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NEWGINT SSFL_VER0906;

111 Academy, Suite 150
Irvine, CA 92617

B (949) 752-5452
ml (949) 752-3790 (FAX)

PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM

PROJECT NAME Santa Susana Field Laboratory

LOCATION Area IV

DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring

SAMPLING METHOD Grab/Coring

GROUND ELEVATION (FT MSL) 1790.91

TOP OF CASING (FT MSL)__1793.01

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-139

DATE DRILLED 2/25/16 - 3/4/16

CASING TYPE/DIAMETER 1/4-inch Mild Steel\6-inch ID
SCREEN TYPE/SLOT Open Borehole

GRAVEL PACK TYPE Not Applicable

GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
DEPTH TO WATER (FT BGS) 43.00

1750.01

LOGGED BY Frank Morris GROUND WATER ELEVATION (FT MSL)
REMARKS
—_ > a b=
£ wlrd £ 1o s |8 o
s [EE WS w iy 49 |T IE
& 10513 & 2 |d £Eol9 |23 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a |2 o H ofd|lw § hur Z W
a nQO}|OEL = b BT fall B on —
o S I < i [ak: > o o 0
4 ] =
0 60 SILTY SAND: dark brown (10YR 3/3), very fine grained,
trace organics. g
3.0 g L
SANDSTONE: yellowish brown (10YR 5/6); highly 14-in diameter
. il borehole,
weathered, fine grained, harder drilling at 5 ft bgs.
grouted
(0-10 ft bgs)
0 5 g
B - ~ 6-in ID x Y4-in
wall mild steel
surface casing
(0-19.2 ft bgs)
10— Continued Next Page
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CDM

Smith

94489.1204.009.909.09092.GWFIM
Santa Susana Field Laboratory

PROJECT NUMBER
PROJECT NAME

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452

(949) 752-3790 (FAX)

BORING/WELL NUMBER DD-139

BORING/WELL CONSTRUCTION LOG

DATE DRILLED 2/25/16 - 3/4/16

Continued from Previous Page

PID (ppm)
BLOW
COUNTS
RECOVERY
(inches)

SAMPLE ID.

EXTENT

DEPTH
(ft. BGL)

u.s.C.s.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

o
—_
N
o

2.4/
20%

0 60/
1009

At 10 ft bgs, change to fine to medium grained, pulverized,
dry.

Color change at 17 ft bgs to light gray (2.5Y 7/1).

SANDSTONE: fragments, broken, highly weathered and
friable, dry.

SANDSTONE: dark yellowish brown (10YR 4/2); fine to

Continued Next Page

19.2

21.2

AN NN NGNS NSNS

AN NSO

WA N

- 9-7/8-in

borehole
(10-19.2 ft bgs)

6-in ID x %-in

wall mild steel
surface casing
(0-19.2 ft bgs)

- Portland

cement/
bentonite grout
(10-19.2 ft bgs)

5-7/8-in open
borehole
(19.2-206 ft
bgs)
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2016.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VER0906;

111 Academy, Suite 150

CDM

irvine, CA 92617
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
- by fa -
£ oles = Y ;|2 Q
5 [2E14Ug w |3 418 To I
= 9 566 & E E Qf = (e} LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
gm00§§><mm,j§—' 5o
= |7e|8T 5 |4 s8¢ |0 ©
medium, slightly weathered, friable.
SHALE: parting at 24.1 ft bgs (2 mm thick) along bedding
plane, in contact with coarse sand above and very fine
grained sand below
At 24.2 ft bgs, SANDSTONE: dark yellowish brown as
previous; with weak cement at bedding plane fracture, ,
[—25— very narrow aperture, trace feldspar clasts (1/4-in). RQD 5-7/8-in open
for 26 to 31 ft bgs = 100%. ?109;62“3'536 o
bgs)
0 51.6 1
86%
0 52.8 1
88%
Continued Next Page
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NEWGINT SSFL_VER089062016.

CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
_ > ) -
0wl = s 1O
53'2%%“15:3@10 2E
£ 1951585 g = Eo 8 ao LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
[a] nQ | oL = | X W m : é - on
T oju™ < | ag£l°2 |o o
(14 (%] =
. . . 33.0
SANDSTONE: dark yellowish brown as previous; with
weak cement at bedding plane fracture, very narrow
aperture, trace feldspar clasts (1/4-in).
5-7/8-in open
borehole
(19.2-206 ft
Mechanical break at 35.4 ft bgs. bgs)
0 67.2 At 36 ft bgs, SANDSTONE: dark yellowish brown (10YR
112% 4/2); medium to coarse, 40° dip at contact with
shale/siltstone laminae (37 ft bgs).
37.0
SHALE: pale yellowish brown (10YR 6/2), 0.25 ft thick, 37.3
fractured. )
SANDSTONE: medium yellowish brown (10YR 5/4); fine
to medium, vertical fracture to 38 ft bgs, probably water
bearing.
Bedding plane fractures (40.1 to 40.3 ft bgs), iron stained.
0 N/A
Color change at 42.7 ft bgs to medium gray (N5).
! First water
(43 ft bgs)
Soft sediment deformation 44 to 46 ft bgs, with mottling
Continued Next Page
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PROJECT NUMBER

94489.1204.009.909.09092. GWFIM

111 Academy, Suite 150

(949) 752-3790 (FAX)

BORING/WELL NUMBER

th (o 7o 208 BORING/WELL CONSTRUCTION LOG

16.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VER090620

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
—_ > fa] [
et = s |
gg'gE%ﬂE:cngo 2
& 105185 & |[H Fo|s (&6 LITHOLOGIC DESCRIPTION o WELL DIAGRAM
_ 3] H omlow é b 2w
Q 1 mQ|9g = |¥ wh35 Qo
o o w1 Ao o o
74 %) ~
gray and brown alternating to light olive gray (5Y 5/2).
R - 5-7/8-in open
?;303 borehole
o (19.2-206 ft
bgs)
i SANDSTONE: light olive gray (5Y 5/2); medium to coarse,
moderately strong, trace shale clasts at 48 ft bgs.
Clay filled, open fracture at 48.6 ft bgs.
At 50.2 ft bgs, change to fine to medium grained.
61.2 1
1029
- - |SS
Intersecting open fractures 52.2 to 52.5 ft bgs, with clay
and friable, loose sand grains, very weathered.
Continued Next Page
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NEWGINT SSFL_VER09062016.GPJ LAE

CDM 111 Academy, Suite 150
— Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
—_ > [a) [
wlel = s |9
& |2E/4g wl|H 3|8 o QE
& 85|85 Z = E Q5 P Xe) LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o |m0|0g 3 |X¥ wl= é - (oY=
o o|lWu= < | g&El2 o O
4 %) ~
AR 56.0
0] 66/ SANDSTONE: as previous but medium to coarse, mottled
1109 gray/brown with some iron staining.
- - 5-7/8-in open
borehole
(19.2-206 ft
bgs)
| 60— Shale clast inclusion at 59.8 ft bgs (2-in size).
0 60/ 1
100%
SANDSTONE: as previous (with mottling) but becoming
fine to medium grained at 62.5 ft bgs.
B R T e M 66.0
0 58.8 SANDSTONE: medium yellowish brown (10YR 5/4); fine
98% to medium, broken at 66 ft bgs (top of core run), vertical
fracture 66 to 66.3 ft bgs, tight, aperture extremely narrow.
Continued Next Page
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NEWGINT SSFL_VER09062016.

CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
wlx§ B . |o
E 35 ug w|H 59 |To E
& 9 5185 & }E EQ O 1Ly LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o |@o|og s |H H8l2 2= oa
o olw=s < (i AL£>2 |o O
[ %] =
Color change from 67.5 to 68 ft bgs, to mottled
brown/gray.
i B Predominantly medium gray (N5) starting at 68 ft bgs.
—70— 5-7/8-in open
borehole
(19.2-206 ft
bgs)
0 N/A T
Very thin shale parting at 71.3 ft bgs, 1/4-in thick. Broken,
vertical, uneven fracture above parting. Sandstone is
medium grained.
i - Massive, very consolidated from 72 to 75.9 t bgs.
SS
0 396 I Broken at 76 ft bgs, and with tight vertical fracture.
66%
Continued Next Page
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PROJECT NUMBER
PROJECT NAME

111 Academy, Suite 150
Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG

(949) 752-3790 (FAX)
94489.1204.009.909.09092.GWFIM

BORING/WELL NUMBER DD-139

Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16

Continued from Previous Page

— > [ -
[= [/ - H 1% O QT
a |TE | W w |H 14 | P
185|135 7 |H E£E8|9 |B 3 LITHOLOGIC DESCRIPTION Ek WELL DIAGRAM
a |@g(od = |H H22 |&~ 58
T O IE‘I:J = (<I() b ag G} (&
Core barrel break at 79.3 ft bgs.
80.4
SILTSTONE/very fine grained SAND: light gray (N6/N7);
consolidated, massive, 0.3 ft thick.
oy XX 81.0
0 60/ SANDSTONE/SILTSTONE:; light to medium light gray
100 (NB/N7) (81 to 85.6 ft bgs).
. - 5-7/8-in open
borehole
(19.2-206 ft
bgs)
Laminae from 82.6 to 83 ft bgs.
- SANDSTONE: very fine grained from 83 to 83.2 ft bgs.
Grading to fine to medium grained at 83.2 ft bgs, poorly
graded, massive, well consolidated, to shale parting at
85.6 ft bgs.
- 85.6
X SHALE/SILTSTONE: light gray (N6/N7); vert fracture 0.3
| x X ft, laminae and soft sediment deformation.
0 63.6 ST X %
1109
x x 86.5
ASHERY SANDSTONE: as previous (83.2 to 85.6 ft bgs), massive,
consolidated, well cemented.
Continued Next Page
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111 Academy, Suite 150

NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/8/16

- Irvine, CA 92617
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
— > a [
vl = s O
& 25|98 w |2 zo8 |Zo QE
& 95556 T H E9l & L5 LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
o |mo|og = 14 we= § - on
T orw¥ <« | agl> |o o
(4 %) =
o/ Ol NR
0% SHALE/SILTSTONE: light to medium gray (N5/N6);
61.2 laminated 0.6 ft thick, shale black to 91.4 ft bgs.
102 SANDSTONE: very fine grained.
SHALE: light to medium gray (N5/N6), with laminated
SILTSTONE (0.7 ft thick).
SANDSTONE: medium dark gray (N4); fine to medium.
- - 5-7/8-in open
borehole
(19.2-206 ft
bgs)
Broken fracture, weak at 94.5 ft bgs.
—95— : SHALE: light gray (N6/N7); laminated with minor siltstone
stringers, soft sediment deformation at top contact with
sandstone.
SH
57.6. 1 L SANDSTONE: light olive gray (5Y 5/2); fine to medium,
96% SH \weak cement, broken at 96 ft bgs (top of run).
\SHALE partings from 96.2 to 96.4 ft bgs.
SANDSTONE: light olive gray (5Y 5/2); fine to medium,
B _ weak cement, broken at 96 ft bgs (top of run).
| _|8s
SHALE/SILTSTONE: light to medium gray (N5 to N7); soft
SH sediment deformation (0.4 ft thick).
—100 - - -
SANDSTONE: as previous, consolidated.
49.2 I
82%
Continued Next Page
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CDM

111 Academy, Suite 150
Irvine, CA 92617

NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/6/16

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
— > a -
w|lxrd =2 i |12
fEl;Eg%UJEISm'Io eF
a (o5 g F Y ko © |ag LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
- Qo H ool |33 Zu
O |mQJOLg = (¥ wl= on
o o|lnHy < | AL |6 O
(4 ) =
SS
T SANDSTONE: light olive gray (5Y 5/2); poorly graded, fine |
to medium, competent to about 104.6 ft bgs then weakly
cemented and broken (mechanical).
—05— 5-7/8-in open
borehole
(19.2-206 ft
bgs)
62.4 - Rough, vertical fracture at 106 ft bgs (top of core run), 0.4
1049 ft long, weaker cementation.
SS
- Fracture zone approximately 109 to 109.4 ft bgs,
intersecting (52° dip with about 90° intersection), open
with clay and sand, some iron oxide staining.
—110—
Broken at 110.1 ft bgs.
_ Broken at 110.8 ft bgs.
62.4
1049
High angle fracture (50°), from 112.1 to 112.5 ft bgs.
Color change at 112.5 ft bgs to mottied brown and gray.
Continued Next Page
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NEWGINT SSFL_VER0S0620

CDM 111 Academy, Suite 150
1 Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
—_ > a =
g vl =2 [H s |8 QT
s [EE|WY w | 303 |E <=
& 19 513 %’ z |4 Q) 8 o8 LITHOLOGIC DESCRIPTION = WELL DIAGRAM
o |mo|og = [ mW?Z é - oa
T olwusy < | a£l2 1o o
(74 ] =
[ 114.2
INTERBEDDED SHALE AND SILTSTONE: with several
high angle fractures, open, narrow apertures along
bedding planes (1.7 ft thick).
—115— |sH
115.9
0 61.2 - - SANDSTONE: light olive gray (5Y 5/2); poorly graded, fine
102'0 to medium, weak to strong, broken in some areas. RQD
for 116 to 121 ft bgs = 62%, fair.
2
T Fracture zone approximately 117 to 117.6 ft bgs, about gazésh-g}eopen
45° dip in middle of zone with roughly vertical intersection, (19.2-206 ft
iron staining along surface, narrow aperture intersecting. bgé)
- - Broken zone from approximately 118.9 to 119.2 ft bgs.
20— Broken at 120 ft bgs.
Broken at 120.5 ft bgs.
0 60/ T SANDSTONE: at 121 ft bgs, as previous but slightly more
1009 SS competent, medium to coarse grained.
Color at 122.2 ft bgs grading to medium gray (N5).
Continued Next Page
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CDM

PROJECT NUMBER
PROJECT NAME

111 Academy, Suite 150

irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-139

Santa Susana Field Laboratory

DATE DRILLED 2/25/16 - 3/4/16

Continued from Previous Page

16.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VER090620

—_ > o =
£ 15283 w |5 =59 |Fo 2E
2105|1385l 7 |H Fole |zo LITHOLOGIC DESCRIPTION En WELL DIAGRAM
a | # Q H o@jw § b Zw
[a] mO | OL = Xoow oS on
o & % 1 ?/(; w oL o o
—125—
1 Broken (rough surface) at 125.8 ft bgs.
60/
1009
___________________________ 126.7
SANDSTONE: dark greenish gray (5G 4/1); contact with
- - light gray (N6/N7) siltstone grading to fine grained
sandstone, very strong, competent. RQD for 126 to 131 ft
bgs = 100%.
- - 5-7/8-in open
borehole
(19.2-206 ft
bgs)
Mechancal break at 128.7 ft bgs.
—130—
67.2 1 RQD for 131 to 136 ft bgs = 98-100%.
1129 ss
Broken at 132.4 and 132.5 ft bgs (mechanical?).
—135—
Continued Next Page
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

2016.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VERO0306!

PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
—_ > o —
nwlr 2 s 19
£ |2 E|YY w = 3 |To 2E
& |05 g 7 |Y Fale |20 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o - Q H aomiun é | Z
O [nQ Qg = |XH w.|= oo
T olw¥ <« | AaL>P 1o O
74 %] =
0 60/ ik "~ SANDSTONE: medium gray (N5), poorly graded, fineto |
1009 medium, consolidated, moderately strong. RQD for 136 to
141 ft bgs = 98%.
= - 5-7/8-in open
borehole
(19.2-206 ft
Color change at 138.4 ft bgs to light olive gray (5Y 5/2), bgs)
slightly weaker cementation.
40— Horizontal breaks at friable, weaker zone, 140 to 141 ft
bgs.
55.2 1T RQD for 141 to 146 ft bgs = 100%.
1009
Color change at 141.7 ft bgs back to medium gray (N5).
i N Medium to coarse grained interval from 144 to 145.4 ft
bgs.
—145—
| | Contact between fine and coarse grained sands at 145.4
o/ ft bgs.
0% O No Recovery, approx. 145.6 to 146 ft bgs, then
57.6. 1 - Loose sand, extremely friable, water bearing potential very
96% high above shale.
SHALE: light gray (N7) to medium gray (N6); with
siltstone, laminated, deformation structures; shale 0.7 ft
B - thick.
Continued Next Page
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CDM 111 Academy, Suite 150
m Irvine, CA 92617
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
— > fa) -
wlrx4 = s |19
& (22|89 w |H o8 |Fo QE
2 105185 & |H Fo|= |20 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
e [3] H omlw é ] Z W
o mQ | Ot = |¥ W= on
T ojlus < | AL>2 |o O
x o =
147.3
SANDSTONE: medium gray (N5); medium to course
becoming finer grained around 150 ft bgs, competent from
shale contact to about 150.8 ft bgs.
- 150— 5-7/8-in open
borehole
(19.2-206 ft
bgs)
ia _ Friable, slightly weaker at 150.8 ft bgs.
0 60/
1009
B 152.0
SHALE: dusky yellow to light olive gray (5Y 6/4 - 5/2);
laminated, clay covered, fractured/broken, wet.
SH
| 153.0
SANDSTONE: medium light gray (N6), fine to medium,
well consolidated.
—155—
@
@
o
5 Color change at 155.6 ft bgs to brown.
Q
2l o 60/
g 1009
(]
3
o
9 L Broken and friable approximately 156.8 to 157 ft bgs.
S
% Color change at 157.2 ft bgs back to gray (mottied).
&
>I
o
8 - _—
z
=
g Continued Next Page
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PROJECT NUMBER
PROJECT NAME
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111 Academy, Suite 150

Ivine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-139

Santa Susana Field Laboratory

DATE DRILLED 2/25/16 - 3/14/16

Continued from Previous Page

PID (ppm)
BLOW
COUNTS
RECOVERY
(inches)

SAMPLE ID.
EXTENT
DEPTH
(ft. BGL)

u.s.c.s.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

16.GPJ |LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VERDS0620

0 61.2
1029

0 61.2
1029

—160—

—165—

Color change at 160 ft bgs back to brown, with iron
staining. Broken with fractures (horizontal, low angle), very
friable, sand grains, 0.4 ft thick.

Color change at 161 ft bgs to medium gray (N5), wet.
Broken fragments, loose sand grains to about 161.5 ft
bgs. Weak friable zone at top of run (161 ft bgs).

High angle fracture from 161.8 to 162.2 ft bgs (0.4 ft).

Broken zone (horizontal) from approximately 164.3 to
164.5 ft bgs.

SH

SHALE: 0.2 ft thick stringer, with horizontal fracture.

—170—

SS

SANDSTONE: light olive gray (5Y 5/2); slightly mottled,
with iron stained fractures, weakly cemented. RQD for 166
to 171 ft bgs = 63%, fair.

Broken at 166.7 ft bgs.

Broken at 167 ft bgs. High angle, open fracture from 167
to 167.5 ft bgs (70° from horizontal).

Fractured and broken zone from about 168 to 169 ft bgs,
several fractures, narrow apertures.

Continued Next Page

165.6
165.8

5-7/8-in open
borehole
(19.2-2086 ft

bgs)
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
—~ > [a) -
wlie] B S S)
§ |zE|Ug uw |H z5|9 |To E
£ 1951585 T b EOl 5 = Te) LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
gmoogzxmm_j§—' oo
o olu 1Y oe o o
Broken at 170.1 ft bgs (mechanical?).
____________________________ 170.9
0 60/ 1 - SANDSTONE: greenish gray (5G 6/1), poorly graded, fine
1009 to medium, moderate to weak cementation, holding
moisture, numerous breaks (at 4-in long). RQD for 171 to
176 ft bgs = 75%.
Broken at 171.6 ft bgs.
Broken at 172.2 ft bgs.
- - 5-7/8-in open
borehole
(19.2-206 ft
SS bgs)
Broken at 173.5 ft bgs.
Fractures from 174.2 to 174.6 ft bgs, about 45° angle.
Broken, friable sand below.
75—
Broken at 171.6 to 171.8 ft bgs.
B N SN 176.0
0 63.6 SANDSTONE: light to medium gray (N6); poorly graded,
1069 fine to medium, some iron stain mottling, closed fracture
(54° dip). RQD for 176 to 181 ft bgs = 100%.
—180—
Mechanical break at 180.4 ft bgs.
B E - |8S
0 50.4 RQD for 181 to 186 ft bgs = 60%.
84%) Broken at 181.2 ft bgs.
Continued Next Page
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-139
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16
Continued from Previous Page
—_ > [a) .
(3 m | .- = . 17 o o
o ; oy w @ [TH] Zl T — " T < =
e |83/35 & | Eol9 |Z 8 LITHOLOGIC DESCRIPTION =1 WELL DIAGRAM
O @0 |0g = |X¥ w®iZ § — on
T olw= < | AaL> |6 o
4 ) =
Broken at 181.7 and 181.8 ft bgs.
Broken at 182.6 ft bgs.
- Fracture from 183 to 183.2 ft bgs, iron stained, 30° dip,
wet.
Very weak cementation at 184.4 ft bgs, friable, wet.
—185— Broken, friable sands at 184.9 to 185.3 ft bgs. 5-7/8-in open
borehole
(19.2-206 ft
bgs)
Color change at 185.6 ft bgs to dark greenish gray (6G
|1 4N). 186.0
o/
0% O NR
- 186.7
0 68.4 SANDSTONE: as above but alternating fine to medium
1339 - - grained and medium to coarse grained, well cemented
(strong to very strong), no fractures. RQD for 186 to 191 ft
bgs (excluding missing section) = 100%.
—190—
0 67.2 T
1129
Horizontal break at 192.4 ft bgs.
Continued Next Page
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092.GWFIM

BORING/WELL NUMBER DD-139

BORING/WELL CONSTRUCTION LOG

Santa Susana Field Laboratory

DATE DRILLED 2/25/16 - 3/4/16

Continued from Previous Page

PID (ppm)

BLOW
COUNTS

RECOVERY
(inches)

SAMPLE ID.

EXTENT
DEPTH
(ft. BGL)

u.s.c.s.

LITHOLOGIC DESCRIPTION

GRAPHIC
LOG

CONTACT
DEPTH

WELL DIAGRAM

NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/6/16

51.6
86%

62.4
1119

95—

—200—

SS

Break at 193.9 ft bgs along bedding plane contact with
fine grained sandstone, 25° dip.

RQD for 196 to 201 ft bgs = 100%.

Broken (rough) at 196.8 ft bgs, slightly weaker zone.

Broken at 199.5 ft bgs (mechanical?).

Mechanical break at 200.1 ft bgs.
Small, high angle fracture (0.3 ft) at 200.4 ft bgs.

SS

SANDSTONE: light to medium gray (N6); poorly graded,
fine to medium; RQD for 201 to 206 ft bgs = 95%.

Weak zone, fractured, 203.7 to 203.8 ft bgs.

Continued Next Page

202.0

5-7/8-in open
borehole
(19.2-206 ft

bgs)
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)

PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-139

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/25/16 - 3/4/16

Continued from Previous Page

> a)
= wirk.- = O] [
& |22|49g w|H zal9 |To <
& 105|185 7 |4 EFolQ |6 LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
— Q H omlw é hur Z
o mQ | Ot = |[X W, = on
= ofu¥sy < [ AL >2 |o O
(4 (%] =~
Horizontal mechanical break at 204.5 ft bgs.
—205— 5-7/8-in open
borehole
(19.2-206 ft
J Weak zone, slightly weathered, 205.4 to 205.6 ft bgs. 205.7 bgs)
Total depth of core is 205.7 ft bgs.
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PROJECT NUMBER

111 Academy, Suite 150
irvine, CA 92617
(949) 752-5452

(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

DD-140

BORING/WELL NUMBER

PROJECT NAME

Santa Susana Field Laboratory

DATE DRILLED

2/16/16 - 2/23/16

LOCATION Area IV

CASING TYPE/DIAMETER

1/4-inch Mild Steel\6-inch 1D

DRILLING METHOD

Hollow Stem Auger/Air Rotary/HQ Coring

SCREEN TYPE/SLOT

Open Borehole

SAMPLING METHOD Grab/Coring

GRAVEL PACK TYPE

Not Applicable

GROUND ELEVATION (FT MSL) 1796.01

GROUT TYPE/QUANTITY

Portland Cement with Bentonite Grout

TOP OF CASING (FT MSL)__1798.16

DEPTH TO WATER (FT BGS)

132.00

NEWGINT SSFL_VER09062016.GPJ LAEWNNO01.GDT 9/6/16

LOGGED BY Frank Morris GROUND WATER ELEVATION (FT MSL) _ 1666.16
REMARKS
—_ > [a) -
[= 0 | .- - H o o oxT
a [2E(WS w A o5 [T I
e |8%(35 =& boE ® L 3 LITHOLOGIC DESCRIPTION = WELL DIAGRAM
o |@o|og S |8 ma|e -2 ol=
14 (53] ~
0 120 SILTY SAND: dark reddish brown (2.5YR 3/3); fine, trace
organics, moist. (used DS-46 log for details)
SM
- 3.0 14-in diameter
SANDSTONE: brown (10YR 4/2); highly weathered,
A . A borehole,
pulverized into 1/4-inch fragments by augers. (used DS-46 grouted
log for details) (0-10 ft bgs)
— 5 —_—
= - 6-in ID x %-in
wall mild steel
surface casing
SS (0-60 ft bgs)
o 7
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CDM 111 Academy, Suite 150
- Irvine, CA 92617
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NEWGINT SSFL_VER09062016.

(949) 7525452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
> a
= vl = O —
SE2|88 u |3 z3/d |5 o
195185 =z |H E9ls |20 LITHOLOGIC DESCRIPTION =4 WELL DIAGRAM
o |@a|og = |H 422 |22 58
T ojuH < |4 agl> |O o
4 %] =
SANDSTONE: yellowish brown (10YR 5/4); weathered,
pulverized into poorly graded sand by air rotary bit, fine,
angular to subangular, moist. (see also log for DS-46) g g
- - - 9-7/8-in
borehole
(10-60 ft bgs)
= - g §l- Portiand
cement/
bentonite grout
(10-60 ft bgs)
15— é 6-in ID x Y4-in
wall mild steel
surface casing
§ (0-60 ft bgs)
oo § g
Continued Next Page
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NEWGINT SSFL_VER09062016

CDM

Smith

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
. > a
0| . = s Q [
5 |2E|49 w (5 z3/8 |Ze RE
& 05|38 &7 |Y FO Qa5 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a | # 2 H oalae |$3 Z 0
a nQO; OL = b I TT Rl i on
0 ojwS < | AaLlRP |6 o
[i4 ] =
L 22.0 r v
SANDSTONE: yellowish brown (10YR 5/4); pulverized into § fv;',‘, "nzi,’é g‘;e";,
poorly graded sand by air rotary bit, fine, angular to surface casing
subangular, moist. (see also log for DS-46) (0-60 ft bgs)

- - § - Portland
cement/
bentonite grout
(10-60 ft bgs)

s <

- - g -9-7/8-in
borehole

§ (10-60 ft bgs)
SS § §
—30— § §
32.8 é %
Continued Next Page
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
—_ > o —
£ wleS = |4 N 0
s (22 |4y w |3 =38 |Eo =
& 19586 = H Eol s ao LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
Qmooéixwm.j§" foYa
o &) lﬁ'c'l 3:) W nE ] (&)
L - SANDSTONE: yellowish brown (10YR 5/4); pulverized into
poorly graded sand by air rotary bit, fine, angular to
subangular, moist. (see also log for DS-46) g
- - g \éﬁ 6-in ID x ¥-in
wall mild steel
surface casing
§ § (0-60 ft bgs)
—35— g §
= - - Portland
cement/
bentonite grout
§ (10-60 ft bgs)
= - g §*9-7/8-in
borehole
(10-60 ft bgs)
SS
—A40— § §
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
— > a -
wled B ;|9
g;;ggm'i:j“’- T QE
£ 195|185 T - Eo g L5 LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
a nO | OL = X m m - é - oo
o olmE < |jd AaLl> |o O
(4 %] =
SANDSTONE: yellowish brown (10YR 5/4); pulverized into
poorly graded sand by air rotary bit, fine, angular to
subangular, moist. (see also log for DS-46) é
—45— 6-in ID x Y-in
wall mild steel
surface casing
§ g (0-60 ft bgs)
- = Portland
cement/
bentonite grout
(10-60 ft bgs)
- - § - 9-7/8-in
borehole
g § (10-60 ft bgs)
o § ¢
SS § §
—55— % §
Continued Next Page
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NEWGINT SSFL_VERD90620

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
> a
= w | . - . [&] -
cELEELg%LUEISSIo 2E
A= 9 518656 z E E 0] & Lo LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
o mO | oL = > W m d é - on
o o|u¥ < |0 Agl°R |o )
74 % =
o - g 6-in ID x Y4-in
wall mild steel
surface casing
(0-60 ft bgs)
- - % Portland
cement/
bentonite grout
(10-60 ft bgs)
- - § - 9-7/8-in
borehole
g (10-60 ft bgs)
0 o/ 60— SANDSTONE: dark greenish gray (5G 4/1); poorly
0% graded, fine to medium, massive, 1-inch shale stringer
with trace of shale clasts. (approximately 1.5 feet missing
between Runs 1 and 2?)
OF - 5-7/8-in open
borehole
(60-167.2 ft
bgs)
0 66/ 1
1109
- - RE 63.1
3z SILTSTONE: dark greenish gray (5G 4/1); then fine
x % sandstone at 64.1 ft bgs to mechanical break.
ST [x x
X X
X X
- X x 64.1
B SANDSTONE: olive gray (5Y 4/1); poorly graded, fine,
weathered fracture, iron stained, 48° dip, friable with near
vertical fracture to 65 ft bgs, then massive, fine to medium
grained, consolidated. RQD = 72%, fair.
SS
| B - 67.1
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
> a
€ ey = 1O [
§ 22|99 uw ¥ zal4 |Fo QE
e 9 5185 & E E 0] 8 & o) LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
Qm88§§mmﬂ?jm—‘ 54
o o P oL O] o
0 57.6 SANDSTONE: olive gray (5Y 4/1); poorly graded,
96% massive, fine to medium, consolidated, more broken than
overlying.
- - 5-7/8-in open
SS borehole
(60-167.2 ft
bgs)
- R 69.2
% SILTSTONE: dark greenish gray (5G 4/1); grading to fine
X % g{ained, some soft sediment deformation, RQD = 53%,
ST |2 % fair.
70— X x
o 70.3
: SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine, broken, low angle fractures.
0 456 I At 72 ft bgs, very broken and friable.
76%
At 73.7 ft bgs, trace of shale clasts, 1/4-in maximum
L - diameter, soft sediment deformation.
SS
75— At 75 ft bgs, SANDSTONE: dark greenish gray (5G 4/1);
poorly graded, fine, low angle fractures, trace of shale
clasts, RQD = 26%, poor.
0 68.4 T - Massive from 77 to 80.2 ft bgs, then broken from 80.2 to
1149 81.9 ft bgs, feldspar and shale clasts, 1/8-inch diameter
throughout, RQD = 73%, fair. Rock fell into broken section
decreasing previous run recovery and increasing current
cun recovery.
Continued Next Page
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
> fa)
€ ol = . O -
E 25|03 uw |8 5|9 |Zo U
e g 51066 & IU_J 16-_ Q5 a5 LITHOLOGIC DESCRIPTION E ﬂ] WELL DIAGRAM
o |molog S |H 482 |22 Fotal
T ollHy < [ ALl |6 Q
74 %) =
SANDSTONE: light olive gray (5Y 5/2); poorly graded, fine
to medium, massive, fractures with 45° dip near bottom of
B - run, trace of feldspar and shale clasts, 1/4-in diameter.
80— 5-7/8-in open
borehole
(60-167.2 ft
bgs)
0 58.8 1
98% Color change at 82.2 ft bgs.
SS
Intersecting 45° fractures from 86.4 to 86.9 ft bgs.
0 44.4 1T RQD = 79%, good (87 ft bgs).
74%
i - Color change at 88 ft bgs to dark greenish gray (5GY 4/1),
minor oxidation.
90 90.0
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
—_ > [a) -
vl = K]
535%55::31@ 2
2 105 s 7 W Fo|lX2 |26 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a — (o] H om|w é v Zuw
O | mQ|OLg = (X W= on
T o|lwu= < | AaLl2P O O
(74 ) =
SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine to medium, competent from 80.7 to
approximately 95 ft bgs, RQD = 98%, excellent. At least 1
foot of core is from previous run.
- - 5-7/8-in open
borehole
(60-167.2 ft
bgs)
0 62.4 1T
1049
05 95.0
SHALE: Core missing from weak or fractured zone. Driller
noted increase in water loss and black powdery returns
O SH (shale?). Bailed 55 gallons from mud pit.
| 96.0
SANDSTONE: as previous.
SS
1 R I O 97.0
0 78/ RIS SANDSTONE: dark greenish gray (5G 4/1); poorly
1309 i graded, fine to medium, very competent, feldspar clasts
from 96 to 97.3 ft bgs, RQD = 100%, excellent.
SS
—{00—
101.4
Continued Next Page
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PROJECT NAME
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-140

Santa Susana Field Laboratory

DATE DRILLED 2/16/16 - 2/23/16

Continued from Previous Page
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NEWGINT SSFL_VER09062016.

—_ > fa) —
£ (22189 u |8 a9 |2 9F
g 3z|=28 2 |d Egle |28 <E
= 5106 o =0 - o) LITHOLOGIC DESCRIPTION Eao WELL DIAGRAM
o |@9(38 s I|H %92 |- gu
z |To|ws 2 ¥ Bgl° |0 ge
SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine to medium, very competent, RQD = 100%,
i _ excellent.
0
B - 5-7/8-in open
borehole
(60-167.2 ft
bgs)
Fracture at 104.1 ft bgs, 28° dip, some iron staining.
105~ Abundant fractures around 105 ft bgs, high angle to near
vertical broken, slightly weathered, RQD = 15%, poor, 55
gallons of water came in.
0 60/ 1T |ss
1009
i N Broken sandstone fragments from 108 to 109.1 ft bgs.
0 24/ 10—
1009
i - Intersecting 45° fractures, intensely weathered, and
broken at approximately 111 ft bgs.
BN _ Iron staining from 111.8 to 112 ft bgs.
0 58.8
1639
R 112.8
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
— > a [
w4 = ;|8
535“;%1“5:3310 2E
2 (851556 T - ol s 2o LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
Qmoo.EExm”‘!-é—' on
& olu¥H < i qglP |0 ]
(4 %] =
n - SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine to medium, very competent.
- i Fracture at 114 ft bgs, 54° dip, iron staining, weak g;{fﬁg}:pen
cementation. (60-167.2 ft
bgs)
4
0 24/ 15—
1009
0 57.6 il - SANDSTONE: as previous at 117 ft bgs, no fractures, well
96% “ih cemented, RQD = 100%, excellent.
SS
—120—
0 60/ 1T B SANDSTONE: dark greenish gray (5G 4/1); poorly
1009 graded, fine to medium, massive, well consolidated, RQD
= 100%, excellent.
1242
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
= > a -
wired B ;o
£ 22|99 w |2 za|% |To QE
g |05 £ F |y Fa|lQ |y LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
3 o6 o H AR ot Z W
Qmoo.EEqu.'é on
T ojwus < | AaLlP (O O
['4 [42] ~
SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine to medium, massive, well consolidated,
fracture with 70° dip, RQD = 95%, excellent.
—125—
= - 5-7/8-in open
borehole
(60-167.2 ft
bgs)
0 54/ 1T
90%
Medium to coarse grained, fining up sequence from 129.5
to 131.4 ft bgs.
—130— |SS
| 8 _ Y. :
0 24/ Vertical fracture at break between cores (at 132 ft bgs), = 2:1"35; \t{.tv%tgg)
1009 extends 0.4 ft through finer grained sequence.
0 36/ I
1009
—135—
Continued Next Page
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PROJECT NUMBER
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111 Academy, Suite 150

Irvineg, CA 92617
th (946) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-140
Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16

Continued from Previous Page
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NEWGINT SSFL_VER0390620

= = a =
[ wlerd = |4 . |O 5
s |2E|WY w |d 53 |To T
£ 105|185 7 |H Fo|2 [0 LITHOLOGIC DESCRIPTION o WELL DIAGRAM
a — Q H om|lw é 2 Z W
O [mQ|oEL = |X¥H W.|l5 [e]a]
T Qlu¥ < (W AaLl”R |6 O
4 %) =
SANDSTONE: dark greenish gray (5G 4/1); poorly
- - graded, fine to medium, massive, well consolidated, RQD
= 95%, excellent.
Contact between fine and coarse grained fining upward
sequence at 136.6 ft bgs, approximate 50° dip. .
60/ - - 5-7/8-in open
1009 borehole
(60-167.2 ft
bgs)
—140—
SS
50.4 1 SANDSTONE: dark greenish gray (5G 4/1); poorly
84% graded, fine to medium, trace coarse, massive, strong to
very strong, RQD = 100%, excellent.
—145—
Mechanical break at 146.2 ft bgs.
1 - 147.1
Continued Next Page
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CDM 111 Academy, Suite 150
= Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
— > ) -
mwlK 4 = RS
§Elz5|ug w8 49 |To oz
S 195185 = |H KO g e} LITHOLOGIC DESCRIPTION o WELL DIAGRAM
o |@alog = |9 &2|® |2 oa
T oS < | AaLl>2 |o o
14 ] ~
0 69.6, SANDSTONE: dark greenish gray (5G 4/1); poorly
11.6 graded, fine to medium, trace coarse, massive, moderate,
RQD = 98%, excellent.
- - 5-7/8-in open
borehole
SS (60-167.2 ft
bgs)
: 149.6
X SILTSTONE: gray (N6); soft sediment deformation.
L 150— |ST x
X X
x x 150.3
' SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine to medium, trace coarse, massive, strong to
very strong, RQD = 100%, excellent.
SS
I B e I 152.0
0 60/ SANDSTONE: dark greenish gray (5G 4/1); poorly
1009 graded, fine, massive, slightly deformed bedding from
152.4 to 154 ft bgs, RQD = 100%, excellent.
SS
—155—
B R B B P 157.0
0 60/ SANDSTONE: dark greenish gray (5G 4/1); poorly
1009 graded, fine to medium, massive.
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-140
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/16/16 - 2/23/16
Continued from Previous Page
—_ > [a) -
wiK = s |9
& |2E|4g u |H a2l |Fo QE
g 105 g g |4 FolY (&5 LITHOLOGIC DESCRIPTION Eon WELL DIAGRAM
hr Qc H omlow é ~ Z W
[a] mO|OcL = ix whl= on
T olwu=s < | ALl |O O
(74 %] =
SS
—160— 5-7/8-in open
borehole
(60-167.2 ft
bgs)
161.6
SHALE: dark gray (N3); laminated, approximately 3/4-inch
thick layers, 38° dip, grades to siltstone then fine grained
-+ —SH sandstone, RQD = 100%, excellent.
0 62.4
1009 162.4
T SANDSTONE: dark greenish gray (5G 4/1); grading from
fine to medium to fine grained at top of run.
163.5
SHALE: gray (N6) to dark greenish gray (6G 4/1);
laminated, approximate 20° dip.
- - 164.1
SANDSTONE: dark greenish gray (5G 4/1); poorly
graded, fine to medium, massive.
—165—
1 167.2
Total depth of borehole is 167.2 ft bgs.
Used 250 gallons of water during drilling; evacuated all
water used.
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J LAEWNNO1.GDT 9/6/16
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111 Academy, Suite 150
Irvine, CA 92617
(949) 752-5452

t h (949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

CDM

PROJECT NUMBER

Santa Susana Field Laboratory

PROJECT NAME

LOCATION Area IV

DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring

SAMPLING METHOD Grab/Coring

GROUND ELEVATION (FT MSL) 1762.19
TOP OF CASING (FT MSL)__1762.79

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-141

DATE DRILLED 6/21/16 - 6/29/16

CASING TYPE/DIAMETER 1/4-inch Mild Steel\6-inch ID
SCREEN TYPE/SLOT Open Borehole

GRAVEL PACK TYPE Not Applicable

GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
DEPTH TO WATER (FT BGS) __ NA

LOGGED BY M. Jusayan GROUND WATER ELEVATION (FT MSL) __0.00
REMARKS
= > a -
£ R e s |8 oT
a |[EE|WYg w | A 2% 0T g
182|345 & |H Fo|9 |&8 LITHOLOGIC DESCRIPTION Ea | WELL DIAGRAM
o |@m2|og = |4 L33 & Q0
o o E o< W ag G] O
%]
0 120 17171 SILTY SAND: dark brown (10YR 3/3); very fine- to
BN medium-grained, trace organics.
- - {SM
| 2.0
SANDSTONE: yellowish brown (10YR 5/6); highly
weathered, fine-grained.

- - 14-in diameter
borehole,
grouted
(0-10 ft bgs)

5T Color change to yellowish-gray (5Y 7/2) at 5 ft bgs, and

harder drilling.
- - 6-in ID x Y4-in
J wall mild steel
surface casing
(0-19.5 ft bgs)
10— Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-141
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
—_ > a -
= nle 4 = |4 s |8 or
s |EE WY w | =9 |z e
& |02 |25 F |d Ea|C |28 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
i o R H om|lo é v Zuw
a mO oLt 2 | X} W= : on
o o|lws < W aLlP o O
(74 %] =
0 114
- - - 3-7/8-in
borehole
(10-19.5 ft bgs)
- - § §$Porﬂand
cement/
bentonite grout
(10-19.5 ft bgs)
o <
Color change to It gray (N7) at 15 ft bgs. §
- - § 6-in ID x Y4-in
wall mild steel
surface casing
(0-19.5 ft bgs)
N N et I 19.5 § §
0 24/ SANDSTONE: m. dark gray (N4); fine- to
57% medium-grained, laminated, pulverized 20-21 ft bgs.
—20— 5-7/8-in open
borehole
(19.5-133 ft
bgs)
Continued Next Page
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PROJECT NUMBER
PROJECT NAME

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-141

Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16

Continued from Previous Page

PID (ppm)
BLOW
COUNTS
RECOVERY
(inches)

SAMPLE ID.
EXTENT
DEPTH

(ft. BGL)

u.S.C.s.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

0 60/
1009

0 61.2
1029

88

S§

S§S

SS

At 21.4 it bgs, becomes massive.

At 22.1 ft bgs, near horizontal fracture, extremely narrow
aperture, slight oxidation staining along fracture.

At 25.8 ft bgs, near horizontal fracture, extremely narrow
aperture, slight oxidation staining along fracture plane.

SANDSTONE: 2-in It olive gray SS, laminated, oxidation
staining and horizontal fracture in contact with shale
inclusion (1.5 cm [0.6-in]); bedding plane at 40° dip.
Several horizontal fractures at 26.6 ft, 26.9 ft, 27.2 ft, 27.3

M 274ftbgs.

SANDSTONE: as previous, massive, fine- to
coarse-grained.

SANDSTONE: same color as previous, fine- to
medium-grained.

At 31.8 and 32 ft bgs, near horizontal fractures, very
narrow apertures, friable at fracture surfaces, little to no
oxidized staining.

Continued Next Page

26.6

27.4

29.8

30.7

5-7/8-in open
borehole
(19.5-133 ft
bgs})
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CDM

PROJECT NUMBER
PROJECT NAME

111 Academy, Suite 150
Irvine, CA 92617
th (949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-141

Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16

Continued from Previous Page

PID (ppm)
BLOW
COUNTS
(inches)

RECOVERY

LITHOLOGIC DESCRIPTION WELL DIAGRAM

SAMPLE ID.
EXTENT
DEPTH
(ft. BGL)
u.s.C.S.
GRAPHIC
LOG
CONTACT
DEPTH

=
=

GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VER09062016.

At 32.8 ft bgs, near horizontal fracture, extremely narrow
aperture, no staining.

From 34.5 to 35.3 ft bgs, zone of horizontal fractures,
narrow to very narrow apertures, friable at fracture
surfaces, little to no staining, appears damp. 5-7/8-in open
borehole
(19.5-133 ft
bgs)

From approx. 36.6 to 36.8 ft bgs, 50° fracture with very
narrow aperture, highly friable at fracture surfaces, loose
sand grains, no staining, appears damp.

At 39 ft bgs, near horizontal fracture, very narrow
aperture, slight iron oxidation staining, dry.

40— From 40 to 40.8 ft bgs, fracture zone; intersecting, open
fractures, 50° to near vertical; iron oxide staining; highly

friable at fracture surfaces; wet with minor seepage.

At 41.7 ft bgs, 110° fracture, iron oxide staining and friable
at fracture surfaces

Continued Next Page
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PROJECT NUMBER

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

94489.1204.009.909.09092. GWF IM BORING/WELL NUMBER DD-141

PROJECT NAME

Santa Susana Field Laboratory

DATE DRILLED 6/21/16 - 6/29/16

Continued from Previous Page

PID (ppm)
BLOW
COUNTS
RECOVERY
(inches)
SAMPLE ID.
EXTENT

u.s.c.s.

DEPTH
(ft. BGL)

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

WELL DIAGRAM

CONTACT
DEPTH

16.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VER090620

From 44.2 to 44.9 it bgs, fracture zone; intersecting
horizontal and near vertical fractures, very narrow
apertures, friable at fracture surfaces, loose sand grains,
minor seepage.

SANDSTONE: as previous.

Mechanical breaks at approx. 47, 49.7, and 50.5 ft bgs.

At 51.2 ft bgs, 60° fracture; moderately wide aperture,
loose sand grains.

From 52 to 52.3 ft bgs, fracture zone; intersecting
horizontal and near vertical fractures; very narrow
apertures, friable at fracture surfaces, loose sand grains,
slight/minor seepage.

Continued Next Page

5-7/8-in open
borehole
(19.5-133 ft
bgs)
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NEWGINT SSFL_VER090620

111 Academy, Suite 150

CDM

Irvine, CA 92617
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-141
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
— > a —
£ [ P = H 3 9] (8]
s [BE|Ug w |z o]l |Io 4=
R 9 S5/85 & E E 5] Q LITHOLOGIC DESCRIPTION o WELL DIAGRAM
ol |ga Z W
Q [mQ|Oog = |4 w™ oo
& o|wS = | aLlP |6 o
4 %) ~
SANDSTONE: as previous.
At 57 .4 ft bgs, horizontal fracture, very narrow aperture,
dry.
-4 - 5-7/8-in open
0 ggg borehole
0 (19.5-133 ft
bgs)
Mechanical break at 62.2 ft bgs.
0 61.2 1
1029
i B Mechanical break at approx. 64 ft bgs.
From 64.5 to 64.6 ft bgs, open fracture zone; intersecting
horizontal and near vertical fractures; friable at fracture
55— surfaces, loose sand grains, iron oxide staining, wet with
seepage.
From 65.7 to 66 ft bgs, same as previous fracture zone
= - except very narrow aperture.
At 66.6 ft bgs, 130° fracture, very narrow aperture, friable
surface, loose sand grains, minor seepage.
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-141
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
~ > | o -
w| || B8 . lo

g. ; E ';‘ $ w E 5 2] T %) (<.() E
2 9 5185 i E E o (L/J) %) LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o | mQlO0g = |d m®A § — on
o ojw™ < | AaLlP |6 o

o %) =
0 62.4 I SANDSTONE: as previous, no fractures. g:)?rgBh—g}eopen

1049 (19.5-133 ft

bgs)

0 61.2 T

1029 .

Mechanical breaks at 73.3 and 73.8 ft bgs.

0 60/ T

1009

Continued Next Page
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PROJECT NUMBER
PROJECT NAME

Irvine, CA 92617
th (949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-141

111 Academy, Suite 150

Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16

Continued from Previous Page

NEWGINT SSFL_VERO08062016.GPJ LAEWNND1.GDT 9/6/16

— > o) -
= wlxd =2 |4 ;18 QO
§ B2 (4g w|d =g/ |To IE
e 8585 & = Eal s 2 Xe) LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
o |@o|og = [R &22 (&- foYa)
T olE¥ % |Y of O O
& £
80— SANDSTONE: as previous, no fractures.
- - 5-7/8-in open
borehole
(19.5-133 ft
bgs)
60/ I
1009
54/ I
90%
[—90— - Continued Next Page
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PROJECT NUMBER

111 Academy, Suite 150

th

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-141

NEWGINT SSFL_VER0S062016.GPJ LAEWNNO1.GDT 9/6/16

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
-~ > a -
nlrl = . o
53'2%85513310 =
= 9 5185 =& E 'E Al 5 e LITHOLOGIC DESCRIPTION E % WELL DIAGRAM
nggégmmaﬂ_jg—' oo
o w s o o O
SANDSTONE: as previous.
- - 5-7/8-in open
borehole
(19.5-133 ft
bgs)
At 93.2 ft bgs, near vertical fracture, friable at surfaces,
loose sand grains, very slight oxidation.
]
—100—
i B At 101 ft bgs, 40° fracture, friable surfaces, loose sand
grains, very narrow aperture, possible seepage.
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-141
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
(= [73 00 s - H @ Q T
s ([SE(WY w |Z 19T P
e % 22 & | E 5 O |a 8 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
har o R H omlg (g2 Zu
[a] mO | oLt = X oW = on
O ojlu™ < |0 gL~ |o o
74 [5) ~
K - SANDSTONE: as previous, no fractures.
0 62.4 T
104%
- - 5-7/8-in open
borehole
(19.5-133 ft
bgs)
—105—
0 60/ T
1009
—110—
Continued Next Page
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CDM 111 Academy, Suite 150
— Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-141
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
- > a
n|lx4 = ) -
§ 22|98 4 |2 =zal9 |fo 2E
= 9 51865 T I}J_J Ea 8 as LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o |@o|og = |5 %8/e |- roYal
T ojlw= < | AaLEl>P |o O
14 w ~
0 62.4 1
1049
[ B SANDSTONE: as previous, no fractures.
Mechanical break @ 114.6 ft bgs.
—115— 5-7/8-in open
borehole
(19.5-133 ft
bgs)
0 58.8 I
98%
—120—
| _ Mechanical break @ 121.8 ft bgs.
0 58.8 il B From approx. 123 to 123.6 ft bgs, near vertical fracture,
98% friable at fracture surfaces, loose sand grains, very narrow
aperture.
Mechanical break at 123.4 ft bgs (intersects near vertical
fracture).
Continued Next Page
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CDM 111 Academy, Suite 150
— Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-141
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/21/16 - 6/29/16
Continued from Previous Page
- o o [
nl|lx = s |Q
g§E§8NEISQ Ty q=
& 105 s 7 |4 Fo Q 1ag LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a | = Qg H balo 3 Z W
O | mQ|og = !X w.|l= on
T o|lwu= < [ a£Ll>2 |6 O
o 5] =
—125— SANDSTONE: as previous.
= - 5-718-in open
borehole
(19.5-133 ft
bgs)
0 56.4 T
94%
30— Cane )
From 130 to 130.2 ft bgs, ftacture zone; 30° and horizontal 130.2
fractures, very narrow apertures, friable at fracture
surfaces, loose sand grains, possible seepage.
SHALE: med gray (N5); soft, thinly bedded, weathered
(clayey).
[ " |sH
B 132.0
SANDSTONE: as previous.
From 132 to 132.2 ft bgs, fracture zone.
SS
| R 133.0
Total depth of borehole is 133 ft bgs.
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111 Academy, Suite 150
Irvine, CA 92617

B (949) 752-5452
l (949) 752-3790 (FAX)

PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM

PROJECT NAME Santa Susana Field Laboratory

LOCATION Area IV

DRILLING METHOD _ Hollow Stem Auger/Air Rotary/HQ Coring

SAMPLING METHOD Grab/Coring

GROUND ELEVATION (FT MSL) 1811.59

TOP OF CASING (FT MSL)__1812.22

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-142
DATE DRILLED 2/3/16 - 2/5/16
CASING TYPE/DIAMETER 1/4-inch Mild Steel\6-inch ID

SCREEN TYPE/SLOT Open Borehole
GRAVEL PACK TYPE Not Applicable
GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout

DEPTH TO WATER (FT BGS) 61.70

1750.52

LOGGED BY _ Mike Hoffman GROUND WATER ELEVATION (FT MSL)
REMARKS
—_ > [a -
S wle | = | s |8 oT
a |SE WY w1 A 55 |T g=
&£ (82|24 7 |H Foale |28 LITHOLOGIC DESCRIPTION Ef |  WELL DIAGRAM
| [5 H omlw é | Z W
QmOO.EEﬁjLu.j Qo
o O lbl:J < [ak:=] G O
5 £
0 120 SILTY SAND: dark brown (10YR 3/3); 70% sand, poorly
graded, fine to medium, angular to subangular; 30% silt;
moist.
= - ISM 14-in diameter
borehole,
grouted
(0-10 ft bgs)
. 5 pa—
B 6.0 ¥ v
SANDSTONE: dark brown (10YR 3/3); pulverized into silty j=&inID x vein,
sand by air rotary bit, 70% poorly graded sand, fine to surface casing
medium, angular to subangular; 30% silt; moist. (0-34 ft bgs)
©
©
Fos L -
[
[m)]
Q
]
s
w
3 - -|ss
o
@
o
o
&
&
& L —
w
>I
e
3
=
2
2 10 10.0
g Continued Next Page
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NEWGINT SSFL_VER09062016,

CDM 111 Academy, Suite 150
[ Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-142
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/3/16 - 2/5/16
Continued from Previous Page
_ > a =
£ Lles = |y b |8 ox
s (BEIWY w A 5|5 |T L
2 [8Z2(2g &2 |4 Fale |2 8 LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
. | Qe H oale |32 Z L
O [ mQ[Og = |X¥ w = [o)a)
T oL~ < |Wd AL>2 |0 o
[0 ] =
SANDSTONE: dark brown (10YR 3/3); pulverized into silty
sand by air rotary bit, 70% poorly graded sand, fine to
medium, angular to subangular; 30% silt; moist. § §
- - 6-in ID x ¥-in
wall mild steel
surface casing
g § (0-34 ft bgs)
o - - Portland
cement/
bentonite grout
(10-34 ft bgs)
—15— § §
= - |88 § g
L - - 0-7/8-in
borehole
(10-34 ft bgs)
o < g
Continued Next Page
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PROJECT NUMBER

PROJECT NAME

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL NUMBER DD-142

BORING/WELL CONSTRUCTION LOG

Santa Susana Field Laboratory

DATE DRILLED 2/3/16 - 2/6/16

Continued from Previous Page

PID (ppm)

BLOW
COUNTS

RECOVERY
(inches)

SAMPLE ID.

EXTENT
DEPTH
(ft. BGL)

u.s.c.s.

LITHOLOGIC DESCRIPTION

GRAPHIC
LOG

CONTACT
DEPTH

WELL DIAGRAM

SANDSTONE: dark brown (10YR 3/3); pulverized into silty
sand by air rotary bit, 70% poorly graded sand, fine to
medium, angular to subangular; 30% silt; moist.

Continued Next Page
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6-in ID x Y4-in

WAANNEN

wall mild steel
surface casing
(0-34 ft bgs)

- Portland
cement/
bentonite grout
(10-34 ft bgs)

- 9-7/8-in
borehole
(10-34 ft bgs)
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PROJECT NAME

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-142

Santa Susana Field Laboratory

DATE DRILLED 2/3/16 - 2/5/16

Continued from Previous Page

NEWGINT SSFL_VER08062016.GPJ LAEWNNO1.GDT 9/6/16

_ > a
e |22|8g & |4 249 (2o or
& - % 8 5 7 H FQ © 1ag LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
DmOo.Eﬁx%mU)-&—' %E
T oS < ([ aEl>P |o O
(4 %) =
I o {4 (9
0 24/ SANDSTONE: dark yellowish brown (10YR 4/4);
1009 moderately weathered, poorly graded, fine to medium,
angular to subangular, massive, weakly cemented.
3/4-inch shale stringer at 35 ft bgs, moderately weathered,
45° dip.
—35— |SS 5-7/8-in open
borehole
(34-91 ft bgs)
[ B 36.0
0 54/ SHALE: yellowish brown (10YR 5/4); moderately
90% SH weathered, massive, weakly cemented.
36.6
SANDSTONE: dark yellowish brown (10YR 4/4),
moderately weathered, poorly graded, fine to medium,
B - angular to subangular, massive, weakly cemented.
SS
e 41.0
0 48/ SHALE: yellowish brown (10YR 5/4); moderately
80% SH weathered, laminated, 45° dip, weakly cemented. a5
SANDSTONE: dark yellowish brown (10YR 4/4);
moderately weathered, poorly graded, fine to medium,
R - angular to subangular, massive, weakly cemented.
Single vertical fracture from 42 to 42.4 ft bgs, 1/16-inch
aperture.
SS
i - Shale intrusion at 44 ft bgs, 2 inches thick, 45° dip. 442
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-142
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/3/16 - 2/5/16
Continued from Previous Page
—_ > [a) -
S 0| - - o O QT
a [2E(WY w x4 I35 |T I
e 183|134 & |H E3|Q |Z 3 LITHOLOGIC DESCRIPTION = WELL DIAGRAM
o |@0|38 = |H 2@ 2= 66
0 olw= < | ag£l2P |o O
[4 %] =

SANDSTONE: dark yellowish brown (10YR 4/4);

moderately weathered, poorly graded, fine to medium,

angular to subangular, massive, weakly cemented.

Single fracture at 45.5 ft bgs, 45° dip, 1/16-in aperture.

—- - : : 5-7/8-in open
0 ggo? il borehole
° (34-91 ft bgs)
50— |SS
0 444 1T
74%
55.7
Continued Next Page
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CDM 111 Academy, Suite 150
= Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-142
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/3/16 - 2/5/16
Continued from Previous Page
> o
= w4 = - | [
g o4y u = 33 [To E
& 105185 & |H Fo|2 |[£0 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
= 3] H omiv |<o ZWw
g |ag|gE& <§( I Qa
o o & o a O
SANDSTONE: dark yellowish brown (10YR 4/4);
== - moderately weathered, poorly graded, fine to medium,
0 ?32309 angular to subangular, massive, weakly cemented.
0
- 3-in fracture zone at 57 ft bgs, clay intrusion, rock is g:)?rgsr:)r:eopen
crushed. (34-91 ft bgs)
Fractured from 59.7 to 60.4 ft bgs, four fractures in 0.7
60— feet. Core completely separated, 0° to 45° fracture planes.
B e 61.0
0 60/ SANDSTONE: dark yellowish brown (10YR 4/4); slightly
1009 weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented. More competent
than overlying rock. Y. First water
i _ (62 ft bgs)
B _ Fracture from 63.8 to 65 ft bgs, high angle fracture plane.
1 ey 66.0
0 27.6 SHALE: dark gray (2.5Y 4/1); moderately weathered,
46% laminated, 45° dip, weakly cemented, highly fractured
from 66 to 71.5 ft bgs (sample is crushed).
Continued Next Page
PAGE 6 OF 9
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PROJECT NAME

th (048) 7505452 BORING/WELL CONSTRUCTION LOG

111 Academy, Suite 150

(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-142

Santa Susana Field Laboratory DATE DRILLED 2/3/16 - 2/5/16

Continued from Previous Page
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> a
= mle = L 1O [
gg;g’%ﬂli::rgio 2
& [95 186 & = ol s Lo LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
o |@Q|og = |X4 w3 & - oo
a ojwu~ < [ AE o o
[ %) =~
- - 5-7/8-in open
borehole
(34-91 ft bgs)
SH
0 60/ 1T
1009
71.5
SANDSTONE: dark yellowish brown (10YR 4/4);
moderately weathered, poorly graded, fine to medium,
» _ angular to subangular, fractured, weakly cemented.
Opposing 45° fractures, 11 fractures over 4.5 ft.
—75— |SS
0 48/ I At 76 ft bgs, six fractures over 4.5 ft.
80%
Continued Next Page
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NEWGINT SSFL_VER09062016.GPJ LAE

cDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-142
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/3/16 - 2/5/16
Continued from Previous Page
= > a =
wird = s Q9
5 zE U w = e e 2E
£ |05 s 2 |"d Fo Q1o LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
— Qo H amle |33 ZW
O MmO |OLg = |X wWwh|= Qn
o oju= < i AaL> |o O
(4 %) ~
SANDSTONE: dark yellowish brown (10YR 4/4);
moderately weathered, poorly graded, fine to medium,
- - angular to subangular, fractured, weakly cemented.
80— 5-7/8-in open
borehole
(34-91 ft bgs)
0 60/ T
1009
B N Fractured from 82 to 84 ft bgs, horizontal and 45° fracture
planes, 13 fractures in 2 feet.
SS
85— Two weathered fractures from 85 to 86 ft bgs, 45° fracture
planes.
0 60/ 1T Fractured from 86 to 87 ft bgs, 45° fracture planes, 1/16-in
1009 aperture.
[~90— - Continued Next Page
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94489.1204.009.909.09092. GWFIM

111 Academy, Suite 150
Irvine, CA 92617

(949) 752-5452

(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-142

Santa Susana Field Laboratory

DATE DRILLED 2/3/16 - 2/5/16

Continued from Previous Page
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— > a [

€ wlxd 2 |4 s |8 QT

a |2E W8 w |4 = (T =

g |38z(z28 7 |d Fazle |28 LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM

o |@o|og s |H 2|2 |- Fota)

T oS < | ALl>2 |6 O

74 1%, =
5-7/8-in open
borehole
910 (34-91 it bgs)

Total depth of borehole is 91 ft bgs.
Used 250 gallons of water during drilling; evacuated all
water used.
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NEWGINT SSFL_VER0S0

111 Academy, Suite 150
Irvine, CA 92617

N (949) 752-5452
l (949) 752-3790 (FAX)

PROJECT NUMBER __94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

DD-143

PROJECT NAME Santa Susana Field Laboratory

DATE DRILLED

6/9/16 - 6/15/16

LOCATION Area IV

CASING TYPE/DIAMETER

1/4-inch Mild Steel\6-inch ID

DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring

SCREEN TYPE/SLOT

Open Borehole

SAMPLING METHOD Grab/Coring

GRAVEL PACK TYPE

Not Applicable

GROUND ELEVATION (FT MSL) 1789.14

GROUT TYPE/QUANTITY

Portland Cement with Bentonite Grout

TOP OF CASING (FT MSL)__1789.74

DEPTH TO WATER (FT BGS)

54.00

LOGGED BY M. Jusayan/Frank Morris

GROUND WATER ELEVATION (FT MSL)

REMARKS

1735.74

PID (ppm)
BLOW
COUNTS
RECOVERY
(inches)
SAMPLE ID.

DEPTH
(ft. BGL)
u.s.c.s.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT

DEPTH

]

WELL DIAGRAM

o
—_
N
o

SM

SAND with SILT: strong brown (7.5YR 5/6); very
fine-grained, dry to slightly moist, trace rock fragments at
3 ft bgs.

3.0

10—

SANDSTONE: It brown/yeliow (10YR 5/4); highly
weathered, very fine-grained.

Slight color change at 4 ft bgs to It brown/tan.

Continued Next Page

AN AN

¥

A

%
&

ARG

- 14-in diameter
borehole,
grouted

(0-10 ft bgs)

R
%,
2

6-in ID x Y4-in

wall mild steel
surface casing
(0-19.7 ft bgs)

R

94
<A

R

%

ORI

%
<

R
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CDM

PROJECT NUMBER

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

DD-143

BORING/WELL NUMBER

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/9/16 - 6/15/16
Continued from Previous Page
—~ > a
[$18 1 PN = . 8] -
E|z5/ug w8 a2 |To <
e 105185 & |YH E®|l2 |%0 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a | [3] H om@|lw é ] Z W
a mO|oOg = b BTV Rl I on
o olgT = |4 ag o O
5B =
0 116.4
- - - 9-7/8-in
borehole
g (10-19.7 ft bgs)
T At 12 ft bgs, fracture (drill bit drop); pulverized fine to §
medium sand, same color as previous, very weathered
rock fragments. §
F - - Portland
cement/
bentonite grout
(10-19.7 ft bgs)
e §
= - § 6-in ID x Ya-in
wall mild steel
surface casing
(0-19.7 ft bgs)
Color change at 18.5 ft bgs to It gray; larger rock chips g
(indicating harder rock). §
0 336 ]
85% 20— 718
0 20 SANDSTONE: as previous except medium gray (N5); g;é&hg}eopen
slightly weathered, weak cementation resulting in several (19.7-100 ft
mechnical breaks; 1.5-in diameter shale clast. bgé)
Continued Next Page
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frvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL NUMBER DD-143

BORING/WELL CONSTRUCTION LOG

NEWGINT SSFL_VERDS062016.GPJ LAEWNNO1.GDT 9/6/16

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/9/16 - 6/15/16
Continued from Previous Page
—_ > a -
w4 = ;1L
§ |3k gy w 5 303 |To 2
& S5|ag = = EOl 5 a5 LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
o |@o|ocd s |9 2|2 |- gy
T ol < |0 AL2 |o o
14 wn ~
e ] 23.0
0 60/ SANDSTONE: medium dark gray (N4); very fine-grained
1009 in contact with overlying fine- to medium-grained SS,
grades to fine- to medium-grained SS at 24 ft bgs;
Near vertical fracture (95°) from approx 23 to 23.3 ft bgs,
perpendicular to bedding plane, extremely narrow
R - aperture, oxidation along fracture surfaces.
25— 5-7/8-in open
borehole
(19.7-100 ft
bgs)
0.2 60/ T
1009
i - At 29 ft bgs, 60° fracture, iron-stained, very narrow
aperture.
—30— .
Approx. 30 ft bgs, becomes fine-grained.
Continued Next Page
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NEWGINT SSFL_VER09062016

CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-143
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/9/16 - 6/15/16
Continued from Previous Page
> a}
e 0| . = : Q [
535“;8“1513(0' To 2E
S 19515856 T H Lo 8 Lo LITHOLOGIC DESCRIPTION E 0 WELL DIAGRAM
o |mo|og = [X L9 é - on
T olu¥ < | a€l” |o 5]
[4 (%) =
15 54/ T
90%
Mechanical break at 34.1 ft bgs.
L 35— 5-7/8-in open
borehole
(19.7-100 ft
bgs)
Approx. 35.6 ft bgs, becomes fine- to medium-grained.
i - Approx. 36 ft bgs, becomes massive.
0 62.4 1T SANDSTONE: as previous; 100% RQD.
104
From 38 to 38.5 ft bgs, weak cementation; mechanical
break at 38.5 ft bgs.
Mechanical break at 39.6 ft bgs.
0 60/ T
1009
Continued Next Page
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PROJECT NUMBER

PROJECT NAME

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-143

Santa Susana Field Laboratory

DATE DRILLED

6/9/16 - 6/15/16

Continued from Previous Page

PID (ppm)

BLOW
COUNTS

RECOVERY
(inches)

SAMPLE ID.

EXTENT

DEPTH
(ft. BGL)

u.s.cs.

GRAPHIC

LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

60/
1009

45.6
76%

45—

\At approx. 45.4 ft bgs, bedding plane fracture ~ 1.5-in

above contact with shale, narrow aperture.

r

SHALE: parting along bedding plane with shallow dip
(~15°), in contact with overlying and underlying fine- to
medium SS; interbedded with fine, 1 mm thick sandstone.

SANDSTONE: med gray (N5); fine- to medium-grained,
faminated, fresh.

From 47 to 48 ft bgs, fracture zone; multiple fractures,
perpendicular to the bedding plane, no staining, friable;
may be mechanical breaks due to weak cementation.

SANDSTONE: as previous, except fine- to
coarse-grained, massive.
100% RQD.

Mechanical breaks at 50.9 and 51.1 ft bgs.

SANDSTONE: as previous except with mottling.

At 53.8 ft bgs, quartz-filled fracture, ~ 120°, moderately
healed.

At 54.9 it bgs, horizontal fracture.

From 55.5 to 56.4 ft bgs, multiple broken fractures, SS is
Continued Next Page

45.6

46.3

sljel

5-7/8-in open
borehole
(19.7-100 ft
bgs)

First water
(54 ft bgs)
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NEWGINT SSFL_VER0S062016.GPJ LAEWNNO1.GDT 9/6/16

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-143
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/9/16 - 6/15/16
Continued from Previous Page
—_ > [} -
c w|x.- - - %) O orT
s ZEE|WY w |A 3|5 [E <=
& |105(3 g 7 g E o) 8 a3 LITHOLOGIC DESCRIPTION = WELL DIAGRAM
0O |mQ|O0g = [X w®Z § - on
o ojlu¥ < |Wd aLl>P |o o
o %] =
friable, no staining; part of run was likely pulverized. 56.0
i TSANDSTONE: as previous except m. dark gray (N4), fine- |
to medium-grained.
0 48/ 1 From approx. 57.8 to 58.1 ft bgs, near vertical fracture, no g;}z;&r;:)r;eopen
1009 staining. (19.7-100 ft
bgs)
B _ At 58.8 ft bgs, horizontal fracture, little to no staining.
Becomes very friable (easily breaks by hand).
From approx. 58.9 to 59.2 ft bgs, fracture with ~ 60° dip,
no staining; apparent continuous seepage.
Mechanical break at 60.6 ft bgs.
0 7.2 T SANDSTONE: as previous, no staining.
60%
0 42/ T
70%
i - SANDSTONE: as previous except moderately fractured;
fractures along bedding planes, partially healed with silt
infilling; highly friable along fracture surfaces.
Continued Next Page
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CDM

PROJECT NUMBER
PROJECT NAME

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-143

Santa Susana Field Laboratory

DATE DRILLED 6/9/16 - 6/15/16

Continued from Previous Page

—_ > o) -
nlortd = . | ©
£ |zt Ug w |5 3|2 |To 2
& 1951856 & M EOl G Xe} LITHOLOGIC DESCRIPTION E e WELL DIAGRAM
O | mO|log = |X qu.D' é" on
a olgT = |4 a# o O
o =
0 62.4 5 - From 67.9 to 69.2 ft bgs, intensely fractured zone; open 5-7/8-in open
136“ fractures with lose sand grains and rock chips, very friable borehole
along fracture surfaces, no staining; apparent continuous (19.7-100 ft
seepage. bgs)
SANDSTONE: color as previous, very friable.
i B At 71 ft bgs, horizontal fracture, no staining.
5 _ At 71.8 ft bgs, horizontal fracture.
9.6/
80% .
At 72.3 ft bgs, horizontal fracture.
0 64.8 1T From 73 to 73.9 ft bgs, SANDSTONE as previous,
1089 moderately fractured, very friable; intersecting fractures,
some near vertical; moderate seepage.
At 75.1 ft bgs, horizontal fracture.
i B At 76 ft bgs, horizontal fracture.
0 61.2 T From approx. 78 to 83 ft bgs, SANDSTONE as previous
1029 except moderately to intensely fractured; massive
intersecting fractures which occur every 1- to 6-in
Continued Next Page
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CDM 111 Academy, Suite 150
— Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-143
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 6/9/16 - 6/15/16
Continued from Previous Page
—~ > [a) -
wlred = s 1 Q
§E|25|49g w |8 za|% |To E
2 [05|35 & |H FO Q125 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
par [ H omlw é b Z 10
o mQ | Ot = Xoow .= on
O olw= < | aL>2 |o 3]
(4 %] =
throughout core run. Fractures appear to be
water-bearing, apparent continuous seepage.
- - 5-7/8-in open
borehole
(19.7-100 ft
bgs)
0 60/ 1 SANDSTONE: as previous except slightly fractured; core
1009 relatively dry.
100% RQD.
| o5 At 84.8 ft bgs, 40° fracture, no staining, friable at surfaces.
-4 - At approx 87.9 ft bgs, fully healed fracture with quartz
0 1632?5 infilling.
From approx. 87.9 to 93 ft bgs, SANDSTONE as previous,
unfractured.
100% RQD.
Mechanical breaks at 88.6, 90, and 93 ft bgs.
90— ‘ Continued Next Page
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-143

Santa Susana Field Laboratory

DATE DRILLED 6/9/16 - 6/15/16

Continued from Previous Page

PID (ppm)

BLOW
COUNTS

RECOVERY
(inches)

SAMPLE ID.

EXTENT

DEPTH
(ft. BGL)

U.s.C.S.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

NEWGINT SSFL_VER09062016.GPJ LAEWNNQO1,GDT 9/6/16

60/
1009

NA

SH

2-in shale inclusion.

S8

SANDSTONE: color as previous (N4); fine- to
coarse-grained, moderately fractured from approx. 93 to
95 ft bgs, several intersecting fractures, very friable, loose
sand grains within fractures, very narrow apertures,
apparent continuous seepage.

From approx. 94.4 to 94.8, open fracture.

Approx. 96 ft bgs, SANDSTONE as previous except fine-
to medium-grained.

At 97 ft bgs, open fracture, no staining.

Fracture in contact with vertical fracture below, from
approx. 97 to 98.7 ft bgs; tight aperture, no staining.

From approx. 98.5 to 98.7, vertical fracture intersects near
horizontal fracture, very narrow aperture, no staining.

93.0
93.2

100.0

5-7/8-in open
borehole
(19.7-100 ft

bgs)

Total depth of borehole is 100 ft bgs.
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Ohith

111 Academy, Suite 150
Irvine, CA 92617

(949) 752-5452

(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

1/4-inch Mild Steel\6-inch ID

PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-144
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/29/16 - 212116
LOCATION Area IV CASING TYPE/DIAMETER

DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring SCREEN TYPE/SLOT Open Borehole
SAMPLING METHOD Grab/Coring GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION (FT MSL) 1809.67 GROUT TYPE/QUANTITY

Portland Cement with Bentonite Grout

TOP OF CASING (FT MSL)__1810.69

DEPTH TO WATER (FT BGS)

26.50

LOGGED BY Mike Hoffman GROUND WATER ELEVATION (FT MSL) __1784.19
REMARKS

_ z d =

wlr4 = e

522|938 4|3 =33 |Zg oF

£ 10585 @ |Y EFO|x Lo LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM

a |2 Q H oa|lw g b ZW

a nmQ Okt = b I TY Rl Rt oo

o oW < |4 agl> |o 13 Ut

(4 ) =
0 180 SILTY SAND: brown (10YR 4/3); 70% sand, poorly
graded, fine, angular to subangular; 30% silt; moist.

- - 14-in diameter
borehole,
grouted

SM (0-15 ft bgs)

— 5 —

- ~ 6-in ID x %in
wall mild steel
surface casing
(0-38 ft bgs)

R 7.0

SANDSTONE: dark yellowish brown (10YR 4/3),
pulverized into poorly graded sand by auger bit, sand,
fine, angular to subangular, moist.
| qo— b ] 10.0
Continued Next Page
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PROJECT NUMBER
PROJECT NAME

th

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-144

Santa Susana Field Laboratory

DATE DRILLED 1/29/16 - 2/2/16

Continued from Previous Page

PID (ppm)
BLOW
COUNTS
RECOVERY
(inches)

SAMPLE ID.

EXTENT

DEPTH
(ft. BGL)

U.s.C.S.

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

S8

SANDSTONE: dark yellowish brown (10YR 4/3);
pulverized into poorly graded sand by air rotary bit, sand,
fine, angular to subangular, moist.

Continued Next Page

- 6-in ID x ¥-in

14-in diameter
borehole
(0-15 ft bgs)

wall mild steel
surface casing
(0-38 ft bgs)

®-9-7/8-in
borehole
(15-38 ft bgs)

- Portland
cement/
bentonite grout
(15-38 ft bgs)

NN NSNS
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NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/6/16

-
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-144
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/29/16 - 2/2/16
Continued from Previous Page
> a
(EJ. = E g 3 L E T 7 a T o 2 E
e 9 5185 7 E Lo 8 - e) LITHOLOGIC DESCRIPTION E o WELL DIAGRAM
o |@o|of 5 |H &2 |22 oo
o ol < |4 ALl o O
o %] ~
SANDSTONE: dark yellowish brown (10YR 4/3);
pulverized into poorly graded sand by air rotary bit, sand,
fine, angular to subangular, moist. é 6-in 1D X Yin
L ~ R e
wall mild steel
surface casing
§ (0-38 ft bgs)
- - % Portland
cement/
bentonite grout
(15-38 ft bgs)
s § §
g ! g First water
(26.5 ft bgs)
- |ss §
- - %-9-7/8-in
borehole
g (15-38 ft bgs)
—30— § %
____________________________ 32.9 g é
Continued Next Page
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CDM
Smi

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

111 Academy, Suite 150

BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-144
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/29/16 - 2/2/16
Continued from Previous Page
> a
T |s2|EH = ;e -
53*2%%5513310 IE
& 105185 ® |H Fols |26 LITHOLOGIC DESCRIPTION En WELL DIAGRAM
1 o H omlw |€<3 Z W
2 193189 2 |§ Lels |5 g6
o o 5 nE o O
L - SANDSTONE: dark yellowish brown (10YR 4/3);
pulverized into poorly graded sand by air rotary bit, sand,
fine, angular to subangular, moist. § g
- - glﬁ-in ID x Va-in
wall mild steel
surface casing
§ (0-38 ft bgs)
At 35 ft bgs, color change to bluish gray (5PB 5/1). §
S - Portland
cement/
bentonite grout
- - (15-38 ft bgs)
= - - 9-7/8-in
borehole
(15-38 it bgs)
I P N R N 38.0 § g
0 16.8 SANDSTONE: dark bluish gray (5PB 4/1); slightly
47% weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
- - 5-7/8-in open
borehole
(38-71 ft bgs)
0 37.2 I iss At 41 ft bgs, color change to brown (10YR 4/3);
62% moderately weathered, fractured horizontally into 1/2 to
3/4-in layers.
At 43.6 ft bgs, color change to dark bluish gray (5PB 4/1);
i B slightly weathered, fractured at 43.85 and 44.25 ft bgs.
442
Continued Next Page
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CDM 111 Academy, Suite 150
- irvine, CA 92617
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-144
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/29/16 - 2/2/16
Continued from Previous Page
> a
= 0| K = ) [
gg;ggﬂgrngo RE
£ |05185 a |H Eolx Lo LITHOLOGIC DESCRIPTION o WELL DIAGRAM
| 3} H omlw é s Zuw
QO | mQ|og = |4 w|= on
= old= < Iid aLEl>2 |6 O
© (4] ~
SANDSTONE: brown (10YR 4/3); moderately weathered,
poorly graded, fine to medium, angular to subangular,
fractured, weakly cemented.
45— 5-7/8-in open
Clay intrusion at 45.1 ft bgs. borehole
(38-71 ft bgs)
0 24/ T N At 46 ft bgs, massive, weakly cemented.
40%
SS
iR Rt I 51.0
0 63.6 : SANDSTONE: dark bluish gray (5PB 4/1) with brown
106 : weathering; moderately weathered, poorly graded, fine to
medium, angular to subangular, fractured, 45° fracture
planes, weakly cemented.
SS
—55— .
Vertical fracture at 55 ft bgs.
55.7
Continued Next Page
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/6/16

PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/29/16 - 2/2/16
Continued from Previous Page
o~ > o [
€ w | X - -— - 17 Q (@l
g |2E(WY w |F 5|75 |T <=
2 |83|g&l 7 |4 FolQ |& 8 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
| [ H omjiw é hr 2
O mO|oLg 2 [} Wiz on
0 o|lu~y < |0 a&l > |o o
o %) =~
SANDSTONE: dark bluish gray (5PB 4/1); slightly
- - weathered, poorly graded, fine to medium, angular to
0 32/ subangular, fractured, 45° horizontal fracture planes,
60% weakly cemented.
- - 5-7/8-in open
borehole
(38-71 ft bgs)
—60— .
Brown weathering and fractures around 60 ft bgs.
SS
0 54/ T
1509
0 27.6 1T
1159
—65— . .
Shale intrusions at 65 ft bgs.
65.8
i _ SHALE: very dark biuish gray (5PB 3/1); slightly
0 48/ weathered, laminated, 45° dip, weak cementation.
80%
SH
i 67.0
Continued Next Page
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PROJECT NAME
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-144

Santa Susana Field Laboratory

DATE DRILLED 1/29/16 - 2/2/16

Continued from Previous Page

NEWGINT SSFL_VER0D9062016.GPJ LAEWNNO1.GDT 9/6/16

—_ > [a) -
[= 0| .- = - %) Q orT
s |2EWY w A g5 |T L
2 12853 g & TS 5] g 23 LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
Qmoo.szxmm.:,' §" QN
o O u 1 < (W o# o 3]
& E
SANDSTONE: dark bluish gray (5PB 4/1); slightly
sS weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
67.9
B - [SH SHALE: very dark bluish gray (5PB 3/1); slightly 68.1 5-7/8-in open
weathered, laminated, 45° dip, weak cementation. borehole
SANDSTONE: dark bluish gray (5PB 4/1); slightly (38-71 ft bgs)
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented. One-inch shale
| _ stringer at 70.7 ft bgs.
SS
o 71.0

Total depth of borehole is 71 ft bgs.
Used 250 gallons of water during drilling; evacuated all
water used.
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111 Academy, Suite 150
Irvine, CA 92617

- (949) 752-5452
I (949) 752-3790 (FAX)

PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

DD-145

PROJECT NAME Santa Susana Field Laboratory

DATE DRILLED

2/10/16 - 2/12/16

LOCATION Area IV

CASING TYPE/DIAMETER

1/4-inch Mild Steel\6-inch ID

DRILLING METHOD _ Hollow Stem Auger/Air Rotary/HQ Coring

SCREEN TYPE/SLOT

Open Borehole

SAMPLING METHOD Grab/Coring

GRAVEL PACK TYPE

Not Applicable

GROUND ELEVATION (FT MSL) 1796.16

GROUT TYPE/QUANTITY

Portland Cement with Bentonite Grout

TOP OF CASING (FT MSL)_ 1798.9

DEPTH TO WATER (FT BGS)

29.50

LOGGED BY Mike Hoffman GROUND WATER ELEVATION (FT MSL) _ 1769.40
REMARKS
—~ > o —
[ wn | - _— H : Q O
s |25|Wg w |z o3 |Eo L
g 05185 @ |H FO|I- 4.5 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o |9 e H oajae |2 Z W
8 |m Of =2 |4 W5 oY=
o [& 3 AT < 11 NngE [0) O |
[i4 %] =
0 36 111 SILTY SAND: black (10YR 2/1); 55% sand, poorly graded,
ERE fine, angular to subangular; 45% siit; moist.
- - 14-in diameter
borehole,
Ran grouted
SM (0-3 ft bgs)
i S 3.0 g
X SILTSTONE: black (10YR 2/1); soft, weakly cemented.
x % Pulverized into 1-inch chunks by air rotary bit.
X X
X X
X X
- - % - 9-7/8-in
X X borehole
oo g (3-27 ft bgs)
X X
xX X
xX X
xX X
- 5 — )): : g
xX X
xX X
X X
xX X
X X
X X
X X
-~ % 6-in ID x Ya-in
X X wall mild steel
% surface casing
X X (0-27 ft ng)
xX X
X X
x X §
L. —_ xX X
xX X
xX X §
xX X
xX X
xX X
xX X
X X
xX X
R - <X gt—Porﬂand
% cement/
x X bentonite grout
X x g (3-27 ft bgs)
X X
X X
X X
[ - X X
X X
X X
xX X
X X %
X X
x X
xX X
10— X %0
10 Continued Next Page
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CDM 111 Academy, Suite 150
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(949) 752-5452
I (949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG
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NEWGINT SSFL_VER0390620

PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-145
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/10/16 - 2/12/16
Continued from Previous Page
— > o) -
£ w| . J = + 3 o @]
s |25|1Ug w d 53 [Zo IE
£ 195|585 & E EQ b a5 LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
o [@g|og = |H &9/2 |22 50
a o= < (U agl- (o O
(4 %) ~
ST [x X
X X
X X
X X g §
X X
X X
X X
X X
- - % é 6-in ID x ¥4-in
X X wall mild steel
oo surface casing
X % (0-27 it bgs)
X X § §
X X
X X
- — X X
X X
X X §
X X
X X
X X §
X X
X X
X X
- — X X
X X
X X
X X § §
X X
X X
X X
X X
X X
- - xx % Portland
X X cement/
X X bentonite grout
x X (3-27 ft bgs)
X X
X X
X X
15— X X § §
X X g
X X
X X
X X
X X § g
X X
X X
X X
-~ - X X
X X
X X g
X X
X X
X X
X x 17.0 :

i T | SANDSTONE: yellowish brown (10YR 5/4); pulverized into o Tiein
poorly graded sand by air rotary bit, fine, angular to (3-27 ft bgs)
subangular, moist.

20— § g

Continued Next Page
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PROJECT NAME
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092.GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-145

Santa Susana Field Laboratory

DATE DRILLED

2/10/16 - 2/12/16

Continued from Previous Page

PID (ppm)

BLOW
COUNTS

RECOVERY
(inches)

SAMPLE ID.

EXTENT

DEPTH
(ft. BGL)

uU.s.c.s.

GRAPHIC

LOG

LITHOLOGIC DESCRIPTION

CONTACT
DEPTH

WELL DIAGRAM

J LAEWNNQ1.GDT 9/6/16

NEWGINT SSFL_VER09062016.GP

60/
1009

56.4
94%

SH

SHALE: dark bluish gray (5PB 4/1); moderately
weathered, laminated, approximate 40° bit, weakly
cemented.

SS

SANDSTONE: dark bluish gray (5PB 4/1); moderately
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.

Color change at 32.6 ft bgs to dark yellowish brown (10YR

Continued Next Page

27.0

28.0

1329

WA NN NSNS
WA NN

NN NN

6-in ID x Y4-in
wall mild steel
surface casing
(0-27 ft bgs)

% Portland
cement/
bentonite grout
(3-27 ft bgs)

- 9-7/8-in
borehole
(3-27 ft bgs)

5-7/8-in open
borehole
(27-82 ft bgs)

il

First water
(29.5 ft bgs)
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DD-145
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/10/16 - 2/12/16
Continued from Previous Page
> a
= | x| = - (S} [
CELE'EE%ﬂEIngo 2E
& 105 g gy EFolY &5 LITHOLOGIC DESCRIPTION En WELL DIAGRAM
a | Qg H omlg ($3 ZzW
[a] mO | Ot = |4 w.|= on
T o|lu= < | A&°2 |o O
"4 (%] ~
L - N
SANDSTONE: dark yellowish brown (10YR 4/4);
moderately weathered, poorly graded, fine to medium,
angular to subangular, massive, weakly cemented.
- - 5-7/8-in open
borehole
(27-82 ft bgs)
Weathered fracture at 34.5 ft bgs, approximate 42° dip.
Color change at 35.5 ft bgs to dark bluish gray (5PB 4/1).
Color change at 36.2 ft bgs to dark yelfowish brown (10YR
4/4).
0 64.8 1
108
B N Color change at 39 ft bgs to dark bluish gray (5PB 4/1).
40.7
SHALE: dark bluish gray (5PB 4/1); moderately
- - weathered, laminated, approximate 25° bit, weakly
cemented.
SH Weathered fracture with clay intrusion from 41.5 to 41.8 ft
bgs. Rock is crushed.
0 55.2 1
92%
42,6
SANDSTONE: dark yellowish brown (10YR 4/4);
moderately weathered, poorly graded, fine to medium,
B - angular to subangular, fractured and crushed, weakly
cemented.
Continued Next Page
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CDM

PROJECT NUMBER

PROJECT NAME

ith

111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DD-145

Santa Susana Field Laboratory

DATE DRILLED 2/10/16 - 2/12/16

Continued from Previous Page

NEWGINT SSFL_VER09062016

_ > o] -
0wl = ;| Q
g§§§$5513816 2E
& 105185 & = ol =~ e LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o 83108 = |§ &2/5|8° g8
a e g e 0] o
F—45— 5-7/8-in open
borehole
(27-82 ft bgs)
| _ Color change at 45.8 ft bgs to dark bluish gray (5PB 4/1).
0 48/ I Color change at 47 ft bgs back to dark yellowish brown
80% (10YR 4/4).
47.9
- - SHALE: dark bluish gray (5PB 4/1); moderately
weathered, laminated, approximate 45° dip, weakly 48.3
cemented.
SANDSTONE: dark bluish gray (5PB 4/1); slightly
weathered, poorly graded, fine to medium, angular to
| subangular, massive, weakly cemented.
49.2
SHALE: as previous.
49.7
SANDSTONE: dark yellowish brown (10YR 4/4);
50— moderately weathered, poorly graded, fine to medium,
angular to subangular, fractured and crushed, weakly
cemented.
T N A 52.0
0 458 SANDSTONE: dark bluish gray (5PB 4/1); slightly
76% weathered, poorly graded, fine to medium, angular to
subangular, fractured, weakly cemented. Eight fractures
over 4 ft, horizontal to approximate 35° dip.
e ] 55.7
Continued Next Page

PAGE 5 OF 8




2016.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VEROS06!

CDM

PROJECT NUMBER

PROJECT NAME
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092.GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

Santa Susana Field Laboratory

DATE DRILLED 2/10/16 - 2/12/16

Continued from Previous Page

g2 |0 % 2 T |d FojQ oy LITHOLOGIC DESCRIPTION En WELL DIAGRAM
A | = Q¢ H oalw é br Z W
g 1mQ 198 2 Ix W 5 QN
o o & $ W oE o o
SANDSTONE: dark bluish gray (5PB 4/1); slightly
- - weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
B - 5-7/8-in open
0 8‘:)% borehole
° (27-82 ft bgs)
Vertical fracture from 58.5 to 58.9 ft bgs.
60— Fractured and crushed from 60 to 62 ft bgs.
0 66/ I
1109
Continued Next Page
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NEWGINT SSFL_VE

PROJECT NUMBER

PROJECT NAME

94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DD-145

Santa Susana Field Laboratory DATE DRILLED 2/10/16 - 2/12/16

Continued from Previous Page

— > a =
= w4 = (4 w Q ozxT
s [ZEIWE w |Zd o5 [T I
e - % c>) % T = e 5 8 & 8 LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o lm0|0g = |4 w22 (e on
o o|lwu¥ < | oL |o O
[ %) =~
0 55.2
92%
- - 5-7/8-in open
borehole
(27-82 ft bgs)
___________________________ 69.6
SH SHALE: dark bluish gray (5PB 4/1); moderately
weathered, laminated, approximate 45° dip, weakly 70.0
—70 cemented. ya
SANDSTONE WITH INTERBEDDED SHALE: dark bluish
gray (5PB 4/1); slightly weathered, weakly cemented,
SS approximate 30° to 40° dip.
- 712
SHALE: greenish black (6GY 2.5/1); intensely weathered,
SH almost to clay, laminated, approximate 35° dip.
| § 72.0
0 57.6 SANDSTONE: dark bluish gray (5PB 4/1); slightly
96% weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
SS
75 Intensely weathered at 75 ft bgs. Crumbles when handled.
Sl 76.8
| § SH SHALE: greenish black (6GY 2.5/1); intensely weathered, 77.0
0 62.4 s \almost to clay, laminated, approximate 35° dip. ya
1049 SANDSTONE: dark bluish gray (5PB 4/1); moderately
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
Fractured from 77.5 to 78 ft bgs, approximate 40° dip
= - intersected by vertical fractures.
SS
Continued Next Page
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Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG

(949) 752-3790 (FAX)
BORING/WELL NUMBER _ DD-145

16.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VER090620

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/10/16 - 2/12/16
Continued from Previous Page
— > a =
£ w | .- = [ 17 &) oT
s |SE WS w A 5|5 [T =
a 9 % 8 % T = e 3 8 & 8 LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
0O @m0 |0g = |X¥ m®|2 |- oYa)
T o|lwu= < [ AL |6 O
[i4 %) =
79.8
B SH SHALE: dark bluish gray (5PB 4/1); moderately 80.0 :
80 \weathered, laminated, approximate 30° dip, weakly [ g;)?rQSr;gr}eopen
cemented. : (27-82 ft bgs)
SANDSTONE: as previous. Crushed from 80.6 to 81 ft
bgs.
B - [SS
82.0

Total depth of borehole is 82 ft bgs.
Used 250 gallons of water during drilling; evacuated all
water used.
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NEWGINT SSFL_VERD9062016,

CDM 111 Academy, Suite 150 B
- Irvine, CA 92617
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-43
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/8/16 - 2/10/16
LOCATION Area IV CASING TYPE/DIAMETER 1/4-inch Mild Steel\6-inch ID
DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring SCREEN TYPE/SLOT Open Borehole
SAMPLING METHOD Grab/Coring GRAVEL PACK TYPE Not Applicable
GROUND ELEVATION (FT MSL) 1809.86 GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
TOP OF CASING (FT MSL)__1809.52 DEPTH TO WATER (FT BGS) 49.00
LOGGED BY Mike Hoffman GROUND WATER ELEVATION (FT MSL) _ 1760.52
REMARKS
= > a -
[= [0 10 W2 - - 17 o OoT
s |2E WY w |4 55 |T IFE
£ 182|124 & |H FO|Q B8 LITHOLOGIC DESCRIPTION Ea | WELL DIAGRAM
o |mo|og s |H H82 |22 on
= o|luH < | aLl=2 |o o
[ % ~
1.3 120 ASPHALT, 6-in thick.
0.5
SILTY SAND (FILL): very dark grayish brown (2.5Y 3/2);
60% sand, poorly graded, fine, angular to subangular;

- - 40% silt; moist.

- - 14-in diameter
borehole,
grouted
(0-10 ft bgs)

SM

— 5 —

- - - 6-in ID x V4-in
wall mild steel
surface casing
(0-28 ft bgs)

| 9.0

0.2 SANDSTONE: dark yellowish brown (10YR 4/4);
pulverized into silty sand, 60% sand, poorly graded, fine,
sSS angular to subangular; 40% silt; moist.
10 10.0
Continued Next Page
PAGE 1 OF 9
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NEWGINT SSFL_VER09062016.GPJ LAEWN

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-43
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/8/16 - 2/10/16
Continued from Previous Page
—_ > n =
€ wl . = H o O OT
a ; Eiwe w = ey e T < =
a 9 % 8 % T E b "(.’)J 8 a4 8 LITHOLOGIC DESCRIPTION E &J WELL DIAGRAM
QmOO.EExLum_-é-‘ on
T oO|lw™H < ([ AaLl2 |o O
4 %) =
SANDSTONE: dark yellowish brown (10YR 4/4);
pulverized into silty sand, 60% sand, poorly graded, fine,
angular to subanguiar; 40% silt; moist. g g
- - %-9-7/8-in
borehole
(10-28 ft bgs)
= = = Portland
cement/
bentonite grout
(10-28 ft bgs)
—156— §
o - § 6-in 1D x Y-in
wall mild steel
surface casing
§ § (0-28 ft bgs)
o g ¢
Continued Next Page
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.008.809.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

Santa Susana Field Laboratory

DS-43

DATE DRILLED 2/8/16 - 2/10/16

Continued from Previous Page

R09062016.GPJ LAEWNNO1.GDT 9/6/16

NEWGINT SSFL_VE

— > fa) —
nlK 4 = ;1O
£ SE Uy w = 53 |To E
2 |05185 & |8 Fol2 |&0 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
= o H oa|lw § hr} ZuW
O 1mQ|OLg = | W= [e)a)
o olw= « Iy AL |O O
(74 5] =
SANDSTONE: dark yellowish brown (10YR 4/4);
pulverized into silty sand, 60% sand, poorly graded, fine,
angular to subangular; 40% silt; moist. . .
o - 6-in ID x Y4-in
wall mild steel
surface casing
§ (0-28 ft bgs)
25— - Portland
cement/
bentonite grout
g § (10-28 ft bgs)
- - § - 0-7/8-in
borehole
g (10-28 ft bgs)
0 42/ (1T At 28 ft bgs, SANDSTONE as previous but moderately
70% weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
—30— 5-7/8-in open
borehole
(28-84 ft bgs)
30.8
B _ SHALE: dark bluish gray (5PB 4/1); slightly weathered,
SH laminated, approx. 45° dip, weakly cemented. 313
SS \ SANDSTONE: dark bluish gray (5PB 4/1); slightly 314
oH weathered, poorly graded, fine to medium, angular to 31.5
subangular, massive, weakly cemented.
R _ SHALE: as previous (30.8 to 31.3 ft bgs) but moderately
SS weathered.
SANDSTONE: dark bluish gray (5PB 4/1); slighty
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented. 32.8
Continued Next Page
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NEWGINT SSFL_VER090620

CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER __94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-43
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/8/16 - 2/10/16
Continued from Previous Page
> a
E wlr = S -
g;;gngIjg T QF
& 05 g 7 |W EFo|Y |25 LITHOLOGIC DESCRIPTION Lo WELL DIAGRAM
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T o|lu¥y < | a&l= |o o
("4 0 ~
0 60/ 1T SANDSTONE: as previous (31.5 to 32.8 ft bgs) but fresh.
1009
- - 5-7/8-in open
borehole
(28-84 ft bgs)
Vertical, weathered fractures from 34.7 to 35.5 feet bgs.
0 48/ T
80%
- - At 38.9 ft bgs, SANDSTONE: dark yellowish brown (10YR
4/4); moderately weathered, poorly graded, fine to
medium, angular to subangular, massive, weakly
cemented.
At 40.5 ft bgs, SANDSTONE: dark bluish gray (5PB 4/1);
fresh, poorly graded, fine to medium, angular to
N - subangular, massive, weakly cemented.
At 41.5 ft bgs, SANDSTONE: dark yellowish brown as
previous, 38.9 to 40.5 ft bgs.
0 63/ 1
1059
___________________________ 43.9
- - SANDSTONE: dark bluish gray (5PB 4/1); fresh, poorly
graded, fine to medium, angular to subangular, massive,
Continued Next Page
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o @0 |og = [¥ w3 oo
o ol < [ AagE O O
14 (%] ~
weakly cemented.
45— 5-7/8-in open
borehole
(28-84 ft bgs)
0 60/ T
1009
- - ! First water
(49 ft bgs)
SS
0 60/ 1T
1009
SHALE stringer at 53.6 feet bgs, 3/4-inch thick, clay filled,
B 45° dip.
55— At 55 ft bgs, SANDSTONE: dark bluish gray as previous,
43.9 to 55.7 ft bgs except laminated, 45° dip, weakly
cemented.
Continued Next Page
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& 9 5|06 N ,”_J E a5 o) LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o |ma0|0g = |X¥ m®lZ é - on
a oy < |W aglR |o O
4 %] ~
SANDSTONE: dark bluish gray (5PB 4/1); fresh, poorly
- - graded, fine to medium, angular to subangular, massive,
weakly cemented.
- - 5-7/8-in open
borehole
(28-84 ft bgs)
0 24/ 1
50%
Vertical fractures from 59.2 to 59.8 feet bgs.
0 57.6 1
96%
0 51.6 1
86%)|
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> a
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[a] mnQ | os = |d wmw® = é = o0
T ol < | a2 o O

[i4 7] =

s 68.0 e

0 58.8 SANDSTONE: dark bluish gray (5PB 4/1); fresh, poorly >-718-In open

98% graded, fine to medium, angular to subangular, massive, (28-84 ft bgs)

weakly cemented.
Single fracture at 71.4 feet bgs, 45° fracture plane.
i - Single fracture at 72 feet bgs, 45° fracture plane.

0 58.8 1

98%

SS

0 60/ 1

1009
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| Q'c H oglw § bt Zu
Q | mQ|Og = |[X¥ W, 35 on
T O |d < |4 ag [ O
—80— 5-7/8-in open
borehole
(28-84 ft bgs)
0 48/ 1
80% 83.4
SHALE: very dark bluish gray (5PB 3/1); fresh, laminated,
approximately 45° dip, weakly cemented.
85— Clay filled fracture at 85 ft bgs along dip, 1/8-in aperture. ggl—;nm core
(84-93 ft bgs)
SH
= - Bentonite
pellets
(84-93 ft bgs)
0 0.5/ 1
10%
90 90.0
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SHALE: very dark biuish gray (5PB 3/1); fresh, laminated,
approximately 45° dip, weakly cemented.
- - 94-mm core
hole
(84-93 ft bgs)
SH

93.0

Total depth of borehole is 93 ft bgs. Back filled to 84 ft with
bentonite pellets.

Used approx. 125 gallons of water during drilling;
evacuated all water used.
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: B (949) 752-5452
ml (949) 752-3790 (FAX)

PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER

DS-44

PROJECT NAME Santa Susana Field Laboratory

DATE DRILLED

1/14/16 - 1/20/16

LOCATION Area IV

CASING TYPE/DIAMETER

1/4-inch Mild Steel\6-inch iD

DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring

SCREEN TYPE/SLOT

Open Borehole

SAMPLING METHOD Grab/Coring

GRAVEL PACK TYPE

Not Applicable

GROUND ELEVATION (FT MSL) 1849.43

GROUT TYPE/QUANTITY

Portland Cement with Bentonite Grout

TOP OF CASING (FT MSL)__1851.21

DEPTH TO WATER (FT BGS)

74.00

1777.21

NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/6/16

LOGGED BY Mike Hoffman GROUND WATER ELEVATION (FT MSL)
REMARKS
_ > [a) -
£ wlE S = Y g |8 oT
a |2 |Wal w (A g | T =
e 82134 & b E O 2% 8 LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
[a] mO|OEc = > W m s é ~ on
o olus < U4 aglP o S e
(74 v =
0 120 SILTY SAND: dark yellowish brown (10YR 4/4); 70%
sand, poorly graded, fine to medium, angular to
subangular; 30% silt; trace gravel, poorly graded, fine,
1/2-inch maximum diameter, angular; moist.
SM

= - 14-in diameter
borehole,
grouted
(0-10 ft bgs)

5 5.0

SAND: yellowish brown (10YR 5/4); 100% sand, poorly
graded, fine, angular to subangular; trace gravel; moist.

- 6-in ID x %-in
wall mild steel
surface casing
(0-19 ft bgs)

10 10.0 %
Continued Next Page
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PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-44
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/14/16 - 1/20/16
Continued from Previous Page
> a
£ wlrd =2 s |9 5
& |z ElYg u = 8 I 2E
& 105185 7 |Y FOo|z |&0 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o |30 2 H amlg |3 Z W
Q m QL = |3 W5 oo
T olws < | ALl2 {6 o
4 (%] =
SANDSTONE: yellowish brown (10YR 5/4); pulverized
sand, poorly graded, fine to medium, angular to
subangular, moist. §
L - % 9-7/8-in
borehole
(10-19 ft bgs)
- - - Portland
cement/
bentonite grout
(10-19 ft bgs)
N § <
- - § 6-in 1D X Y4-in
wall mild steel
surface casing
g § (0-19 ft bgs)
©
@
(e}
=
[m)]
[0}
2 e ] 19.0 §
£ 0 12/ SANDSTONE: dark grayish brown (10YR 4/2); moderately 19.2
] 50% weathered, poorly graded, fine to medium, angular to
3 SH subangular, massive, approximately 45° dip, weakly
g cemented. 19.7
< SHALE: dark bluish gray (10B 4/1); moderately
S —20— weathered, laminated with rust colored laminae, 5-7/8-in open
=] approximately 45° dip, weakly cemented. borehole
2 $S INTERBEDDED SANDSTONE AND SHALE: dark bluish (19-91 ft bgs)
> gray (5B 4/1); moderately weathered, laminated,
g approximately 45° dip, weakly cemented. (19.7 to 21 ft
@ | ¥ bgs)y 21.0
= 60/ SANDSTONE: dark grayish brown (10YR 4/2); fresh,
e 100 poorly graded, fine to medium, angular to subangular,
z Continued Next Page
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g 3& ﬁ%\ w |3 ijz LE)(D 2
a8 10 % 5 g 7| FolQ 2y LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
a = o H om|lw é ] Z W
QO mQ|OEL = | w3 on
o olwT £ |y o 2o O
massive, weakly cemented.
- - 5-7/8-in open
borehole
(19-91 ft bgs)
I | 242
INTERBEDDED SANDSTONE AND SHALE: dark bluish
gray (5B 4/1); as previous (19.7 to 21 ft bgs) except fresh.
___________________________ 248
| o5 SANDSTONE: dark bluish gray (5PB 4/1) grades to dark
grayish brown (10YR 4/2); moderately weathered, poorly
graded, fine to medium, angular to subangular, highly
fractured on 45° dip, weakly cemented.
| 1 26.0
60/ SHALE: dark bluish gray (10B 4/1); moderately
1009 weathered, laminated, 45° dip, weakly cemented. 26.3
SANDSTONE: dark bluish gray (6PB 4/1); fresh, poorly
graded, fine to medium, angular to subangular, massive,
BRER 45° dip, weakly cemented. 26.9
B - SHALE: dark bluish gray (10B 4/1); moderately
weathered, massive, 45° dip, weakly cemented; fracture at
SH 27 ft bgs.
27.8
| _ SANDSTONE: dark bluish gray (5PB 4/1); as previous
SS (26.3 to 26.9 ft bgs).
28.3
SHALE: dark biuish gray (10B 4/1); slightly weathered,
SH laminated, 45° dip, weakly cemented.
| 29.0
SANDSTONE: dark bluish gray (5PB 4/1); as previous
§S (26.3 to 26.9 and 27.8 to 28.3 ft bgs). 295
SHALE: dark bluish gray (10B 4/1); as previous (28.3 to
SH 29 ft bgs).
30 30.0
SANDSTONE: dark bluish gray (5PB 4/1); as previous
(26.3 to 26.9, 27.8 to 28.3, and 29 to 29.5 ft bgs).
sSS Shale inclusions from 30.3 to 30.7 ft bgs.
¥y e 31.0
60/ INTERBEDDED SANDSTONE AND SHALE: dark bluish
1009 gray (5B 4/1); fresh, laminated, 1/8 to 1 inch thick layers,
SS approximately 45° dip, weakly cemented. (31 to 31.8 ft
bgs) 31.8
B - IsH SHALE: dark bluish gray (10B 4/1); slightly weathered,
laminated, 45° dip, weakly cemented. 322
ErI SANDSTONE: dark bluish gray (5PB 4/1); fresh, poorly
graded, fine to medium, angular to subangular, massive,
sSS 45° dip, weakly cemented.
Continued Next Page
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Continued from Previous Page
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£ 19 % 8 s 7 H Eo g L5 LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
o |ao | Qg = |4 w3 &= Sn
= | ol 5|y eg” |0 ©
I S 33.2
INTERBEDDED SANDSTONE AND SHALE: dark bluish
gray (5B 4/1); fresh, laminated, 1/4 to 2 inch thick layers,
approximately 45° dip, weakly cemented.
- - 5-7/8-in open
SS borehole
(19-91 ft bgs)
|35 35.0
SHALE: dark bluish gray (10B 4/1); slightly weathered,
SH laminated, 45° dip, weakly cemented.
35.6
ss SANDSTONE: dark bluish gray (5PB 4/1); as previous
1 (32.2 to 33.2 ft bgs). 36.0
0 60/ SH SHALE: dark bluish gray (10B 4/1); as previous (35 to
1009 35.6 ft bgs). : 36.4
SANDSTONE: dark bluish gray (5PB 4/1); as previous
(32.2 to 33.2 and 35.6 to 36 ft bgs).
SS
- - 38.1
SHALE: dark bluish gray (10B 4/1); as previous (35 to
SH 35.6 and 36 to 36.4 ft bgs).
38.6
ss SANDSTONE: dark bluish gray (5PB 4/1); as previous
| (32.2 to 33.2, 35.6 to 36, and 36.4 to 38.1 ft bgs). 39.0
SH SHALE: dark bluish gray (10B 4/1); as previous (35 to
35.6, 36 to 36.4, and 38.1 to 38.6 ft bgs). 39.3
SANDSTONE: dark bluish gray (5PB 4/1); as previous
(32.2 t0 33.2, 35.6 to 36, 36.4 to 38.1, and 38.6 to 39 ft
bgs).
l—40—
SS
N T N 0 I, 41.0
0 60/ INTERBEDDED SANDSTONE AND SHALE: dark bluish
1009 sS gray (5B 4/1); fresh, laminated, approximately 45° dip,
weakly cemented.
__________________________ 41.7
SANDSTONE: dark bluish gray (5PB 4/1); fresh, poorly
= - graded, fine to medium, angular to subangular, massive,
45° dip, weakly cemented.
SS
43.8
| _ SHALE: dark bluish gray (10B 4/1); slightly weathered,
laminated, 45° dip, weakly cemented.
Continued Next Page
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PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/14/16 - 1/20/16
Continued from Previous Page
_ > a [
ggEgﬁﬂzzngo SE
2 |05|8s @ (W Fo|- |0 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o — Q = amjwv é e Z W
O [mQ|OE = |XM WwW.|= [o)a}
T olw¥ < [ aL€l> |o O
74 ] =~
SH
| 45.0 .
45 | INTERBEDDED SANDSTONE AND SHALE: dark bluish 5-7/8-in open
SS | gray (5B 4/1); fresh, laminated, approximately 45° dip, (19-91 ft bgs)
weaklycemented. _ __ ___ _____ _____ 455
SANDSTONE: dark bluish gray (5PB 4/1); as previous
sS (41.7 to 43.8 ft bgs).
0 60/ 1
SHALE: dark bluish gray (10B 4/1); as previous (43.8 to
45 ft bgs).
SH
— 0_
> : 50.2
BT SANDSTONE: brown (10YR 4/3); fresh, poorly graded,
fine to medium, angular to subangular, massive, weakly
cemented.
0 60/ I
1007
i B Color change at 52 ft bgs to very dark bluish gray (5PB
3M).
Coarser grained at 54.6 ft bgs, less fine, greater medium,
some coarse.
Continued Next Page
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Color change at 55.6 ft bgs back to brown (10YR 4/3),
3 - then as previous (50.2 to 52 ft bgs).

0 57/

95%

- - 5-7/8-in open
borehole
(19-91 ft bgs)
SS

0 51.6 T

86%
0 60/ I

1009

- - 67.1
Continued Next Page
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SANDSTONE: very dark biuish gray (5PB 3/1); fresh,
poorly graded, fine to medium, angular to subangufar,
massive, weakly cemented.
= — 5-7/8-in open
borehole
(19-91 ft bgs)
0 63.6 1
1069
- - ! First water
(74 ft bgs)
0 63.6 I
106
SS
Continued Next Page
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4 %] =
—80— 5-7/8-in open
borehole
(19-91 ft bgs)
0 60/ T - Intensely weathered to decomposed fracture zone at 81 ft
1009 bgs. Filled with dark brown and rust colored clay. Borehole
took approximately 150 gallons of water after hitting this
interval.
i N At 84 ft bgs, SANDSTONE: grayish brown (10YR 5/2);
moderately weathered, poorly graded, fine to medium,
some coarse, angular to subangular, massive, weakly
cemented. Single fracture at 84.2 ft bgs.
0 57.6 T
96%
89.4
SHALE WITH INTERBEDDED SANDSTONE: very dark
bluish gray (5PB 3/1); slightly weathered, laminated,
weakly cemented.
90— Continued Next Page
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5-7/8-in open
SH borehole

(19-91 ft bgs)

91.0

Total depth of borehole is 91 feet bgs.
Used 1,000 galions of water during drilling; evacuated all
water used.
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BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DS-45

PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM

PROJECT NAME

Santa Susana Fieid Laboratory

DATE DRILLED 1/21/16 - 1/28/16

LOCATION Area IV

CASING TYPE/DIAMETER

1/4-inch Mild Steel\6-inch ID

DRILLING METHOD

Hollow Stem Auger/Air Rotary/HQ Coring

SCREEN TYPE/SLOT

Open Borehole

SAMPLING METHOD Grab/Coring

GRAVEL PACK TYPE

Not Applicable

GROUND ELEVATION (FT MSL) 1864.00

GROUT TYPE/QUANTITY

Portland Cement with Bentonite Grout

TOP OF CASING (FT MSL)__1866.58

DEPTH TO WATER (FT BGS) Dry

NEWGINT SSFL_VER09062016.GPJ LAEWNNO1.GDT 9/6/16

LLOGGED BY Mike Hoffman GROUND WATER ELEVATION (FT MSL) _ 0.00
REMARKS
—_ > o -
£ ol = 4 M )
g§§§$52138{o <E
& 195|585 & M e 8 G é o LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
[a] Qlog )
o « o '&J ™~ 3 E L[13J £ O] 8 o [l
P g '
0] 108 SILTY SAND: dark yellowish brown (10YR 4/4), 70%
sand, poorly graded, fine to medium, angular to
subangular; 30% silt; moist.
SM
- - 14-in diameter
borehole,
grouted
(0-9 ft bgs)
5 5.0 6-in ID X Y-in
0] SAND: yeltowish brown (10YR 5/4); 100% sand, poorly wall mild steel
graded, fine to medium, angular to subangular, moist. surface casing
g (0-18 ft bgs)
o ~ |SP g
" 9.0
SANDSTONE: yellowish brown (10YR 5/4); pulverized into ®-9-7/8-in
sand by air rotary bit, poorly graded, fine to medium, borehole
angular to subangular, moist. (9-18 ft bgs)
6-in ID X ¥-in
wall mild steel
10 ] 10.0
Continued Next Page
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PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16
Continued from Previous Page
> a
= 0| . = : Q [
EEEgJ%mEI:"’-Io IE
& 105 sl 7 |d FolQ |26 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
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O |mQO|(OLg = (X w.|l—= on
o o|lws < | a&£°2 |0 O
(4 %] =
SANDSTONE: yellowish brown (10YR 5/4); pulverized into surface casing
sand by air rotary bit, poorly graded, fine to medium, (0-18 ft bgs)
angular to subangular, moist. g §
- - (88 - Portland
cement/
bentonite grout
(9-18 ft bgs)
- - %-0-7/8-in
borehole
g (9-18 ft bgs)
0 21/ SH SHALE: yellowish brown (10YR 5/4); moderately 18.3
58% weathered, laminated, approximately 45° dip, weakly )
\cemented. /—
SANDSTONE: yellowish brown (10YR 5/4); moderately
weathered, poorly graded, fine to medium, angular to
- - subangular, massive, weakly cemented. Fractured 5-7/8-in open
between shale and sandstone at approximately 20 ft bgs. borehole
(18-75 ft bgs)
SS
0 60/ i - 213
0, - .
100 SHALE: dark bluish gray (5B 4/1); moderately weathered,
Continued Next Page
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PROJECT NAME
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DS-45

Santa Susana Field Laboratory

DATE DRILLED 1/21/16 - 1/28/16

Continued from Previous Page
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— > a -
2 185|135 & |4 Ko g ) LITHOLOGIC DESCRIPTION Ea. WELL DIAGRAM
o |zo|ocd = |H %22 == Sa
T o & = 5 b o= |o o
laminated, approximately 45° dip, weakly cemented.
- - 5-7/8-in open
borehole
(18-75 ft bgs)
| _ Weathered fracture at 22.8 ft bgs.
SH
25— Weathered fractures at 25 feet bgs.
1 26.0
0 58.8 SANDSTONE: dark grayish brown (10YR 3/2); moderately
98% weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
i B Color change at 28 ft bgs to dark bluish gray (5PB 4/1).
SS
T R e O 31.0
0 546 SANDSTONE: dark bluish gray (5PB 4/1); slightly
91% weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
- - |SS
Continued Next Page
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111 Academy, Suite 150
Irvine, CA 92617
(949) 752-5452

(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER _ 94489.1204.009.809.09092. GWFIM BORING/WELL NUMBER
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16
Continued from Previous Page
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§ |2£|4g uw |8 a9 |To E
e 9 518656 & E e Q5 2o LITHOLOGIC DESCRIPTION 'E Lnu. WELL DIAGRAM
o |#0|38 = |H %22 |g- on
a o|lwH < |4 aL£l> (o o
74 1) =
[~ . . 33.0
SANDSTONE: dark bluish gray (5PB 4/1); slightly
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
» - 5-7/8-in open
borehole
(18-75 ft bgs)
0 62.4 T
1049
0 57.6 I
96%
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-45
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16
Continued from Previous Page
> o
3 n | . — . O —
ggEgﬁw}ingIo 2E
£ 195|586 & H ol s ao LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
o 28|88 = |4 &elS &7 ge
o & by aE O O
= 45.0 r
4 SANDSTONE: dark bluish gray (5PB 4/1); slightly >-7/8-n open
weathered, poorly graded, fine to medium, angular to (18-75 ft bgs)
subangular, massive, weakly cemented.
0 63.6 1
1069
SS
0 63.6 1
106
I N i I 54.0
SANDSTONE: dark bluish gray (5PB 4/1); slightly
weathered, poorly graded, fine to coarse, mostly medium
to coarse; subangular to subrounded, massive, weakly
cemented.
SS
Continued Next Page
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CDM 111 Academy, Suite 150
m Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFiM BORING/WELL NUMBER DS-45
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16
Continued from Previous Page
> o
= w |~ B : 8] [
82248 uw |2 =28 |Eg 2
£ 105185 7 |Y Fol2 (L0 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a - [3 H omnlw § har Z W
a nO|OE = |X¥ W= on
o olw=Hy < | oLl |o O
4 %) =
SANDSTONE: dark bluish gray (5PB 4/1}; slightly
- - weathered, poorly graded, fine to medium, angular to
0 ‘?8663 subangular, massive, weakly cemented.
Fractured at 56.5 ft bgs.
B - 5-7/8-in open
borehole
(18-75 ft bgs)
0 57.6 1
96%
= - |SS
Laminated at 62.1 ft bgs, 1/16 to 1/8 layers dipping
approximately 45°.
L Massive at 62.8 ft bgs.
Shale inclusions from 63.7 to 63.9 ft bgs.
0 61.2 T
1029
Continued Next Page
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CDM 111 Academy, Suite 150
— Irvine, CA 92617
(949) 752-5452
I (949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

.GPJ LAEWNNQ1.GDT 9/6/16

NEWGINT SSFL_VER09062016

PROJECT NUMBER

PROJECT NAME

94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-45

Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16

Continued from Previous Page

_ > a -
e (22189 u|Y =49 |3 2E
2 |05|85 & |H Fol2 &5 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
| 3] H om|lw § hurt ZuW
o 1 mQ|og = |X w5 on
o o|gd= < W ag 0] o
Fractured between sandstone and shale, about 68.3 ft
bgs.
= - 5-7/8-in open
68.3 borehole
SHALE: dark bluish gray (5B 4/1); slightly weathered, (18-75 ft bgs)
SH massive, approximately 45° dip, weakly cemented. 65.8
B _lIss SANDSTONE: dark bluish gray (5PB 4/1); slightly '
weathered, poorly graded, fine to medium, angular to 69.1
SH \subangular, massive, weakly cemented.
SHALE: dark bluish gray (5B 4/1); as previous (68.3 to 69.5
\68.8 t bgs). /]
SANDSTONE: dark bluish gray (5PB 4/1); as previous
—70— (68.8 to 69.1 ft bgs).
SS
0 22.8 T N 2-inch shale stringer at 71.3 ft bgs dipping approximately
95% 30°.
n - 721
SHALE: dark bluish gray (5B 4/1); slightly weathered,
massive, approximately 45° dip, weakly cemented. Stop
SH drilling after 2-foot run, plugged with clay.
B R e 73.0
o/ No recovery around 73 ft bgs.
0%
OF -
0 9.6/ [ No recovery around 75 ft bgs. Borehole took
16% approximately 200 gallons of water from 75 to 90 ft bgs.
NR
L - 94-mm core
hole
(75-95 ft bgs)
O
- - Bentonite
pellets
(75-95 ft bgs)
Continued Next Page
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111 Academy, Suite 150

frvine, CA 92617
(949) 752-5452

(949) 752-3790 (FAX)

BORING/WELL CONSTRUCTION LOG

PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-45
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16
Continued from Previous Page
- > [a [
nirl = s 9
£ |55 ug w2 58 |To =
o 9' 5185 T = LQ P L5 LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
Qmoo.EExmm_-g—' Fo¥al
T o|lu¥s < (4 agP |o o
(74 ) =
O_ _ SHALE: dark bluish gray (5B 4/1); slightly weathered,
massive, approximately 45° dip, weakly cemented.
SH Stop drilling after 2-foot run, plugged with clay (79.2 ft
bgs).
e R 80.0 .
o/ 80 No Recovery at 80 ft bgs. Small amount of fine sand gg]énm core
0% coming up with drilling fluid. (75-95 ft bgs)
- - 2 Bentonite
pellets
(75-95 ft bgs)
O
o/ 85— INR No Recovery at 85 ft bgs. Small amount of fine sand
0% coming up with drilling fluid.
O
90 ] 90.0
Continued Next Page
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CDM 111 Academy, Suite 150
- irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-45
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 1/21/16 - 1/28/16
Continued from Previous Page
_ > a -
0wl 4 = s 1O
§ 128|499 u|H =42 |Zo QE
g 95185 a = EOl G 3o LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
a mQO | OE = | X W m : & — on
T olws < | a£L>2 |0 O
74 ) =
0 7.2/ No recovery, 90 to 94.4 ft bgs.
12%
- - %-94-mm core
hole
(75-95 ft bgs)
- - % Bentonite
O NR pellets
(75-95 ft bgs)
- 94.4
SANDSTONE: dark bluish gray (5PB 4/1); fresh, poorly
SS graded, fine to medium, angular to subangular, massive,
weakly cemented. 95.0
95 )

Total depth of borehole is 95 ft bgs. Back filled to 75 ft with
bentonite pellets. Used 350 gallons of water during
drilling; evacuated all water used.
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111 Academy, Suite 150
irvine, CA 92617

‘ B (949) 752-5452
I (949) 752-3790 (FAX)

PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM

PROJECT NAME Santa Susana Field Laboratory

LOCATION Area IV

DRILLING METHOD _ Hollow Stem Auger/Air Rotary/HQ Coring

SAMPLING METHOD Grab/Coring

GROUND ELEVATION (FT MSL) 1795.51

TOP OF CASING (FT MSL)__1797.79

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DS-46
DATE DRILLED 2/15/16 and 2/24/16
CASING TYPE/DIAMETER 1/4-inch Mild Steel\6-inch ID

SCREEN TYPE/SLOT Open Borehole
GRAVEL PACK TYPE Not Applicabie
GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout

DEPTH TO WATER (FT BGS) 38.90

LOGGED BY Frank Morris GROUND WATER ELEVATION (FT MSL) __1758.89
REMARKS
> a
€ wle4 B RS =
§ |2E|4g wl|H 39|98 |To =
& 105185 & |W FO|z Ls LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a _ o) [4] H om|{wn é s Z W
[a] m [SI%= = X owL| = oo
o olw= <« |W ngl2 (O o r—
4 %) =
0 60 SILTY SAND: dark reddish brown (2.5YR 3/3); fine, trace
organics, moist.
SM

- - 14-in diameter
borehole,
grouted
(0-5 ft bgs)

R 3.0

SANDSTONE: brown (10YR 4/2); highly weathered,
pulverized into 1/4-inch fragments by augers.
5 —

- - - 9-7/8-in
borehole
(5-37 ft bgs)

SS
6-in ID x Y4-in
wall mild steel
surface casing

o - § (0-37 ft bgs)

- - - Portland
cement/
bentonite grout
(5-37 ft bgs)

10 sl IS 10.0 éx

Continued Next Page
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CDM 111 Academy, Suite 150
= Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-46
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/15/16 and 2/24/16
Continued from Previous Page
_ > a =
£ oo = Y ;18 3)
s |BE/Ug w2 zad |To 4=
£ 195185 = E FalY (20 LITHOLOGIC DESCRIPTION Eao WELL DIAGRAM
am|ln (£3 2
Q [mQ|ofg = |9 W, |3 [oYal
o O & 3:) W e O O
SANDSTONE: brown (10YR 4/2); highly weathered,
pulverized into 1/4-inch fragments by air rotary bit. g
- - é 6-in ID x Y-in
wall mild steel
surface casing
g (0-37 ft bgs)
- - § gi—Porﬂand
cement/
bentonite grout
(5-37 ft bgs)
—15— g € 0-7/8-in
borehole
g § (5-37 ft bgs)
oo g §
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-46
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/15/16 and 2/24/16
Continued from Previous Page
> a
é;;gngIj"?Io E
£ |05 s F |d Eo i Ts) LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
| O’'c H omlw é b Z W
O [mQlOog = 11X w4 on
0 ojwuY < | g~ |o O
o ) =

- - é 6-in ID X ¥4-in
wall mild steel
surface casing
(0-37 ft bgs)

- - § % Portland
cement/
bentonite grout
(5-37 ft bgs)

s g §

o - g %’* 9-7/8-in
borehole

g § (5-37 ft bgs)

- Color change at 27 ft bgs to bluish gray (5PB 5/1). g g

____________________________ ws (4 &
Continued Next Page
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NEWGINT SSFL_VER09062016.

CDM 111 Academy, Suite 150
Irvine, CA 92617

—
‘ (949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-46
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/15/16 and 2/24/16
Continued from Previous Page
> a
E wir | = - o =
§lz5|ug u |8 =49 |Zo =
£ 1951566 T H Eal G & e} LITHOLOGIC DESCRIPTION E a WELL DIAGRAM
o @0 |og = |14 w®2 x- on
o ojw= < [ Agl> |o o
x %) =
- - SANDSTONE: bluish gray (5PB 5/1); highly weathered,
pulverized into 1/4-inch fragments by air rotary bit. g g
- - g @ 6-in ID x Y-in
wall mild steel
surface casing
§ g (0-37 ft bgs)
—35— & Portland
cement/
bentonite grout
(5-37 ft bgs)
= - - 9-7/8-in
borehole
(5-37 ft bgs)
N R B i 37.0 é)(
0 324 SANDSTONE: dark greenish gray (5G 4/1); poorly
54% graded, fine to medium, massive, RQD = 100%, excellent.
Color change at 38.6 ft bgs to pale yellowish brown (10YR
6/2) at 38.6 ft bgs, weathered, friable. A 4 First water
B - (38.9 ft bgs)
Intersecting fractures with bedding plane at 39.2 ft bgs,
45° dip, water bearing, iron staining, brownish yellow
(10YR 6/6).
T P s M 40.0 g
40 SANDSTONE: greenish gray (5G 6/1); poorly graded, fine go7r/68h:)r;eopen
to medium, massive, RQD = 98%, excellent. Fracture at (37-52 ft bgs)
40 ft bgs with overlying core sample.
0 63.6 I
1069
Continued Next Page
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PROJECT NUMBER

Irvine, CA 92617
(949) 752-5452
(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

111 Academy, Suite 150

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DS-46

PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 2/15/16 and 2/24/16
Continued from Previous Page
nle - = ;1O
§E 122 |ug w |8 £a]8 |To QE
& 10588 & |H FOIS |6 LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
| o H om|w é | Z W
a mO | Ot = [ W5 on
o O | W™ < W Nn&E U] O
(4 %) =
B - 5-7/8-in open
borehole
(37-52 ft bgs)
0 63.6 1
1339
T - Last foot drilled by air rotary bit.
52.0

Total depth of borehole is 52 ft bgs.
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NEWGINT SSFL_VERDS062016.

CDM 111 Academy, Suite 150
- Irvine, CA 92617
(949) 752-5452
I (949) 752-3790 (FAX)

PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM

PROJECT NAME Santa Susana Field Laboratory

LOCATION Area |V

DRILLING METHOD Hollow Stem Auger/Air Rotary/HQ Coring

SAMPLING METHOD Grab/Coring

GROUND ELEVATION (FT MSL) 1865.81

TOP OF CASING (FT MSL)__1867.94

BORING/WELL CONSTRUCTION LOG

BORING/WELL NUMBER DS-47

DATE DRILLED 3/15/16 - 3/17/16

CASING TYPE/DIAMETER 1/4-inch Mild Steel\6-inch 1D
SCREEN TYPE/SLOT Open Borehole

GRAVEL PACK TYPE Not Applicable

GROUT TYPE/QUANTITY Portland Cement with Bentonite Grout
DEPTH TO WATER (FT BGS) NA

LOGGED BY Frank Morris/Mike Hoffman (20-90' from DS-45) GROUND WATER ELEVATION (FT MSL) __0.00
REMARKS
b fa)

= w4 = O [

gg;g%g'f::jg:to 2F

£ 1951585 &= - e 8 P & S LITHOLOGIC DESCRIPTION E o WELL DIAGRAM

a (@] £ -

2 28|28 2 |8 Y4<|5 |5 88 | =

74 (%] =
0 120 FILL; sandstone boulder (1' size) @ 0.5 ft bgs.
rT SILTY SAND (alluvium): dark brown (10YR 3/3).
- - |SM
o - 14-in diameter
borehole,
grouted
(0-10 ft bgs)
B 4.0
SANDSTONE: yellowish brown (10YR 5/6); weathered,
loose, slightly moist.

0 —5— - 6-in ID X Ya-in
wall mild steel
surface casing
(0-19.4 ft bgs)

= - |8S
SANDSTONE: as previous but becoming harder at 7.5 ft
bgs, broken pieces (1-in +).
10 10.0
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111 Academy, Suite 150

Irvine, CA 92617
(949) 752-5452

BORING/WELL CONSTRUCTION LOG

(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-47
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16
Continued from Previous Page
_ > [a) [
nl|lr | = s | O
8 2E|4g u |8 =4l |To QE
S 9 5185 & E E9l G o Xe] LITHOLOGIC DESCRIPTION Fz- E-J WELL DIAGRAM
o |Bo|og = |H 2|2 |&- ro¥al
o olw= < | A&>2 |o O
74 %] =
0 120 SANDSTONE: yellowish brown (10YR 5/6); slightly
weathered, pulverized (heavy chatter), dry. §
= - - 9-7/8-in
borehole
(10-19.4 ft bgs)
- - § 6-in ID x Y%-in
wall mild steel
surface casing
(0-19.4 ft bgs)
(515— |ss § §
- - g gi— Portland
cement/
bentonite grout
(10-19.4 ft bgs)
___________________________ 20.0 el
0 840 20 * Predominantly pulverized SANDSTONE from 20-90 ft g;fhg}e"pe”
bgs - core from DS-45 used for detail from ~20-90 ft bgs. (19.4-145 ft
SANDSTONE: yellowish brown (10YR 5/4); moderately bgs')
G SS weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented. Fractured
L — between shale and sandstone at approximately 20 ft bgs.
21.3
SHALE: dark bluish gray (5B 4/1); moderately weathered,
Continued Next Page
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CDM

Smith

PROJECT NUMBER
PROJECT NAME

111 Academy, Suite 150
Irvine, CA 92617

(949) 752-5452

(949) 752-3790 (FAX)

94489.1204.009.909.09092. GWFIM

BORING/WELL NUMBER DS-47

BORING/WELL CONSTRUCTION LOG

Santa Susana Field Laboratory

DATE DRILLED 3/15/16 - 3/17/16

Continued from Previous Page

SANDSTONE: dark bluish gray (5PB 4/1); slightly
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.

_ > [a) -
S 32|89 u |8 =39 |5e oF
e |o % 8 < F |d Fo T LITHOLOGIC DESCRIPTION Ea WELL DIAGRAM
a ] o H aog|lw é ] Z W
[a) mQO | OL = X oW |5 oo
o (@] % ~ 35 W oL O (&)
laminated, approximately 45° dip, weakly cemented.
L Weathered fracture at 22.8 ft bgs.
SH
25— Weathered fractures at 25 ft bgs. ggﬁ;g};pen
(19.4-145 ft
bgs)
R 26.0
SANDSTONE: dark grayish brown (10YR 3/2); moderately
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
i - Color change at 28 ft bgs to dark bluish gray (5PB 4/1).
31.0

Continued Next Page
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CDM 111 Academy, Suite 150
— Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-47
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16
Continued from Previous Page
> a
= 0wl = . O [
§|ze|ug u|H 452 |Zo QE
& 951565 T = Eal s Lo LITHOLOGIC DESCRIPTION E 8 WELL DIAGRAM
o |@g|cf = |x &2/2 |2~ 8a
o o 5 oE O O
- . . 33.0
SANDSTONE: dark bluish gray (5PB 4/1); slightly
weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
—35— 5-7/8-in open
borehole
(19.4-145 ft
bgs)
Continued Next Page
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CDM 111 Academy, Suite 150
— Irvine, CA 92617 .
(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-47
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3117116
Continued from Previous Page
— > a -
wlxrd B ;1L
& 25|98 u |2 zald |Io QE
& 105|585 & | Fol= Lo LITHOLOGIC DESCRIPTION o WELL DIAGRAM
a ] Q H omlwn § ! Z W
a mO|OEg = XL —= [e)a]
o oluH < |0 a£l>2 |o O
o %) ~
- 45.0 e
45 SANDSTONE: dark bluish gray (5PB 4/1); slightly STl n open
weathered, poorly graded, fine to medium, angular to (19.4-145 ft
subangular, massive, weakly cemented. bgs')
SS
(5—50—
R R e 54.0
SANDSTONE: dark bluish gray (5PB 4/1); slightly
weathered, poorly graded, fine to coarse, mostly medium
to coarse; subangular to subrounded, massive, weakly
cemented.
SS
55.7
Continued Next Page
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-47
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16
Continued from Previous Page
— > a -
0wl = RS
£ 22|43 uw |2 zal% |To 2
& |05 £ 2 l|lY o el X! LITHOLOGIC DESCRIPTION Eon WELL DIAGRAM
r Qs H ooy |32 Zu
O |m 8 8 & <E( q o wWils on
o o & oE [G] O
SANDSTONE: dark bluish gray (SPB 4/1); slightly
- - weathered, poorly graded, fine to medium, angular to
subangular, massive, weakly cemented.
Fractured at 56.5 ft bgs.
L - 5-7/8-in open
borehole
(19.4-145 ft
bgs)
- - |SS
Laminated at 62.1 ft bgs, 1/16 to 1/8 layers dipping
approximately 45°.
B _ Massive at 62.8 ft bgs.
Shale inclusions from 63.7 to 63.9 ft bgs.
Continued Next Page
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CDM 111 Academy, Suite 150
- Irvine, CA 92617

(949) 752-5452 BORING/WELL CONSTRUCTION LOG
(949) 752-3790 (FAX)
PROJECT NUMBER _ 94489.1204.009.909.09092.GWFIM BORING/WELL NUMBER DS-47
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15M16 - 3/17/16
Continued from Previous Page
> o)
€ wl el 2 ;|9 =
£ lz|9g w8 a9 |To QE
g |05138s & |H KO Q 1oy LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
a | # Q H aog|wn é | Zw
[a] mO | 0L = X oL — on
T ol < | aLEl> o O
(4 %) ~
Fractured between sandstone and shale, about 68.3 ft
bgs.
68.3
SHALE: dark bluish gray (5B 4/1); slightly weathered,
SH massive, approximately 45° dip, weakly cemented. 6658
B _|ss SANDSTONE: dark bluish gray (5PB 4/1); slightly
R weathered, poorly graded, fine to medium, angular to 69.1
SH \subangular, massive, weakly cemented.
SHALE: dark bluish gray (5B 4/1); as previous (68.3 to 69.5
\68.8 ft bgs). /|
SANDSTONE: dark bluish gray (5PB 4/1); as previous .
—70— (68.8 to 69.1 ft bgs). 5-7/8-in open
borehole
(19.4-145 ft
bgs)
SS
i B 2-inch shale stringer at 71.3 ft bgs dipping approximately
30°.
N - 721
SHALE: dark bluish gray (5B 4/1); slightly weathered,
massive, approximately 45° dip, weakly cemented. Stop
SH drilling after 2-foot run, plugged with clay.
G_ ___________________________ 73.0
No recovery around 73 ft bgs.
No recovery around 75 ft bgs. Borehole took
approximately 200 gallons of water from 75 to 90 ft bgs.
NR
___________________________ 78.5
Continued Next Page
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
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BORING/WELL NUMBER DS-47

Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16

Continued from Previous Page

— > =) -
g 3'9 57:’? w |5 59 CEJ(D q=
& |585(|385 & W o 8 %] LITHOLOGIC DESCRIPTION o WELL DIAGRAM
o |@aQ|og = |¢ w®|3 & on
T oS = |W ag o o
SH SHALE: dark bluish gray (5B 4/1); slightly weathered,
massive, approximately 45° dip, weakly cemented.
Stop drilling after 2-foot run, plugged with clay (79.2 ft
bgs). 80.0
80 | "No Recovery at 80 ft bgs. Small amount of fine sand |
coming up with drilling fluid.
o - 5-7/8-in open
borehole
(19.4-145 ft
bgs)
—85— INR No Recovery at 85 ft bgs. Small amount of fine sand
coming up with drilling fluid.
90 ] 90.0
Continued Next Page
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(949) 752-5452 BORING/WELL CONSTRUCTION LOG
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PROJECT NUMBER _ 94489.1204.009.909.09092. GWFIM BORING/WELL NUMBER DS-47
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16
Continued from Previous Page
—_ > o
04 = O =
55*2%8”5:3@10 2E
K 85185 & = Y 8 a5 LITHOLOGIC DESCRIPTION E & WELL DIAGRAM
o mO | O0g = X oW m ] é - on
0 oO|lWw<= < | [&E2 |6 5]
[i4 ) =
0 4.8/ SANDSTONE: medium gray (N5); fine to medium, minor
20% shale laminae (90-90.2 ft bgs), slightly broken/fractured,
rough; RQD for 90 to95 ft bgs = less than 50%.
SS
0 48/ 1
1339 .
Coarse interval from 92.5-92.6 ft bgs. 926
SH TSHALE: dark gray (N3); thinly bedded (0.3 ). | 92.9
B - SANDSTONE: medium gray (N5); fine to medium, 5-7/8-in open
weak/broken at very thin shale partings, shale inclusions. borehole
(19.4-145 ft
bgs)
- - [SS
0 2.4 95— | e 95.1
10% SILTSTONE/SHALE(?); 1-2 ft missing
B ~INR
|} 97.0
0 64.8 : SANDSTONE: medium gray (N5); poorly graded, medium
1089 B grained, broken, RQD for 97 to 102 ft = 50-60%.
SS
—100—
100.6
SHALE: dark gray (N3); highly broken and fractured.
SH
Continued Next Page
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BORING/WELL CONSTRUCTION LOG
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BORING/WELL NUMBER DS-47

PROJECT NUMBER 94489.1204.009.909.09092. GWFIM
PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16
Continued from Previous Page
> a)
= nw|lxe B2 S ES) 5
535‘;1%55:3810 2E
& 9 51865 0 E E 0] by Re! LITHOLOGIC DESCRIPTION E ﬁ] WELL DIAGRAM
o |@a|dg = |H 499 |- loYa)
0 o|luy < [ a£>2 |o o
x (5] -~
R = 102.0
0 14.4 1-2 ft missing around 102 ft bgs.
40%
_INR
____________________________ 103.8
B SANDSTONE: medium gray (N5); medium to coarse,
strong, consolidated.
SS
PP T Nrriss: I 105.0 .
0 44.4 105 SHALE WITH INTERBEDDED SANDSTONE: dark gray S T/e-in open
74% (N3); contact with sandstone, thinly bedded (0.3 ft), dip (19.4-145 ft
varies 70° to 30°s. bgs)
- Water
(106 ft bgs)
sSS SANDSTONE: coarse layer at 107.2 ft bgs, 0.3 ft thick. 1075
N "~ TSHALE WITH INTERBEDDED SANDSTONE: dark gray |
(N3); contact with sandstone, thinly bedded (0.3 ft), dip
_ varies 70° to 30°s.
SH
] 108.8
_ Shale, highly fractured and broken at 108.7 ft bgs; then
~1.3 ft missing (lost circulation while core drilling, approx.
105-110 ft bgs).
NR
0 60/ M- = ] 110.1
1009 SH SHALE: dark gray (N3); fine siltstone laminae <= 1 mm,
some soft sediment deformation. 1104
SANDSTONE: light to medium gray (N6); fine, iron stained
fracture along bedding piane at shale contact.
- [SS
___________________________ 111.6
SHALE: dark gray (N3); 30° dip to bedding, broken at silty
B partings, thin to laminated bedding.
SH
Continued Next Page
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& 183135 7 |H Eo/9 |5 8 LITHOLOGIC DESCRIPTION Eo WELL DIAGRAM
o |mQ|dg = |X¥ w?® 5 & on
o o Iz g H ag o o
B 113.2
SANDSTONE: light olive gray (5Y 5/2); poorly graded, fine
to medium, consolidated, strong, unfractured.
4 . i
0 60/ 15— RQD for 115 to 120 ft bgs = 98%, excellent. 5-7/8-in open
1009 (19.4-145 ft
bgs)
Slight color change at 116.1 ft bgs to medium gray (N5).
- Lost circulation, approx. 117 ft bgs (added 100+ gallons
water).
Mechanical break at 119.7 ft bgs.
0 60/ 120— RQD for 120 to 125 ft bgs = 99%.
1009

Mechanical break at 120.4 ft bgs.

Continued Next Page
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— > a -
E | zE F“Tq";a B 49 %o E
£ 19 % 8 &5 7 = 9 8 2o LITHOLOGIC DESCRIPTION = & WELL DIAGRAM
a mO | oL = X oW m ] é — on
a o= g 1Yy o 2 o o
e N 6 125.0
0 60/ e SANDSTONE: light olive gray (5Y 5/2); fine to medium,
1009 consolidated, strong, unfractured. RQD for 125 to 130 ft
bgs = 100%
_ Fracture at 126.8 ft bgs along bedding plane, 30° dip,
aperture extremely narrow, tight, no staining.
- 5-7/8-in open
borehole
(19.4-145 ft
bgs)
0 60/ 30—
1009
SS
- Color change at 134 ft bgs to light olive gray (5Y 5/2).
Possible water bearing zone at 134 ft bgs.
0 60/ 135~ Vertical (~90°) fracture, approximately 134.2-135.7 ft bgs,
1009 open with loose, medium grained sand in fracture, slight
yellowish brown staining.
Continued Next Page
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PROJECT NAME Santa Susana Field Laboratory DATE DRILLED 3/15/16 - 3/17/16
Continued from Previous Page
— > [a) —
wix-| 2 ;o
gg;ggﬂzrﬁgIo QE
& [05 |56 & = ol s Lo LITHOLOGIC DESCRIPTION s & WELL DIAGRAM
o |@Q|0g = |X¥ w? = § - on
on ojlw= < |l AaElRP O O
@ %] =
Broken at 136.1 ft bgs.
L Broken at 136.8 ft bgs.
Broken at 138.4 ft bgs, highly stained fracture 80° from
horizontal, loose sand present to 140 ft bgs (red/yellow).
Very weak sandstone at 139.6 ft bgs, highly friable.
4140 __B_r_oheﬂ a_t l_clgfjt__bgs;_ _________________ 140.0 5-7/8-i
0 276 ' SANDSTONE: loose sand in upper portion of core run borehale
46% (140 to 145 ft bgs) and 1.5 ft sandstone; 2.7 ft missing (19.4-145 ft
from washout, wet to saturated? bgé)
SS
143.3
Hammer not working at 143.3 ft bgs and during end of run
while reaming 5-7/8-in borehole.
NR
145 I 145.0
i Total depth of borehole is 145 ft bgs.
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DEPTH INTERVAL
{feet)

0-5
5- 6
6 - 18
18 - 25

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-74

LITHOLOGIC LOG OF WELL ES-31

DESCRIPTION OF MATERIAL
CLAYEY SANDY SILT  Dark brown, slightly moist.
{ALLUVIUM)
SANDY SILTY CLAY Light brown, fast penetration.
{ALLUVIUM)
SILTY SANDSTONE Light brown, slow penetration.
(CHATSWORTH
FORMATION)
SANDY SHALE Light grey, fissile, slow penetration.
(CHATSWORTH
FORMATION)

TOTAL DEPTH OF BOREHOLE: 25 feet

8640M-89C GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
TOP OF CEMENT
IN FEET

+20

+1.3

TOP OF 10Y, -inch STEEL CASING

7

PVC SLIP CAP

o

58

o7

TOP OF PVC CASING
‘ TOP OF CONCRETE PAD
%;222 (ELEVATION 785, 7! FT. MSL)

CONCRETE SEAL

11.e

223

STATIC WATER LEVEL 12/3/9}

6-inch SCHEDULE 40 PVC CASING

TOP OF SAND PACK

12-inch BOREHOLE

TOP OF PERFORATIONS

FACTORY=-CUT SLOTS O.030-inch,
8 ROWS

CENTRALIZERS

PVC SLIP CAP

TOTAL DEPTH

FIGURE D-3I

SCHEMATIC DIAGRAM OF WELL ES-3l




OS WELL LOGS
0S-03
0S-04
0S-05



GROUNDWATER RESOURCES CQNSULTANTS, INC.

TABLE A-181
LITHOLOGIC LOG OF WELL 0S-3

{Log obtained from State of Califomia
Department of Water Resources)

DEPTH INTERVAL

(feet) __ MIPTION OF MATERIAL
0-7 ' ’ Sand, gravel & boulders.
7 - 83 Shale
53 - 250 Sandstone

TOTAL DEPTH OF BOREHOLE: 250 feet

8640M-89C GWRC

I




GROUNDWATER RESOURCES CONSULTANTS, INC.
TABLE A-182

LITHOLOGIC LOG OF WELL 0S4

{Log obtained from State of California
Department of Water Resources)

DEPTH INTERVAL

(feet) | DESCRIPTION OF MATERIAL
0-6 " Fill
6-15 Sandy clay
15 -50 Grey sandstone
50 - 60 Coarse gravel
60 - 100 A Quartzite

TOTAL DEPTH OF BOREHOLE: 100 feet

8640M-B9C GWRC







PZ WELL LOGS

PZ-005, 041, 051,
052, 055, 056, 097,
098, 099, 100, 101,
102, 103, 104, 105,
100, 107, 108, 109,
110, 111, 112, 113,
114, 115, 120, 121,
122, 124






TABLE A-2a

Page 2 of 7
CONSTRUCTION DETAILS OF PIEZOMETER MONITORING SYSTEMS
SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
LOCATION PIEZOMETER DESIGN DETAILS
PIEZOMETER ID | Area SWMU Northing | Easting | MP Elcvation | Date Drilled g:;t.:tl. Si;::’i:‘: Inst’:':fal ﬁi‘g‘;‘v‘ﬁe n?tz o (I:n":‘:w'e:f
[feet] [feet] [feet] [m/d/y] [feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs]
PZ-008D 1 LETF/CTLAI 267305.5 | 1794332.0 1836.12 11/8/2000 N/A 39.75-40.25 39-41 33-39 N/A N/A
PZ-008E I LETF/CTL-1 267305.5 1794332.0 1836.12 11/8/2000 N/A 46.75-47.25 46-48 41-46 N/A N/A
PZ-008F I LETF / CTL-I 267305.5 1794332.0 1836.12 11/8/2000 N/A 62.75-63.25 61-64 48-61 N/A N/A
PZ-008G I LETF / CTL-I 267305.5 1794332.0 1836.12 11/8/2000 72.0 70* 69-71 64-69 N/A N/A
PZ-009A o RD-9 Area 268649.2 1789768.5 1761.44 11/14/2000 N/A 5.75-6.25 5-7 2-5 N/A 0-2
PZ-009B I RD-9 Area 268649.2 | 1789768.5 1761.44 11/14/2000 N/A 10.75-11.25 10-12 7-10 N/A N/A
PZ-009C I RD-9 Area 268649.2 1789768.5 1761.44 11/14/2000 N/A 18.25-18.75 17.5-19.5 12-17.5 N/A N/A
PZ-009D I RD-9 Area 268649.2 1789768.5 1761.44 11/14/2000 N/A 22.75-23.25 22-24 19.5-22 N/A N/A
PZ-009E I RD-9 Area 268649.2 1789768.5 1761.44 11/14/2000 N/A 30.25-30.75 29.5-31.5 24-29.5 N/A N/A
PZ-009F I RD-9 Area 268649.2 1789768.5 1761.44 11/14/2000 36.0 34.75-35.25 34-36 31.5-34 N/A N/A
PZ-010A I RD-9 Area 268595.8 1789646.3 1767.80 11/14/2000 N/A 7.75-8.25 7-9 5-7 2-5 0-2
PZ-010B I RD-9 Area 268595.8 1789646.3 1767.80. 11/14/2000 N/A 13.75-14.25 13-15 9-13 N/A N/A
PZ-010C o RD-9 Area 268595.8 1789646.3 1767.80 11/14/2000 N/A 19.75-20.25 19-21 15-19 N/A N/A
PZ-010D I RD-9 Area 268595.8 1789646.3 1767.80 11/14/2000 N/A 25.75-26.25 22-27 21-25 N/A N/A
PZ-010E I RD-9 Area 268595.8 1789646.3 1767.80 11/14/2000 N/A 29.75-30.25 29-31 27-29 N/A N/A
PZ-010F I RD-9 Area 268595.8 1789646.3 1767.80 11/14/2000 N/A 38.25-38.75 36.5-39.5 31-36.5 N/A N/A
PZ-010G I RD-9 Area 268595.8 1789646.3 1767.80 11/14/2000 45.0 43° 42-44.5 39.5-42 N/A N/A
PZ-011A I IEL 268086.1 | 1796133.0 1914.48 11/14/2000 © N/A 15.75-16.25 15-17 12-15 2-12 0-2
PZ-011B 1 IEL 268086.1 1796133.0 1914.48 11/14/2000 N/A 24.75-25.25 24-26 17-24 N/A N/A
PZ-011C 1 IEL 268086.1 1796133.0 1914.48 11/14/2000 N/A 30.75-31.25 30-32 26-30 N/A N/A
PZ-011D 1 IEL 268086.1 1796133.0 1914.48 11/14/2000 N/A 40.7541.25 3942 32-39 N/A N/A
PZ-011E I IEL 268086.1 | 1796133.0 1914.48 11/14/2000 N/A 46.25-46.75 | 44.547.5 42445 N/A N/A
PZ-011F 1 IEL 268086.1 | 1796133.0 1914.48 11/14/2000 N/A 51.25-51.75 | 50.5-52.5 47.5-50.5 N/A N/A
PZ-011G I IEL 268086.1 | 1796133.0 1914.48 11/14/2000 58.0 56* 55-58 52.5-55 N/A N/A
PZ-012A 1 LETFS 266871.1 | 1794033.3 1827.69 11/16/2000 N/A 4.75-5.25 4-6 24 N/A 0-2
PZ-012B I LETF S 266871.1 1794033.3 1827.69 11/16/2000 N/A 10.75-11.25 10-12 6-10 N/A N/A
PZ-012C 1 LETF S 266871.1 1794033.3 1827.69 11/16/2000 N/A 16.75-17.25 16-18 12-16 N/A N/A
PZ-012D 1 LETF S 266871.1 1794033.3 1827.69 11/16/2000 N/A 21.25-21.75 20.5-22.5 18-20.5 N/A N/A
PZ-012E 1 LETF S 266871.1 1794033.3 1827.69 11/16/2000 N/A 26.75-27.25 25-28 22.5-25 N/A N/A
PZ-012F I LETF S 266871.1 1794033.3 1827.69 11/16/2000 37.0 34.75-35.25 34-37 28-34 N/A N/A
PZ-013A m Coml_)_f"A 266008.7 1786153.4 1739.89 11/17/2000 N/A 5.75-6.25 5-7 2-5 N/A 02
PZ-013B m Comp A 266008.7 1786153.4 1739.89 11/17/2000 N/A 14.75-15.25 13-16 7-13 N/A N/A

N

PN



TABLE A-2a

Page 3 of 7
CONSTRUCTION DETAILS OF PIEZOMETER MONITORING SYSTEMS
SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
LOCATION PIEZOMETER DESIGN DETAILS
PIEZOMETERID | Area SWMU Northing Easting MP Elevation | Date Drilled g :;:llll SI(:;::? Inst::\‘llal ];I::::;e Ixcx;t?rvu:l (I:no:le‘::::
[feet] [feet] [feet] [m/d/y] [feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs] [feet bgs]
PZ-013C m Comp A 266008.7 | 1786153.4 1739.89 11/17/2000 N/A 20.75-21.25 20-22 16-20 N/A N/A
PZ-013D Im Comp A 266008.7 | 1786153.4 1739.89 11/17/2000 N/A 28.75-29.25 27-30 22-27 N/A N/A
PZ-013E m Comp A 266008.7 | 1786153.4 1739.89 11/17/2000 N/A 39.75-40.25 39-41 30-39 N/A N/A
PZ-013F m Comp A 266008.7 | 1786153.4 1739.89 11/17/2000 56.4 53.75-54.25 53-56.4 41-53 N/A N/A
PZ-014A m Comp A 265865.4 | 1786275.4 1728.12 11/18/2000 N/A 5.75-6.25 5-7 2-5 N/A 0-2
PZ-014B m Comp A 265865.4 | 1786275.4 1728.12 11/18/2000 N/A 13.25-14.75 13.5-15.5 7-13.5 N/A N/A
PZ-014C m Comp A 265865.4 | 1786275.4 1728.12 11/18/2000 N/A 19.75-20.25 19-21 15.5-19 N/A N/A
PZ-014D m Comp A 265865.4 | 1786275.4 1728.12 11/18/2000 N/A 29.2529.75 | 28.5-30.5 21-28.5 N/A N/A
PZ-014E Im Comp A 265865.4 | 17862754 1728.12 11/18/2000 42.0 38.75-39.25 37.841 30.5-37.8 N/A N/A
PZ-015A m STL-IV 265687.4 | 1785844.7 1740.56 11/19/2000 N/A 5.75-6.25 5-7 2-5 N/A 0-2
PZ-015B Im STL-IV 265687.4 | 1785844.7 1740.56 11/19/2000 N/A 13.75-14.25 13-15 7-13 N/A N/A
PZ-015C m STL-IV 265687.4 | 1785844.7 1740.56 11/19/2000 N/A 24.25-24.75 | 23.5-25.5 15-23.5 N/A N/A
PZ-015D m STLIV 265687.4 | 1785844.7 1740.56 11/19/2000 N/A 32.75-33.25 31-34 25.5-31 N/A N/A
PZ-015E m STL-IV 265687.4 | 1785844.7 1740.56 11/19/2000 N/A 37.75-38.25 37-39 34-37 N/A N/A
PZ-015F m STL-IV 265687.4 | 1785844.7 1740.56 11/19/2000 N/A 43.25-43.75 | 42.544.5 39-42.5 N/A N/A
PZ-015G Im STL-IV 265687.4 | 1785844.7 1740.56 11/19/2000 49.5 48*° 47-49.5 44.547 N/A N/A
PZ-016A I Canyon 266960.8 | 1794388.2 1854.34 11/20/2000 N/A 8.75-9.25 8-10 5-8 2-5 0-2
PZ-016B 1 Canyon 266960.8 | 1794388.2 1854.34 11/20/2000 N/A 18.25-18.75 17.5-19.5 10-17.5 N/A N/A
PZ-016C I Canyon 266960.8 | 1794388.2 1854.34 . 11/20/2000 N/A 25.75-26.25 24-27 19.5-24 N/A N/A
PZ-016D I Canyon 266960.8 | 1794388.2 1854.34 11/20/2000 N/A 33.75-34.25 33-35 27-33 N/A N/A
PZ-016E 1 Canyon 266960.8 | 1794388.2 1854.34 11/20/2000 N/A 44.2544.75 | 42.5-45.5 35425 N/A N/A
PZ-016F I Canyon 266960.8 | 1794388.2 1854.34 11/20/2000 N/A 56.75-57.25 56-58 45.5-56 N/A N/A
PZ-016G I Canyon 266960.8 | 1794388.2 1854.34 11/20/2000 68.0 64.5% 63.5-68 58-63.5 N/A N/A
PZ-017A I Coca 265169.9 | 1788794.1 1837.83 11/21/2000 18.0 7-17 6-18 4-6 2-4 0-2
PZ-017B I Coca 265168.4 | 1788789.1 1837.20 11/21/2000 310 20-30 18-31 15-18 2-15 0-2
PZ-018A m EEL 2662783 | 1785963.5 1760.71 11/21/2000 N/A 5.75-6.25 5-7 2-5 N/A 0-2
PZ-018B m EEL 266278.3 | 1785963.5 1760.71 11/21/2000 N/A 11.25-11.75 10.5-12.5 7-10.5 N/A N/A
PZ-018C m EEL 266278.3 | 1785963.5 1760.71 11/21/2000 N/A 15.75-16.25 15-17 12.5-15 N/A N/A
PZ-018D m EEL 2662783 | 1785963.5 1760.71 11/21/2000 N/A 19.75-20.25 19-20.8 17-19 N/A N/A
PZ-018E I EEL 266278.3 | 1785963.5 1760.71 11/21/2000 26.0 24.75-25.25 | 22.5-25.5 20.8-22.5 N/A - N/A
PZ-019 I RD-9 Area 268481.9 | 1789765.7 1776.77 11/29/2000 315 19-29 17-29.3 14-17 2-14 0-2
PZ-020 I RD-9 Area 268428.3 | 1789492.8 1776.44 11/27/2000 315 19-29 17-29.5 14-17 2-14 0-2
















PZ WELL LOGS

PZ-150 (SRE-NS-W)
PZ-160 (SRE-NS-E)
PZ-161 (SRE-NS-N)



TABLE A-2¢

Page 1 of 2
CONSTRUCTION DETAILS OF PIEZOMETER MONITORING SYSTEMS
SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Surface | TOC |PPR| 1o oihto | Totar | TR ) e per Amnular| Annular
W Northing Easting | Elevation | Elevation Sereen Screen | Depth Dc‘:p th Bf)rehole (.Zasmg Screen Scretin Casing Filter | Pack | Pack Drilling . Annular Seal Seal ‘Wellhead
ell ID Top Drilled | Diameter | Diameter . | Slot Size .. | Pack | Top Driller| Seal Top | Bottom -
(feet) (feet) (feet (feet Bottom | (feet . Material | . Material Bottom Method N Completion
amal) amsl) (feet (fect bgs) | bgs) (feet | (inches) | (inches) (inches) Grade| (feet (feet bgs) Material (feet (feet
bgs) bgs) bgs) hgs) bgs)
PZ-149 268980.544 | 1790277.591 | 171232 | 1715.19 26 36 36.5 47 8 2 SCH40 0.02 SCH40 | #3 20 36,5 | Hollow Stem | WDC | Bentonite 10 20 Monument
PVC PVC Auger Chips_
PZ-150 268281.654 | 1786086.776 | 1849.92 | 1852.23 175 271.5 275 | 2715 105/8 4 SCH40 0.020 | SCH40 #3 | 145 27.5 Air Rotary | WDC| Cement- 11 145 | Monument
PVC PVC Bentonite
Crout
PZ-151 | 268743.1285| 1787988.758 | 1860.4 | 1862.60 | 69.5 79.5 80 82 8 2 SCH40 0.02 SCH40 | #3 64 80 CME-85 | WDC| Cement- 2 52 Monument
PVC PVC HAS/HQ Bentonite 52 62
w/carbide bit Grout 62 64
Bentonite 80 82
chips
# 60 Sand
Bentonite
PZ-152 268541.5223| 1788231.608 | 1881.1 | 1880.80 | 26.1 36.1 36.6 47 8 2 SCH40 0.02 SCH40 | #3 23 36.6 CME-85 | WDC| Cement- 2 11 |Flush-mount|
PVC PVC HAS/HQ Bentonite 11 21
w/carbide bit Grout 21 23
Bentonite | 36.6 47
chips
# 60 Sand
Bentonite
PZ-153 | 267496.9893 | 1790701.028 | 1908.5 | 1908.10 | 55.0 64.9 65.4 70 8 2 SCHA40 0.02 SCH40 | #3 51 65.45 CME-85 | WDC| Cement- 2 38  |Flush-mount|
PVC PVC HAS/HQ Bentonite 38 48
wicarbide bit Grout 48 51
Bentonite | 65.45 70
chips
# 60 Sand
Bentonite
-
PZ-154 267589.45 | 1790451.038 | 1899.9 | 190230 | 50.0 60.0 60.5 61 8 2 SCH40 0.02 SCH40 #3 46 61 CME-85 | WDC| Cement- 2 34 Monument
PVC PVC HAS/HQ Bentonite 34 4
wicarbide bit Grout 4 46
Bentonite
chips
H A0 Sand
PZ-155 | 267068.2506| 1789414.183 | 1829.7 | 183190 | 51.5 61.5 62.0 62 8 2 SCHA40 0.02 SCH40 | #3 46 62 CME-85 | WDC| Cement- 2 34 Monument
PVC PVC HAS/HQ Bentonite 34 44
w/carbide bit Grout 4 46
Bentonite
chips
H A0 Sand
PZ-156 267141.728 | 1788999.05 | 1849.8 | 1849.40 104 114 116 140 8 2 SCHA40 0.02 SCH40 | #3 101 116 " CME-85 | WDC| Cement- 2 89  |Flush-mount|
PVC PVC HAS/HQ Bentonite 89 99
w/carbide bit Grout 99 101
Bentonite 116 140
chips
# 60 Sand
Bentonite
-




TABLE A-2c

Page 2 of 2
CONSTRUCTION DETAILS OF PIEZOMETER MONITORING SYSTEMS
SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Surface | Toc [Pepthto Depth to | Total Total ] ] Filter Filter Annular | Annular
Northing Easting Elevation | Elevation Screen Screen | Depth De'pth B?reholc (Pasmg Screen Scree'n Casing Filter | Pack Pack Drilling Annular Seal Seal ‘Wellhead
Well ID Top Drilled { Diameter | Diameter . . | Slot Size .. | Pack | Top Driller] Seal Top | Bottom .
(feet) (feet) (feet (feet Bottom | (feet . . Material | . Material Bottom Method N Completion
ams)) amsl) (feet (feet bgs) | bgs) {feet | (inches) | (inches) (inches) Grade| (feet (feet bgs) Material (feet (feet
bgs) bgs) bgs) bgs) bgs)
PZ-157 | 267917.6295| 1788242.536 | 1807.4 | 1809.80 | 22.3 323 32.8 45 8 2 SCH40 0.02 SCH40 #3 17 32.78 CME-85 | WDC| Cement- 2 5 Monument
PVC PVC HAS/HQ Bentonite 5 15
wi/carbide bit Grout 15 17
Bentonite | 32.78 45
chips
# 60 Sand
Bentonite
PZ-158 |267307.2187] 1788012.877 | 17954 | 1797.40 12.2 222 22.7 32 8 2 SCHA40 0.02 SCH40 #3 7 22.74 CME-85 | WDC| Cement- 2 3 Monument
PVC PVC HAS/HQ Bentonite 3 6
w/carbide bit Grout 6 7
Bentonite | 22.74 32
chips
# 60 Sand
Bentonite
-
PZ-159 | 267632.0562] 1788806.35 | 1814.7 | 181420 8.8 18.8 23 41 8 2 SCH40 0.02 SCH40 #3 7 23 CME-85 | WDC| Cement- 2 3 Flush-mount|
PVC PVC HAS/HQ Bentonite 3 6
wi/carbide bit Grout 6 7
Bentonite 23 41
chips
# 60 Sand
Bentonite
o
PZ-160 268345.039 | 1786286.124 | 1849.14 | 1851.41 17.0 27.0 27 27 105/8 4 SCHA40 0.020 SCHA40 #3 14 27 AirRotary | WDC| Cement- 1 14 Monument
PVC PVC Bentonite
- —Grout
PZ-161 268418.806 | 1786132.353 | 1850.00 | 1852.23 18 28 28 28 105/8 4 SCH40 0.020 SCH40 #3 15 28 AirRotary | WDC| Cement- 1 15 Monument
PVC PVC Bentonite
Grout,
Notes:

Northing and Easting Coordinates are in State Plane NAD 27, US Feet.
Abbreviations:

ams] - above mcan sea level

bgs - below ground surface

SCH - schedule

PVC - polyviny! chloride
TOC - top of casing

NM -not measured




TABLE1 |

WELL CONSTRU;CTION' DATA
SANTA SUSANA‘FIELD LABORATORY
VENTURA,QOUNTY, CALIFORNIA

[

Page 1 of 1

Chatsworth
Formation Wells ‘

Interval (feet)

Sealed Perforated

Measuring
Point
Elevation
(feet MSL)"

Completion
Date

sRENsN P2rlb]
SRE-NS-E P27/G0 v
SRE-NS-W PZHSD. 1Y

Borehole
Diameter Interval
(inches). (feet)
1058 . 0-28
10 5/8 0-27

10 5/8 0-275

Interval

Interval (feet) (feet)
0-15 18-28
0-14 17-27

0-145 17.5-275

185223

 1851.41

1852.23

6/6/2008
6/9/2008

6/11/2008

MSL = Above Mean Sea Level
"= Measured at fop of casing

|
|

Haley & Aldrich, Inc! -

i
!
|
|
i

1

August 2008
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326 S. Wilmot #A200

. / R ‘
ATBRICT
‘izt Phon$'520.326.1898
—— Fax 520.747.3491

Logged By: J-Raucai

Pz-50

CORE DRILLING DATA

Boeing Santa Susana Field Laboratory

Client: Boeing- SSFL Page 1 of 2
Boring Number/Location: SRE-NS-W Drilling Co: WDC Job No: 20060-139
Length, Kelly: *  ~ | Rods: Collars: 0 "Subs: . Bit: Height of K.B.: Date Started:  6/10/2008
Type/Diameter of Bit." 10 5/8" down-hole hammer, 894 mm core barrel, 2" split spoon Drilling Fluid: None/Air . Rig Type: Star 30K Date Finished: 6/11/2008
\ -
;Fo)c\t_ggzﬂ?s ) E o -"E’_ Particle Size Distribution % | Sorting S::;ne Agg:sriet;t Plasticity . Reacl:_t;gtwnh
B | E EE Descriptio 2|4 : 5 Ble: 2 ° o
81| 32 . led]8 eseripton s | Ble o k) .38 El8 v £ g5 o
sl2lsl 5 |22|2E] 2|28 2 ¢ 5 S|ILE 88388y 5 P, 2 0
a S 5| .8 |[E€=l=2¢E 9 a |3 =@ & :‘: %EBQQ:EE‘.‘SEV:E‘:gEgg};cgg9
a|la] 2|8 |=E|&S f|l<|8& 8 o & H|l==8|ltaRaSe888|832289s2 ¢ &
0-1.5 | 23 | 6 [10yr5M4|DRY | X Sand, medium yellowish brown, medium- | . 100} X X X o Xt Lo X i
50 | 4 1 grained; hard, compacted ) % ' 1 L ? L L :
t ' i P L L L R
- : T ! L L T RS T
153 | 50 6 |10yr5/4LOW | X Sand, medium yellowish brown, fine- to ) .. 30 97i POX X T IX X . ; X i
i coarse-grained, micaceous, slightly R L D ‘ Do P :
moist ) L ! : : § ‘ | L
: . L . ot R | { H
3-4.5 | 42 6 |1oyrsi4Low ] X Similar to above, increased coarse sand 10: 90 OXIX X X Ll XD
5 | 3 _ - . L L L L ;
L P il L !
- - C i [ L [
4.5-6 | 50 4 JLOW | X Poor recovery, appears as cemented, 100' X X' IX . X} o X1
\ friable micaceous sandstone ‘ L P L Ll |
| 1 il L RN I [
: . i ; I p i i
6-7.5 50 4 M0yr5M4jLOW | X Sandstone, medium yellowish brown, . 100! X X1 X1 g R X
' , coarse-grained, slightly moist ' L b i L i
P P ; L Lo ;
: - : : L L o e |
10yr5M4ILOW | X Sandstone, texture as above, color ; ©100i X X X i1 iX P X
10yr6/2 mottled medium yellow-brown, pale ! ' ' ; i L R o
-15y512 vellow-brown and olive gray : . P! P , L P
! - : L L L ; L L
i : : P Ll L : ; i
| i : i : P R i | L
f : : | ; i R Lo P
T S P ] ) . I | I L L ;
» Total:Depthiof Borehole (feet): 28
“Groundwater, Depth Encountered: Groundwater not encountered

Static: Dry




T
E %

; P
| _ :
l
- % A200 5 ' ' ‘
HALEY & [tk k> | CORE DRILLING DATA
ALDR]CH TUCSOH Az 85711 2&{5—0 )
Phone 520.326.1898 : h Boeing Santa Susana Field Laboratory
Fax §20.747.3491 ‘ . ) |
Logged By: J. Raucci i ‘ Client. Boeing- SSFL ' Page 2 of 2
Boring Number/Location: SRE-NS-W . S - Drilling Co: WDC . - Job No: 20060-139
Length, Kelly: i Rods: Collars: 0 . Subs: Bit: Height of K.B.: Date Starteq: 6/10/2008|
Type/Diameter of Bit: 10 5/8" down-hole hammer, 84 mm core barrel, 2" split spoon_: Drilling Fluid: None/Air Rig Type: Star 30K Date Finished: 6/11/2008|
j i : :
i . . " . " Grain Apparent L - | Reaction with
- o 0,
Core E o E' Particle Size Distribution % Sorting Shape |  Density . Plasticity . HeL
= (gJ =| 2 it s @ 5 ale 3 <
‘83) m.g = Description % 5 " - & . =11 = ] %‘E P
1| & ‘158l & S51=s1ls 8 o ] E [§P385l8,848 E lbsg R
= o} 5 |a % sl 3|18 8 ¢ »v |2 . |55BelZedenl, Belstflo ¥ 0 2
ElZ| 8|3 |85 8 P28 8 & 5 =[3282532|58555(528s8:25% ¢
clx=| 2| 8|5 8 c|l 2|8 8 &5 & Bi==cis32a2838825228gs 2L ¢ &
' a Begin coring at 9 feet in 5-foot runs o , ] P Pl ; I P
. ] . 2 ; ] Tt T T
{ ] : { i i i 5 H : ¢
f9-14 301  10[N5 | JLOw 1 Sandstone; medium- to coarse grained, § 100, X S | T % 7
] | medium gray, hard, w/ softer orange- & i i ! i . P
\ brown, fine-grained sandstone = N i o : R o
. [iF H H ¥ 1 i H '
. T 3 . . i : L]
14-191. 30| 1ol | [LOW 2 AS ABOVE, poor recovery of softer = 100 . iX x| ¢ : . X !
I E material. Gray sandstone is hard, dense. £ ’ i P ! it i C
. ” ¥ T v T T T T
v . { ! i + 5
R R . L [ : C ;
19-241- - 90| - 50{40yr5/M4[LOW 3 Sandstone, medium yellowish brown, | : . 90; 10] X X x0T ; I E X
T R I medium-grained, not as hard as above, o i i . P il ; L i
! slightly moist i ) ; i f ! [ L i S R
! 7 low-angle fractures, 19-21.5' o : . : : o] P
B i T 7 T T
fault rock with slicken sides, 21595 / ] :‘ : T )
poor recovery 23-24 feet : : , i Lo ‘ P : ;
. r T N I T
24-28] 20! 10f. LOW 4 Sandstone, as above > : - 901 ol X X X! T T P X
2 i ' N 1
3 T [ [ :
x e L L
3 L fd ; % L
kel i : I T F
E ! - ! i ; R
3 : P P i i 1
’w = : B i i ' [ :
‘ " f 5 z T i
Total Depth of Borehole (feet): 28
Groundwater, Depth Encountered: Groundwater not encountered
Static: Dry
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G.\GRAF!%!ICS\RROJE(‘}{[}S\ZQWZ -BOEING ROCKETDYNE\WELL__CONSTRUCT!ON\ZUUEU-139-0001-SRE-NS-W-WELL-SCHEMAT!C DWG

DEPTH
IN FEET

+2.31
0

12

145
17.5

275

LOCKING WELL
VAULT

1 WELL SEAL

10 % INCH BOREHOLE

———— NEAT CEMENT
4.5INCH 0.D. SCHEDULE
40 PVC BLANK CASING

BENTONITE PELLETS

MONTEREY SAND #3

FILTER PACK '

4.5 INCH 0O.D. SCHEDULE
40 PVC 0.020 INCH SLOT
SCREEN

PERFORATED

BOTTOM CAP

NOT TO SCALE

H‘ ALEYR= IHE BOEING COMPANY
by et & 'SANTA SUSANA FIELD LABORATORY o
AILDRICH

P2 ~150
SRE-NS-W WELL SCHEMATIC

SCALE: NOT TO SCALE A
AUGUST 2008 FIGURE 4




326 S. Wilmot #A200

' %E}C% : Tﬁxcson, Az 85711
* Phone 520.326.1898
Fax 520.747.3491

?2 ~] (b@ ' “ ROTARY BORING DATA

Soeing Santa Susana Field Laboratory

Logged By: J. Raucci

Client Boeing - SSFL Page 1 of 1
Boring Number/Location: -SRE-NS-E Drilling Co:  WDC Exploration Job No: 20060-139
Length, Kelly 100 - Rods: 20' Collars:' 0 Subs: Bit: Height of K.B.: Date Started:  6/9/2008
Type/Diameter of Bit: | Down-hole hammer, 10 5/8" Drilling Fluid: Air : ‘ Rig Type: Star 30K Date!Finished:  6/9/2008
i . .
= . e e R Grain Apparent - Reaction
- = 0
Time E < Particle Size Distribution % Sorting Shape Density Plaetrcrty o  with HCL..
= 1 Q ~ s w [ Do )] m_"
2 ; % E Description E » - 3z g .§ 2 @ u E o
= | < . 28] & Elg 2 3 o E 8223|808 08 E (o8|, B0
El2lz2| 3 |2g| & 8§13 8§ &8 F :=|z33[855\3ekep 280888t
Q|m |@m}|. o |22 & = |a o o & b |E=ileacalS8838883s23<|8224
0-5 0915 - |10yr5/4 |DRY Sand, w/ silt-and uncommon v. fine gravel, 0.2 ! 5/ 801 15 XX XX XY T j i |Diesel X X1 -
r medium yellowish-brown, no odor below 2' ‘ : i P s L ol
'r -Unconsolidated Excavation Fill ; i i | R
i ‘ ‘ L . ; F R C
5-10 10yr4/2 [LOW Similar to above, darker color and fewer fines 5/ 90! 5] XX | XXX X ! o X T
| . i : L o i S,
10-15 i LOW As Above, uncertain contact with Chatsworth 5. 90| 5] XX X X XX, : K
Formation near 12-15 feet 4 : o L ' L
: ; R | ; Sy
15-20 Syr4l4 |LOW Sandstone, medium brown, medium-grained, © 95 5[X iX X1 IX Pl -’ X DT
micaceous, soft i L , ; L
~Chatsworth Formation, weathered ' P L i | : :
20-27 10yr6/2 [LOW Sandstone, pale yellowish brown T' ne- to 951 5| X, X X — T X r)(
r medium-grained . L , L \ L
i -Chatsworth Formation L : ; Lo
| - R : T :
27 0935 |ay7/2 |LOW Right at total depth: Sandstone, yellomsh gray, 95; 5] X XX Lo : X
' 1 fine- to medium-grained, hard . i L L i . L
- 15 L Lo L P
N N -
) 1T — '
T i T g
(. !
] L ;
| : :
Total Depth of Borehole (feet): 27

Groundwater Depth Encountered:

Groundwater not encountered

|

Static:

Dry
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G:\GRAPHICS\PROJECTS\26472 - BOEING ROCKETDYNEWELL_CONSTRUCT! ION\ZOGBD—139-0601-SRE-NS-E-WELL-SCHEMATIC DWG

DEPTH :
LOCKING WELL
| WELL SEAL
+2.27 V4 :
0
7 7 .
/ / 10 % INCH BOREHOLE
% / [ NEAT CEMENT A
/ A 4.5 INCH O.D. SCHEDULE
/ // . 40 PVC BLANK CASING
12
” % BENTONITE PELLETS
17
MONTEREY SAND #3
FILTER PACK
45 INCH 0.D. SCHEDULE
40 PVC 0.020 INCH SLOT
SCREEN :
27 i ¥ PERFORATED
BOTTOM CAP
NOT TO SCALE

AL HAI_EY 2. THEBOEING COMPANY
4% SANTA SUSANA FIELD LABORATORY

| AIDRICH
] P2 b0

SRE-NS-E WELL SCHEMATIC

SCALE: NOT TOSCALE
AUGUST 2008

FIGURE 2
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R ENRAGSN 326 S Wimat #4200 : 2 = b ROTARY BORING DATA
ALBRICT (T O . . ,
: " Phone 520.326.1898 ‘ 3oeing Santa Susana Field Laboratory
emncrsesresreers - F2x 520.747.3491 ) )
Logged By: J. Raucm Client Boeing - SSFL i Page 1 of 1
Boring Number/Location: SRE-NS-N » Drilling Co: WDC — . Job No: 20060-139
Length, Kelly: ! Rods: . Collars: 0 Subs: Bit: Height of K.B.: Date Started: ~ 6/6/2008]|
AT ype/Diameter of Blt Down-hole hammer, 10 5/8" Drilling Fluid: Air Rig Type: Star 30K Date Finished:  6/6/2008
‘ : = N i . Grain Apparent - Reaction
- = 0,
Time ]; = < Particle Size Distribution % Sorting Shape Density Plasticity . - with HC
= N L
= i Q = : - (73] LT ® D~
S ' o ) . Q -
8 » ; > E Description E ” Y 7 5 .§ 8 , 2 g ;‘i? ©
= S I -l ] ' E|lg & 3 S5 |52839.,8.8 E |98 _E,
Blelz| 8 |B5]| & $13 8§ 5 5 ZlzBsleiiilpicitleadslsc|egtt
c|lal & |8 || & = 1a & & & 5 S=2|lcaealf38888888 OXT|Z2==7G
0-3 10815 10yr6/2 |DRY Sand wisilt, pale yellownsh—brown fine-grained 85, 15|X X X[ X7 T Pl X1 i T
: -Unconsolidated Fill ) ; : . L L i
i ' , . o ih L
3-18 10yr5/4 [LOW Sandstone, medium yellowish-brown, fine-to" | 0.125 - 95, 5| X X X 0T i X
[ _|medium-grained w/ trace coarse grained, : I s P T R
i micaceous, very slightly moist b T
| -Chatsworth Formafion i i ;. R
i |- . o R Lo P
18-21 N7 LOW Sandstone, light aray, fine- to medium-grained,| 0.04 95/ 5] 1X i X Lo I ‘ CIX
slightly micaceous ‘ g ) g J ; — — = I
. |21-28 0917 |10yr5/4 JLOW Sandstone, medium yellowish-brown, fine-to | 0.155 e . %5 5] X X :X T f : X
medium-grained w/ frace coarse grained, ‘ . : . o P | : ;
, micaceous, very slightly moist. Interbeds of | ) ’ ] o I H !
; gray sandstone, similar to above but coarser ‘ ‘ : 1 i : 4
: _|{medium-grained) : i T T
; ! ( | {
; : - P
! : ; ‘ 1 ;
- z N I
’ I , L O
1 i ; i .: L {
. : . Coi PP : H i
Total Depth of Borehole (feet) 28 . .
Groundwater,i Depth Encountered: Groundwater not encountered
| Static; Dry
1\




G\GRAPHICS\PROJECTS\26472 - BOEING ROCKETDYNE\WELL_CONSTRUleON\ZDUEO—139-ODU1—SRE-NS-N~WELL—SCHEMATIC DWG

DEPTH
IN FEET

+2.23
0

12
15
18

28

B . R AAIDR'[GH

LOCKING WELL
VAULT

L WELL SEAL

1054 INCH BOREHOLE

———— NEAT CEMENT
4.5 INCH 0.D. SCHEDULE
40 PVC BLANK CASING

BENTONITE PELLETS

MONTEREY SAND #3

FILTERPACK

4.5 INCH 0.D. SCHEDULE
40 PVC 0.020 INCH SLOT
SCREEN

PERFORATED
BOTTOM CAP

NOT TO SCALE

HALEY THE BOEING COMPANY
_ SANTA SUSANA FIELD LABORATORY

D21l -

SRE-NS-N WELL SCHEMATIC

SCALE: NOT TO SCALE ' FIGURE 3

AUGUST 2008 -




RD WELL LOGS

RD-07, 13, 14, 15, 16, 17/,
18, 19, 20, 21, 22, 23, 24,
25,21, 28, 29, 30, 33A,
33B, 33C, 34A, 34B, 34C,
o0, 54A, 54B, 54C, 57,
59A, 59B, 59C, 63, 64, 65,
74, 85, 80, 8/, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97,
98, 102, 150, 151, 152, 153,
154, 155, 156



L, TN SN &

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-84

LITHOLOGIC LOG OF WELL RD-7
DEPTH INTERVAL

(feet) DESCRIPTION OF MATERIAL
0-8 CLAYEY SILT Brown, with some gravel
(Filt) '
8 -300 SANDSTONE Alternating zones of medium brown and light grey, very
. ) fine to medium grained with some silt, with fissile siltstone
interbeds

NOTE: Driller noted fractures at 120’
and 250’

W

TOTAL DEPTH OF BOREHOLE: 300 feet
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW LAND SURFACE,

IN FEET TOP OF CASING (Elev, I812,82 FT. MSL)
+19 /
0"‘—17 7)-'-——-|5-—inch BOREHOLE
% //ﬂ— CEMENT SEAL
é / 10 !, -inch BOREHOLE
25— '
8% ~inch BOREHOLE
76" -!— STATIC WATER LEVEL 12/3/9)
——— 25 ] ACCESS TUBE
{-inch RISER PIPE
273.4 PUMP INTAKE (GRUNDFOS 1-22, %, HP)

300

— TOTAL DEPTH (Drilling Record)

FIGURE E-9 SCHEMATIC DIAGRAM OF WELL RD-T
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-90
LITHOLOGIC LOG OF MONITOR WELL RD-13

DEPTH INTERVAL

(feet) DESCRIPTION OF MATERIAL
b ———— ——
0 - 17 SANDY CLAY Medium brown, firm, low plasticity, sand is fine-grained,

- very slightly moist, no odor.
At 7 feet, moist.
From 7 to 9 feet, less sand.

17 - 39 SANDSTONE Yellow-brown, weathered to 20 feet, fine-grained, non-
calcareous, no odor, dry.

39 -160 SILTSTONE Blue-grey, with interbedded fine sandstone, calcareous,
firm, sliphtly moist, no odor.

From 86 to 87.5 feet, yeliow-brown well sorted sandstone
interlayer.

From 88 to 160 feet, blue-grey and calcareous.
At 137 feet, wet.

At 150 feet, hole making approximately 1 gpm.

W

TOTAL DEPTH OF BOREHOLE: 160 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE

WELL SEAL (ELEV. [84027 FT. MSL)

12-inch BOREHOLE
CEMENT

8% ~inch BLANK STEEL CASING
BENTONITE PELLETS

1% ~inch STEEL COLUMN PIPE

2-inch BLANK PVC SOUNDER TUBE

IN FEET
f:'J_/‘——"
) %
7
//
s
o d
40 ] =
e LA
190 L_ :i
98 U
[{-]e}

STATIC WATER LEVEL [2/3/91

2-inch SCREENED PVC SOUNDER TUBE

6'% -inch BOREHOLE

'/s H.R SUBMERSIBLE PUMP
TOTAL DEPTH OF BOREHOLE

FIGURE E-I5
SCHEMATIC DIAGRAM OF MONITOR WELL RD-I3
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-91

LITHOLOGIC LOG OF MONITOR WELL RD-14
DEPTH INTERVAL

(feet) . DESCRIPTION OF MATERIAL

0- 2 ‘CLAYEY SAND Light brown, fine-grained, slight plasticity, stightly moist,
no odor.

2 - 64 ' SANDSTONE Yellow-brown, fine-grained, well sorted,

non-caicareous, dry, no odor.
At 10 feet, slightly moist.
At 48 feet, moist,

64 - 125 SILTSTONE Grey-blue calcareous, contains fine sandstone, slightly
‘ moist, no odor.

From 70 to 72 feet, yellow-brown sandstone.
From 78 to 79 feet, yellow-brown sandstons.
From 103 to 106 feet, yellow-brown sandstone.

At 115 feet, encountered groundwater.

P

TOTAL DEPTH OF BOREHOLE: 125 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE

WELL SEAL (ELEV. 182429 FT. MSL)

i2~inch BOREHOLE
CEMENT

84 ~inch BLANK STEEL CASING

BENTONITE PELLETS

2-inch BLANK PVC SOUNDER TUBE

1'% -inch STEEL COLUMN PIPE

IN FEET
o
Y
7
20 (
40 =
, LHE
HO —;;-
1He.s

STATIC WATER LEVEL l2/3/9I

2-inch SCREENED PVC SOUNDER TUBE

r——-——-—e'lz—inch BOREHOLE

125

I/, H.P SUBMERSIBLE PUMP

TOTAL DEPTH OF BOREHOLE

FIGURE E-1&
SCHEMATIC DIAGRAM OF MONITOR WELL RD-I4




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-92
LITHOLOGIC LOG OF MONITOR WELL RD-15

DEPTH INTERVAL

{teet) DESCRIPTION OF MATERIAL
o
0-1 'CLAYEY SAND Light brown, trace gravel, slight plasticity, slightly moist,
' _ no odor, ¢ .
1 - 45 SANDSTONE Yellow-brown, fine-grained, well sorted,

moderate cementation, dry, no odor.

From 1 to 3 feet, weathered.

At 15 feet, slightly moist.
45 - 48 SILTSTONE Blue-grey, calcareous, contains some sandstone.
48 - 65 SANDSTONE Yellow brown, fine-grained, well sorted.

From 61 to 62 feet, blue-grey siitstone.

65 -1562 SILTSTONE Blue-grey, calcareous, contains fine sandstone interlayers,
slightly moist.

From 71 to 72 feet, yellow-brown sandstone.
At 95 fest, moist,

At 120 feet, wet.

——— ]

TOTAL DEPTH OF BOREHOLE: 152 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

OEPTH BELOW
LAND SURFACE

iN FEET
: 1817, TOFT. MSL
(F— /— WELL SEAL(ELEV. 1817 T. )
O / .
/ 12-inch BOREHOLE
% CEMENT
Z 8 Y% -inch BLANK STEEL CASING
20 BENTONITE PELLETS
1% -inch STEEL COLUMN PIPE
2-inch BLANK PVC SOUNDER TUBE
S
58 == STATIC WATER LEVEL i2/3/91
= 2-inch SCREENED FPVC SOUNDER TUBE
= 6'/2 -inch BOREHOLE
190 —
148 l HI /s H.P SUBMERSIBLE PUMP
152 TOTAL DEPTH OF BOREHOLE

FIGURE E-I7
SCHEMATIC DIAGRAM OF MONITOR WELL RD-IB




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-93
LITHOLOGIC LOG OF MONITOR WELL RD-16

DEPTH INTERVAL

(feet) _ DESCRIPTION OF MATERIAL
0 - 2 SILTY SAND Brown, fine-grained, loose, slightly moist, no odor.
2 - 28 SANDSTONE Yellow brown, fine-grained, well sorted,

non-calcareous, dry, no odor.
At 15 feet, some calcareous cement.

At 19 feet, calcareous cementation increasing, color
change to grey-brown.

28 - 176 SILTSTONE Blue-grey, calcareous, with fine sandstone interlayers,
slightly moist, no odor.

From 47 to 48 feet, yellow brown sandstona.

At 110 feet, moist.

176 - 220 SHALE Grey, minor amount of fine-grained sandstone, modere
cemented. '

At 190 feet, increasing proportion of sandstone.

TOTAL DEPTH OF BOREHOLE: 220 FEET
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FIGURE E-IB
SCHEMATIC DIAGRAM OF MONITOR WELL RD-IE
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GROUNDWATER RESOURCES CONSULTANTS, INC. R
{ -
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DEPTH BELOW
LAND SURFACE _J
IN FEET o .
]
WELL SEAL (ELEV. 180899 FT. MSL)
o
¢ |2~inch BOREHOLE .
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£ 84 -inch BLANK STEEL CASING -
20 BENTONITE PELLETS ]
1
ae = STATIC WATER LEVEL 12/3/9] [
2-inch BLANK PVC SOUNDER TUBE R
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-
80 = l’
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= 2-inch SCREENED PVC SOUNDER TUBE r
= .
= I'-‘
= 6Y,- inch BOREHOLE r
200 = A ’
218 [5 'y H.R SUBMERSIBLE PUMP
220 \ TOTAL DEPTH OF BOREHOLE -
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DEPTH INTERVAL

(feet)

0- 2

2 - 16
16 - 30
30 - 50
60 - b5
55 - 125

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-94

LITHOLOGIC LOG OF MONITOR WELL RD-17

SILTY SAND

SANDSTONE
SILTSTONE
SANDSTONE

SILTSTONE

SANDSTONE

DESCRIPTION OF MATERIAL

Medium brown, fine-grained, slightly moist.

Yellow-brown, fine-grained, well sorted,
non-calcareous, moist.

Blue-grey, calcareous, contains some fine-grained
sandstone, slightly moist, no odor.

Grey, fine-grained, moderately to well sorted, subangular
to subrounded, calcareous, moderately cemented.

Grey, calcareous, moderately cemented.

Grey, fine-grained, moderately to well sorted, subangular
to subrounded calcareous, moderately cemented.

At 107 feet, encountered groundwater.

W

TOTAL DEPTH OF BOREHOLE: 125 FEET

8840M-89C GWRC
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE
IN FEET

1

17

ANNN\N

—_—-WELL SEAL (1836.30 FT. MSL)

:lZ-inch BOREHOLE
CEMENT

N\

100 ———eeeee ]

116.5

\\ \\

STATIC WATER LEVEL !2/3/9!

84 -inch BLANK STEEL CASING

BENTONITE PELLETS

1% -inch STEEL COLUMN PIPE

T

2-inch SCREENED PVC SOUNDER TUBE

6% -inch BOREHOLE

DL

125

'/y H.P SUBMERSIBLE PUMP

TOTAL DEPTH OF BOREHOLE

FIGURE E-I9
SCHEMATIC DIAGRAM OF MONITOR WELL RD-I7




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-95

LITHOLOGIC LOG OF MONITOR WELL RD-18
DEPTH INTERVAL

{feet) DESCRIPTION OF MATERIAL
=
0- 2 SILTY SAND Medium brown, trace gravel, fine-grained, loose, very

slightly moist, no odor,

2 - 24 SANDSTONE Yellow-brown, fine-grained, well sorted,
non-calcareous, dry, no odor.

From 8 to 13 feet, moist.
Below 13 feet, very slightly moist.
From 16 to 17 feet, gray claystone interlayer.
At 23 feet, moist, perched on claystone.
24 - 41 CLAYSTONE Grey, firmly cemented, calcareous.
From 31 to 32 feet, yellow-brown sandstone interlayers.
From 34 to 35 feet, yeliow-brown sandstone interrlayars. o

44 - 72 SANDSTONE Yellow-brown, fine-grained, well sorted, non-calcareous,
slightly moist, no odor,

From 57 to 58 feet, blue-grey siitstone interlayers.
From 61 to 62 feet, blue-grey siltstone interlayc_ars.

72 - 201 : SILTSTONE Blue-grey, with fine sandstone, calcareous, moist, no odor,
remains consistent with depth.

At 155 feet, very moist.
201 - 240 SANDSTONE Grey, fine-grained, moderately to weli sorted, subrounded

to subangular calcareous, moderately cemented, high
moisture content.

TOTAL DEPTH OF BOREHOLE: 240 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.
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DEPTH BELOW
L.LAND SURFACE

IN FEET P 1

WELL SEAL (ELEV. 1839.49 FT. MSL)

12-inch BOREHOLE

CEMENT

NN

8% -inch BLANK STEEL CASING
20 : BENTONITE PELLETS

2-inch BLANK PVC SOUNDER TUBE

1% -inch STEEL COLUMN PIPE

STATIC WATER LEVEL 12/3/91

|«

2-inch SCREENED PVC SOUNDER TUBE

e 6 /- inch BOREHOLE
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232 ‘j—————————'/, H.P SUBMERSIBLE PUMP

240 \ TOTAL DEPTH OF BOREHOLE

FIGURE E-20
SCHEMATIC DIAGRAM OF MONITOR WELL RD-I8
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DEPTH INTERVAL
(feet)

0- 4
4 - 61
61 - 135

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-96

LITHOLOGIC LOG OF MONITOR WELL RD-19

DESCRIPTION OF MATERIAL
SILTY SAND Light brown, fine-grained, some gravel, very slightly moist,
no odor. »
SANDSTONE Yellow-brown, fine-grained, well sorted,

poorly cemented, friable, slightly moist.

From 17 to 19 feet, fracture containing silt and tree roots.
From 35 to 37 feet,' shale lens, grey, fine grained.

At 40 fest, moisture content increases.

From 52 to 53 feet, shale lens.

SILTSTONE ' Blue-grey, slightly moist, no odor, containg yellow brown
sandstone interbeds.

From 81 to 84 fest, sandstone interbed.

At 100 feet, encountered groundwater.

TOTAL DEPTH OF BOREHOLE: 135 FEET

8640M-89C GWRC



GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE
IN FEET

40

WANN

j

127

1j| 4

—WELL SEAL (ELEV. IB5S3.13 FT. MSL)

——[2~inch BOREHOLE

————CEMENT

8Y% - inch BLANK STEEL CASING
BENTONITE PELLETS

2-inch BLANK PVC SOUNDER TUBE

I %4 -inch STEEL COLUMN PIPE

STATIC WATER LEVEL. I2/3/91

IR AN (RERNRNANRY ARTRIRY!

[%r*

2-inch SCREENED PVC SOUNDER TUBE

6Y%-inch BOREHOLE

4 H.P. SUBMERSIBLE -PUMP

135

TOTAL DEPTH OF BOREHOLE

FIGU

RE E-2I

SCHEMATIC DIAGRAM OF MONITOR WEL.L. RD-19




GROUNDWATER

RESOURCES CONSULTANTS, INC.

TABLE A-97

LITHOLOGIC LOG OF MONITOR WELL RD-20

Medium brown, slight to low plasticity, sand is fine-
grained, slightly moist, no odor. '

Yeliow-brown, fine-grained, well sorted, moderate
cementation, non-calcareous, slightly moist, no odor.

From 26 to 28 feet, some thin claystone interlayers.

DEPTH INTERVAL : )
(feet) DESCRIPTION OF MATERIAL
0- 4 SANDY CLAY
4 - 42 SANDSTONE
42 -127 SILTSTONE

PI

Grey-blue, calcareous with interlayers- of fine-grained
sandstone, slightly moist. :

At 73 feet, wet.
From 106 to 107 feet, yellow-brown sand.

At 120 feet, well producing approximately 1 gpm.

W

Al

TOTAL DEPTH OF BOREHOLE: 127 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
.AND SURFACE

IN FEET
E
WELL SEAL (ELEV. I812.72 FT. MSL)
(o] .
Y /f———12-inch BOREHOLE
CEMENT
v 2-inch BLANK PVC SOUNDER TUBE
(/ 8 !4 ~inch BLLANK STEEL. CASING
30 = BENTONITE
44 = '_'_: STATIC WATER LEVEL. 12/3/91
- ﬁ 1Y, -inch STEEL COLUMN PIPE
= 2-inch SCREENED PVC SOUNDER TUBE
=|}————6Y2-Inch BOREHOLE
1o =
L'l 1
ne [ F /s H.P SUBMERSIBLE PUMP
127 s TOTAL DEPTH OF BOREHOLE

FIGURE E-22
SCHEMATIC DIAGRAM OF MONITOR WELL RD-20
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-98

LITHOLOGIC LOG OF MONITOR WELL RD-21

DEPTH INTERVAL

{feet)

0-5 SANDY CLAY
5 - 27 - SANDSTONE
27 - 30 SILTSTONE
30 - 100 SANDSTONE
100 -110 SHALE
110 - 175 SANDSTONE

DESCRIPTION OF MATERIAL

Dark brown, low plasticity, very slightly moist, no odor.

Yellow-brown, fine-grained, well sorted,
non-calcareous, slightly moist, no odor.

From 9 to 15 feet, trace fine gravel,

Blue-grey with calcareous cement, with fine-grained
sandstone, slightly moist, no odor.

Grey, fine-grained, moderately to well sorted, subrounded
to subangular, calcareous, moderately cemented, slightly
moist.

At 45 feet, gray and brown.

At 50 feet, primarily brown.

At 60 feet, moderately moist, no calcite cement, continued
brown.

At 70 feet, slightly fin.e-gralned.

At 75 feet, grey and brown.

At 80 feet, grey.

At 95 feet, brown.

Grey and brown, some siltstone, moderate moisture.
At 105 feet, higher moisture.

Grey, fine-grained, some siltstone and shale, moderately to
well sorted, subrounded to subangular, moderate moisture.

8640M-88C GWRC
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(feet) DESCRIPTION OF MATERIAL

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-898
{continued) :
LITHOLOGIC LOG OF MONITOR WELL RD-21

DEPTH INTERVAL

110 - 175 cont'd At 120 feet, dark grey, high moisture conient.

At 140 feet, well producing approximately 1 gpm.

TOTAL DEPTH OF BOREHOLE: 176 FEET




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE

IN FEET
WELL SEA
o L SEAL
o
s
F_— 12- inch BOREHOLE
— CEMENT
,/ 84 -inch BLANK STEEL CASING
20 BENTONITE PELLETS
1% ~inch STEEL COLUMN PIPE
2-inch BLANK PVC SOUNDER TUBE
80 =
= 2-~inch SCREENED PVC SOUNDER TUBE
103 Y = STATIC WATER LEVEL (10-16-89)
= 6!/, -inch BOREHOLE
Ko _;. E DEPTH FIRST GROUNDWATER ENCOUNTERED
160 =]
169 : l L'l '/4 HP SUBMERSIBLE PUMP
175

TOTAL DEPTH OF BOREHOLE

FIGURE E-23
SCHEMATIC DIAGRAM OF MONITOR WELL RD-2I
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-99
LITHOLOGIC LOG OF MONITOR WELL RD-22

DEPTH INTERVAL
“ae

DSRIPON OF MATERIAL

0- 4 SILTY SAND Light brown, fine-grained, very slightly moist, no odor.

4 -330 SANDSTONE Yellow-brown, fine-grained, weil- sorted, moderate
cementation, non-calcareous, very slightly moist, no odor.

At 15 feet, slightly moist.

At 30 feet, buff, fine-grained, moderately to well sorted,
subrounded to subangular, calcareous, moderately
cemented, dry.

At 35 feet, slight increase in moisture.

At 45 feet, slightly finer-grained, with siltstone.

At 65 feet, grey, fine-grained sandstone moderately to well
sorted, subrounded to subangular, calcareous, moderately
cemented, moderate moisture. «

From 125 to 130 feet, some siltstone.

From 155 to 180 feet, some siltstone.

330 - 340 SHALE V Grey, moderately cemented, moderate moisture content.
340 - 350 SANDSTONE Grey, fine-grained, moderately to well sorted, subrounded
, - : to subangular, moderately cemented, moderate moisture
content.
350 - 360 SHALE Grey, moderately cemented, moderate moisture content.

At 355 feet, increasing amount of sandstone.

RARANM-RAL GWRE
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-99
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-22

DEPTH INTERVAL : .
(feet) DESCRIPTION OF MATERIAL

360 - 385 SANDSTONE Grey, fine-grained, moderately to well sorted, subrounded
to subangular, moderately cemented, moderate moisture
- content.

At 380 feet, medium-grained sandstone.

385 - 400 SHALE Grey, moderately cemented, moderate moisture content.

400 - 440 SANDSTONE Grey, fine-grained, moderately to well sorted, subrounded
to subangular, moderately cemented, high moisture
content.

At 400 feet, water accumulating in hole.

TOTAL DEPTH OF BOREHOLE: 440 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE
IN FEET

D —
WELL SEAL
(o] 7 .
|2-inch BOREHOLE (ELEV. 1853.41 FT. MSL)
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l——8'% -inch BLANK STEEL CASING
20 BENTONITE PELLETS
2-inch BLANK PVC SOUNDER TUBE
1% -inch STEEL. COLUMN PIPE
200--——--—-—--—-—'—"J =
= 2-1nch SCREENED PVC SOUNDER TUBE
304 L= STATIC WATER LEVEL 12/3/9!
= 6-inch BOREHOLE
420 —
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440 \ TOTAL DEPTH OF BOREHOLE
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FIGURE E-24

SCHEMATIC DIAGRAM OF MONITOR WELL RD-22
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DEPTH INTERVAL
{feet)

0- 4
4 - 9
9 - 30
30 - 140
140 - 160
160 - 210
210 - 226
225 - 415

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-100

LITHOLOGIC LOG OF MONITOR WELL RD-23

SANDY CLAY

SANDSTONE

SILTSTONE

SANDSTONE

SILTSTONE

SANDSTONE

SHALE

SANDSTONE

DESCRIPTION OF MATERIAL

Medium brown, low plasticity, fine-grained, very slightly
moist, no odor, )

Yellow-brown, fiﬁe-grained, well sorted, non-calcareous,
slightly moist, no odor.

Blue-grey with calcareous cement, with fine sand
interlayers, slightly moist, no odor.

From 11 to 15 feet, yellow-brown sandstone.
Grey, fine-grained, moderately to well sorted, subrounded

to subangular, calcareous, moderately cemented, moderate
moisture content.

" From 60 to 65 feet, some.siltstone.

From 115 to 140 feet, somae siltstone.
At 130 feet, increased moisture.

Grey, moderately cemented, moderate to high moisture
content,

Grey, fine-grained, moderately to well sorted, subrounded
to subangular, moderately cemented, moderate to high
moisture content.

From 209 to 210 feet, possible frag:ture, brown, clayey,
high moisture content.

Grey-brown, moderately cemented, moderate moisture
content.

At 220 feet, color changes to grey.
Grey, fine-grained, moderately to well sorted, subrounded
to subangular, moderately cemented, moderate moisture

content.

From 270 t0.280 fee;. some siltstone. .

B8640M-89C GWRC

, I — P anlk




——

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-100
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-23

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL
e = R ——

225 - 415 (con't) . From 340 to 345 feet, slightly coarser.

From 380 to 385 feet, some shale, moderate to high
moisture content.

415 -420 SHALE . Dark grey, calcareous, moderately cemented, moderate

. moisture content,

420 - 440 SANDSTONE Grey, fine-grained, moderately to well sorted, subrounded
to subangular, calcareous, moderately cemented, moderate
moisture content.

== —

TOTAL DEPTH OF BOREHOLE: 440 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LANO SURFACE
IN FEET

30

220

239

W

WELL SEAL

————|2-inch BOREHOLE

———CEMENT

g8l4 -inch BLANK STEEL CASING
BENTONITE PELLETS

420

432
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440

=

—

2-inch BLANK PVC SOUNDER TUBE

1% -inch STEEL COLUMN PIPE

STATIC WATER LEVEL (I10-30-89)

2-i1inch SCREENED PVC SOUNDER TUBE

6,-inch BOREHOLE

% H.P SUBMERSIBLE PUMP

TOTAL DEPTH OF BOREHOLE

NOTE . DEPTH TO FIRST GROUNDWATER WAS NOT APPARENT,

SCHEMATIC DIAGRAM OF MONITOR WELL RD-23

FIGURE E-25
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-101

LITHOLOGIC LOG OF MONITOR WELL RD-24

DEPTH INTERVAL .

{teet) DESCRIPTION OF MATERIAL
0- 1 ASPHALT CONCRETE &

AGGREGATE SUB-BASE
1 - 10 SANﬁ Daric grey, trace clay and siit, fine-grained, probably fill,

*  moist, no odor. ,
From 6 to 10 feet, wet.

10 - 150 SANDSTONE Yellow-brown, fine-grained, well sorted, non-calcareous,

slightly moist, no odor.

At 30 feet, brown, fine-grained, moderately to well sorted,
subrounded to subangular, moderate moisture cantent.

At 40 feet, abundant cafbonate cement.
At 75 feet, begin color change to grey.
At 80 feet, grey sandstone.

From 90 to 130 feet, some siltstone.
At 100 feet, slight increase in moisture.

At 125 feet, water accumulating in hole.

W

TOTAL DEPTH OF BOREHOLE: 150 FEET




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE
IN FEET

/——STEEL LID

—WELL VAULT

WELL SEAL (ELEV.180993 FT. MSL)

2-inch BLANK PVC SQUNDER TUBE
f2-inch BOREHOLE
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8Y% -inch BLANK STEEL CASING
BENTONITE PELLETS

STATIC WATER LEVEL 12/3/91

I1%4-inch STEEL COLUMN PIPE

2-inch SCREENED PVC SOUNDER TUBE

€'4-inch BOREHOLE
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TOTAL DEPTH OF BOREHOLE

FIGURE E-26
SCHEMATIC DIAGRAM OF MONITOR WELL RD-24




DEPTH INTERVAL

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-102

LITHOLOGIC LOG OF MONITOR WELL RD-25

{feet) DESCRIPTION OF MATERIAL
0-1 ASPHALT CONCRETE &
AGGREGATE SUB-BASE
1- 2 SILTY SAND Light brown, fine-grained, slightly moist, no odor.
2 - 90 SANDSTONE Yellow-brown, fine-grained, well sorted, non-calcareous,
slightly moist, no odor.
At 30 feet, light brown, fine-grained, moderately to well
sorted, subrounded to subangular, low moisture content.
At 60 feet, moderate moisture.
From 65 to 90 feet, some slltstone.'
From 85 to 90 feet, color changes to grey.
90 - 105 SHALE Grey, calcareous, moderate moisture content, sor
siltstone.
105 - 175 SANDSTONE Grey, fine-grained, moderately to well sorted,‘subroundad

to subangular, calcarecus, moderately cemented, moderate
moisture content,

At 120 feet, color changes to dark grey, encountered
groundwater, low yield.

./

TOTAL DEPTH OF BOREHOLE: 175 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE

iN FEET /—STEEL LID
o iy = =—==r—WELL VAULT
77./’ WELL SEAL (ELEV. I810.76 FT. MSL)
‘—|2~inch BOREHOILE
4 CEMENT
8 Y% ~inch BLANK STEEL CASING
30 BENTONITE PELLETS
a0 2-inch BLANK PVC SOUNDER TUBE
54 = STATIC WATER LEVEL 12/3/9|
= 1'/,-inch STEEL COLUMN PIFE
= 2-inch SCREENED PVC SOUNDER TUBE
= 6'%4-inch BOREHOLE
160
1698 [j l/3~H.P. SUBMERSIBLE PUMP
175 TOTAL DEPTH OF BOREHOLE

FIGURE E-27
SCHEMATIC DIAGRAM OF MONITOR WELL RD-25




DEPTH INTERVAL
{feet)

0- 1
1-21
21 - 30
30 - 50
50 - 55
55 - 100
100 - 110
110 - 150

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-104

LITHOLOGIC LOG OF MONITOR WELL RD-27

Yellow-brown, fine to coarse, poorly sorted, dry, wnth thin

From 25 to 27 feet, yellow sandstone interbed, slightly

‘From 29 to 30 feet, yellow sandstone interbed, slightly

Grey and brown, fine-grained, moderately to well sorted,
subrounded to subangular, calcareous, moderately

Grey and brown, calcareous, moderate molsture content.

Brown, fine-grained, moderately to well sorted, subrounded
to subangular, moderately cemented, moderate moisture

From 80 to 95 feet, carbonate cement increases.

Dark grey, moderately cemented, moderate moisture

DESCRIPTION OF MATERIAL

ASPHALT CONCRETE &

AGGREGATE SUB-BASE

SANDSTONE
siltstone interbeds.

SILTSTONE Blue-grey with yellow sandstone interbeds.
fine-grained, well sorted, slightly moist.
fine-grained, well sorted, slightly moist.

SANDSTONE
cemented, moderate moisture content.

SHALE

SANDSTONE
content.

From 70 to 80 feet, color changes to grey.

SHALE
content, some siltstone,

SANDSTONE

Grey, fine-grained, moderately to well sorted, subrounded
to subangular, calcareous, moderately cemented, moderate
moisture content,
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DEPTH INTERVAL

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-104
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-27

DESCRIPTION OF MATERIAL

(feet)

110 - 150 (con't)

At 120 feet, color is dark grey, high moisture content.
At 125 feet, very high moisture content.

- At 126 feet, encountered groundwater, approximately 4-5
gpm.

1W

TOTAL DEPTH OF BOREHOLE: 150 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE
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FIGURE E-29
SCHEMATIC DIAGRAM OF MONITOR WELL RD-27




DEPTH INTERVAL

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-105

LITHOLOGIC LOG OF MONITOR WELL RD-28

{feet): DESCRIPTION OF MATERIAL
0- 05 ASPHALT CONCRETE &
AGGREGATE SUB-BASE

0.5- 2.5 FILL Silt, medium brown, clayey, fine grained well sorted,
slightly moist, no odor.

25- 3 FILL Sand, yellow-brown, fine to medium grained, moderately
well sprted, slightly moist, no odor.

3-6 FiLL Clay, dark brown, silty, firm, slightly molst.

6 - 14 FILL " Clay, reddish brown, stiff, slightly moist, no odor, very
slow penetration, clay just packs down.
At 7 feet, color changes to dark brown.

14 - 20 SILTY SANDSTONE Grey-brown, fine-grained, moderately sorted, slight-
moist, no odor.

20 -150 SANDSTONE Yellowish-brown, clean fine-grained, well sorted, slightly

moist, no odor.

At 30 feet, brown, fine-grained, moderately to well sorted,
subrounded to subangular, moderate moisture content.

From 35 to 50 fest, carbonate cement.

At 100 feet, color changes to grey, carbonate cement
abundant, moderate to high moisture content.

At 110 feet, moderate moisture content.

At 125 feet, encountered groundwater, low vield.

——— — ——

TOTAL DEPTH OF BOREHOLE: 150 FEET
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
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FIGURE E-30
SCHEMATIC DIAGRAM OF MONITOR WELL RD-28




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-106
LITHOLOGIC LOG OF MONITOR WELL RD-29

DEPTH INTERVAL

(feet) DESCRIPTION OF MATERIAL
0- 05 ASPHALT
0.5- 6 ’ SANDY SILT Medium brown, alluvium and fill, slightly moist, no odor,

clay content increasing with depth,

6 - 13 SILTY SANDSTONE Yellow-brown, poorly sorted, slightly moist, no odor.

From 11 to 11.5 feet, siltstone interbed, grey brown,
slightly moist.

From 13 to 15 feet, siltstone interbed.

13 - 27 SILTSTONE ‘Grey, dry, no odor, some thin yellow sandstone interbeds.
27 - 30 SILTSTONE Blue-grey, slightly moist, no odor.
30 - 75 SANDSTONE Grey, fine-grained, moderately to well sorted, subrounded

to subangular, calcareous, moderately cemented, moderate
moisture content.

From 40 to 50 feet, grey and brown sandstone.
At 45 feet, very high moisture content.
At 46 feet, encountered groundwater.
75 - 85 SHALE Grey, moderately cemented.

85 -100 SANDSTONE Grey, fine-grained, moderately to well sorted, subrounded
to subangular.

e — — e

TOTAL DEPTH OF BOREHOLE: 100 FEET




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LLAND SURFACE
IN FEET
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FIGURE E-3lI
SCHEMATIC DIAGRAM OF MONITOR WELL RD-29




. B =

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-107
LITHOLOGIC LOG OF MONITOR WELL RD-30

DEPTH INTERVAL .
(feet) - DESCRIPTION OF MATERIAL

0- 4 SAND Brown, fine-grained, sand, loose, low plasticity, moderate
moisture content.

4 - 75 SANDSTONE . Brown, fine-grained, moderately to well sorted, subrounded
to subangular, weakly cemented, moderate moisture
content.

At 20 feet, high moisture content.
At 25 feet, very high moisture content.

At 30 feet, encountered groundwater, approximately 1-2
gpm.

At 40 feet, increasingly grey.

At 55 feet, grey sandstone.

e —— . _——— o — .

TOTAL DEPTH OF BOREHOLE: 75 FEET
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DEPTH BELOW
LAND SURFACE
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FIGURE E-32
SCHEMATIC DIAGRAM OF MONITOR WELL RD-30
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DEPTH INTERVAL
(feet)

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-110

LITHOLOGIC LOG OF MONITOR WELL RD-33A

0-3
3 -30
30 -320

SILTY SAND

SANDSTONE

SANDSTONE

DESCRIPTION OF MATERIAL

W

Brown, trace clay, medium grained, moderately sorted,
subangular, to subrounded, loose, slight plasticity, .no
cementation, dry, no odor.

Buff, trace silt, fine grained, moderate to well sorted,
dense, non-calcareous, weak to moderate cementation,

-dry, no odor,

From 3 to 5 feet weathered.

At 10 feet moderate cementation. .

Grey, some silt, trace clay, fine to medium grained,
moderately sorted, subangular to subrounded, dense,

calcareous, moderate to strong cementation, dry, no odor.

At 35 feet color change to blue grey, strong calcareous
cementation. .

At 85 feet slight increasé in grain size, color change to
grey.

At 105 feet cementation-decreases to moderate.
From 125-130 feet color change to brown.

At 130 feet color change to grey.

From 140 to 145 feet some black claystone layers.
From 155 to 160 feet some interbedded claystone.
At ‘170 feet ceméntatﬁon becomes weak.

From 170 to 180 feet some black claystone layers.

At 180 feef slight increase in grain size.




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-110
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-33A

DEPTH INTERVAL .
{feet) DESCRIPTION OF MATERIAL

30 - 320 cont'd SANDSTONE From 185 to 190 feet some interbedded claystone.
From 210 to 215 feet some brown sandstone.

At 235 feet cementation becomes moderate, some coarse
sand present.

At 275 feet moisture content increases to slightly moist,
some black claystone present.

At 285 feet moisture content increases to maist.
At 295 feet moisture content increases to wet.

From 315 to 320 feet some clay present.

TOTAL DEPTH OF BOREHOLE: 320 FEET
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DEPTH BELOW
LAND SURFACE
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FIGURE E-35

SCHEMATIC DIAGRAM OF MONITOR WELL RD-33A
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DEPTH INTERVAL
__(feet)

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-111

LITHOLOGIC LOG OF MONITOR WELL RD-33B

E———

38 - 455

SILTY SAND

SANDSTONE

SANDSTONE

DESCRIPTION OF MATERIAL

Brown, trace clay, medium grained, moderately sorted,
subangular, to subrounded, loose, slight plasticity, no
cementation, dry, no odor.

Buff, trace silt, fine grained, moderate to well sorted,
dense, non-calcareous, weak to moderate cementation,
dry, no odor.

Below- 18 feet some medium and coarse grains.

At 22 feet color change to light brown, moisture content
increases to slightly moist.

At 30 feet color change to grey brown.
Grey, some silt, trace clay, fine to medium grained,
moderately sorted, subangular to subrounded, compact,

calcareous, moderate cementation, slightly moist, no odor.

At 82 feet becomes dry.

At 85 feet strongly calcareous, cementation becomes
strong.

At 102 feet color change to brown, moderately calcareous
cementation decreases to moderate.

At 108 feet color change to grey-brown.
At 128 feet predominantly fine-grained.
At 140 feet strongly calcareous.

At 150 feet color change to blue-grey.
At 170 feet color change to grey-brown.

At 175 feet color change to blue-grey.




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-111
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-33B

DEPTH INTERVAL :
{feet) DESCRIPTION OF MATERIAL

—

38 - 455 cont'd SANDSTONE From 175 to 180 feet some claystone present.
At 232 feet silt and clay content increasing. _
At 260 feet slightly moist.

From 282 to 283 feet water bearing fracture, producing 1
to 2 gpm on airlift, formation becomes wet.

From 300 to 310 feet interlayers of brown clayey
sandstone.

At 320 feet cementation weak to moderate.
Below 335 feet black claystone beds begin to appear.
Below 345 feet white dolomitic vein filling.
At 380 feet becomes finer grained.
Below 395 feet cementation decreases to weak.

455 - 475 CLAYSTONE Black, some interbedded sandstone, fow to moderate
plasticity, dense, non-calcareous, moderate cementation,
wet, no odor.

At 470 feet sandstone content increasing.
475 - 495 , ' SANDSTONE Biue-grey, some black claystone interlayers, fine to medium

grained, well sorted, subangular, compact, non-calcareous,
moderate cementation, wet, no odor.

z
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DEPTH INTERVAL
{feet)

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-111
{continued)

LITHOLOGIC LOG OF MONITOR WELL RD-33B

DESCRIPTION OF MATERIAL

495 - 508

508-678

SANDSTONE WITH
CLAYSTONE

SANDSTONE

Grey, with black claystone interlayers,
fine-grained, moderately sorted, subangular, dense, non-
calcareous, moderate cementation, wet, no odor.

From 501 to 502 feet large water bearing fracture, yielding
75 to 100 gpm on airlift.

At 505 feet sandstone content increasing, claystone
interlayers decreasing.

Grey, some interbedded black claystone, fine to medium
grained, moderately sorted, subangular, very dense, non-
calcareous, moderate to strong cementation, wet, no odor.
Below 518 fest claystone interbeds decreasing.

At 521 feet fracture present.

At 522 feat cementation decreases to moderate.

Below 535 feet slight increase in grain size,

From 605 to 610 feet some very fine to fine gravel
present,

From 620 to 630 feet some black claystone intgﬂayers.
At 645 feet small fracture.

From 660 to 665 feet some black claystone interlayers.

— ]

TOTAL DEPTH OF BOREHOLE: 678 FEETY

Y Borehole was cemented back to 415 feet during well completion

8840M-89C GWRC
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FIGURE E-36
SCHEMATIC DIAGRAM OF MONITOR WELL RD33B
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-112

LITHOLOGIC LOG OF MONITOR WELL RD-33C

DEPTH INTERVAL .
{feet) . DESCRIPTION OF MATERIAL

———

0-3 SILTY SAND Light brown, trace clay, fine to medium grained,
. moderately sorted, subangular, to subrounded, loose, slight
: . plasticity, no cementation, dry, no odor.

3-25 SANDSTONE Buff, trace silt, fine grained moderate to well sorted,
compact, non-calcareous, weak cementation, dry, no odor.

From 3 to 5 feet weathered.
At b feet cementation becomes moderate.

25 - 350 SANDSTONE Grey-brown, some silt, trace clay, fine to medium grained,
moderately sorted, subangular, dense, calcareous,

moderate to strong cementation, dry, no odor.

At 50 feet slight increase in grain size, moderate
cementation

At 60 feet color change to blue grey, becomes strong.,
calcareous.

At 82 feet moderate to strong cementation.
From 100 to 115 feet slightly moist.
From 115 feet becomes dry.

From 125 to 130 feet color change to light brown, slight
decrease in cementation. ‘

Fram 185-195 feet color change to light brown, decrease
in cementation,

From 240 to 250 fest very fine grained,
At 302 feet water bearing fracture,

Below 310 feet some thin claystone beds are present.




_.
T
I )

. 370-520 SANDSTONE Grey, trace very fine gravel, fine to medium grained,

GROUNDWATER RESOURCES CONSULTANTS, INC,

TABLE A-112
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-33C

DEPTH INTERVAL
{feet) DESCRIPTION OF MATERIAL

Below 340 feet some coarse sand and very fine
gravel is present.

350 - 370 SANDSTONE Grey black, with interbedded claystone, trace gravel,
medium grained, poorly sorted, subangular,
moderate to strong cement, non-calcareous, wet, no
odor.

Below 365 feet claystone content decreases.

well sorted, subrounded, compact, moderate
cementation, non-calcareous, wet, no odor.

At 375 feet cementation becomes weak.
At 380 feet grain size becomes very fine to fine.
At 415 feet cementation increases to moderate. ‘

At 422 feet water bearing fracture, doubles flow
rate.

At 430 feet becomes fine to medium grained.

At 480 feet becomes finer grained, siity and
calcareous.

From 480 to 485 feet color change to brown.
At 499 feet small fracture bearing water.

At 505 feet becomes medium grained.

e ——————— e —— — .

TOTAL DEPTH OF BOREHOLE: 520 FEET

B8640M-89C GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.
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FIGURE E-37
SCHEMATIC DIAGRAM OF MONITOR WELL RD-33C




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-113

LITHOLOGIC LOG OF MONITOR WELL RD-34A
DEPTH INTERVAL

{feet) DESCRIPTION OF MATERIAL
0-8 CLAYEY SAND Light brown, trace gravel, fine t0 coarse sand, poorly
sortad, subangular, loose, slight plasticity, no cementation,
dry, no odor.
8-32 SANDSTONE Buff, some silt, trace very fine gravel fine-grained,

moderately sorted, subrounded, compact, upper five feet
weathered, weakly cemented, non-calcareous, dry, no
odor,
At ten feet becomes slightly moist.
At twelve feet unweathered.
At 18 feet becomes moist.
At 27 feet cementation increases to moderate.

32 - 60 SANDSTONE Blue-grey, very fine to fine grained, trace silt, moderat
sorted, subrounded, compact, strongly cementea,
calcareous, slightly moist, no odor.

From 42-43 feet buff non-calcareous sandstone interlayers.

From 47-48 feet buff non-calcareous sandstone interlayer.

At 49 feet becomes wet, probable fracture zone 49 to 51
feet,

TOTAL DEPTH OF BOREHOLE: 60 FEET
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DEPTH INTERVAL
(feet)

0-8

22 - 230

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-114

LITHOLOGIC LOG OF MONITOR WELL RD-34B

DESCRIPTION OF MATERIAL

CLAYEY SAND

SANDSTONE

SANDSTONE

Light brown, fine to medium sand, moderately sorted,
subapgular, loose, slight: plasticity, no cementation, wet,
no odor. ’
At two feet moist.

Buff, some silt, tracs very fine gravel, fine-grained, well
sorted, subrounded, compact, upper four feet weathered,
weakly cemented, non-calcareous, slightly moist, no odor.
At twelve feet unweathered, moderately cemented.

At 18 feet becomes dry,

Blue-grey, some silt, very fine to fine grained, moderate to
well sorted, subrounded, very dense, _moderately
cemented, calcareous, dry, no odor.

At 30 feet color change to grey, becomes moist.

From 40 to 60 feet cementation becomes weak, very
slightly calcareous.

From 55 to 60 feet some claystone interlayers.

At 60 feet calcareous cement increases.

At 71 feet possible fracture.

At 92 feet water is present; increasing with depth.

At 101 feet possible fracture.




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-114
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-34B

DEPTH INTERVAL
{feet) DESCRIPTION OF MATERIAL

22 - 230 {cont'd) SANDSTONE Below 102 feet grain size increases, some coarse sand and
fine grave! present.

Beldw 120 feet some thin black claystone beds appear.
From 173 10 175 feet possible fractures.
From 175 to 180 feet white, calcareous, vein filling.

From 200-215 large amount of white calcareous vein
filling.

From 215-220 possible small fractures.

230 - 240 SANDSTONE/ Dark grey, fine grained sandstone
CLAYSTONE interbedded with black claystone, compact, weak to
moderate cement, non-calcareous.

TOTAL DEPTH OF BOREHOLE: 240 FEET
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FIGURE E-39
SCHEMATIC DIAGRAM OF MONITOR WELL RD-34B
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-115

LITHOLOGIC LOG OF MONITOR WELL RD-34C

DEPTH INTERVAL DESCRIPTION OF MATERIAL
{feet)

o e

0-7 CLAYEY SAND Light brown, trace gravel, fine to coarse sand, poorly
. sorted, subangular, loose, slight plasticity, no
cementation, slightly moist, no odor.

7-22 SANDSTONE Buff, some silt, very fine to fine-grained, well sorted,
subrounded, compact, upper two feet weathered,
weakly cemented, non-calcareous, dry, no odor,

At nine feet unweathered, moderately cemented.

From 18 to 19 feet some very coarse sand and very
fine gravel present.

22 - 32 SANDSTONE Blue-grey, fine to medium grained, moderately sorted,

subrounded, very dense, strongly cemented, highly
calcareous, dry, no odor.

32 - 60 SILTY SANDSTONE Brown, some clay, medium grained, moderately,
sorted, subrounded, compact, slight plasticity, weak to
moderate cement, non-calcareous, moist, no odor.

At 38 feet wet.

From 45 to 55 feet interbedded dark claystone layers
are present.

60 - 220 SANDSTONE Blue-grey, some silt and clay, fine to medium grained,
: well sorted, subrounded, very dense, moderately
cemented, calcareous, wet, no odor.
From 74 to 75 feat fracture.
From 77 to 79 feet some claystone interlayers.

From 107 to 110 feet several fractures.

From 115 to 117 feet some calcite.

8640M-89C GWRI(




GROUNDWATER RESOURCES CONSULTANTS, INC.

- TABLE A-115
: _ {continued)
LITHOLOGIC LOG OF MONITOR WELL RD-34C

DEPTH INTERVAL

{feet) DESCRIPTION OF MATERIAL
60 - 220 SANDSTONE Below 120 feet slight grain size increase

{cont'd) to medium - coarss.
| At 137 feet fracture.
Below 140 feet some fine gravel present.
From 1_50 to 160 feet gravelly interbeds present.
| . Below 182 feet cementation Increases to strong.
From 183 to 186 feet some grey claystone interlayers.

From 200 to 205 feet some brown clayey sandstone
interlayers. .

From 205 to 210 feet some gravel and claystone
claystone increasing with depth.

| 220 - 258 SANDSTONE Grey-black, with claystone interlayers, fine grained,
B moderately sorted, subrounded, compact, moderate
cementation, calcareous, wet, no odor.
From 228 to 232 feet fractured.
Below 245 feet claystone interlayers decrease.
R 258 - 450 SANDSTONE Blue-grey, trace silt, occasional claystone interlayers, very
: fine to fine-grained, well sorted, subrounded, dense,
| moderate cementation, calcareous, wet, no odor.

From 282 to 285 feet claystone interlayers,

1 From 300 to 305 feet cementation is weak,




DEPTH INTERVAL
(feet)

258 - 450
{cont'd)

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-115
(continued)

LITHOLOGIC LOG OF MONITOR WELL RD-34C

SANDSTONE

DESCRIPTION OF MATERIAL

From 317 to 326 feet some claystone
interlayers.

From 330 to 345 feet fractured, hole making more water.
Below 370 feet calcareous cement decreasing.
From 378 to 395 feet cementation increases to hard.

From 388 to 390 feet some brown clayey sandstone
interlayers.

Below 395 feet cementation decreases to moderate.
From 400 to 412 feet some black claystone interlayers.
Below 425 feet cementation increases to hard.

From 430 to 440 feet some black claystone and brown
clayey sandstone interlayers.

W

TOTAL DEPTH OF BOREHOLE: 450 FEET
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FIGURE E-40
QCHEMATIC DIAGRAM OF MONITOR WELL RD-34C
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DEPTH INTERVAL
{feet)

GROUNDWATER RESOURCES CONSULTANTS, INC.
TABLE A-143

LITHOLOGIC LOG OF MONITOR WELL RD-50

DESCRIPTION OF MATERIAL
—

0-4

4-10

10-195

|

. SANDY CLAY Dark brown, trace fine-grained sand, loose, low plasticity,
slightly moist.

SILTY CLAY Reddish brown, trace sand, compact, moderate plasticity,
slightly moist,

SANDSTONE Buff, trace silt, fine-grained, very slightly calcareous,

poorly graded, subrounded, compact, weak cementation,
slightly moist.

@ 14’ dense, moderate cementation.

@ 22’ grey brown, very calcareous, moderate to strong
cementation, dry.

@ 3%’ light brown, slightly calcareous.

@ 56’ slightly moist.

@ 58’ dry.

@ 64’ non-calcareous, silty.

@ 82’ grey brown, decreasing silt content, slightly coarser.
@ 114’ biue grey, very calcareous, strong cementation.
@ 145’ wet (first groundwater, 5-10 gpm).

@ 160’ groundwater production increases with depth.
@ 168’ cementation increasing.

@ 190-193' weak cementation.

I

TOTAL DEPTH OF BOREHOLE = 195 FEET

8840M-8%C GWRC
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DEPTH BELOW
LLAND SURFACE
IN FEET
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SCHEMATIC DIAGRAM OF MONITOR WELL RD-50
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-151

LITHOLOGIC LOG OF MONITOR WELL RD-54A

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL

0-12 " SANDSTONE Brown, some silt and clay, poorly graded, subrounded,
compact, moderate cementation, slightly calcareous, dry.

@ 4’ blue grey, dense, moderate to strong cementation.

12 -14 CLAYSTONE Brown, some sand, compact, low plasticity, weak
cementation, noncalcareous, dry.

14 - 278 SANDSTONE Blue grey, some silt and clay, fine to medium grained,
poorly graded, rounded, dense, moderate to strong
cementation, slightly calcareous, dry.

@ 16’ slightly moist.
@ 26’ clay content decreasing, becoming more calcareous.
@ 32’ dry.

@ 36’ light grey.

@ 44’ fine grained.

@ 52’ moist,

@ 64’ slightly moist.
@ 75'-90’ clayey.

@ 96’ dry.

@ 120" slightly moist.
@ 142’ dry.

@ 148’ biue grey, very calcareous, fine grained, strong
cementation.

@ 176’ slightly moist.
@ 180" dry. R
@ 216'-217' thin, yellow brown bed.

@ 218’ blue grey.

B040M-88C GWRC
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TABLE A-151
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-54A

DEPTH INTERVAL

(feet) DESCRIPTION OF MATERIAL
14 - 278 (cont'd) SANDSTONE @ 237’ fracture.
@ 238' moist.

@ 246’ slightly moist.

@ 270'-278’ fine to medium grained.

TOTAL DEPTH OF BOREHOLE = 278 FEET

B8640M-B8C GWRC
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DEPTH BELOW
LAND SURFACE
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FIGURE E-76
SCHEMAT IC DIAGRAM OF MONITOR WELL RD-54A
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-152

LITHOLOGIC LOG OF MONITOR WELL RD-548

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL

0-158 SANDSTONE Light brown, some silt, fine to medium grained, some

coarse sand, moderately to poorly graded, subrounded,
compact, weak cementation, slightly calcareous, slightly
moist,

@ 4’ grey, poorly graded, dense, moderate cementation,
dry.

@ 8-9' brownish grey, fractured, moist.

@ 14’ blue grey, moderate to strong cementation,
moderately calcareous, moist.

@ 18’ olive gray, fine grained, subangular and subrounded,
moist.

@ 23’ medium grey, very moist.
@ 24’ dense to very dense.

@ 27° light grey, compact to dense, moderate
cementation, slightly moist to moist.

@ 32’ slightly moist.
@ 38' weak cementation.

@ 48’ moderate to poorly graded, some medium grained
sand.

@ 60’ some silt.

@ 84’ none to weak cementation, dry to slightly moist.
@ 90’ weak cementation. ‘

@ 98’ dry

@ 102’ dry to slightly moist,

@ 108’ none to weak cementation.

@ 124’ weak cementation.

@ 128’ weak to moderate cementation, slightly moisf
@ 134’ siity, fine grained sand, poorly graded.

@ 138’ moderate to strong cementation.

B840M-290 GWRC
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TABLE A-152
(continued)
LITHOLOGIC LOG OF MONITOR WELL RD-54B

DEPTH INTERVAL
{feet) DESCRIPTION OF MATERIAL

0 - 158 (cont'd) SANDSTONE @ 144’ some silt, strong cementation, dry to slightly mois'

@ 148’ moderate to strong cementation, slightly moist t
moist.

@ 154’ moderately to poorly graded, weak to moderat
cementation, dry to slightly moist.

@ 156’ loose to compact.

158 - 164 SILTSTONE Light olive grey, sandy, clayey, fine grained sand, poor
graded, compact to dense, moderate cementation, slight
moist.

164 - 206 SANDSTONE Light grey, medium grained, moderately to poorly grade

subangular and subrounded, compact to dense, we:
cementation, dry.

@ 168’ dry to slightly moist.

@ 178' weak to moderate cementation, slightly moist.
@ 184’ none to weak cementation, dry to slightly moit
@ 188’ weak cementation

@ 194’ no cementation

@ 198’ fine grained, poorly graded, weak cementati
slightly maist.

@ 205.5-206" fracture

206 - 218 SILTY SANDSTONE Olive grey, clayey, very fine grained, compact, moderat:
strong cementation, moist.

@ 208’ light olive grey, strong cementation, moist
slightly moist.

@ 204’ some clay
218 - 437 SANDSTONE Silty, very fine grained, moderate cementation, fﬁoist
@ 228’ some silt, strong cementation.

@ 238’ wet

8640M-89C OW
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TABLE A-152
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-54B

DEPTH INTERVAL
{feet) DESCRIPTION OF MATERIAL

. ——— — —————— — — ———— L ]

218 - 437 (cont’d) SANDSTONE @ 240’ fine grained, some silt, scattered medium grained

sand.
@ 244 increasing silt content.
@ 246-278' no cuttings returned, no water in return.

@ 278' olive grey, moderately to poorly graded,
subangular and angular, compact, weak to moderate
cementation, moist.

@ 282’ slightly clayey, strong cementation.

@ 288’ olive grey to light olive grey, fine grained, poorly
graded.

@ 300.5' very moist
@ 305’ olive grey, silty, slightly clayey.
@ 308’ no clay, less silt, moderately cemented.

@ 312’ loose to compact.

©@ 314’ light olive grey to grey, compact, Strong
cementation, moist.

@ 324’ olive grey, slightly clayey.
@ 358’ moist to very moist.
'@ 368’ moist
@ 374' maist to very moist.
@ 384’ small increase in clay content, moist.
@ 388’ moist to very moist.
@ 394’ clay content decreases slightly.

@ 398’ dense, moderate to strong cementation, moist.




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-152
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-54B

DEPTH INTERVAL

(feet) DESCRIPTION OF MATERIAL

218 - 437 (cont'd) SANDSTONE @ 404’ more clay, compact to dense, strong cementation.

@ 418’ light olive grey, minar to no clay, moderate to
strong cementation, siightly moist.

@ 428’ olive grey, trace clay, slightly moist to moist.

@ 436’ slightly moist to dry.

|

TOTAL DEPTH OF BOREHOLE = 437 FEET
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OEPTH BELOW
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FIGURE &-77
SCHEMATIC DIAGRAM OF MONITOR WELL RD-548




DEPTH () COMMENTS
DESCRIPTION °':f""£ss
BOTTOM nches)
0-620 SANDSTONE Blue grey to tan, dry to slightly molst, very 4 ) ? ? fillad with clay
calcareous fine to medium grained. 22.2 248 ? structurat saopega @ 23.9-24.6"
; 40.2 41.8 closed structurat
@12’ blue grey. 58.5 68.2 thin structural filled
3 minor seepage @ 179.5°
. @ 20-21' claystone, calcareous, molst, blue grey. 183.5 185.5 118-1/2 structural multipls fractures
. stetic water @ 187’
@ 28-28.5' siltstone Interbed. - 201.6 202.4 thin/closed structural
218 218 o0-1/18 bedding plune minor seepage @ 218°
@ 90’ formation becomes harder with depth. - 2986 296 o116 structural
301 304 o-118 structural 4
© 1142-16586’ clayey matiix. 327 327 filled structural ]
; 405 405 o-1/18 structural
@ 218-234’ clay content Increases. 417 417 o-1/16 bedding plene
j 426 426 0-1/18 structural
@ 230’ drill cuttings drying out. 429 —— 0-1/16 structurs! vartice! fracture
| 514 514 0-1/18 bedding plane
@ 278-290" increasing clay content. 516 516 0-1/18 structural |
583 583 0-1/18 structursl r
@ 310-326' very calcaracus. h
@ 332-340’ some claystone interbeds.
@ 410’ silty matrix, slightly caloaracus.

® 420 air-lift discharge rata less than 1 gpm.

@ 430-480’ poor cuttings return, discharga system
plugging.

@ 478-498’ Increasing clay content.

© 500-520' slity sandstone, very fine to fine .
grained, strongly caiceraous, light gray, dry to .
slightly molist.

@ 520’ sendstone Is light grey, fina grained,

4OM-8C QWRC
GROUNDWATER RESOURCES CON¢  "ANTS, INC.
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TABLE A-153 )
| ‘ . {continued)
LITHOLOGIC AND VIDEO CAM RAL UMMARY OF MONITOR WELL RD-54C
S Tl ”” e R r
e h .
DEPTH (it 0
DEFTH DESCRIPTION i OPENNESS TYPE COMMENTS
0 - 620 SANDSTONE @ 540’ slight increase In moisture, noticeable j .
decressa in dust. !
@ 548° olity metrix.@ 580’ inareass in clay/silt !
oontent. l
@ 583" increass In moisture. !
@ 596 borehole producing 1-2 gpm during drilling !
operations,
@ 607’ Incrasse In moisture.
D 820’ decraase In silt/clay content, - |
‘ ‘ TOTAL DEPTH OF BOREHOLE: 620 FEET TOTAL VIDEO LOG DEPTH: 597 FEET I

NOTE: Sandstone throughout borehole is predominately massive and fine to medium grained.

The initial video log of the RD-54C borehale was conducted on July 16. The log was relatively clear and the static water level was 187 feet. Unfortunately,
ideo log tape could not be reproduced. However, detailed notes describing lithology

the logging contractor’s tape system malfunctioned and a copy of the vi
and fractures were compiled during the video logging. After completion of packer testing, the borehole was video logged again on July 18. Unfortunately,
the second log was not as clear as the initial log below a depth of 250 feet. The video log summary presented was developed from field notes prepared

during the initial video logging and from review of the upper 250 feet of the sacond video log.

5640M-89C GWRC
GROUNDWATER. RESOURCES CONSULTANTS, INC.
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FIGURE E-78
SCHEMATIC DIAGRAM OF MONITOR WELL RD-54C
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TABLE A-157
| LITHOLOGIC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL RD-57
SRR e "":'3 ';,.- ; fh:;i?:s ,&:}? R gt X3 o
ae e AT SR HTHOLOGY, .0 e el ol eie i baia 4 8 8 FRACTURES: ®
‘ DEPTH (ft) COMMENTS
DfrJ“ ~ DESCRIPTION °:’lﬁ:‘::‘;‘s TYPE
| TOP BOTTOM
3-380 Silty iLight yellow brown, fina grained, some medium 24 ' bedding plans?
Sandstone \grained, slightly micaceous, modarately graded, 28 bedding plens
'dense to very denss, moderate cementation, non- 27 bedding plene
. 'calcareous, slightly molst. 28 bedding plana
‘ 29 bedding plane
@ 10’ moderately to well graded. 44 bedding plans
‘ . 84.1 84.6 1/8 structural? ]
" @ 18’ moderately graded, dense. 84.9 85.4 ine structural
: 89.7 - 70.0 bedding plans?
@ 1B’ some coarse sand, well graded, moderately 70.5 70.9 1/16-1/8 structural?
|to strongly calcareous. - B4,8 85.1 18 structural?
‘ 87.6 93.9 0-1/8 structural fracture zone
1@ 20’ fine greined, poorly graded, slightly clayey, 101.6 101.8 0-116 structural
/fow plasticity, non-calcareous to weekly 108.8 111 0-1/8 structural fracture zone
| calcareous, moderate cementation, slightly moist | 1143 115.0 0-118 structursl fracture zone
'to moist. 123.4 124.2 0-3/18 structural fracture zone
13684 137.1 closad _structurel
@ 28’ No clay, moderately to poorly graded, 150.8 151.17? 1/8 structural
moderately celcareous, slightly moist. 152.4 154.4 0-3/16 structural fracture zone
: 179.5 180.1 closed structural?
‘ §@ 31’ very silty, poorly gredad. 207.8 208.8 116-1/4 structural fraoture zone t
- - 209.7 2110 jo-1/18 structural? fracturs zone? {
@ 32’ very fine grained, very silty, clayey, 211.3 212.7 ine-1/8 structural fracturs zone
moderate plasticity, moderate to strong 213.3 213.7 1/8 - 3/4 structursi targest fracture
osmentation, strongly valocarsous, harder, dry. 2173 218 o-118 structural?
231.4 bedding plana?
@® 41’ very pale brown, clay absent or minor, no 232.4 233.8 ine structural
plasticity, moderste to strong comontation. 238.1 240.0 stratigrephic biebs
242.8 244.3 bedding plane?
@ 46’ light yeflow brown. 249.0 bedding plane?
267.4 269.1 bedding plans?
@ 50’ moderate comentation, moderately to 270.1 bedding plane?
‘strongly calcareous, siightly molet. 270.5 2725 0-1/4 structurel {racturs zone
! 273.6 274.4 stratigraphic blebs or badding
| @ 55’ moderata to strong cementstion, strongly 281.4 281.9 closed structura!
calcarsous, damp. 283.4 283.77 | closed structurs!
285 bedding plane?
@ 68’ vory pale brown, predominantly fine 2806.2 287.0 closed structursl?
grained, some medium grained, moderately to 296.8 297.3 closad structural
poorly graded, dry. 308.2 308.8 bedding plane?

#540M-89C GWRC GROUNDWATER RESOURCES CONSULTANTS, INC.
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TABLE A-157
{continued)
DEO CAMERA NITOR WELL RD-57
RS, ran | s o T = _______————--————--—'-———‘——"—T'-——"_

B, s
PR | RS

COMMENTS

DT“ DESCRIPTION O':E'::ESG TYPE
! ToP BOTTOM (inchss)
3-380 Silty @ 72’ olightly moist to molst, 314.4 314.7 bedding plano
cont’d Sandstone ! 3220 322.3 bedding plans?
@ 74’ light grey, some medlum grainad sand, 329.1 329.5 bedding plana?
moderately to poorly graded, dense to very dense, 330.5 330.8 bedding plane?
strong cementation, slightly molst. 332.7 333.2 bedding plane?
338.8 337.1 0-1/18 structural
@ 78’ light brown grey, no to fow plasticity. 343,2 343.8 0-1/16 structure!
3470 347.4 bedding plans
@ 82 tight grey, no clay, poorly graded, donss, no 349.47 351.8? 1116 -1/8 structurel filled, steep
plasticity, moderete cementation. I 3526 352.9 0-118 structural filled
‘ 3s55.7? 356.6 118 structural filled, stoop
‘ @ 89° light yellow brown, melst. 360.1 bedding plana?
| 360.9 3613 bedding plane? ravallod (pertially)
@ 91’ light grey, minor clay, no to low plasticity. 361.7 No watar seapage observed ebove static
water level at 361.7
@ 98’ no cley, no plasticity, moderate to strong 383.0 0-1/18 structurel? murky below water surface, filled
cementation. 364.3 0-1/16 structuraf tilled
384.6 bedding plans
@ 97’ alightly molst to molet. 385.8 386.47 0-1/16 structural filled
J 366.9 367.2 0-1/18 structural filled
@ 102’ slightly molst. | 368 water somewhat clearer
@ 109’ dry.

@ 114.5’ light yeliow brown, slightly claysy,
compact to denss, low plasticity, modersto
cementation, slightly moist to moist.

@ 120’ light grey, dense, no plasticity, moderate
to strong cementation.

@ 122’ slightly harder, dense to very donse.
@ 130" siight Increase in moisturs.
@ 141’ moisture decrosses.

@ 149’ very strongly calcareous, strong
cementation, dry.

3840M-89C GWRC

GROUNDWATER RESOURCES CON’  TANTS, INC.
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TABLE A-157
{continued)

viD

.
e

AMERA LOG SUM
R e

B

COMMENTS
OEPTH DESCRIPTICN OPIEN:EBS TYPE
3-380 @ 154' groy, siightly molst to molst.
cont’d !
® 158’ slightly clayay, low plasticity.
® 180’ less silty, moderately to strongly
calcareous, dones, no plasticity, molst.
© 168’ strongly calcareous. i
€ 180 siightly moist.
@ 181" molst.
@ 190’ tracs of clay, no to low plasticity,
moderately celcarsous.
@ 193’ slight decreass In moisture.
@ 196’ no clay, some medium grained sand,
moderataly to poorly graded, no plasticity, strongly Ii
qalnarooql.
@ 200° light grey, very fina grained, very siity,
minor clay, poorly graded, no to low plasticity,
moderately calcareous.
From 204 to 205.5° claysy, strongly calcareous,
dry.
@ 205.5° slightly moist.
© 210’ groy.
© 217’ dry, no plasticity.
G 219* slightly molst, no to low plasticlty.
@ 226' damp, no plasticity.
@ 230’ slightly moist.
MAY-OCHNRE  omem s _ GROUNDWATER RESOURCES CONSULTANTS, INC.
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TABLE A-157 -
{continued)
LlTHOLOGlC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL RD-57
”{:w: '~ T R 3 \S’:‘Fbaes"fn'«‘ :; R R
DEPTH f
DEPTH DESCRIPTION i OPENNESS TYPE COMMENTS
3-380 @ 236’ clayey, low to medium plasticity, damp.
cont'd

@ 240’ no to low plasticity.

@ 243’ dry.

@ 250’ damp, no plasticity.

@ 266’ slightly molst.

@ 270’ slightly molst to molet.

@ 272’ moist.

@ 274’ dsmp.

@ 275" slightly molst, low plasticity.

@ 3086’ no to low plasticity, moderate
camentation, moderataly to strongly calcareous,
slightly moist to molst.

@ 316’ moderately calcaraous, no plasticlty.
@ 326’ moderately to strongly calcareous.

@ 340’ moderate to strong csmentation, strongly
calcaroous.

@ 350 moderate cemsntation, moderately to
strongly calcareous.

From 357 to 359’ fractures.
Ffan 357 to 358’ dry.
@ 358° slightly moist to molst.

From 365 to 376" no cutting raturns.

i

340M-89C GWRC

GROUNDWATER RESOURCES CON

TANTS, INC.




TABLE A-157
(continued)
MEOG SUMMARF MONITOR WELL RD-57 .

R ‘ﬁ. X .:.l
SN YH 40 0w
AR RAS —.nt -
DEPTH {ft) COMMENTS

DEPTH DESCRIPTION OPENNESS TYPE
380- Sandstons Fine to medium grained, slightly silty, moderately 381 visibility decreases
419 graded, subanguler and subrounded, dense, weak 39%0.8 391.3 bedding plane? bit marks?

to modsrate cementation, weekly calcarsous, 412 stratigraphic blebs

damp. 4165 bedding plane?

417.2 bottom

@ 386° very silty, fine grained only, poorly graded,

clayey, moderate ocementation, modarately to

strongly calcareous, slightly molst.

@ 390’ strongly celcareous,

@ 396’ modorate plasticity. |

@ 400’ soms medium grained sand, tracs of l

coarse, possibly less silt, weskly to moderately

qllclreous. !

@ 408’ non-calcareous to weakly csloareous.

From 410 to 415’ somae silty and sandy claystone

'TOTAL DEPTH OF BOREHOLE: 419 TOTAL VIDEO LOG DEPTH: 419 H

8640M-83C QWRC
GROUNDWATER RESOURCES CONSULTANTS, INC.
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IN FEET

o:

N

9.5

- 17Y,-inch BOREHOLE

}— CEMENT SEAL

12 '/a-inch BLANK STEEL. CASING

SN

—————————— 6}~ inch BOREHOLE

i-inch STEEL COLUMN PIPE

L

I-inch BLANK PVC SOUNDER TUBE

410

BN

3, H.R SUBMERSIBLE PUMP

419

TOTAL DEPTH OF BOREHOLE

FIGURE E-82

SCHEMATIC DIAGRAM OF MONITOR WELL RD-57
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DEPTH INTERVAL
{teet)

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-161

LITHOLOGIC LOG OF MONITOR WELL RD-59A

DESCRIPTION OF MATERIAL

"TOPSOIL - CLAYEY
SAND

CLAYEY SANDSTONE

Dark brown, fine grained, silty, poorly graded, subangular,
subrounded, compact, high plasticity, slightly moist.

Yellow brown, very fine grained, poorly graded,
subangular, subrounded, compact to dense, medium to
high plasticity, strongly calcareous cementation, laminated.
@ 10’ light brown grey, fine grained, minor medium grains,
poorly 10 moderately graded, dense, medium plasticity,
weak calcareous cementation, dry.

@ 20’ light grey, siltier, increased percentage of fine and
very fine grains, poorly graded, low to medium plasticity.

@ 22' dark grey to dark grey brown, no calcareous
cementation, very moist.

@ 26' brown, fine to very fine grained, trace medium
grained, medium plasticity, moist to slightly moist.

@ 29’ strong calcareous cementation.

@ 30’ light grey to light brown grey, very fine grained,
medium to high plasticity.

@ 35' moderate calcareous cementation.
From 38' t0 41.5’, no cuttings return, wet.

@ 43' dark grey, fine grained, medium plasticity, moist to
slightly maist.

@ 45’ grey.

@ 48.5' dense to very dense, moderate calcareous
cementation,

@ 50’ medium to high plasticity.

TOTAL DEPTH OF BOREHOLE: 58 FEET
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FIGURE E-86

SCHEMATIC DIAGRAM OF MONITOR WELL RD-592A
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TABLE A-162

LITHOLOGIC LOG OF MONITOR WELL RD-59B

DEPTH INTERVAL

b

(feet) DESCRIPTION OF MATERIAL
0-15 " SILTSTONE/ Olive brown, fine grained, some fine sandstone, poorly -
CLAYSTONE graded, compact to dense, medium to high plasticity,

laminated, uncemented, slightly moist.

@ 10’ olive brown to light yellow brown, interbedded =
siltstone/claystone and fine grained sandstone, subangular
and subrounded, dense, weak, calcareous cemaentation.

15-563 CLAYEY SANDSTONE Light vellow brown,

grained, some l—

siltstone/claystone, high plasticity, strong calcareous

cementation, moist.
@ 20’ dark grey brown, slightly moist.

@ 24' one-half foot thick claystone bed.

g

@ 27' moderate to strong calcareous cementation, slightly I—_

moist to moist.
@ 30’ grey.
@ 32’ increase in fines.

@ 38.5’ very moist.

dense, strong calcareous cementation.

I«..;.
‘.

[

@ 40’ dark grey brown, fine to very fine grained, veryI'

@ 41.5' decrease in fines, dense.

@ 44’ wet.

L

@ 47 grey and brown clayey sandstone- and
shale/claystone sandstone, sandstone strongly calcareous, ®___

shale weakly calcareous.

@ 51’ predominantly clayey sandstone, some [

siltstone/claystone and shale.

L

L
|
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-162
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-59B

DEPTH INTERVAL )
{feet) DESCRIPTION OF MATERIAL

53 -214 SILTY SANDSTONE Fine grained, trace medium grained, some clay, low
plasticity, weak to no calcareous cementation.

@ 55 very fine grained, continued interbedded
siltstone/claystone.

@ 61’ Grey, very fine grained, silty, poorly graded,
subangular and subrounded, dense, medium plasticity,
moderate calcareous cementation.

@ 77 fine to very fine grained.

@ 80’ very fine to medium grained, trace coarse grained,

well graded, angular to subangular and subrounded, strong
calecareous cemeantation.

@ 84' less coarse grained, moderately graded, moderate
calcareous cementation.

© 88’ fine to very fine grained, trace medium, poony
graded.

@ 100’ increase in medium grains, moderately to poorly
graded, some shalay partings.

@ 108’ grey brown sandstone, very fine grained, poorly
graded, strong calcareous cementation, interbedded with
dark grey shale.

@ 115’ less shale.

@ 122' grey silty clayey sandstone, very fine grained,
some fine grained.

From 136-138' dark grey shale, brown claystone and
sandy clay, dense to very dense.

From 138-138.5’ very dense.

@ 139" dense to very dense,
From 146-146.5" dark grey shale,
@ 150’ fine to very fine grained.

@ 155’ dense.




- "-.\

MY

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-162
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-598

DEPTH INTERVAL .
{feet) DESCRIPTION OF MATERIAL
MMM
53 - 214 (cont'd) SILTY SANDSTONE From 171-171.5° dark grey shale and brown clay,
moderate to strong calcareous cementation.

@ 175’ some medium grained sand, moderately to poorly -
graded.

From 180-182' beds of dark grey and brown shale and
clay, strong calcareous cementation. =

@ 185' moderate to strong calcareous cementation.

@ 192' fine to very fine grained, poorly graded, strong
calcareous cementation.

@ 200" moderate to strong calcareous cementation,
@ 205’ some fine grained.

@ 213" fracture.

\\

W

TOTAL DEPTH OF BOREHOLE: 214 FEET

}
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DEPTH BELOW
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FIGURE E-87
SCHEMATIC DIAGRAM OF MONITOR WELL RD-598




TABLE A-163

LITHOLOGIC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL RD-59C

ko LITHOLOGY - ',‘ b 8. ,RACTURES . u\u LR
DEPTH (h) COMMENTS
DEPTH DESCRIPTION OPENNESS TYPE '
) ; TOP BOTTOM inches}
0-90 Sandstone/ Light yallow brown, silty, very fine grained, poorly 24 25 1716-1/4 Bedding Multiple bedding planas?
Clayey graded, angular to subangular and subrounded, 30 31 1716 - 1 Structural Multiple fractures, highly fractured zone
Sendstone dsnse, medium plasticity, weak to no calcareous 45 ——- ? Bedding Possible badding pisne fractures
cementation, laminated locally, micaceous, slightly 54 55 116-1/8 Structursl :
moist. 58 59 1716-1/8 Structural Two fractures
8 85 66 filled Structural
@ 8‘ some dark brown siltstone {thin beds). 75 76 1/16-1/8 Structural
84 85 filled Structural
@ 11’ light grey, harder, fine to very fine grained, :1:} 80 1/16 - filled | Structural Multiple fractures, partially filled

trace of medium grains, moderately to poorly

graded, subangular and subrounded, denss to very
dense, moderate to strong calcareous
cementation.

@ 15" low plasticity.

@ 19° grey brown, poorly graded, high plesticity,
moderate calcareous cementation, wat to molst.

@ 25’ clayey sandstone, very fine with trace of
fine grained.

@ 31 herd, very dense.
@ 39’ light grey, increase In fines, very fine

grained, poorly graded, medium to high plasticity,
moderate to strong calcaracus cementation,

slightly molst,
@ 43’ increase in fines.

@® 64’ decrease in fines, some fine grained,
medium plasticity.

@ 67’ strong caloarecus cementation.

@ 78’ wat.

@ 85’ grey, fine tc medium grained, moderately
graded, moderate calcarecus cementation,

340M-88C QWRC GROUNDWATER RESOURCES CONSULTANTS, INC.




TABLE A-163
(continued)

LITHOLOGIC AND VIDEO CAMERA LOG SUMMA

"r OLoé"Y?‘ ' 80 n #
| DEPTH {f1) COMMENTS
DE(:T“ DESCRIPTION OPENNESS TYPE
TOP BOTTOM {inches)
90 - 93 Silty Low to no plasticity, very molst. 92 97 1716 - fillead | Structural Multipls fractures
Sandstone
83-110 Siity and Dark gray. fine to very fine grained, poorly to 108 aee 1/168 Structurs! Bisecting fractures, low angle
Clayey moderately graded, medium to high plasticity,
Sandstonea moderate to strong celcarsous cementation, molst.
@ 95’ trace medium grained, some rounded,
poorly graded.
@ 98’ strong celcareous comentation.
@ 99° somo clayey slitstons/shale, dense, no
calcareous cementation.
@ 104’ clayoy siltstone/shala plug, wet.
@ 108’ very dense.
110 - Claysy Derk grey and grey, predominantly very fine to fine 119 120 174 -1/2 Bedding?
135 Siitstone/ grelned, trace medium grained, dense, weak to no 127 - 118 ? Fracture zons, lrregular
Shele and csalcareous cemeantation, wet.
Cleyay
Ssndstone ® 114’ very denss.
@ 120’ dense.
@ 122’ moderate to strong caloareous
comentation.
@ 125’ strong celcareous csmentation.
B8640M-89C GWRC GROUNDWATER RESOURCES CONSULTANTS, INC.
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TABLE A-163
{continued)
LITHOLOGIC AND VIDEO CAMEHA LOG SUMMARY OF MONIT OR WELL RD-59C

e Mx\ SR SR &v‘;\b\‘ﬁ}" N .
.;.s.\@:%; SRR TURE el
3 DEPTH (ft) COMMENTS
D'i:““' DESCRIPTION °"":':I:‘.'i?s TYPE
; TOP BOTTOM
136 - Clayey Silty Grby, fine to very {ins grained, medium plasticity. 136 136.5 16 Badding
398 Ssandstons i 138 138.5 1/18 - 1/4 Bedding Woaosk zone (1-2 inches)
@ 138’ dense to very dense. 142 143 ? Bedding
148.5 149 ? Bedding Weak zone {1/2-inch}
. @ 145’ trace medium gravel. 158 158.5 ? Badding? Woeak zone (6-inches) possibly bedding plans
171 4 ? fractures
@ 147’ very fine to medlum greined, poorly to Bedding
moderately graded. 178 178.5 s Structural
‘ 179 180 1/8-1/4 ? Muttiple fractures, bedding/structurel
@152 fine to very fine grained, poorly graded. 185 186 1/16-1/4 ? Horizontal
189 — 142 Structural Multiple fractures
® 182’ faew shaley partings. 1390.5 194 116-1/2 Structural
. 197 198 118 Structural
@ 174’ Increass In very fine grained sand. 198 199 filled - 1/18 | Structural Muitiple fractures
‘ 200 201 1116-1/4 Struotural Multiple fractures
@ 180° few thin clay beds, , 2136 214 1716 - 1/4 Structurel Large vold, highly fractured zone
+ 217 220 largs vold Structural Large void, highly fractured zone
1 228 227 farge void

@ 2086.5’ fracture,

® 224’ docrease In very fine grained sand, very
fine to medium grained, moderately poorly graded.

@ 225’ fine to very fine grainsd, moderate
caloareous cementation. f

@ 230’ pradominantly very fina grained, poorly
graded.

@ 241° hardar, very dense, strong calcarecus
cementation.

@ 244’ shaley partings.

@ 248° inorease In vary fine grained, low to
medium piasticity.

. Apme

@ 250" fine to very fine grained, trace medium
grainsd.

® 252' no madium gralnad, moderate calcareous
cementation.

OM-B9C GWRC : GROUNDWATER RESOURCES CONSTUTTANTS, INC.
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TABLE A-163 %
(continued)
I.ITHOLOGIC AND VIDEO CAMEHA LOG SUMMARY OF MONITOR WELL RD 590
oo = = 3 = = —
R 3
! DEPTH {ft} COMMENTS
DEPTH ‘ DESCRIPTION OPENNESS TYPE
{fe) TOP BOTTOM {inches}

135- Clayey Silty ‘:From 268.5-267" increased clay content, madium |J
398 Sandstone  plasticity.
{cont’d)

@ 274.5' possible fracture. ’

@ 299.5’ possible fracture.

@ 325’ moderate to strong caloareous
cementation.

@ 335’ weak to moderate calcarsous
cementation.

@ 340’ strong calcaroous cementation.
@ 355’ inorease In fines, medium pluﬁclty.

from 360-365° shaley partings.

® 288’ decreasing fines, low to medium
| plastlcity.

@ 370’ moderate calcarecus coementstion.

@ 375' moderate to strong celcarsous
cesmentstion.

@ 38375 possible fracture.

@ 387’ poseible fracture.
@ 390’ increasing finos, medium plssticity.

@ 392’ decrease In fines, low to medium
plastioity.

@ 395’ wosk to moderate caloareous
cementation.

—

~ TOTAL VIDEO LOG DEPTH: 227 FEET

PR

7 feat at due to potantial falling rock.
GROUNDWATER RESOURCES CONSULTANTS, INC.
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FIGURE E-88

SCHEMATIC DIAGRAM OF MONITOR WELL RD-59C

.

N el Pl nafi e’

r

4

-




GROUNDWATER RESOURCES CONSULTANTS, INC.
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TABLE A-167 )
jid
LITHOLOGIC LOG OF MONITOR WELL RD-63 ;
DEPTH INTERVAL ‘ i
{teat) DESCRIPTION OF MATERIAL } '
0-486 SILTY SANDSTONE Yellow brown, fine to very fine grained, trace medium s
grained, very weathered, clayey, poorly graded, subangular
to angular and subrounded, compact, non-calcareous,
moist.
-
@ 3' moderate plasticity.
@ 5’ light yellow brown. gl
@ 8’ compact to dense, slightly moist to moist.
@ 18.5" wet, <
@ 20’ moist. -
i
@ 24’ weakly to moderately calcareous.

@ 25’ grey and brown gray, strongly calcareous.

@ 33’ increased percentage of fines, very fine grained

sand. i
"
@ 36’ brown and grey brown, very moist.
@ 36.5' fracture, i
@ 37’ fine and medium grained, moderately graded. -
@ 42’ yellow brown, moderately calcareous. F'J
46 - 50 CLAYEY SANDSTONE - Very fine grained, Increased percentage of clay fines, —
poorly graded, high plasticity. -
@ 48' Wet- -
50-115 SANDSTONE Dark grey and dark yellow brown, fine grained, dense.r
weakly to moderately calcareous. -
@ 51’ no to low plasticity. p

@ 66’ yellow brown and dark grey brown. -

@ 70' dark grey, dark yellow brown, grey and yellow
brown,

@ 80’ predominantly grey, some yellow brown. ™

B640M-89C GWRC -




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-167
{continued)

DEPTH INTERVAL
(teat)

LITHOLOGIC LOG OF MONITOR WELL RD-63

DESCRIPTION OF MATERIAL

50 - 115 {cont'd)

115 - 140

140-141.5

141.56-181

181 -188.5

—188.5-190

190 - 191

SANDSTONE

SILTY SANDSTONE

SILTSTONE/
CLAYSTONE

SILTY SANDSTONE

SILTSTONE/
CLAYSTONE

SILTY SANDSTONE

SILTSTONE/
CLAYSTONE

lf

@ 85’ strongly calcareous.

@ 90' grey.

@ 100’ grey and yellow brown, weakly to strongly
calcareous.

@ 103’ grey.
From i08 to 109.5’ very dense, strongly calcareous.

@ 109.5' some medium and coarse grained sand,
moderately to well graded, dense, moderately calcareous.

Fine grained, some medium grained, very micaceous,

clayey, poorly to moderately graded, high plasticity, weakly
to moderately calcareous,

@ 120’ strongly calcareous.

@ 121’ possible fracture, poorly graded.

From 126.5 to 127’ harder.
@ 127’ softer, low to moderate plasticity.

@ 130" weakly to moderately calcareous.

Black, non-calcareous.

Light grey to grey.
@ 151.5’ possible small fracture.
@ 175" fine to medium grained, moderately calcareous.

Black, some fractures, compact to dense, non-calcareous.

Dense.

Black, compact to dense,

RAALNALRAC GQWRO
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TABLE A-167
{continued)
LITHOLOGIC LOG OF MONITOR WELL RD-63

DEPTH INTERVAL )
{feet) DESCRIPTION OF MATERIAL

GROUNDWATER RESOURCES CONSULTANTS, INC. r
i

191 - 230 ) SILTY SANDSTONE Grey, fine grained, dense, moderately to strongly calcareous.

J

@ 219’ strongly calcareous.

©@ 225’ moderately to strongly calcareous.

% ¥

@ 227.5' fracture.

TOTAL DEPTH OF BOREHOLE: 230 FEET

.
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DEPTH BELOW
LAND SURFACE
iN FEET

=]

I
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12%-~inch BOREHOLE

——CEMENT SEAL

N

8Y% -inch BLANK STEEL CASING

20
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. MOTOR
CONTROL
1
120
128 LOW WATER LEVEL PROBE -
126 Er | HR SUBMERSIBLE PUMP
230 TOTAL DEFTH OF BOREHOLE

FIGURE E-92

SCHEMATIC DIAGRAM OF MONITOR WELL RD-83
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DEPTH INTERVAL
{feat)

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-168

LITHOLOGIC LOG OF MONITOR WELL RD-64

DESCRIPTION OF MATERIAL

21 - 398

CLAYEY SAND

SILTY SANDSTONE
(weathered)

SILTY SANDSTONE

Dark brown, fine to medium grained sand, compact, low
plasticity, no cementation, moist.

Tad, fine-grained, some medium to coarse grained,
moderately graded, dense, no plasticity, weak to moderate
calcareous cementation, slightly moist.

@ 13’ dry, color changing to yellowish grey and grey,
density increasing, slightly calcareous.

@ 15° grey, moderately graded, dense to very dense, no
plasticity, moderate cementation, slightly calcareous dry.

@ 19 yellow grey, slightly moist.

Medium grey, dry, fine grained, dense to very dense,
contains some medium and coarse grained sand.

@ 37 light grey, slight increase in grain size, calcareous.

@ 45’ possible fractures.

@ 50’ coarse sand to gravel sized clasts, very dense.

@ 68’ coarse sand,
@ 70’ finer grained.

@ 82’ slightly coarser grained, calcareous.

" From 111 to 113, very dense, hard.

From 132 to 140’, very light grey, very dense and hard,
calcareous.

@ 140’ light grey, slightly calcareous.

@ 160" some very coarse sand grains.
From 166 to 173', possible fracture zone.
@ 172’ very slightlryr fﬁéist.

From 182 to 184’, light grey, very coarse sand, some fine
gravel clasts, slightly moist.

e dimbl O PV




GROUNDWATER RESOURCES CONSULTANTS, INC.
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. TABLE A-168 !
L {continued) -

LITHOLOGIC LOG OF MONITOR WELL RD-64 . ]
DEPTH INTERVAL -
(feet) DESCRIPTION OF MATERIAL -
— = — P
. o
21 - 398 (cont'd) SILTY SANDSTONE @ 188’ very fine to fine grained. A
o
@ 196’ dry. |,
From 201 to 206, decreased density. =
@ 248' very dense and hard, calcareous.
@ 255° very light grey, fine to medium grained, very =
slightly moist. . .
@ 264’ possible fracture. =
@ 270’ light grey, increased silt content. .
.
@ 273’ VYellowish grey, fine to medium grained, ™
calcareous.
N @ 276’ light grey. —
{ .
L @ 294’ very dense and hard. -
@ 360’ slighty moist, —
@ 370’ dry. C
@ 375’ very dense and hard. r
@ 380’ increase to medium grained, slightly moist. -
@ 382’ possible fracture. [-
@ 386’ dry. {-
@ 390’ very light grey, very fine to fine grained. -
@ 398’ dry. r
TOTAL DEPTH OF BOREHOLE: 398 FEET 8

B8840M-89C GWRC
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DEPTH BELOW )
LAND SURFACE
IN FEET ﬁ‘ '_l
o
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FIGURE E-23
SCHEMATIC DIAGRAM OF MONITOR WELL RD-64



wa‘«i xi-.; 4
DEPTH {f1} COMMENTS
Df:;" | DESCRIPTION °"'|ﬁ:"':'.'i';8 TYPE
TOP BOTTOM
0-5 SANDY CLAY Dark brown, firm, dry.
5-397 SANDSTONE Light yellow brown, dry, fine to very goarso 28.5 27.5 0-1/8 Structursl Borohole walls muddy to 212 feet.
grained, dense, noncalcarsous. 28.9 Bedding?
38.0 368.5 ?
@ 20’ some very light gréy sandstons, herder. 38.0 Bedding
42.0 Bedding?
@ 23" denee. 45.1 ?
69.3 0-1/18 Structural Fracture?
@ 24° very denses, hard, light grey, calcareous. 82.8 ?
63.9 Bedding
@ 40’ celcareous to noncsiceraous. 74.5 Structurs!? Small open fractures? or mud cake cracks.
102.2 Structuraf? Small open fractures? or mud cake cracks.
® 43’ some yellow brown sendstons with 114.7 Badding?
mudstone pertings. 116.8 Badding
158.8 159.2 0-1/16 Structural Fracture?
@ 45’ vary coarse greined, noncslcersous. 169.5 160.0 0-1/8 Structursl Fracture?
163.1 o-116 Structural

@ 47’ light gray end light yellow brown, vsty fina
to fine grained, siity.

@ 50’ light grey, caicerscus, dsnse.

@ 63 medium to coarse grained; trace of
mudstone.

Frem 71-75’ light yellow brown, fine to medium
grained.

@ 75 very light grey, very fine to fine grained, but
. some medium to coarse grained greine, contains
some very dense, calcareous, very fine to fine
. grained silty sandstone.

@ 104’ very fine to coarse grained.

® 112 very fine to fins grained, siity.

3640M-89C GWRC
GROUNDWATER RESOURCES CONS "ANTS, INC.
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TABLE A-169
{continued)
LITHOI.OGIC AND VIDEO CAMERA I.OG SUMMARY OF MONITOR WELL RD-65
DEPTH {ft) COMMENTS
DEPTH DESCRIPTION °:E'::Efs TYPE
i) TOP BOTTOM nches {t
5-397 SANDSTONE @ 125° very calcareous. 1843 164.6 o-1/18 Structurel Fracture?
oont’d 169.3 Bedding?
@ 142’ fine to medium grainad, calcarsous, dense 170.6 Bedding?
to very denss, very siightly moist. 172.% 1725 0-1/18 Structural Frecture?
i 190.4 ? @ 185 walls mud-caked.
@ 1686’ dry. 196.5 | Mud cske cracks?
207.5 o0-1/18 Structural Frecture parsilel to bedding.
@ 158’ very coarse to coarse grainsd. 207.8 Bedding
209.6 0o-1/8 Structural Fracture or ravalling parallel to bedding.
® 159’ soft zone (67}, moist. 210.7 0-1/18 Structural As above.
211 237 Bedding @ 212’ borahole walls claaner.
From 180-181’ possible fracturs, moist, very fine 218.2 Bedding @ 218’ borehale walls muddy.
to medium grained. 218 219.8 Bedding
229.4 230 0-118 Structurel?
@ 1863’ very slightly moist, fine to medium 250 Struotural?
grained, silty. 276.2 0o-1/8 Structurel
2773 0-1/8 Struptural
@ 188’ dry. 285.2 Structural? Smell cevity?
3105 Structural? .
From 171 to 172’ sandy mudetons, brown grey, 312.2 Structursl?
vaty fine to fine grained sand, calcarsous. 3130 Structurel?
3143 315.2 0-1/4 Structural? Fracture or revelling parsiie! to bedding.
@ 172’ sandstone, very light gray, dense, very 315.6 0-1/168 Structursl
fine to coarse grainad. 3171 0-1/8 Structural? Fraciure or mud caka cracks.
3195 0-1/118 Structurel
@ 178’ medium to coarss greined. 335.8 0-1118 Structural ~
340.2 0-116 Structural? Fracture or mud cake crack.
® 185’ very hard and denss, fina to very coarso
grained, noncalcereous.
@ 190' noncelcaroous to slightly caloareous.
@ 197’ celcarsous.
@ 204’ very fine 1o fine grained, silty.
From 207 to 208" slity Interbed grades to
mudstons, soft.
i GRO_I._I_NDWATER RESOURCES CONSULTANTS, INC,
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TABLE A-169
{continuad)
LITHOLOGIC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL RD-65

I-Il-ib

COMMENTS

- DEPTH DESCRIPTION AL TYPE
L "‘) TOP BOTTOM “I’Ich.l ’
5-397 SANDSTONE From- 208 to 210° soft zone or passible fracturs;
oont'd sandy mudstone, madium brown grey, slightly
molst to moist.

@ 211 silty sandstane, light grey, very fine to
! fine greined, dense, dry.

@ 216’ sandstone, light grey, very fine to coarse
greined, calcareous, very dense.

From 220’ to 222 mudstons interbed, brown
groy, trace of black asphalt or tarry.

@ 222’ sandstone, fine to coarse grained, light
groy, vary dense, celosreous.

@ 228’ predominanty medium grainad.
@ 248’ slightly molst 1o very slightly moist.
| @ 256" molst, fine to madium grained, dense.

@ 270° slightly molst.

From 274.5 to 277.5’ soft, possibly a fracture
zone, moist.

@ 279’ some thin interbads of brown grey
mudstone partings or interbads; sandstons Is very
fine to fine greined, medium light grey, calcareous,
some silt, slightly moist.

@ 292° very slightly moist to slightly molst.
@ 299’ coarse to medium grelned.

From 305 to 305.5° soft zons, possibly a fraoture
or silt interbed, slightly moist.

640M-89C GWRC GROUNDWATER RESOURCES CONSULTANTS, INC.
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TABLE A-169
{continued)
I.ITHOLOGIC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL HD-BS

COMMENTS

OPENNESS TYPE

DESCRIPTION (Inches)

@ 348.1° static water lavel. Camera did

5-397 SANDSTONE From 316 to 317 possible fracture, moist, soft
cont’d zo0ns, very fine to medium greined, increese In siit, not log benesth weater level. No visibility
molist. below.

From 319 to 322’ very dsnse snd hard, fine to
coarss grainad, vary slightly molst to dry.

@ 323’ slight increass in moisture, decreassa In
grain size, decrease in denaity.

@ 325’ incrasse in density, dry to very slightly
moist. i

@ 338’ slightly molst.

@ 345’ very dense and hard,

@ 354’ very sfightly molet to dry.

@ 369’ dense and hard.

@ 376 dry.

@ 383' fine to ocosrse gmimd.
TOTAL DEPTH OF BOREHOLE. 397’

TOTAL VIDEO LOG DEPTH: 348.2'

- ' . . GROUNDWATER RESOURCES CONSULTANTS, INC.,
! h LR . P [ . “ L 5 R ____”
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DEPTH BELOW
LAND SURFACE

IN FEET [
(o]
// % 12%, ~inch BOREHOLE
% % ~—— CEMENT SEAL
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2 -inch BLANK PVC SOUNDER TUBE
| -inch STEEL COLUMN PIPE
3eo -
378 ot .
LLIL 34 H.P SUBMERSIBLE PUMP
397 TOTAL DEPTH OF BOREHOLE

FIGURE E-94

SCHEMATIC DIAGRAM OF MONITOR WELL RD-85
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DESCRIPTION

TABLE 2

DEPTH (1}

LITHOLOGIC AND VIDEQ CAMERA.LOG SUMMARY OF MONITOR WELL RD-

FRA

TOP

CHATSWORTH

Dark yellow-brown; silty sand, slightly moist to
moist, clayey sand, silty clay, asphalt and granite
rock fragments, hard, well,graded,vcompact,
denss, low to medium plasticity,

BOTTOM

OPENNESS
finches)

74

COMMENTS

FORMATION
SANDSTONE

\
I

Yellow brown, fine grained sand, hard, angular,
subanguier to subrounded grains, danse,

@ 7.5- 8.5 dark brown to ysllow-brown, moist 1o

slightly moist, clayey, sandy siltstong or clayey
and sandy silt {sofl?}.

@ 8.5’ light olive brown sandstone, fine grained,
weathered {oxidized), hard, somae silt, less clay,
weak raaction to. HC|.

@ 15’ fine 10 meadium grained sand, medium
gradation, weak reaction to HC|.

@ 20° fine grainad, poor gradation, no reaction to
HCl. -

f—

no reaction to HCI.

@ 25* fine to medium grainsd, madium gradation, j

@ 26 - 26.5 clayey siltstons, dark brown to fight
olive brown, moist to slightly moist.

@ 28 - 23,57 claysy siltstone, dark brown to light
alive brown, moist to slightly moist,

At 29" bottom of 12" surface casing.
Hals washed out below surface

SANDSTONE

1

@ 30’ fine grainsd sandstone, light olive brown to
yeliow brown, poor gradation, no reaction to HClI,
moist from cementing?

casing.

- Cobbles fallen in from #ift above.

-

31.5 a2

0-1/8

. Structuraf?

32 . -

33 33.5

C18-12

Structurat

34 |

0-1/8

Bedding?

BE640M-339 GWRC

|
|
1
|
|

i
| [ ——

GROUNDWATER RESOURCES CONSULTANTS. INC.
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TABLE 2

M U b 0l S o B

LITHOLOGIC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL RD-74

i DESCRIPTION TOPDEPTH :::*rrom f’;ﬁ':;ifs TYPE COMMENTS
30 - 101 SANDSTONE @ 35° yellow b}own, moist, fine grained, no 35.3 35.8 0-1/116 Structural
{cont’d) : reaction to HCI.
36 — 0-18 Bedding?
37 ? 1/8-1/4 Structural?
High angle
38 - 0-1/8 Low angle
38.5 - 0-1/8 Low angle
i 38.5 e 0-1/8 Bedding
398 - 0-1/8 Bedding
@ 40’ no reaction to HC!, 40.1 40.5 0-1/8
42,5 - 0-1/18 Bedding
, bosan B e 8304 - Liegdie ol 14180 Low angle o : it
@ 45* no reaction te HCL. 43.9 45 0-1/8 Bedding, multiple
; fractures, low angls
48.1 48.5 118 Structural
46.5 - 1116 Structural
: ” oy 47.5 -— 1/8 Low angle
1 i _ 48 -— 1/16 Low angle
J ] 48.5 — s Low angle
] % 48.6 - 1116 Low angle
A i @ 50’ no reaction to HCI. 49.3 — 1/16 Low angte * @ 50" water lavel in-video, poor
! ' visibility below water level.
’ @ 53’ very fine grained, silty and clayey, no 53.9 —— 0-1/16 Low angle ‘
‘ reaction to HCl.
54.8 0-1/16 | Low angle
85.8 55.7 0-1/18 Structural
i
8640M-399 GWRC | ! 2 |
— GROUNDWATER RESOURCES CONSUF=4NTS, INC,
- e ——




| . , TABLE2 ‘

LITHOLOGIC AND VIDEO CAMERA LOG SUMMARY OF MONITOR WELL RD-74

W it o e e Sk i

DEPTH DESCRIPTION DEPTH {ft} OPENNESS YPE COMMENTS
(fy ‘ TOP BOTTOM {inchas}
3C-101 |SANDSTONE 56 - Seslad Structural
{cont"d) , ‘57 -~ 1/8 - Sealed | Structural JL
. i
X ;‘;,'fg{ 3 58.8 - 1/8 - Sealed
E . ‘@ 60’ yellow brown, maist, siity and clayey, no 59 60.5 Saaled Structurat
- 1 reaction to HCI. ‘ .
+ ‘ 61 63 Sealed - 1/16 | Structural, high angle
@ 64’ cuttings "elumping™ - increase in maisture? 63 &5 1716 - 118 Filled structural
no reaction to HCI,

: ) {multipla fractures}
i 66 66.9 1116 Structuret
l - " B9 Sealed Structural
E 705 - 0-1118 Structural, high angle
70.7 725 0-1116 Structural, high angles

: 71 - 0-1/16 Structural, high angle
1 @ 75’ light ofive brown, no reaction to HCI. .

@ 77’ color changs to light grey brown, {sss fines. 78.2 - 79 0-1/18 Bedding?

@ BO” light yellow brewn, siity, less fines, no

reaction to HCl,

@ 84’ light ofive brown.

@ 86 -~ 87" fracture. 855 86.3 6 {partiaily Calcite in-filled, vein-

; filled) like

‘ @ 87 increase in clay, very clayey, compact, 89 - o] Low angle
@ 91’ somse coarse sand 1o fine gravel in water, First groundwater encountered during
granitic, metemorphic, subrounded to subangular drilling, <1 gpm, not continuous,
claystone fragments, olive brown water, wet.

i @ 94’ Less than 1 gpm of water being

| i 4 .

: produced during drilling.

‘ L, —

[ S| NV

i TOTAL DEPTH OF BOREHOLE: 101 FEET TCTAL VIDEO LOG DEPTH: 94 FEET "

A
LI £ T ST SN

; ' o - . GROUNDWATER RESOURCES CONSULTANTS, INC.
-;?i--é---------_‘---—‘——




GROUNDWATER RESOURCES CONSULTANTS, INC.

8830

DEPTH BELOW LAND
SURFACE IN FEET
—-6\0 T 7 W
I2-inch DIAMETER STEEL CASING
17¥p~inch DIAME TER BOREHOLE
CEMENT GROUT
30 >
6Yp~inch DIAMETER BOREHOLE
OPEN BOREHOLE
l 101

FIGURE 2
CONSTRUCTION SCHEMATIC WELL RD-74
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TABLE C4 Page 1 of 6
RD-85 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-85 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10 Rods: 20 Collars: -~ 94mm pipe:  13'3" Bit: 7" Height of K.B.: Date Started:  8/3/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/4/2004
M . o Dictribtfinn O . Grain . -
Core = = Particle Size Distribution %) Sorting Shape Apparent Density | Plasticity Rxn w/HCL
% g e % & o 2
3 0P = g Description a e 5 ale © o
g sE1 5 1S ’ s (8|2 g Bl . | 5z2f o B i5 e
£ |8 s |22 s |2 3 212 5 8 o | 3.|38832 ¢ 2 g9, 5. P, 5 2
§ |23 8 |2x| 5 |22 §128 3 B F =|s23|25355¢8 5 55558 8 ¢
a = | & 3 =< S = | T ra S 1m0 6 o Glzsdlessealt S & 8229 sFbggS s 2 Z
light arange-brown sandstone, broken up into several _—
1 pieces
predominantly medium/coarse grained sand
possible High angle fracture at bottom of core
60 33 dry 1 7 0.0 85| 5 X X X X X X
5 -7
light brown/tan sandstone, predomi y medium
to coarse sand, coarsens downward
high angle fracture at 7.5 ft
85 80 {10YRE/4| dry 2 10 { 0.0 100 X X X X X X
color starting o change to gray at bottom
10
coarsening continues in top 6" of core to fine gravel
size; massive sandstone below 10.5';
light gray, very hard, predominantly medium sand w/
85 80 ] 10YR6/2 3 12 { 0.0 |some fine and coarse fractions 5 { 45 X X X X X X
Total Depth of Borehole (feet): 30
Groundwater, Depth Encountered: NA
Static Water Level:  86'

Haley & Aldrich, inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-85 CORE.xls August-2004




TABLE C-1 Page 2 of 6
RD-85 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-85 Drilling Co: _ WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20' Collars; --- 94mm pipe: 133" Bit: 7" Height of K.B.: Date Started:  8/3/2004
Type/Diameter of Bit: coring/5" OD Dritling Fluid: Alr Rig Type: Speedstar 30K  Date Finished: 8/4/2004
Core = 2 | Particle Size Distribution %| Sorting SG;::; Apparent Density | Plasticity Rxn w/ HCL
N g 5 - o
3 o = oA Description o @ 5 o o o o
E ;‘.’% é % F g 8 g ] g £ . % o .g § B g £ k‘:" £ &
S o = 28 2 2 5ls 2 @ S |[€Ecv3ld 0 8 o E K € o
s |23l 3 [25] 8|22 212 5 ¢ P Zlsez|Bizspl s ialpaashiy foc
4 = | & 8 =2 | 8 [E|F i Lia 0 0 o Glz=al<oeald 38 82355558 2 F|
15 light gray sandstone, very hard CaCO3 cemented interval X
in upper ~2.5"
16
17 100 ] 75 GL6/1 dry 4 12 ]| 0.0 {Primarily fine/medium grained sand w/ some coarse 100 X X X X X x
sand esp. near bottom.
18 High angle fracture at bottom 3", oxidation halo
adjacent to fracture, light orange brown.
19
20 v
21 light grayish brown sandstone w/ some orange/oxidation .
top 4" of core, continuation of fracture from above; P4
22 95 80 | 5YR4/3 5 12 near-vertical fracture runs from ~21.5' to 24.5', /' 100 X X X X X x
partially healed with oxidation along fracture face ,
23 fracture appears to terminate in light gray, fine grained, ,"
sitly sandstone /’
24 J
J
J
25
26
27 100 | 60 6 13 thin, fine grained fayer at top then light orange-brown 100 X X X X X X
sandstone to ~27.5°
28 contact w/ light gray sandstone, moist in 26 - 29' interval
below 29", back into light orange-brown sandstone
29
Total Depth of Borehole {feet): 90
Groundwater, Depth Ence ed:  NA
Static Water Level: 86

Haley & Aldrich, inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-85 CORE.xis August-2004
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TABLE C-1 : Page 3 of 6
RD-85 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chiis Brooks Client: Boeing - ETEC
Boring Number/Location: RD-85 Drilling Co: _ WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20 Collars: --- 94mm pipe: 13'3" Bit: 7" Height of K.B.: Date Started:  8/3/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluld: Air Rig Type: Speedstar 30K Date Finished: 8/4/2004
o " (etrihtitian O Grain " .
Core « 2 Particle Size Distribution %{ Sorting Shape Apparent Density | Plasticity Rxn w/ HCL
] 2
z gs| £ s B |2 3 B
kA oR Description o = 5 glg @ -
) 28| 5 % P ® Sle o § € hig’ég 3 g e g g 2
= [ = o Q2 —_ ] = Q| o
£ ] 5 |821 S |81, £ 2|1z 5 ¢ 5 s|_2.|5§EB8dgidgol, 5 P&,. § o
g |23 3 |ex| & |£|2 g 218 8 & 5 =£|338(253558 5555325858 ¢ ¢
a 2 | 2 o =< | 3 |E| =X [ = ]lm o 6 w olz=slaacglS S 8 &8 S28sFxpdss 2 &
30 ]
massive orange-brown sandstone, predominantly
31 medium/coarse grained, becomes light gray in bottom
4°, slightly moist, no fractures
32 80 | 50 | 10YRG6/4 7 121 0.0 100 X X X X X X
33
34
35 light orange brown sandstone 35 - 36'; coarse sand, trace
of fine gravel, short fracture 35.5 - 36'
36 ~36' contacts w/ gray sandstone, fine grained.
36 - 37.5' interbedded fine fight gray sandstone/ gray
37 100 | 55 8 11 mudstone, short fracture at 37.5', oxidation staining on 90 | 10 X X X X X X
fracture plane, color changes back to light grayish brown /
38 below fracture 1
39
40
41
light grayish brown sandstone in top 6", grades to light
42 100 | 80 9 12 |gray sandstone; coarse sand becomes fine/medium 100 X X X X X X
light gray sandstone, coarsens down through entire core,
43 massive light gray sandstone, coarse sand at bottom,
slightly moist upper 3', dry at bottom
44
Total Depth of Borehole {feet): 90
Groundwater, Depth Encountered: NA
Static Water Level: 86’

Haley & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summany\App B\Well Logs - App B\RD-85 CORE.xis August-2004
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TABLE C-1 Page 4 of 6
RD-85 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-85 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10 Rods: 20' Collars; - 94mm pipe: 133" Bit: 7" Height of K.B.; Date Started:  8/3/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid:  Air Rig Type: Speedstar 30K Date Finished: 8/4/2004
Core - 2 |Particle Size Distribution %| Sorting | S | Apparent Density | Plasticity Rxn w/ HCL
g @ 6 Shape
E [ c $ 5 k d
s o E | Description o i - 5 _gls @ s
& e 8 5 = o 3 3 ko) S o alo + € 2 s -]
s |s s |22 ¢ | & g s18 £ , 5| 5 |EBEss, 8.8, s BE. . %
HEEIEREEIERHE 12|35 & E ZlsEEoispis fprishiiy g oc
a x| & ] =< )] o |[E|X i 2 lm O 6 o snlesalcaeald S S 8 2255 2 3
45 light gray sandstone, predominantly coarse r ]
grained, fairly homogeneous through out; slightly moist
46 to ~47'; dry below, no apparent fractures
47
100 | 50 | GL26/4 10 121 0.0 100 X X X X X X
48
49
50 light gray sandstone, generally coarse grained, hard,
trace fine gravel, slightly moist; relatively homogeneous
51 throughout; softer formation, last 1' of run, no core
54' to 55
52 70 90 11 13 5 |95 x X X X X X
53
54
55 light gray sandstone, moist, predominantly fine/medium
grained; refatively soft; no apparent fractures
56
57 60 60 12 12 100 x X X x X X
58
59
Total Depth of Borehole (feet): 90
Groundwater, Depth Encountered: NA
Static Water Level: 86"

Haley & Aldrich, inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-85 CORE.xIs August-2004




TABLE C-1 : Page 5 of 6
RD-85 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks ~ Client: Boeing - ETEC
Boring Number/Location: RD-85 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20 Collars: —- 94mm pipe: 133" Bit: 7" Height of K.B.: Date Started:  8/3/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/4/2004
Core = £ |Particle Size Distribution %| Sorting :r::::; Apparent Density | Plasticity Rxn w/ HOL
[T ]
= = E
< 4] [ s bl 12
= [ . 2 7] T @ =
@ O = 7 Description a = 5 9w o 3
& es| 5 |% P © Ele o, g 53EE ¢ 2 78 o
= 5% © H 5 = G D e o £ E 28 5lo 8 ] £ 5% ®
£ 8 5 FE| @ |3 £ 212 2 8 o w2 (38887 8 28 89e_ 3 _|cFox 5 2
g |213| 8 [23] 5§ |E|2 g 212 8 & 5 =|383|28:35(5¢8 5 555285858 3 ¢
a 2| & o =< o |E|lXE Jra < 1lm &6 & & B =olddeald § 8 3 S28 2z S
60 dark bluish gray sandstone, predominantly fine/medium
grained, moist, relatively soft
61
62 80 [4] GL2 411 13 11 | 0.0 |possible high angle fractures from 63 - 64" 100 X X X X X X
relatively homogeneous o
63 e
64 -~
65 bluish gray sandstone, predominantly fine/medium
grained throughout, slightly moist, no evidence of
66 fractures.
67 100 | 60 | GL25/1 14 14 1 0.0 100 X X X X X X
68
69
70 massive light gray sandstone, relatively homogeneous,
primarily medium sand, slightly moist, hard, no evident
71 fractures
72
100 | 60 15 10 | 0.0 100 X X X X X X
73
74
Total Depth of Borehole {feet): 80
Groundwater, Depth Encountered: NA
Static Water Level: 86’

Hatey & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-85 CORE.xls August-2004




TABLE C-1 Page 6 of 6
RD-85 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-85 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10° Rods: 20' Collars: — 94mm pipe: 133" Bit: 7" Height of K.B.: Date Started:  8/3/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid:  Air Rig Type: Speedstar 30K  Date Finished: 8/4/2004
Core = _:._ Particle Size Distribution %| Sorting SG’::;’Z Apparent Density | Plasticity Rxn w/ HCL
a 9
- = g
e o c s ] &
= QG .~ » ° -
= S z 3 it 1 id e @ o a
é e E c % Description I:.h) 5 @ " E. . t_; - .§ 2 5 a 4 E o
= o . | B8 & |§ 3 £E18 & 3 Sl 5. |82833 . 8 4 & E pe £ o
g 23| 8 |gz| 5 |22 § HEERE R RN R E R
a < | g 3 =<| 8§ |E|F i 2l o o & & Hlz=dlsaceaqald § 8 3 2|832FbYs S 2 &
75 bluish gray sandstone; predominantly medium/coarse ]
grained, slightly moist, moderately hard, relatively
76 homogeneous, no evidence of fractures, relatively soft
in bottom 3" of core
77 100 | 55 { GL25/M 16 131 0.0 100 X X X X X X
78
79
80 homogeneous, bluish gray sandstone, similar to above,
prede ly medium grained, moist, no evidence of
81 fractures
82 100 | 85 17 12 100 X X X X X X
83
84
85 bluish gray sandstone, similar to above, predominantly
medium grained, moist, relatively hard, no evidence of
86 fractures
87 100 | 60 | GL26/1 18 11 100 X X X X X X
88
89
Total Depth of Barehole (feet): 90
Groundwater, Depth Encountered:  NA
Static Water Level:  86'

Haley & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summany\App B\Well Logs - App B\RD-85 CORE.xis August-2004
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TABLE C-2 Page 1 0f 6
RD-86 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: . Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-86 / SRE POND Drilling Co: WDC Exploration Job No: 26411-037
Length, Kelly: 10 Rods: 20 Coliars: — 94mm pipe: 13'3" Bit: 7" Height of K.B.: Date Started:  8/5/2004
Type/Diameter of Bit: coring/5” OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/9/2004
Care < .g_ Particle Size Distribution %| Sorting :r:::; Apparent Density | Plasticity Rxn w/HCL
@
% [} E g & - =
H] oF z & Description & @ - 5 _ 8|y ] o =
£ 55| 2 |2 g S| g [6285(8 . % .5 £ (5 3
s [ w 2 2 2 52l 3 B 5. /5£238la ¢ 8 o a s S 5 2
: |2z 2 |85] 5 |22 P13 8 2} Els3|Bicalp s fiplrasieEi g ¢
a R | & o =2| o El X i < la o 6 & Gle=aldadald 5 6 4 22550z 2 F
1 No recovery 0 - 5, likely fill from leachfield/pond
construction/demolition
0 1 7
5 inimal recovery, several small cobble sized pieces of
relatively soft sandstone
10 2 10
10 10YR 6/4 minimal recovery again, light orange brown sandstone,
coarse grained w/ trace of fine gravel; one piece of
core shaws evidence of a relatively high angle fracture 5 95 X X X X X
15 o 3 11
Total Depth of Borehole {feet): B0
Groundwater, Depth Encountered:  NA
Static Water Level:  76'
Haley & Aldrich, Inc,
August-2004

G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-86 CORE.xls




TABLE G-2 Page 2 of 6
RD-86 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location; RD-86 Drilling Co: _ WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20' Collars: --- 94mm pipe: 13'3" Bit: 7" Height of K.B.: Date Started:  8/5/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/9/2004
Core = £ |Pparticle Size Distribution %| Sorting gh':l')"e Apparent Density | Pasticity Rxn wi HOL
%" [} £ % & - 2
= d = z S D et = 2 - oo @ 0_ e~
& eE| 5 (& eectiption s Sle o gl e lsezdt 5 & . k9 g
£ o o 22| = | & 2 518 £ 3 5 IE€T%3|4 0 8 o 0 5 P2 £ o
HMEHEEREIEERHE PO |Elz 5 5 : ElzziPicalzsliplBraaREiloc
a 2| & 3] =<| & |[E|=Z i < lm o & o wlzsglcarald S 8 8 S22z gS s 2 &
15 h-ightgrayish brown sandstone; coarse to 17, then |
primarily medium sand
16
possible bedding plane fracture ~ 17.5'
17 core slightly moist below fracture.
100 { 90 ]| 5YR4/3 4 14 |1 0.0 100 X X X X X X
18
19 begins to coarsen slightly below 18
20
21
22 70 | 50 5 15 Sandstone, fine to medium sand w/ occasional 5 | 95 X X X X X X
fine gravel at 21 - 24*
23 light grayish brown, dry
24
25
26
45 55 6 12 Sandstone, fine to medium sand w/ occasional coarse 100 X X X X X X
27 sand
28
29
Total Depth of Borehole (feet): 80
Groundwater, Depth Encountered: NA
Static Water Level: 76

Haley & Aldrich, Inc.
Gi\Projects\26472 - ROC\R eports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-86 CORE.xis August-2004
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TABLE C-2 Page 30f 6
RD-86 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-86 Drilling Co: _ WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20’ Collars: — 94mm pipe:  13'3" Bit: 7" Height of K.B.: Date Started:  8/5/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid:  Air Rig Type: Speedstar 30K  Date Finished; 8/9/2004
Core = 8 |Particle Size Distribution %| Serting SGhr::; Apparent Density | Plasticity Rxn w/ HCL
% g c % & 2
T o = 2 Description a b > & § 3 b -
& e s 3 F 13 Sle & e |5 3% clg 5 < 8 8 2
£ H 5 %"O: % 95 £ E%%T’u: =2 gggg""”g‘”ao Egg .xg::”
§ |213| 5 |2s| 5 |22 g £33 8 8 £ =z|(535/2534(38 E £ pl5x508L83 ¢ 5
a = | & 8 =< | 8 |g]|% i < |lm 6 6 & alzsElgaedl 98 3229225 2 &
30 fine to medium sandstone, light grayish brown w/ oxidized 1
zones interbedded w/ dark gray siltstone at 30.5 - 31' and 10 | 90 |sit
31 34-34.5
muitiple fractures between 31 - 32'; bedding plane
32 80 45 | 5YR4/3 7 15 | 0.0 Jand high angle 100 X X X X X X
33
20 | 80 |sH
34
35
36
37 100 | 65 8 15 light orange-brown sandstane, fine to medium grained
with occasional mudstone lenses in bottom 2 ft Riat
38 100 X X X X X X
39 light bluish-gray from ~39.5 - 40°
40 100 | 20 9 15 Sandstone, fine to coarse sand; coarser 40 - 42,
4" siltstone layer 43 - 43,5";
41 100 X X X X X
bluish gray 40 - 41.5; contacts w/ light grayish brown;
42 transition to light brown below 42.5', two bedding plane
fractures in mudstone layer; high angle fracture
43 between 44' and 45' \ 10 | 90 ]sil X
44 \
Total Depth of Borehole (feet): 80
Groundwater, Depth Encountered: NA
Static Water Level:  76'

Hatey & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-86 CORE.xls August-2004
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TABLE C-2 Page 4 of 6
RD-86 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-86 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20 Collars; --- 94mm pipe: 13'3" Bit: 7" Height of K.B.; Date Started:  8/5/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 8/9/2004
Core = & |Particle Size Distribution %| Sorting| S | Apparent Density | Plasticity Rxn wi HCL
) o a Shape
g [} c % & o H
= o z & Description o 4 > 5 _sofg 2 + 3
& [ 3 b o 3 |2 K] . S© gla 4 g o § )
s | . | 28| 2 | £ E 218 & 3 ol 5 |88E3S s & 4 E pe )
B 2| v 2 2 g 1Et2 g 513 8 3 T % lz55/285552 E 2 plexSc5Fes 8 5
X S S = g Elz S 218 &8 &5 8 EI18290lc 703518 06 ¢ ¢ sl6502@FeLe & =
Q = | & 5] =< 5] = e L fm O 0 o shl2=aldorals 30 o Slzlsrodsz = 7
45
46
47 100 0 10 15 | 0.0 |Sandstone, predominantly medium/coarse grained,
light gray brown, moderately hard, slightly moist 100 X X X X X X
48 )
49
50
51
52 90 35 11 15 Same as above,; sillstone clast in shoe - 100 X X X X X X
possible bedding plane fracture ~51.5
53
54
55
56
57 a5 20 | 5YR4/3 12 20 Sandstone, fine to coarse grained, w/ occ. fine gravel 10 | 90 X X X X X X
55.5 - 56.5', light gray brown
58
59
Total Depth of Borehole {feet): 80
Groundwater, Depth Encountered:  NA
Static Water Level: 76’

Haley & Aldrich, inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-86 CORE.xls August-2004




TABLE C-2 Page 5 of 6
RD-86 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chiris Brooks Client: Boeing - ETEC
Boring Number/Location; RD-86 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods; 20’ Collars: —- 94mm pijpe: 133" Bit: 7" Height of K.B.: Date Started:  8/5/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/9/2004
Core = £ |Particte Size Distribution %| Sorting :h'::; Apparent Density | Piasticity Rxn wi HCL
3 o
= = £
5 [} e K 3 5
g O o~ [, -] D g
® o > = 2 Descriptio & 2 5 oo o 3
& eS| 5 |% eeeription s §le o g .33E8 s 8 @E 2
s | L |22 € | & 2 218 & 3 Sl 5 |Ef832 . 8 4 8], 5§ Pg )
Bolzlz] 8 |85|8 |2|2 IR R RIS R R E L R
a = | & 8 =< | 8 I8 i L1@ o 6 & &2reldaoeald § 8 8 3252282 2 &
60 — 2
Sandstone, fine to medium grained; light grayish-brown
61 90 45 13 20 | 0.0 {slightly moist 100 X X X X X
X
62
63
64
65 L7
66 75 30 14 20 Sandstone, fine to medium grained; wet ’/” 100 X X X X X
color varies between bluish gray and light grayish-brown -7
67 high angle fracture ~ 65-66.5 X
possible bedding plane fracture ~68' _
68 UL
69
70
Sandstone, fine to medium grained; wet
71 100 | 45 : 15 15 color varies between light grayish-brown (70-73") 100 X X X X X X
and biuish gray (73-75")
72
73
74
Total Depth of Borehole (feet): 80
Groundwater, Depth Encountered: NA
Static Water Level: 76

Haley & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\WM-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-86 CORE.xls August-2004




TABLE C-2 Page 6 of 6
RD-86 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-86 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10 Rods: 20’ Collars; --- 94mm pipe: 13'3" Bit: 7" Height of K.B.: Date Started:  8/5/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid:  Air Rig Type: Speedstar 30K  Date Finished: 8/9/2004
Core = & | Particle Size Distribution %| Sorting g::; Apparent Density | Plasticity Rxn w! HGL
a @
£ = £
5 I} e 5 5 2
— O - 7/ °
2 3 z 5 - [ 2 “ ° ° S
& s § 515 Peseription s Sle o El ¢ |o5z82 s & . 4§ 3
£ o . 2% 2 2 2184 £ 3 5, |E€232 ¢ & @ 0 5 P2 £ o
g (23| 2 |35 8 |22 8 Elz 2 5 B S|53s2S:5lp % E 2essslstey 8 S
a = | & 3 =< & |5l F i < lm o 6 & Blz=Efldacal 985 8 Si282FpAUsS S S ;&
75 |
76 16 15 Sandstone, fine to medium grained, bluish gray, wet 100 X X X X X X
High angle fracture from 76 to 77°
77 Thin layer of oxidation staining along fracture trace
78
79
80 Total depth of well 80 feet
81
82
83
84
85
86
87
88
89
Total Depth of Borehole (feet): 80
Groundwater, Depth Encountered:  NA
Static Water Level: 76

Haley & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-86 CORE.xls August-2004
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TABLE C-3 Page 1 of 4
RD-87 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-87/ W. of RMHF Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10’ Rods: 20’ Collars: --- 94mm pipe: 13'3" Bit: 7" Height of K.B.: N/A Date Started:  8/10/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/11/2004
Particle Size Distribution Grain
C b o " ‘e
ore E ® E‘ % Sorting Shape Apparent Density | Plasticity Rxn w/HCL
=3 o = = I 4]
— O o o o =3
= oB =z 3 s an =4 2 = ) o ui i
E,‘ o % é % Description nE. i g . g . . %,B € § " E . §E o
£ o ok 22 = 2 Tl &2 3 5 2233 ¢ § o a S & £ o
|2 e| 2 |35 2 |23 B 2|2 5 F F iz EizalpfEEalBuannil g o8
a 2| & 5] =< | 36 |E | = w <Jo o & & alzzal<des|ls 368235502 £ &
light grayish tan sandstone, coarse grained at top;
1 relatively fine grained, bottom 24*; fairly hard, dry
67 50 | 10YR6/2 1 15 0.0 100 X X X X X X
5 light grayish brown sandstone; predominantly medium/
coarse grained; thin layer 8.5 - 9' of light gray sandstone
(displays bedding plane ori ion), hard, dry
throughout
100 | 100 2 11 100 X X X X X X
10 jgray mudstone to ~14 ft, then light brownish gray
sandstone 14- 15
possibly moist below 13 ft
100 | 90 3 10 0.0 |predominantly medium/coarse grained 100 X X X X X X
Total Depth of Borehole (feet): 60
Groundwater, Depth Encountered:  NA
Static Water Level: 45
Haley & Aldrich, Inc.
March 2006

G:\20060_Boeing\901\Deliverables\2006_xocx_Client_Draf\Appendix C\RD-87 CORE.xs
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TABLE C-3 Page 2 of 4
RD-87 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-87 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10° Rods: 20 Collars: --- 94mm pipe:  13'3" Bit: 7" Height of K.B.: Date Started:  8/10/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 8/11/2004
Particle Size Distribution . Grain
- o " -
Core E o 3 % Sorting Shape Apparent Density | Plasticity Rxn w/ HCL
E -] c "‘—é & o k]
% o = Z i @ 5 olo @ ° <
é o E‘ c % Description % ] v, z . g - 8|8 " g ‘%E ©
s " e | 28] € |8 5 28 £ 3 o1 E 1E23% 3|8 S o A E o3 g o
£ 9 5 B ) 5| o 5 = E B ¢ 45 4|3 . jz§5E°?° 2 o 8 o 2 _[xfleo x & £
& €| 2| 3 s5 ! &5 |E|E2 B E|3 8 § 5 =|33528345[p 8 E £ plExgElEEE 2 5
o = | & 5] =2 | 6 [ElX [y = 1o o 6 o Blszalaaed)d 5 5 8 225258 Ys < & &
15 light gray sandstone; predominantly medium/coarse B ]
sand, relatively homogeneous throughout; sfightly moist
16
17 80 85 | GL2 5/1 4 10} 0.0 100 X X X X X X
18
19
20 predominantly light gray sandstone w/ occasionat light
orange brown intervals; fractures (bedding plane?) at
21 ~22,23 and 24.5 ft, with oxidation staining along fracture
planes
22
100 | 80 | GL26/1 5 16 100 X X X X X X
2 /
predominantly fine sand to ~24', then predominantly
24 medium sand, possible thin mudstone layer at ~23'
25
light orange brown sandstone with occasional bluish gray /
26 zones; several fractures (high angie) between 255 29' Pt
27 i
90 70 |7.5YR 6/6 6 12 100 X X X X X X
28 possible intersecting fractures 29-30'
coarsens downwards to ~28.5' then finer grained to bottom, .
29 slightly moist B L
[~
Total Depth of Borehole {feet): 60
Groundwater, Depth Encountered:  NA
Static Water Level: 45
Haley & Aidrich, inc.
G:\20060_Boeing\901\Detiverables\2006_sooce_Client_Draft\Appendix C\RD-87 CORE.xis March 2006
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TABLE C-3 Page 3 of 4
RD-87 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/lLocation: RD-87 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10’ Rods: 20 Collars: --- 94mm pipe: 13'3" Bit: 7" Height of K.B.: Date Started:  8/10/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluld: Air Rig Type: Speedstar 30K Date Finished: 8/11/2004
- Particle Size Distribution N Grain . .
Core ;’l:j o ;'é_ o Sorting Shape Apparent Density | Plasticity Rxn w/ HCL
5 (] = = [ o
—_— =] o 4
= o= =z =1 . 4 _U_) [ - D =
g o ':? é % Description ; 8 4] ,,, g £ " %, K § g k] g e g ,a -]
£ o L ] 28 2 E| 5l 2 3 5 28333 o & ¢ A 2l g o
s 208 5 [33] 5 |E]2 EO|Z(3 8 ; f clseplEicar ioelnzaasyry f f
a 2| & 3] =< o |E|IT i <o o 6 & Glz=sdlsdeald & S 4 328282 2 &
30 medium/coarse sandstone, mostly light orange brown A =
w/ occasional bluish gray zones
31 healed high angle fracture from 31 - 32' P
between 32.5 - 34',color change from e
32 100 | 95 | GL2 5/ 7 12 1 0.0 [light orange-brown to bluish gray divides core vertically L7
7.5YR 5/6 moist 100 X X X X X X
33
34
35 light orange brown sandstone; lost bottom 2' of core;
near vertical fracture from 36 - 38", likely continues
36 into lost core below 38' /
predominantly medium sand; oxidized staining on fracture K
37 trace /
80 | 20 8 11 / 100 X x| Ix X X X
38 K
’
’
39 /!
?
40 light brownish gray sandstone top (lost from previous
core), then light gray sandstone, hard, predominantly
41 67 50 | GL26/1 9 5 fine/medium sand, dry; 2.5' run 100 X X X X X X
42
43 gray sandstone, predominantly medium/coarse grained, " -
one high-angie, healed fracture between 43 - 43.5' Pl
44 100 | 33 10 5 2.5 1un - 100 X X X X X X
Tofal Depth of Borehole (feet): 60
Groundwater, Depth Encountered:  NA
Static Water Level: 45’
Haley & Aldrich, Inc.
March 2006




TABLE C-3 Page 4 of 4
RD-87 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/Location: RD-87 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20 Collars; --- 94mm pipe: 133" Bit: 7" Height of K.B.: Date Started:  8/10/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 8/11/2004
Core = 2 Part|c|eS|zc: Distribution Sorting Grain Apparent Density | Plasticity Rxn w/ HCL
g o g- % Shape
c ] c = - Q
- O o [+ pu
5 o i K Description I TU; > & § 2 ] nm»_ [«
< S5 & |3 g 15 3 5| £ |523 58 E Lk E |83 B
£ 9 L = = E] 2ls 2 % 3 S5 E£E88 5382 ¢ 4 ¢ O E =4
(2 ]e| 2 [3s] 8|2z PO |E|2 8 5 % Zl|szileacElpl ofEe:sslziy g f
a e | £ o =2 | o |E|X [ < lm o 6 o Gl2=aldaresls S 5 8 28052 & 3
45 bluish gray sandstone, predominantly medium sand, [
hard, siightly moist in 45 - 47.5' interval; very hard CO3
46 cemented sandstone 47.5 - 48.5'
47
100 | 70 | GL26/ 11 16 | 0.0 100 X X X X X X
48
49 high-angle, healed fracture ~49 - 48.5'
50 biuish gray sandstone; slightly moist, coarsens downward
50 - 52', coarsens downward 52-54";
51 two healed fractures, one 51.5 - 53' another in bottom 67, e
some mineralization along bottom fracture el
52 L
100 | 80 12 15 L 100 X X X X X X
53
54 R2e
55 fairly homogeneous, medium/coarse gray sandstone; Jags
healed fracture ~57.5 - 58.5', slightly moist
56
57
100 | 90 | GL26/1 13 11 JPttant 100 X X X X X X
58 PPt ae
59
Total Depth of Borehole {feet): 60
Groundwater, Depth Encountered:  NA
Static Water Level: 45

Haley & Aldrich, Inc.
G:\20060_Beeing\901\Deliverables\2006_xox_Client_Draft\Appendix CIRD-87 CORE xls March 2006







TABLE C4 Page 1 of 2
RD-88 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chiis Brooks Client: Boeing - ETEC
Boring Number/Location: RD-88/ N. of B/4012 Drilling Co: _ WDC Exploration Job No: 26411-037
Length, Kelly: 10 Rods: 20' Collars: —- 94mm pipe:  13'3" Bit: 7" Height of K.B.: N/A Date Started:  8/12/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K  Date Finished: 8/16/2004
Core = % Particle Size Distribution %] Sorting ;:::; Apparent Density | Plasticity Rxn w/HCL
3 Q
- = E
5 g c 5 ] Q
= S = " [ 2] o D =
s o> = g Descriptio " s 5 ele o >
] sl 5|3 senpton o Ele o Tl e |s33EE v & . 188 2
3 ;-] = aQ o _ o
e g 5 2 * 2|5 2 zgzg,,,a_.a,_gs'f—_’e-'ﬁgzﬁw 3 en?mxag’
£ 125 5 |2x| 58 | E]2 g 213 8 § 5 =|328/28345|p 85 cplEzeailEEE 2 §
a Sl 4 o 2] o |21 T [ < lm o ¢ & plz=dliseql? 98 8885288 gsE & &
0 - 2'; silty fine sand ]
1
3 - 5" ight brownish gray sandstone; predominantly
60 30 1 12 | 0.0 jmedium/coarse sand 100 X X X X X X
possible high angle fractures at 3.5 and 5 f, hard, dry
5 coarse, light brownish gray sandstone w/ layer of e -
mudstone clasts upper 6, then medium/fi
sandstone, light brownish gray/ light orange brown,
possible fracture at ~8'; core broken into smal pieces,
rock is relatively soft, dry
90 10 | 5YR4/3 2 15 100 x X X X X X
10 light brown sandstone, with occ. Gray mottling 10-11";
thin mudstone layer (~3") at 11'; coarse layer (1) ~12'
with fine gravels
moist interval 11 - 14' -
probable fractures at 12, 13 and 14 ft e -
100] 75 3 14 i 5195 x| Ixi Ix X X X
T ]
Total Depth of Borehole (feet): 30
Groundwater, Depth Encountered: NA
Static Water Level: 26

Haley & Aldrich, inc.
G:i\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Well Logs - App B\RD-88 CORE.xis March-2006
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TABLE C4 Page 2 of 2
RD-88 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks Client: Boeing - ETEC
Boring Number/lLocation: RD-88 Drilling Co:  WDC Exploration Job No: 26411-037
Length, Kelly: 10' Rods: 20 Collars; --- 94mm pipe: 133" Bit: I Height of K.B.: Date Started:  8/12/2004
Type/Diameter of Bit: coring/5" OD Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 8/16/2004
Core = 2 [Particle Size Distribution %| Sorting| 2" | Apparent Density | Plasticity Rxn w/ HCL
8 ° g- Shape
s I} c % 3 H
_— Q o~ [7: bl O
= 3 = ] inti r hid 5 ol @ e -
H S E‘ é g Description ; Sle . ‘._‘!T e s §,g 2|8 ] g e |8 § 2
£ v " ER) 2 3 E. s 2 B 3 2832 ¢ & o A 5 Pe -
: |<|e| 5 |2z| 8 |2|2 8 IR BRI RN IREEERE
3 = | & S =2 | 8§ |E|l=% i <jm o 6 & slesalcieald S 6 4 2123258852 2 Z|
15 bluish gray sandstone, predominantly medium/coarse
grained; contacts W/ light orange brown sandstone,
16 bottom 4"; hard, slightly moist, no evident fractures
17 100 { 100 | GL26/1 4 12 ] 0.0 100 x x X X X X
18
19
20
) orange-brown sandstone, predominantly dium/coarse
21 grained, broken up; probable fractures 22.5 - 24'; wet;
relatively soft
22
80 | 20 [7.5YR6/6 5 ey X . 1 e - 100 x x| [x X X x
23 [ T
2 ¢ 4 3 ¥ o 1 r T et
25 orange-brown sandstone, broken up; probable fractures Lo
26", 27 - 29'; some finer ial below ~28; et
26 moist to 29', then dry 29 - 30" predominantly medium //
sand R N
27 S
100 | 10 ] 10 P 100 X X X X X X
28 et
2 ( 1 1 1T+ + —"""—/—""—" |/ /—/"—/{-"°”" |
]
Total Depth of Borehole {feet): 30
Gr , Depth Er ed: NA
Static Water Level; 28

Haley & Aldrich, Inc.
G:\Projects\26472 - ROC\Reports\M-452 RD-85 thru RD-88 Summary\App B\Wall Logs - App B\RD-88 CORE.xis March-2006
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TABLE B-1

i Page 1 of 4
RD-89 CORE DRILLING DATA .
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY,|CALIFORNIA
Logged By: : Chris Brooks . Client: . Boeing < Area IV ]
Boring Number/Location: . RD-89 . Drilling Co:  WDC Exploration ! Joh No: 26411-041
Length, Kelly: 5 10 Rods: 10 Collars: 8 Subs: NA Bit: 8" Height of K.B.: ; Date Started: 5/16/2005
- - - -
Type/Diameter of Biit: coring / 3.8" OD ’ Drilling Fluid: Air Rig Type: CME 85 Date Finished: 5/18/2005
Core | « 2 |Particle Size Distribution %] Sorting ;::;“e Apparent Density | Plasticity . Rn wiHCL
! @ (] .
= = E
‘ s <] e 5 o Q
— © [ - o @ o
K] (3] = 2 j o - o 2 -
g \ <4 E é % Description ; 8 4 o g & » ‘;;, k § § s % £ - .E.} JE
£ [ ; = 2 e & 2 E|l8 £ = S IEET3d 9« & @0 3 2 2
g |8|=| 2 [Z:| 8|82 § T|: 8 £ T S|guslESSp g EEoplB:isiiElofos
a e I & i} =21 4 E | = i < lm 6 6 6 wlesdlsded|S 5 & o ll29=5s0%2= = |
0 . . fill from bullding excavation
considerable concrete and pisces of
' sandstone with sand, siit, and clay to 24'-28'
i
1
!
5
10 ;
1
Total Depth of Borehole (feet): 50’
Groundwater, Depth Encountered: ~30'
. Statle Water Level: &'
!
i
Ha' 7eh, fne. . ) /'\‘\
G 472 - ROC\Repors\M-460 Wells RD-89, 93, 94, 95 Data Summary\App BWell Logs - App B\RD-89 COR ) . : /905
— - Y s




TABLE B-1

RD-89 CORE DRILLING DATA.

{
|
1
I

i

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COU NTY, CALIFORNIA

N

Page 2 0f 4 .

‘{Logged By:

Chris Brooks

Boeing - Area |V

Boring Number/Loc‘ation:

RD-89

WDC Exploration

26411-041

Length, Kelly:'

10' Rods: 10'

Collars: 8'

5/16/2005

TypelDiameter of Bi;t:

coring / 3.8" OD

Drilling Fluld: Air

Rig Type: CME 85

Date Finished; 5/18/2005

o |Depth (feet)

Core

% Rec

i
i
|
i
i

Rad _

Color

Moisture Content
(Air Rotary)

Core Run No.
Minutes/Run

HNU

Description

Particle Size Distribution %

Apparent Density

Rxn w/ HCL

Fracture Profile
Analytical Sample

Boulders

Cobbles
Gravel

fil from building excavation

conslderable concrete and piecas of

Sand

‘,Silt & Clay

Medium
Poor
JAngular
Subangular
Rounded
Subrounded
Very Loose
Loose
Dense
None
Low
{Air Rotary}
None -

[Well

" |Compact

- |Very Dense
Medium
High
Qdor Gas, efc

eak
]Moderate
lStrcng !

XN
-

sandstone with sand, sill, and clay to 24-25'

17

18

19

20

21

22

23

24

25

100

hard, orange-brown 1o olive brown sandstone

predominantly medium to coarse gralned

100

26

1o obvious fraclures, wet

a few mudstone clasts at 27-28'

27

no reaction with HC!

28

29

!
Total Depth of Borehole (feet); 50'

Groundwater, Depth Encountered: ~30"

| Statlc Water Level: &

{

Haley & Aldrich, inc,

|
|

t

§

G:\Projects\26472 - ROC\Reports\M-460 Wells RD-89, 93, 94, 95 Data Summary\App 8\Well Logs - App B\RD-89 CORE.xls

May 2005
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"TABLE B-1

LE B-f o “Page 3 of 4
‘RD:89-CORE 'DRILLING DATA
:BOEING S“ANTAjSUSANA FIELD LABORATORY
VENTURA COUNTY,|CALIFORNIA
[
Logged By " - . Chris Brooks - Client: Boeing ~ Area {V -
Biting Niimbér/Location: RD-89 - Drilling Co: _ WDC Exploration | ___Job No: 26411-041
Length, Kelly: i 10 Rods: 10* ' ] . Collars: 8 Subs: NA Bit: &" Height of K.B.: . Date Started:  5/16/2005
Type/Diameter of Bit: coring / 3.8" OD : ) Drilling Fluld: Air ) Rig Type: CME 85 | Date Finished: 5/18/2005
[0 PN ( _ Graln N .
.Gore | 1 . % Particle Slize Distribution % Sorting Shape Apparent Density | Plasticlty Rxn w/ HCL
[3) ')
Kl ] £
E [ = ‘E ) 12
— Qo [7:} - o O
= I fx) = - | i T bt ole o -
i ; o E c % Description ; 5 0 g. . . ,g;g .g § o g . 5 E %
5 Q | - Eé x 2 2 g% 2‘75 El EEBle o B oA 5 & = O
= |219| § |85] 8 |2|2 E|3 f F E ZlsEbPicsz i EGpBraslEsiE g ¢
a s | g o =< ] & |E|x [ 2 lm o 6 & GiEsdlsaeold I 8 4 SI29=5p3S = 3|
30 70 0; 3 4 hard, olive-brown sandstone in upper 3-4" [ - :
: contact with dense, laminated gray to olive-gray mudstone
31 ; !
60 | 25 4 13 predominantly mudstone, denss, olive-gray with -] 10 j 90 X |! X X
32 ! frequent oxidized partings, molst, no apparent fractures i
|
33 i
34 i
35 80 70 . B 17 hard, light reddish-brown sandstons, coarsens downward . 100 X X X , X X X
from fine sand to predominantiy coarse at bottom
36 high angle fracture at 37.5, thin mudstona layer at ~36.5'
wat
37 ! /
38 ¢ |
| H
39 i
|
40 100 | 65 6 15 hard, olive-brown to olive-gray sandstone /
: ) several high-angle fractures with oxidation stalning /
4 ; predominanily coarse sand at top contacts with medium :
sand at first fracture ~41'
42 - fracture at bottom (44-45') has mineralization on face / 100 X x| 11X X X X
L ; and possible slickensides
“7*" Totdl"Depth of Borehole {feet): 50
' _Grourndwater; Depth Encountered:  ~30°
R oo sStatlc Water Level: 8
B o JREY N B i
|
l
e
He'  77an,dne. ' TN . M
G. 472 - ROC\Reports\M-460 Wells RD-89, 93, 94, 95 Data Summary\App B\Well Logs - App B\RD-89 COR! ) : : jOS
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TABLEB. = | Page 4 of 4
RD-89 CORE DRILLING DATA ' ) :

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: 3 Chris Brooks ) ’ Client:

; Boeing ~ Area IV . !
Boring Number/Locafion: RD-89 . Drilling Co: WDC Exploration Job No: 26411-041
Length, Kelly: 3 10 Rods: 10’ Collars: g' : Subs: NA Bit: 6" Height of K.B.: | Date Started:; 5/16/2005
N i
Type/Diameter of Bi{t: coring /3.8" Op Prilling Fluid: Air Rig Type: CME 85 Date Finished: 5/18/2005
Core | % ' g | Patticle Size Distribution % Sorting S‘f":;)’; Apparent Density | Plasticity Rxn wi HCL -
B 7] a
e ] 2 =] E
| 5 ] = 5 o 12
= ' = S 3 : 2 [ [P ]
3 : g 3 : | & Description a Tle . > 5o 88 . a v & o
= | -~ = 2 - h E E Do 56 S @ £ 5 ®
F-d ] 1 . 3 nog :5 g = 5 K % ] :’; 3 -:"! & 'E g4 o 8 o Q ° 35 Pl g g’
E |25 & |EE § |22 g Els £ 5 % a%ﬁag’sgﬁbggﬁbgs'ﬁﬁ".&ggg §
a 212l § =L 8 |ElZ i 18 8 6. & FIELe zﬁmﬁ”ﬂoagzﬁsi g2 E 5
45 100 | 90: 7 18 hard, ollve-brown sandstona, predominantly medium and 100. X X} jx x| ilx Px ]
; coarse drained sand, continuation of 45’ fracture into top | --
46 | of core, intact core from 4549, simifar fracture at 49-49.5' . | --
with mineralization on face and slickensidas --
a7 ‘ T
R j 1
= 2 -
o ey I Y
R TOTAL DEPTH = 50 FEET ] T
62 N ] 1 [
_— ] ] |
53 - L 1] ]
54 ] ] ] 1
_— L S
55 ! L N ENEN A
: | ] T ol
58 , HENN 1]
‘ _— — | 1
57 ! ~ |41 [] ]
. mNEEN I
58 [ ] ] n L1
|| -]
5 :{ 1
Total Depth of Borehole {feet): 500

Groundwater, Depth Encountered: ~30'
Static Water Level: 5
|

!

Haley & Aldrich, Inc.

G:\Projects\26472 - ROC\Reporis\M-460 Wells RD-89, 93, 94, 85 Data Summary\App B\Weli Logs - App B\RD-B9 CORE.xls May 2005
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x TABLE B-1 :
; RD-30 ROTARY DRILLING DATA
i BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

Logged By: &Chris Brooks Client: Boeing - SSFL ETEC Page 1 of 5
Boring Number/Location: RD-90 Drilling Co: WDC Exploration Job No: 26411-019
Length, Kelly: 101t. Rods: 20 ft. Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/10/04
Type/Diameter of Bit: 6 in. Hammer Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/1 1/04
]
| - g o W Grain Apparent Reaction w/|
ﬂme § = Particle Size Distribution % Sorting Shaps Density Plasticity . HCL
N P-3
= § = i [2 5 Ble ] SR
3 s E Description E @ " x .SuElg 4 & g8 o
z | < - EENE E|l 8 8 g 0 E [EE238,8.8 E 1981, %o
Elglz| 2 |25 ¢ 813 5 5 F ZlssplpicEpiciizsssiaileses
= I: 2 8 =21 8 =18 8 &5 8 h_=2=2l232al2 3838818822 oZlz==4
0 0 - 2 feet, silty SAND, yellowish brown, dry, loose i
2 - 19 faet, WEATHERED SANDSTONE none
vellowish brown, fairly soft, primarily fine/medium fix
grained with silt, occasional fine gravels from 12-15'
5 10YR 5/4 X 5 70 25 X
X
10 dry X
15 10YR 5/4 X 1/8 70 30 X X X X X X
i e
. oo N sandstone becomes harder at 19’
21 | dry X ive SANDSTONE light vellowish brown, fine lo 100 X X X X X
i medium grained, dry
i 25 x 1716 x
: Total Depth of Borehole (feet): 125 ft.
H Groundwater, Depth Encountered: 78 fi.
Static Water Level: 31 ft.

Haley & Aldrich, Inc. j ‘
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summar\App B\Well Logs - App B\B1.RD-90.xis
|

i

May 2004

!




TABLE B-1 ,
RD-80 ROTARY DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

i |
ILogged By: Chris Braoks Client: Boeing - SSFL ETEC 1 Page 2 of §
Boring Number/Location:  RD-80 : Drilling Co: WDC Exploration Job No: 26411-019
Length, Kelly: 10 ft. Rods: 20 ft. . Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/10/04
Type/Diameter of Bit: 6 in. Hammer Drilling Fluld: Air Rig Type: Speedstar 30K Date Finished: 03/11/04
|
Time ! E’ % Particle Size Distribution % Sorting Sir::; ADp : :;;;t Plasticity . Real:téoLn w
1§ [=3 N -5
= Q = - [5] - k=] © [T
é E 3 S . Description E 0 " 7 . _ % 5 g § = % . 55 @
£ | e L |28 2 Els 8 T 5 |32 . [EE28[Kalggl, § |9 8|pxto
51812 3 |sg| & S 128 8 & 5 =1|353|22385[5¢8555/5:35/8=158¢8¢
a @ il (] =< & = a o (0] a o =20l alSSSafg8SF oSS
30 i dry X__|Massive SANDSTONE, light yellowish brown, fine to medium grained] 1/8 100 X X X X X I X
' post-completion static water level at ~31" none
35 | X X
|
|
40, 10YR 6/4] dry X Imassive SANDSTONE, light yellowish brown, fine to medium 1/8 100 X X X X X X
. . grained, dry
high angle fracture at 42-43', possibly healed, approximately
perpendicular to bedding
‘. slightly coarser grained from 44.5-46.5'
45 . X __|below 47’ color is accasionally siighily darker, occasional fine X
grained laminations
I
|
50 | dry X__|sfightly coarser from 51-54', distinct bedding contact ~54' with 1/8 100 X X X X X X
! fine grained layer .
I
55 : X__|thin bed of blulsh-gray SANDSTONE at 56, With thin gray X
1 fine grained layer below

Total Depth of Borehole (feet): 125 ft.
Groundwater, Depth Encountered: 78 ft.
| Static Water Level: 31 ft.

1

Haley & Aldrich, Inc.|
G:\Projects\26472 ~ iiROC\Repons\M-M? DOE Well Construetion Summary\\App B\Well Logs - App B\B1.RD-90.xIs May 2004
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TABLE B-1

RD-80 ROTARY DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks Client: Boeing - SSFL ETEC ; Page 3 of 5
Boring' Number/Location:. RD-80 Drilling Co: WDC Exploration Job No: 26411-019
Length, Kelly: 10 ft. . ; Rods: 20 ft, Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/10/04
Type/Diameter of Bit: 6 in. Hammer Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/11/04
ShY T . B !
S Tme | bl e £ | Partcle Sizo Distibution % | Soring shat | [ppareat | plasticiy Readtion w!
’4 ¢ v . "g‘ . .t;_“.‘J . Lol Py ':’-,') —
T L[ SE Description El o . B 5 - 3 3 5 B 5 ®
gl : 52| % | E12 2 ¥ o S5 .|8Ef32gigdl, E |92, .00
Blelel g |8x]c¢ . £ 12 8 8 5 Z|z55|PSzolpEEiztsgs|ac|ries
a i & | 8 =<1 & = e S8 & 8 B ==0ldoeal 9538232 R 828z
60 .. J10YR6/3 dry x__|SANDSTONE, pale brown, coarse arained with fine 114 10 30 X X X X x| X
: ’ ) gravel, dry none
gravelly layer from 59.8 to 60.5'
healed, high angle fracture at 61,5, 63, and 64.5'
| color change to bluish gray below 65.5'
65 | X__|SANDSTONE, gray, below 65.5' with occasional
GL2i6/1 light brown banding, relafively fine grained from 68-70'
|
i
70 sl. moist | x_ |coarsens below 70' to coarse sand and fine gravel from 1/24 90 10 X X X X X X
' 72.5-75'
becoming moist at 73'
75 x__janother coarsening downward unit from 75 - 80.5'
i cut by two fractures approximately perpendicular to
} bedding at 79-80'
| oxidation staining adjacent to fractures
| fractures producing water (<1 gal/min)
80 | moist x__{probable load cast at base of coarse grained unit 1/4 10 90 X X X X X X
| washout in fine grained unit from 82-82.5', gray fine sand
and silt
85 x__[thin, light brownish gray layers between 84 and 86 ; X
high angle, partially healed fractures from 84.5-86.4' i
oxidation staining adjacent 1o fractures
Total Depth of Borehole (feet): 125 ft.

Groundwater, Depth Encountered: 78 ft,
|- Static Water Level: 31 ft.

|-
|
|

“Haley & Aldrich, Inc -
G:\Projects\26472 - BOC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B1.RD-90.xls
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{TABLE B-1;
RG-90 ROTARY DRILLING DATA

.BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

Logged By: : Chris‘Brooks . Client: Boeing ~ SSFL ETEC Page 4 of 5
Boring"Number/Location: *RD-80 Drilling Co:  WDC Exploration Job No: 26411-019
Length; Kelly: 10ft.  |°  Rods: 20 ft, Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/10/04
Type/Diameter of Bit: 6:in. Hammer . . Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/11/04
|
w4 - = b o Grain Apparent m Reaction w/
‘ T:m.e b 5 = Parlicle Size Distribution % Sorting Shape Density Plastlcity . HCL
— ! 5 (% o °
= - . ° ™ >
é J 3 E . Description E . m B . N :g;) = g § - % . o E @
s | s s |22 2 12 8 T » w35 . |[89:282e8g5, E (98|, Ep
sl 8121 3 |eg]| 5 8§13 B & 5 =|385|255c|pectntsgsles|piss
a | & | § 6 | =<1 & : = 1@ o 6 & & |=ES5EEsPaE3S58S[2T58 25|58
90 . moist X __ [predominantly hard, bluish gray SANDSTONE below 85' 1124 90 10 X X X X X X
fine fo medium grained none
occasional dark gray mudstone seams befween 89 and 92'
| partially healed high angle fracture from 92.5-03.5'
| healed high angle paraliel fractures from 94-86'
95 {GL2 6/1 X __Imassive, bluish gray SANDSTONE from 86-106' X
: | fine to medium grained
! slightly moist, no structure
|
100 . sl. moist] x 1/16 100 X X X X X X
105 GL2 3/1 X __|predominantly very datk bluish gray MUDSTONE from 106-109" X
|
|
i
110 | sl. moist]  x_ }thin MUDSTONE layer at 110.5' 1/24 95 5 X X X X X X
| massive bluish gray SANDSTONE below 110.5'
} fine to medium grained
3 tod.- X X
7 ...th'al.,.enﬁld Borehole (feet): 125 f.
-_-Grotndwater; Pepth-Encountered; 78 ft,
| Stati¢ Water Level: 31 ft.
' PR . ° !4
* .Haley & Aldrich, Inc.| ... ‘
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B1.RD-90.xIs May 2004
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e ! \;,) | -
TABLE B-1 |
RD-90 ROTARY DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY ’
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks Client: Boeing - SSFL ETEC Page 5 of 5
Boring Number/Location: RD-90 Drilling Co: WDC Exploration JobiNo: 26411-019
Length, Kelly: 10 ft. | __Rods: 20 ft. Collars: Subs: 5.7 fi. - Bit: 0.5 Height of K.B.: Date Started: 03/10/04
Type/Diameter of Bit: 6 in. Hammer Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/11/04
H |
Time ! z € | Pariicle Size Distibution % | Sorting Shape [ipert | Prastily Reachonwi
3 8% Descripti & 5 _ g 3 is
@ . escription > Y 0 %] Y
g1 23| o Sle g S| £ 52858 %.8 ¢ (83| ¢
o [ed I En: o .E k=] e [ Lo} o3 .Eh“ag‘gg—'“’ﬂ‘ﬁom = v meSE’
5|22 3|35 ¢& 818 8 E F :|z3pleicsizlclae-sssl|eses
o | & | & o | =<1 3 = |l o o &6 8 & §§m5mmw>30n>23250$2325
120 GL2 6/1|sl. moist| x slight coarsening of sand near 123", then contact with | 1/16 | - 100 X X X . X X | X
i finer grained sandstone from 123-123.5' none
| thin mudstone parting at 124.5".
[4 l
LIy I i .
1250 - - T X _|TD =.125'bis.

Total Depth of Borehole (feet): 125 f,
Groundwater, Depth Encountered: 78 ft.
| Static Water Level: 31 ft.
i
) 1
Haley & Aldrich, Inc. . : .
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B1.RD-90.xls
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TABLE B-2
RD-91 ROTARY DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

Logged By: Chris Brooks / Eric Pigati ] - _Client: Boeing - SSFL ETEC . Page1of5
Boring Number/Location: RD-91 : Drilling Co; WDC Exploration - JobNo: 26411-019
Length, Kelly: 10 ft. | Rods: 20 ft, Collars: Subs: 5.7 1t Bit: 0.5 Height of K.B.: - Date Started: 03/11/04
Type/Diameter of Bit: 6lin. Hammer : : Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/12/04
| : ‘ -
| = . ek " Grain Apparent " Reaction w/
4 c g,
. Time ; g . 'f,‘ Particle Size Distribution % Sorting Shape Density Plastl?lty HCL
| £ & ki 8
= ! o - g 1 Slo I )
é | > Ev . Descnp_tlon g o " E . N % T B § 5 % . o E- o
£ £ é‘a ‘E'QC:’ E= E ﬁ % § k=] g _-Eh‘—:“%EE—'ag-ﬁmm = (P-Dc:’ mxgg’
Bl 8| 2| 3 |25 & 213 8 & § 2z |228|2535/885555288/85|588¢
o i i fe] =< | & = a (&) (0] o b s nlsdoeol> SS5a2328SF|ol|8s25
0 | i
T i None
S R
. L. ©
¢ L _ A 7.5YR5/2 | sl. moist] x |very dark brown loamy sall, clayey SILT - 5 95 X X X
at 8' transitions into dark reddish brown
: . WEATHERED SANDSTONE below 10' .
10 ) sl. moist] x |becoming harder from 13-15' 90 10 X . X X X
g L [N S * .
15 10YR 6/4 | sl. moist] x [light yellowish brown, WEATHERED SANDSTONE | 1/24 90 10 X X X X
! primarily fine sand with silt to 20
]
[ -
20 10YR 5/6 [sl. moist] x _|SANDSTONE, fine to medium grained a0 10 X X X | X
25 10YR 5/6 | sl. moist] x _|SANDSTONE, light brown, fine to medium grained 1/16 95 5 X X X X
. slightly molist, trace silt
;
Total Depth of Borehole (fest): 140 .

Groundwater, Depth Encounterad: ~100 fi,
. Static Water Leval: 80 fi.

i
i
]

Haley & Aldrich, Inc! _ : : '
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B2.RD-91.xlIs May 2004
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A.‘S_USANA FIELD LABORATORY
VENTURA COU TY .ALIFORNIA

Client: Boeing - SSFL ETEC

Page 2 of 5
Drilling Co:  WDC Exploration Job No: 26411-019
L erpfh) R Do Rods 20 ft, Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/11/04
ﬂpeé[gjamefer cftBlt

*Heiimer

- Drilling Fluid: Air

Rig Type: Speedstar 30K Date Finished: 03/12/04

| 3 .
' = " . " Grain Apparent " Reaction w/
i . ) = [

. Time e g e < Particle Size Distribution % Sorting Shape Density PIas;lclty . HeL

: n i c N =

L. ) LT 8= : (7] e Tl ® i @

B g i _“;)5 E Descripfion § " " E . _g o § § “ g | g E @
= I = K] E ] @ = o | E g 28 3|8 T . A E [L0] ® o
5 c = -84 a = -] ] [ o & 2 i3 EES @ o g o 2 X o X 88
Elelz| 8 |25|¢ §12 83 E F f3iBlPScsipiEinit:isiEc|pisce
Aala & & == g = @ o 0 & 5 lzSflEaR388888[$883 oL|2==§5
30 10YR 5/6]sl. moist]  x . [SANDSTONE, light brown, fine to medium grained 1116 95 5 X X X X X

- slightly moist, some siit None

!
|

35 2.5Y 6/2 |sl, moist] x SANDSTONE, color change to grayish brown, 95 5 X X X X X
] slightly moist, predominantly fine to medium grained, with some coarse
|
| at 8' transitions inta dark reddish brown
| - WEATHERED SANDSTONE below 10° .

40 GL2 5/1 |sl. moist] x SANDSTONE, bluish gray, fine to coarse grained, slightly moist 1/8 95 5 X X X X X
. predominantly fine to medium grained

thin mudstone partings from 42-43'
possible healed bedding plane fracture ~42.8'

: faint oxidation staining below to ~46'

45 GL2 5/ |sl. moist! X |SANDSTONE, fine to medium grained, bluish gray, slightly moist 95 5 X X X X X
i
|
|

50 GL2 5/1 |sl. moist]  x SANDSTONE, biuish gray, fine to medium grained, slightly moist 1116 95 5 X X X X X
t
i

55, |1 ,V : GL2 5/1 [sl. moist{ x |same as above, moisture content increasing slighily - 95 5 X X X X X

P
~* Totdl'Depth of Borehole (feet): 140 fi.
-_Broundwater;'Depth Encountered: ~100 .
Staitic Water Level: 80 ft.
Haley & Aldrich, Inc. ) i )
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B2.RD-91.xls
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(4 .

‘ABLEB-2" Seart

RB:9T ROTAR:DRIELING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, GALIFORNIA

Logged By Chris.Brooks

Client: Boeing - SSFLETEC

Page 3 of 5

Boring Number/Location:  RD.91

Drllling Co:  WDC Exploration

Job No: 26411-019

Length, Kelly: 10ft. . i Rods: 20 ft. Coliars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/11/04
Type/Diameter of Bit: 6 in. Hammer Drilling Fluid: Air. Rig Type: Speedstar 30K Date Finished: 03/12/04
Cod
| - = . - o . Apparent Reaction w/
Time IR s Eamcle Size Distribution % Sorhngr Density - . HCL
i e N
= H o~ P 4] [ Do o) | d!-A
;‘8’_, . EE . ‘Descnpt‘lon | g o " F . . T% = .§ § - % ;E o E‘ 2
£ | g 5 | 32 | B ' £E12 3 T o ol-2.|58c82388%e.5.|08lux87
2l 8|2 3 |28 5 $13 8 £ 5 =|E38|2z5l5e8k5552888]883¢
o | m ] (] == | & = | m o 6__ & B ==z al<aoral>donslz2S=sFlol|Z=SH
60 GL25/1|sl. moist] x  |SANDSTONE, biuish gray, slightly maist 95 5 |x X X X : X
i predominantly fine grained None
i ) ! .
65 GL25M | sl. moist] x |SANDSTONE, bluish gray, slightly moist 1/20 - 95 5 |x X X
i predominantly fine grained
i at 8' transitions into dark reddish brown
: WEATHERED SANDSTONE below 10 .
70 GL2 5/1 ] sl. moist] x JSANDSTONE, biuish gray, siightly moist 95 5 |x X X
predominantly fine grained with some medium grained
75 GL215/1 {sl. molst] x |SANDSTONE, bluish gray, slightly moist 1/16 a5 5 |x X X
| predominantly fine grained with some medium grained )
; !
H , H ! i
. BO ] GL26/1 | sl. moist] x_ [SANDSTONE, bluish gray, slightly moist 95 5 |x X X
i s N predominantly fine grained with some medlum grained
{.
Toav.g
E T B
GL2:5/1"] sl.moist] x_ {SANDSTONE, bluish gray, slightly moist 116 95 5 X X X
R N predominantly fine grained with increase in medium grained
I slightly darker, increase in fines from B8-90'
AT 257 .6tal,§Dép‘th“6ch,6rehole (feet): 140 ft.
Groundwater, Depth Encountered: ~100 ft.
| Static Water Level: 80 ft.
|
§
i
. Haley & Aldrich, Inc:
G:\Projects\26472 - ROC\Reporis\M-447 DOE Well Construction Summan\App B\Well Logs - App B\B2.RD-91.xis May 2004
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i
]
" TABLE B-2 (I
RD-91 ROTARY DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Brooks - Client: Boeing - SSFL ETEC . - Page 4 of 5
Boring Number/Location: RD-91 Driling Co: WDC Exploration Joh No: 26411-019
Length, Kelly: 10ft. | Rods: 20 ft. ) Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/11/04
Type/Diameter of Bit: 6 in. Hammer ' . Drilling Fluid: Air -___Rig Type: Speedstar 30K Date Finished: 03/12/04
i . —
) | - = . P Grain |, Apparent J Reaction w/|
Time ; g ;0-_), Particle Size Distribution % Sorting Shape | Density Plastlf:lty . HCL
IS N £
. | S = %) 5 Blo 9 Y
g : © s » Description I kS _SoBld 2 E '6 E‘ o
= . 28] 2 E|l 8 8 3 o E 1828358,848 E 198l . Bo
"y EFEN: 813 B £ F clsiplpizofpliciesgsiaiizgss
-3 S 1=<| 8 =18 8 6. 8 s 12=0lsnealt 38828232 F8E|sS8E
9 |GL2 5/1}sl. moist] x SANDSTONE, blulsh gray, slightly moist 1124 95 5 |x X X X X
e ’ predominantly fine grained, slight increase in molsture content None
light and dark biuish gray banding from 90-105'
X éhzlélﬂl;él.vinofst X__|SANDSTONE, bluish gray, slightly moist 95 5 |x]| | X X X X
P e predominantly fine grained, increase in medium grained i I
e at 8' transitions into dark reddish brown. K i
- — R . WEATHERED SANDSTONE below 10°
3100 - - |GL2.5/1]. -moist X__|same as above, slightly darker gray due to increased moisture 1/16 : 85 5 Ix X X X i X
105 GL2 5/1}sl. moist]  x lsame as above 95 5 |x X X X X
! predominantly fine grained
} i
110 GL2 5/1] moist X__|same as above 1/16 95 5 |x X X X | X
‘, -
115 GL2 5/1f moist X __{same as above 95 5 |x X X X X
1
!
!
Total Depth of Borehole (feet); 140 ft.
Groundwater,|Depth Encountered: ~100 ft.

| Static Water Level: 80 ft,

|

!
;
{

‘Haley & Aldrich, Inc. , '
.-+ B:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B2,RD-91.xis
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TABLE B-2

RD-91 ROTARY DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CiALIFORNIA _

Logged By: Chrls Brooks . Client: Boeing - SSFL ETEC - Page50of5

Boring Number/Location: RD-91 . . Drilling Co:  WDC Exploration - Job No: 26411-019
Length, Kelly: 10 . { _Rods: 201t - : Collars: Subs: 5.7 ft. ‘ Bit: 0.5 Height of K.B.: Date Started: 03/11/04
[ Type/Diameter of Bit: 6 in. Hammer B : . Drilling Fluid: Air . Rig Type: Speedstar 30K Date Finished: 03/12/04
) o i ) -
N ! = o ) Grain | - Apparent w Reaction w/
s - & 9 pparen nw
K Ti‘rn'e o 1‘:.»! E Particle Size Distribution % Sorting Shape Density Plasticity . HCL
= -
[P DEIIE IR S ; (758 . o ® [
P (5] . @ .
"_& N O E‘ Description g o " 7 K- -§ g 5 ] | u E- °
= b il 58] 2 ‘ Els 8 3 S| 5 [E223Sa8ga], § |98|,«F0o
FRT e 8 [Es] & §|2 8§ &8 : :=|zBE|Picslpecaglieinas|288s
ala | &) S8 | S 8 = |lm o 6 & _w |2scelfafpl298382238sF82|8=2¢5
120 GL2 6/1]- moist X : ISANDSTONE, bluish gray, moist 1/16 95 5 |Ix X X X X
] - predominantly fine grained - None
.
i ] -
125 G2 6/1 moist X |SANDSTONE, bluish gray, moist 95 5 |Ix X X X X

predominantly fine grained

i

at 8' transitions into dark reddish brown

B WEATHERED SANDSTONE below 10" -

130 GL2 6/1 maoist X {SANDSTONE, bluish gray, moist 1/24 -] 95 5 Ix X X X X
: predominantly fine grained ) ’

) increased fines below 130"

] predominantly mudstone from 132-138’

. | very dark bluish gray, slightly moist

135 GL2 3/1|sl. moist] x- |predominantly SANDSTONE from 138 140", but significant 70 30 |.[x X X X
| mudstone ]

t

140 GL2 3/1 sl. moist] x 1/24 85 15 X X X X X

I
[
i

. i

. Total Depth of Borehole (feet): 140 ft.

Y Groundwater' Depth Encountered: ~100 it.
P ~ - Static Water Level: 80 ft.

ey & Aldnch,xlnc Cd
qec}ts\264s72 ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B2.RD-81.xis _ May 2004
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TABLE B-3 o
-RD-02.ROTARY'BRILLING DATA

-BOEING SANT/SUSANAFIELD LABORATORY
VENTURA COUNTY, ?AL!FORNIA

Logged By: Chris Brooks Client: Boeing - SSFL ETEC Page 1 0of4
Boring Number/Location: RD-92 . Drilling Co: WDC Exploration Job No: 26411-019
Length, Kelly: 10 ft. - Rods: 20 ft. Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/15/04
Type/Diameter of Bit: 6 in. Hammer Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/16/04
= i ) I Gran Apparent L Reaction w/
-— )
Time e % Particle Size Distribution % Sorting Shape Density Plastéu:lty . HCL
£ "N K}
= Q L %] . Bl o a @
§ ‘ (é) E . Description g " " §. . . % = é § 5 fv; - g g g
= = 28 = E 5} 2 ) . fcujde Jun i 22 =
§l9|z| 2 |d2|¢ 313 3 F P ZlzifEiciiziciclriosatlesiE
a1l & | & 18 =< | 8 =lo 8 & § & =sclsa3ealS 3888|8552 8 oL |2 = 2
0 ] :
i None
|
5 SYR 3/ |sl. moist] x |dark brown clayey SILT with some fine sand 5 -95 ['x X X X
. lightly moist, loose i
; bedrock around 5
10 10YR 7/6 | sl. moist] x WEATHERED SANDSTONE, yellow 95 5 X X X X X
\ fine to medium grained |
A v 1 i
i
2 5Y 6/3 |sl. moist] x SANDSTONE, light grayish yellow . 1116 i 95 | 5 X X X X X
o fine to medium grained, slightly moist
- |- 2.BY 7/2-. color change to light gray at 18'
. X__|no sample collected - no cuttings return !
' |
:.\: - .. % :’._ .: .
25 ©2.5Y 712 ] sl moist] " x SANDSTONE, light gray 1/16 95 5 X X X X X
| fine to medium grained, slightly moist
i
Total Depth of Borehole (feet): 105 f.
Graundwater, Depth Encountered: ~75 ft.
! Static Water Lavel: 61 ft.

Haley & Aldrich, Inc,
G:\Projects\26472

I
|
i
'

-fROC\Repoﬂs\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B3,RD-92.xls
i )

May 2004




TABLE B-3 o

RD-92 ROTARY DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, C/"-\LIFORNIA

| ' : i
Logged By: Chris Brooks . Client: Boeing - SSFL ETEC : Page 2 of 4
Boring Number/L.ocation: RD-92 . R Drilling Co: WDC Exploration Job No: 26411-019
Length, Kelly: 10 ft: ___Rods: 20 ft. Collars: ) ] Subs: 5.7 fi. Bit: 0.5 Height of K.B.: Date Started: 03/15/04
Type/Diameter of Bit: 6 in. Hammer _ Drilling Fluid: Air Rig Type: Speedstar 30K Date Finished: 03/16/04
= . " : Grain .| Apparent ; Reaction w/
. - £ 5 .
Time 5 s Particle Size Distribution % Sorting Shape Density Plasticity . HeL
[=4 N =
fond Q= . 'y fIJ o 3 y ) bl
® o & Description E > g _&ig 2 ; g
L o 8 ] K - E 8 5 ! © g &
£ c L ¢ | &° E| 2 é T oL, 2 E g‘%’gagm&mgm E 1981, 80
Elel=l 3 |gs]|:5 . 813 8 E F Z|235|PSz2s5|58E558aEsas28ss
o | o | iF 3 =< | & : = |lm o o6 _a & le=srlegreal2S333332F82|S28E
30 i sl. moistl  x_ ISANDSTONE, massive, light gray; hard, slightly moist ) 100 X X X X X X
| continues o ~43.5' ' None
1
.35 | sl moistl  x » 100 3 X X X X X
sl. moisti  x __|color change to biuish gray at 43.5' 1/16 100 X 1 x X X X X
fine to medium grained, predominantely fine grained
. slightly moist
S RN B e . . )
45 2.5Y 7/1]sl. moist]  x i ] 95 5 Ix X X
i
: . L) i ' .
50 _ | BL26/1 |sl. moist]  x |SANDSTONE, bluish gray, hard, slightly moist; fine/medium sand 116 95 5 |x X X X X X
: possible healed fracture from 52-53"
55 | sl maistf  x |soft drilling from 55-60° X
|
|
Total Depth of Borehola (feet): 105 ft.
Groundwater, Depth Encountered: ~75 ft.
. Static Water Level: 61 1t
[
|
. w
Haley & Aldrich,llnc.E |
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summany\App B\Well Logs - App B\B3.RD-92.xls May 2004
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TABLE B-3

RD-92 ROTARY DRILLING DATA |
BOEING SANTA SUSANA FIELD LABORATORY
- VENTURA COUNTY, CIALlFORNIA ‘

¥ gpreees .

Logged-By: "Chris Brooks . - : - ‘ - Client: Boeing - SSFL ETEC Page 3 of 4
‘|Boring Number/L.ocation: RD-82 . Drilling Co:  WDC Exploration ) - Job No: 26411-019
Length, Kelly: 10ft. .~ Rods: 20 ft, Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/15/04
{Type/Diameter-of Bit: 6 in, Hammer : Drilling Fluid: Air- Rig Type: Speedstar 30K Date Finished: 03/16/04
. = . P Grain Apparent . Reaction w/|
- £ 9 .
5 B < Particle Size Distribution % Sorting Shape Density Plast[cﬂy ) HCL
%= £ o v 2
= Q o~ . (7] . Blo © D~
g : tg:) E N vDescnptmn E 0 . g . . ‘_é = g § 5 % . ((D‘(’) § 2
< | =] G. £ 4 k] . 8 &g — o O > = o)
lelels 28| 5|2 8 5 B cleiplBiiiziclizlesgslsilzis
B e pmifr 8 22| -8 : = 1@ o & 4 §lz=fleaRalgs888S5828 O2|Z==5§
60 2.5Y 6/3[sl mois x SANDSTONE, fine to medium grained 95 5 {x X X X X
| . bedding plane fracture at 61 None
! color change to brownish below bedding plane
slightly moist, predominantly fine sand
65 2.5Y 6/3[sl. moisl] x SANDSTONE, moderate yellowish brown to 80" 1/16 95 5 X X X X X
. fine to medium grained, increasing in molsture content
several parallel, high angle fractures between 65 and 70°
bedding plane fracture between 69 and 69.5°
. . : i
70 ; x__|high angle fracture between 73 and 75' 1116 100 X X X X X i X
i ;
75 : X __{first water at about 75' 1/16 95 5 X X X X X X
: near vertical fracture between 78 and 84", showing
~2-3 inches of displacement in thin mudstone bed at 81°
80 S X __|coarse grained layer from 84-85.5' . 95 5 X X X X X ] X
| » 4
85 X __|significant mudstone in returns - ) .| 124 85 15 X X X X | X
1 - . | - oxidation staining between 86 and 94 indicative of
e possible healed, high angle fractures
Total Depth of Borehole (feet): 105 f.
Groundwater,iDepth Encountered: ~75 ft.
i ¢ Stafic Water Level: 67 ft.
ERIEN
v
R GO § H
) !
Haley & Aldrich, Inc| : :
G:\Projects\26472 - ROC\Reports\M-447 DOE Well Construction Summary\App B\Well Logs - App B\B3,RD-92.xls May 2004
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TABLE B-3 o

RD-92 ROTARY DRILIf.ING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, ?AL!FORNIA'

Logged By: Chris Brooks i Client: Boeing - SSFL ETEC : Page 4 of 4
Boring Number/Location: RD-92 I - Drilling Co: _WDC Exploration : Jab No: 26411-019
Length, Kelly: 10 . | Rods: 20 ft. Collars: Subs: 5.7 ft. Bit: 0.5 Height of K.B.: Date Started: 03/15/04
- |Type/Diameter of Bit: § in. Hammer - Drilling Fluld: Air ’ Rig Type: Speedstar 30K Date Finished: 03/16/04
Time £ % Particle Size Distribution % | Sorting ;’:;’; Aé’s:gﬁ;“ Plasticity Reacton w/
‘ g — % [ T i % —
% 2 Description E p . 5 g _]ué g . g - b, 5 o
55| 2 Els 8 o | E |EP235|9,8.,8 £ |85 § o
A o = k=l n [ O & |2 |5 5c 8 2 2% a _ .2 sElg ¥ @ &
B s E E 35 8 ® <3 - 3'301:1.::3.::2“:%52'5;‘1’3-5.8::%'89
=< | § =18 8§ & 8 5 2sole3ea|l8 98885828 sL85
moist X__|SANDSTONE, light olive brown, fine to medium gralned 95 5 Ix : X X X X
predominantly medium grained, moist
95 2.5Y 6/1 | molst X _{SANDSTONE, light gray from 95-105' 1/8 95 § |Ix] . X X X X
3 R fine to medium grained, moist
23 IR S : " Ibelow 95, predominantly bluish gray sandstone None
v ] K coarsening downward unit from 94-08'
i coarse sand at 98'
100 GL2 5/1 { moist X _fcontacts with mudstone layer from 98-98.5 ’ a5 5 |x X X X X
; - SANDSTONE, bluish gray to 105'
| high angle fractures from 102-105' with oxidation staining
105 ‘ moist X 116 : . 95 § |x X X X X
i
I
{
Total Depth of Borehole (feet): 105 ft.
Groundwater, Depth Encountered: ~75 ft.
Static Water Level: 61 ft.
; !
1 al;ay &Aldrich lnci
! May 2004
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TABLE B-2 X ' : Page 10f 4
RD-83 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

|
i
!
i

Chris Brooks : Cilient: Boeing - Area IV.

Logged By:
Boring Number/Location: RD-83 Adjacent to former B/4010 location . Drilling Co; _ WDC Exploration Job No: 26411-041
Length, Kelly: - 10' Rods: 10 . Collars: 8* Subs: NA Bit: 6" Height of K.B.: | Date Started:  5/17/2005
Type/Diameter of Bit: | coring / 3.8" OD  Drilling Fluid: Air Rig Type: CME 85 . Date Finished: 5/19/2005°
Core = Particle Size Distribution %| Sorting ;{:L'L Apparent Density | Plasticity Rxn wiHCL
= 8
5 e | B
A § g ] = Description 5 ] 12 |
N R S | % |& £ E 2 E_ %3 3 +
L1 e=| 5 |3 s | E|8 3 Bl g |s8355, 8,5 ¢ 3 . ¢
=’ o - 2 2 513 5 °© 8 [E£Bpeid ¢ & g 4 ‘3 14 5 P
= |Elz| 5185|522 2 5|3 2 FoEozlsEpleigilslciliaEsEafiC g
o Jse & i) = Q EE- [ S8 8 &5 8 Big2gl5aeals 9 8 8 2123 ssE0dz2 = O
LW L 4..200 . 1 10 bacldill to ~8' ]
N ilad
R
B ;
{
i
{
!
|
]
10 100 ] 80 2 15 hard, light olive-brown sandstone, high angle fracture
at ~10,5, poarly sarted sand, no struclure, moist, /
occasional mudstone clasts
| 90 | 10 X X X X X X
I
i
t
Total Depth of Borehole (feet): &0'
Groundwater, Depth Encountered;  ~45' !
. Statlc Water Level: 35.9' i
H. “ch, Inc. | i ‘ » . ™
G\ N 472 - ROC\Reports\<460 Wells RD-89, 93, 94, 95 Data Summary\App B\Well Logs - App B\IRD-93 COR ) /005
R N S . e’ -




L
o :
rf%’?’\\] -
Page 2 of 4
AFIELD LABORATORY
LIFORNIA
| ‘ .
.|Logged By: R Chris Brooks Client: Boeing - Area IV
Boring Number/Location: RD-93 Driliing Co:”  WDC Exp!oratipn Job No: 26411-041
Length, Kelty: * " | 10' Rods: 10’ Collars: 8' - Subs: NA Bit: 6" Height of K.B.: Date Started:  5/17/2005
Type/Diameter of Bit: coring / 3.8" OD Driliing Fluld: Air Rig Type: CME 85 Date Finished: 5/1 9/2008
i
Core ' & .g_ Particle Size Distribution % Sorting SG;:::; A;:-parentnensltyé Plasticity Rxn w/ HGL
. i @ a
F b E
: [ =1 = 5 & 8
= S = 2 S N .2 [} . e e ]
é’ [ té g- = % Description g -5 P E‘ . g B gla 5 2 g £ @
s st | . |E5] & £ S 218 £ 5 SIS —;E’gg—"'w&wgwgh&mxgg'
IR e g Elg 8 8 2 =ﬁssgﬂgiag§§bsa'§ﬁ%-ws‘as
a =tZ1 8 =EE | 6 5% : i -2 O 6§ F|ZLs 5&3"30o§235'§:o$z°§s_65
15 100 | 80 3 13 hard, light ofive-brown to light yellowish brown n B [:
sandstone, fracture at 16", largely intact Cofe | | : N
16 poorly sorted sand, molst [ 117 NNEn ]
17 B A O NN ‘“"L—_“‘ 1]
{1100 (X {x] x Y Y O Y
18 ] SR R S ] ] || | ] | _
18 I ey S T N O
20 80 | 50 4 |14 hard, light olive-brown sandstor, predominantly medium :::::: a NN 1] ]
grained sand, fractures at 23, 24, and 24.5' L1 | ] i 1| |
21 : slight fining of sand towards bottom of core, moist S ] _q_ :
; m— — I — — - — I
g7 r L Y B Y Y T Y 3 I
" 7
23 : “__*‘T_II_ZZZ:Z‘. D A I
{ | i
2 z — ] :L O G o ] ]
100 | 90 |° 5 |12 hard, olive-brown sandslons fo 28,5 i mudstone layer ::_"::::: ]
. i at 28.5', then sandstone, predominantly fine to medium : N
- grained, becomes coarse near 30', molst fo wet smmuNENN | ]
— % TR T NEINN Xl T 17
e T A e B e e e T T T ]
e | e REN m
1 S q —
Total Depth of Boreholg (feet): 60’ B
Groundwater, Depth Encountered: ~45'

. _Static Water Level: 35.9'
(e

Haley & Aldrich, Inc,

G:\Projects\26472 - ROC\Rep:orls\M~4b‘D Wells RD-89, 93, 94, 95 Dala Summarp\App B\weli Logs - App B\RD-93 CORE.xis

|
|

May 2005 .




[
|
|

-t
[
\
}
!

TABLE B-2

Page 3 of 4
RD 93 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA ‘COUNTY, CALIFORNIA
‘ k
i
!
v Chris Brooks Client: Boeing - Area IV
Bormg NumberlLocatldh... * RD-93 . . Drilling Co: _ WDC Exploration Job No: 26411-041
Length Kelly ) - 10 Rods: 10' . Collars; 8 Subs: NA Bit: 8" Height of K.B.; ! Date Started: 5/17/2005
Type/Diameter of Bit: coring /3.8" OD ' Drilling Fluid; Alr Rig Type: CME 85 Date Finished: 5/19/2005
o -Cd:rel g 2 %_ Particle Size Distribution %] Sortlng ;::Lne Apparent Density l%'lasllclty Rxn w/ HCL
']
E % -] = % E -] H
= i St = |35 i = pd 5 g 2 e
& g5 | 5 |5 Description ® Ele o Bl . |.33ElE s & g8 2
et o ER: 4 ] 5 € 18 8 g &) E 1221533 o« & o 0}, 0 o g o
£ lEie| & 135 85 |22 T 5|9 % % ¢ 2lses(eEiap s lpleaaspilil
e <l &l 38 =< | 0 |81 T Iy Ei8 8 & g EI1228153857|159 8 8 8|129z2z0ser = &
30 100§ 90 {i 6 17 hard, olive-brown sandstone, fine grained laminations near
37, predominantly fine sand and siit from 31 to 32.5'
31 fracture at base of fine grained materal, coarsens below .
32,5 to predominantly medium to coarse sand to 35'
32 fraciure at 34.5' 40 | 80 X X X X X X
— -
33 .
34
/
35 100 | 40 7 18 hard, olive-brown sandstone conlinues to 36.5' /
fracture from above conlinues in top 8" of core
36 below 36.6' mudstone to 40", 36.5 to 37' Is wet, sticky clay
below 37, hard, dense ollve gray mudstone
37 ‘oxidation staining on cleavage planes, intensely fractured 100 X X X
: dry in mudstons ::-’/__///
38 E——
§
39 | -
f - /
/
40 100 | 25 8 23 mudstone ta 40.5', then hard, olive-brown sandstons 1o 42' -
| laminated fine sand and silt below 42', many bedding
41 plane fractures, sandslone below 44.5' /
very hard interval from 42'-44', maist / wet
i 80 | 20 X X X X X X
/
/
i _—
|
._Total Depth of Borehole (feet):  60'
Groypdyater, Depth Encountered. ~45
35.9'
Ha Tah, Inc. S . N
G\, 472 - ROC\Repor(s\M-460 Wells RD-89, 93, 94, 95 Data Summary\App B\Well Logs - App B\RD-93 CORE ) . /905
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TABLE B-2 |
RD-93 CORE DRILLING DATA :
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY,[CALIFORNIA

C

£

SN

Logged By: | Chris Brooks Boeing - Area |V
Boring Number/Location: RD-83 WDC Exploration
‘|Length, Kelly: ! 10' Rods: 10' Coliars: 8
TypelDiameter of Bit: coring / 3.8" OD Drilling Fluid: Air Rig Type: CME 85 Date Finished: 5/19/2005
Core ] ] ﬁ Particle Size Distribution % Apparent Densltyj
' @ o i
5 = €
; = d = . ig 5 Iy
— | O o~ (%] ' k-3 13
= | o = 3 : = « ole o %
Q:,:’, [ o E s % Description ; ‘3 p R .'? . . ?’:B 818 5 g v E @
£ [} . ENE o g 2 =4 ] % @ et 2 %5233&5‘”‘3@, g l.lgmxgg'
E 120z 5 (85| 2 |2)2 8 E|lg 2 EEgﬁﬁ‘éggaébggfébsaﬁﬁ%ssse
a 2 |5 O =52 & |E]|Z i I o 8 & 8 B EE:tm&m”SonngEEOizas
45 80 25 | 9 18 hard, olive-brown sandstone, predominantly fine to medium
i : grained sand in top 1, then mudstone interbedded with
46 } fine sand from 46-47, coarsens downward {0 coarse sand
! at 49' contacts with thin mudstone at 49.5' with fracture
cutting through, multiple fractures in 4647 intervat
100
10 13 hard, ofive-brown Sandstone, predominantly fine to medium
- grained sand, relatively sor interval from 51 to 52'
coarsens lowards bottom of core
wet, one high angle fracture from 53-53 5
100
§3 s
54
56 100 | 80" 11 10 hard, olive-brown to olive-gray sandstone to 57.5'
soft, fraclured sandstane 57.5 to 58'
56 bedding plane fractures at 57.5' and 5§8.5°
hight angle fracture at 67.5' and 59.5'
57 predominantly medium grained $and with coarse intervals
. - 100
58
59
60 TOTAL DEPTH = 60 FEET
Total Depth of Borehale {feet): 60
Groundwater, Depth Encountered: -45'
Static Water Level: 35,9

!
|
Haley & Aldrich, Inc, |

G\Projects\26472 - ROC\!R:epoﬁs\M-460 Wells RD-89, 93, 94, 95 Data Summary\App B\Weil Logs - App B\RD-93 CORE.xis
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TABLE.B-3 |

| Page 1 of 3
RD-94 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY"
VENTURA COUNTY, CJALIFORNIA
{
Logged By: . Chris Brooks . : . Ciient: Boeing - Area IV
Boring Number/Location; RD-94; below RD-88 in B/10 drainage . . Drilling Co:  WDC Exploration Job No: - 26411-041
Length, Kelly: . 10' Rods: 10' : Collars: 8' Subs: NA Bit: g" Height of K.B.: Date Started:  5/12/2005
Typel/Diameter of Bit’ coring / 3.8" OD ’ Drilling Fluid: Air Rig Type: CME_ 85 o bate Finished: 5/15/2005
Core = Particle Size Distribufion %| Sorting ;]r::)l Apparent Denslt); Plasticlty Rxn wiHCL
5 f
E &
S o [
€ 3 & E [Ty
8 S é Description ﬁo‘. ﬁ . r 3o ° ] =
=1 = © - k-84 a o
= 3 i e olB w = » B3 ElS k1] 5 o 53 2
3%l & ] 5 E|g§ 8 3 | E IEPF3S o & o a4 E 2 -
Iz ¢ |22 g T3 8 F ¢ Zizss/8d55p8 6 sleeaalesley 2 8
22| 8 || % £ < |8 8 6 & R|ES8|c38A)S 9 8 8 SIS 2EBLS 2 £ g
1 6 Alluvium {silty sand) and weathered sandstons
to approximataly 4
!
L L
5 100.] 50 2 g soft, light orange-brown to clive brown sandstone 90 | 10 X X X X X X
| molst in 4'-9' Interval
| several fraciures and bedding plane parings
! predominantly medium to coarse sand with with //:;":-—:
occasional mudstone pebble inclusions
/
10 100 | 80 3 11 hard, olive brown sandstone 100 X X X X X X
color changes fo gray from 11.6-12.5'
: primarlly fine to medium gralned sand
i bedding plane fractures from 12'-13'
| near-vertical fracture from 13'-14' /
1 moist /
. ;
|
{ i
Total Depth of Borehole (feet): 35
Groundwater, Depth Encountered:  ~i0'
Static Water Leval: ~{2'
|
E
!
i
He “eh, Inc, { ‘ T ” —\\
B 472 - ROC\Reports\M-460 Wells RD-89, 93, 94, 95 Data Summary\App B\Well Logs - App B\RD-94 CORI J jDS
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RN
AN , A )
IR L -
Page 2 of 3
i
Logged By: - Chris Brooks Client: Boeing ~ Area |V )
Boring NumbarlLocatlon' RD-94; below RD-88 in B/10 dramage Drilling Co:” WDC Exploration Joh No: 26411-041
Length, K'elly L* 10 Rods:' 10' Collars: 8' Subs; NA Bit: g" Height of K.B.: ‘ Date Started: 5/12/2005
TypelDiameter of Bit; coring / 3.8" OD Drilling Fluld: Air . Rig Type: CME 85 : Date Finished: 5/15/2005
Core - '§ |Particte Size Distribution %| Sorting S‘;’::; Apparent Density | Plasticity Rxn w/ HCL
u @ .
3 = E
5 g g s o] g
— Q .~ [7: . ° Q@
s o = g Description o 2 1Y u 5
g eg] 5 (& ! ® Ele oy c5pElf 4 @& ) 2
s a = 22 & 2 3 B8 g 5 o E 52% 8id o 8 4 8 g £ g o
Eo(zle| & [E5] ¢ |22 2 ElE 8 % E‘g%:?,‘a:g')ﬂgse-'ggE’b§a§§,5=“=’§§5
a 2 | & 4] ES | 8 |E| 2 . i = la 8 & g '«zs_s_&’::%m%“’Soé’ngsE g2 2 Z
16 100 |80 .9 |13 hard olive-brown sandstone - V4 T
{ predominantly fine to medium gralnsed sand 1
16 : nsar vertical fracture at fop ] N
; multiple bedding plane fractures from 1719 | ] ]
17 ; calor change to gray In bottom 4" T ]
moist . - ] I ]
18 . 1 I O
13 ] —____ B R
20 100 | 100] 10 6 hard, dense gray sandstons; predominantly fins/medium sand 100 X x| % : X X X ]
i oxidation staining from 21-21.5' ] n
21 : several bedding piane fraclures - ] ] ]
wat; water in hole ) ] | N ]
22 1 T ] T ]
50 | 80 - 11 |20 fine to medium sandstons 1] Bl 1
23 - hard, dense, gray EEN R .
oxldation staining 24-24.5' T R
2 wet N O o mE
12 15 fine to medium sandstone i} 100 | X | X X X X X
hard, dense, aray ] N ]
oXidized staining al fraciures j | || T T ]
wet i 10 Ix x| Ix T [ Tx] X ]
ia Total Depth of Borehole (feet): 3y
Ground , Depth E) red: ~10'
- Static Water Level: ~{2'

Haley &Aldrich, Inc. |

G:\Projects\26472 - ROC\Réports\M-4Ed Wells RD-89, 93, 94, 95 Data Summary\App B\Welt Logs - App B\RD-94 CORE.x}s May 2005
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TABLE B-3 f o C Page 3 of 3
RD-94 CORE DRILLING DATA f
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

Logged By: - : Chris Brooks Client: Boeing - Area IV
Boring Number/Location: RD-24; below RD-88 in B/10 drainage - Drilling Co: _WDC Exploration Job No: 26411-041
Length, Kelly: : 10' Rods: 10 Collars: 8' X Subs: NA Bit: g" Height of K.B.: Date Started:  5/12/2005
Type/Diameter of Bit: coring/ 3.8" OD . Dritling Fluld: Air Rig Type: CME 85 Date Finished: 5/15/2008
Core £ o | Particte Size Distribution %| sorting|  E™™ | Apparent Density | -Plasticity Run wi HCL
8 o E. Shape :
fed 5 — d £ s o N [1]
@ SB| 2 | & Description £ 2 > 5 Bl 9 S :
& a ¢eg| 5 |3 : 8 8l le o g . 2B E|IS 8 g 8 5 2
g |si{ 1 5 |28] % |8 H £1g £ 3 . S| 5 |EBCEi g8 g8l S ke, 5 B
HHEEREEIREEE § |2 8 5 E =|3By|235zlss 5 EEzEEBaEE B ¢
a 2 | g <] =2 & [E|X [y 218 8 & & Glz=ficseals S 6 o S123s5022 =5 6
30 » 3 |17 fost 20.6-31.5 Interval [ ] T
: likely soft, weathered sandstone
31
hard, olive-brown sandstone from 31.5'-32'
32 : i predominanily fine to medlum sand
moist to wet
33 ! ~3" vary hard, dry, light gray sandstone at 32' grades Into 100 X X X X X X
i hard gray sandstone from 32'-34
a4 ] moist, predominantly fine to mediumsand _ [TTmeean
! mudstoneat~34' | aeemmmTT
35 ; fraclures from 34'-34.5'
|
36 ! TOTAL DEPTH = 35' FEET
37
38
39
.40 .
I
.4 {
42 |
. |
Total Depth of Borehole (feet): 358
Grouy , Depth Er ed;: ~10'
: Static Water Level: ~12'
|
I
|
|
1
g . . : .
Hi “ThyInc. ) i . Ty
Giv N 472 - ROC\Reparis\M-460 Wells RD-89, 93, 94, 95 Data Summary\App BUVell Logs - App BRD-84 CORL ] -/05
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26473-000 A82

DEPTH BELOW LAND'
SURFACE (IN FEET) o
+1,21 LOGKING STEEL LID
0 T .
0.52 i TOP OF STEEL CONDUCTOR CASING
~ o NEAT CEMENT
Static Water Leve! (5/20/05) i 5.5
]

13.0-inch DIAMETER BOREHOLE
8.5-inch OUTSIDE DIAMETER

20.5

35

STEEL CONDUCTOR CASING

3.8-inch OPEN HOLE

o %9 | THE BOEING COMPANY
fp @Sl | ROCKETDYNE PROPULSION AND POWER
| EASR@IEl | SANTASUSANAFIELDLABORATORY. . . | . .

WELL SCHEMATIC
FOR RD-94

NOT TO SCALE JULY 2005

FIGURE A-3




TABLE B4 | . ! Page 10f 6
RD-95 CORE DRILLING DATA . : ’ !

BOEING SANTA SUSANA FIELD LABORATORY )

VENTURA COUNTY,|CALIFORNIA

{

Logged By: | Chris Brooks ] Client: Boeing - Area IV :
Boring NumberiLocation: RD-85; behind former B/013 location Drilling Co: _WDC Exploration Job No: ™ 264711-041
Length, Kelly:' : 10' Rods: 10’ ) Collars: &' _Subs: NA : Bit; 6" Height of K.B.: Date Started: 5/9/2005
Type/Diameter of Bit: coring / 3.8" QD Drilling Fluid: Air Rig Type: CME g5 Date Finished: 5/12/2005
- Ctj re i &_: Particle Size Distribution % Sorting s(::::; Apparent Denslty Plasticity Rxn w/HCL
S o - -
5 2 |B
5 ] 3 Description 5 5 . o 8
0 z é a.. 9 o ; R o “:
=1 5 | % o Ele S| g |¥33E8 ¢ f c 188 2
3 [ E 2 o ] o 9 .
HERHE § |52 4=, s:%saﬁ‘ég;ze@;s;%ﬁsmﬁsg
=2 | 8 |£ |2 £ |8 8 § 5 a”§£=5§55=83§53§5855$§m
augered from surface to 59° i ]
fill from surface to ~a0' | N
o —— ] ]
!
; S | -
10 ) - ] “"“‘Tﬁ* [
{
1 — I e S S 0 0 —
, T -+
] | _{
Total Depth of Borehole (feet): O’
Groundwater, Depth Encountered: ~50'
Static Water Level; 50'

. ro;ec{s\za 7‘2 y OC\Repuns\M-450 Wells RD-8g, 93, 94, 95 Data Summary\pp Biwsli Logs - App B\RD-95 CORE xis May 2005




TABLE B4

Page 2of 6
RD-95 CORE DRILLING D. ATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY; CALIFORNIA
Logged By e Chris Brooks ] ) Client: Baeing ~ Area IV ]
Bormg NumberlLocatmn. RD-95; behind former B/013 location . Drilling Co: WDC Exploration i - Job No: 26411-041
Lennth,.KeHy . 10 Rods: 10' Collars: 8' Subs: NA Bit: 6" Height of K.B.! Date Started:  5/9/2005
‘rypelDi}glfr.f}_élter ofB B coring /3.8°0D | : . Drliling Fluid: Air Rig Type: CME 85 Date Finished: 5/12/2005
o ye T
* Core | = ;:. Particle Size Distribution %| Sorting g::g;. Apparent Density | Plasticity Rxn w/ HCL
. [} @ : :
-] = E
‘ 5 S |'g 5 ) : 8
= ey 2 1 = 2 Bly ol ni =
£ | 28l 5 |% Pescrpten T |Ele s 3 JixiE ¢ B . BE g
= 59 4 3 & -] 8 4 - () E " 23 319 8 (8 E k<t <]
g e -84 5 2 2|l 5 @© e 5 |EcHpid 9 & g 12 8 KWelex 58 2
3 2 185 &8 |£|2 B 1% 2 ¢ ¢ Zlzgs|p25558 EEpBsaEEsEE 8
a o =2 | o |E|X [y S|8 8 5 & 518281238 3|18 3 8 832350 %=2 = 6
15 fill from surface to ~30' - =
16
17
18
19
20
21
22
23
24 i
|
25 ! split spoon sample at 24-25'
j Stiff, brown clayey silt with sand (ML)
26 ] no structure, no oder, molst
t
27 |
|
28 L split spoon ~28.5-2¢' i
loose, fight orange brown silty sand ’ i
28 . possibly weathered Chatsworth Formation
- | Total Depth of Borehole (feet): 80'
s “Groundwater, Depth Encountered: - ~50'
. S 4o Static Water Level: §0'

Q_ “_m;p.‘ %

C\Reports\M-460 Wells RD-89, 93, 94, 95 Data Summary\App B\Well Logs - App B\RD-95 COR.




TABLE B4 , : . ‘ ' ’ i Page 3 of 6
RD-95 CORE DRILLING DATA A

BOEING SANTA SUSANA FIELD LABORATORY ‘

VENTURA COUNTY) CALIFORNIA

i

Logged By: : Chris Brooks Client: Boeing - Area |V
Boring Number/Location: RD-95; behind former B/013 location Drilling Co: "WDC Exploration Job No: 26411-041
Length, Kelly: ) _ 1o Rods: 10 Collars: 8' : Subs: NA Bit: 6" Height of K.B.: Date Started:  5/9/2005
Type/Diameter of Bi;t: coring /3.8" OD Drilling Fiuld: Air Rig Type: CME 85 Date Finished: 5/12/2005
Core € _:.. Particle Size Distribution % Sorﬁﬁg ;::LZ ApparentDensit& Plasticity Rxn w/ HCL
7] ] .
2 & E
' £ o = & o ; i )
= ! S = 2z 3 =4 7] L. Tie o @
é E (é E T % Description . xé. -E n " E . % B ~§ a " g g g P
g gl il 5 | g2 2|8 g 218 £ 3 S5 F5Esd g E g8, E PE.. E o
R EIEEEIEREE g |2 2 P F 5IBEEEScSEl EEReassltes £ 2
8 2]la&] 3 EL | 6 |E|=F i < A0 0 o GIE=El3dealf s 3 § 8§S322 Sz =z 2 7
30 : 1 cored from 3040
no recovery - soft sandsione
31 '
32
5 | S
3 14 | 0.0 lvery wealhered sandstons 80 | 10 X X X X ix X
orange-brown, loose
slightly molst i
relatively competent Intarvals near top and bottom of core
possible near vertical fracture from ~42'44' at
/
I"
4
Total Depth of Borehole (feet):  8D'
Groundwater, Depth Encountered: ~50'
Statlc Water Level: 506

|
|
|
|
|
|
|
|
{
i

Haley & Aldrich, inc.

G:\Projects\26472 - ROC\Repnrls\MAGD Wells RD-89, 93, 94, 95 Data Summary\App Bweil Logs - App BIRD-85 CORE xls May 2005
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TABLE B4

! Page 4 of 6
RD-95 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, pALIFORNIA ‘
Logged By: ! Chris Brooks . Client: Boeing - Area iV :
Boring Number/Location: RD-85; behind former B/013 Jocation Drifling Co:  WDC Exploration Job No: 26411-041
Length, Kelly: 10' Rods:.- 10 Collars: 8' Subs; NA Bit: 8" Height of K.B.: . Date Started:  5/9/2005
- ’ :
Type/Diameter of BiF coring / 3.8" OD ) Drilling Fluid; Air Rig Type: CME 85 Date Finished: 5/12/2005
Core 1 k3 £ |Particle Size Distribution %| Sarting SGI:Z::':: Apparent Density | Plasticity Rxn w/ HCL
‘S -]
g-4 B ]
; 3] s = 5 4 ) ] 2
= | ] =z 5 " 4 4] [ T o
| O —_ o a -
3’-’, o ‘5 é % Description l:.‘: 5 p " g . . %, - .g g 5 % . g E ‘ %
= o El ] g §E18 & 3 S |Scgdld ¢« & o al, 2 5 @
& & |22 e |E|2 g £13 8 2 ¢ 2|cas[85E 8 Bt Sleagsles £ B
a 2 | gl o =< | o EIX frd s la 8 6 & Bla=8ldaeals 5 & & SIS3Ss5S8 8 = 5]
a5 100 | 60: 4| 12| 0.0 |core largely intact from 47-50" ] : T
g : : moderately hard orange-brown fine sandstone from 45-46"
el soft interval from 46'-46.5', fractured with mudstone layers
bl relatively coarse grained from 47'-50', soft orange-brown
i to olive-brown
- N fracture from 49-49.5' . 100 X X X X x X
- e
50 90 | 25 5 16 hard, olive-brown sandstone
primarily medium sand
51 i fractures at 53.5' (bedding) and 54' (high angle) with
e a3 o ] oxidation staining
52 |
100 X X X X X - X
53
54 ]
58 100 | 40 6 - 115 hard olive-brown sandstone from 55'-58'
| predominantly fine to medium sand
56 | coarsens below 58' fo coarse sand with fine trace grave}
i contacts at 58,5 with mudstone unit :
57 i coarsens 1o fine to medium sand at bottom of core 5 |95 1. X X X X |Ix X
: i fractures at 58', 59', §9.5', and 60 . i
58 i . moist ;
sampled at contact between coarse and fine grained units / i
59 i i
- |
Total Depth of Borehole (feet): B8O
Groundwater, Depth Encountered: ~50'
1 Static Water Level:  50'
|
|
!
He' " hne T, ‘ ’ /-\\
472 - ROC\Reports\M-460 Wells RD-89, 93, 94, 95 Data Summary\App B\Wall Logs - App B\RD-95 COR® ) : - ‘ jos
e ! ——
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TABLE B4 o ) : ; Page 5 of 6
RD-85 CORE-DRILLING DATA . :

BOEING SANTA'SUSANA FIELD LABORATORY
ENTURA'COUNTY, CALIFORNIA

rerae

:
i
o

Bt
§

3
+
3

L8gged BYY ™ 7 50 GhosBrooks Client: Boeing - Area IV
Boring Number/Location: RD-85; behind former B/013 lacation Drilling Co:  WDC Exploration Job No: 26411-041
Length, Kelly: | 10 Rods: 10' Collars: 8' Subs: NA Bit: g" Height of K.B.: Date Started:  5/0/2005
i . . .
Typel/Diameter of Bit: coring / 3.8" OD Drilling Fluid: “Air . Rig Type: CME 85 Date Finished: 5/12/2005
- }Ec};‘.,—é‘ % + %_ Particle Size Distribution %j Sorting ;lr:;:; AppirentDensity Plastlcity Rxn w/ HCL
e g 5 ]
= = E
: g S o 5 T - ]
= S= = 3 3 7] = g @
[&] — . . Qe (1] -
8 ‘ : S E = % Description 1‘:“. 5 P, E . g - B8 5 2 @ E. "
g sl s |52 2 2 8 |5|f 8 s, Sl s lsREE,p. 8 S, E o
I RN IR RHE g £13 8 5 T Zlggsesssp et BEzEsiEses § 5
a =g 8 =2 | 3 |E| 2 i S im 8 &5 & B seqﬁm«ﬁ”ﬁoé’géf’:si 92z 2 &
60 80 | &0 7 118 hard olive-brown sandstone 9515 | Ix x] [ x X X X ]
predominantly fine to medium sand | ] [ 1] ] ]
61 moist | 1 ]
) bedding plane fracture ~62' | . |
62 ] laminated fine-grained layers in bottom 6" of core, ] ]
; Interbedded with fine sand N 7] N
63 ) water accumulating in hole N T T T7T7 ]
|
64 | T LT 1T ‘: ]
65 5 | 0. 8|17 color change to gray below 65 1o ~66" i | ] 117 T T
; then back to dlive brawn fine grained sand and siit I T T
66 . fine to medium sand from 66-67 5' B ] -
i tost bottom of core - soft drilling from 6668 15 | 85 [ x : x| ifx x| | ]
67 possibly lost middle of core 17 m
] ) 1] ] B
68 . " N ——
69 ; .
i .
70 100 | 70| 9 18 Predominantly mudstona from 70-71 _":___,,._:’ 100 X X X |1 X | odx X
i clive-gray to ofive-brown
71 ] moist, multiple fractires N ] ]
i contacts with medium sand bejow 71 N N ]
72 ¢ coarsens downward to coarse sand at 73.-73,5' ||
i . . thin mudstone bed at 73.6' LT B
AT then medium sand to 76, laminated, oliva-brown, moist . | ] :_____
NN
2iTota) Depth of Borehole {feet): 80"
Groundwater, Depth Encountered:  ~50'
e T e Water Level: 50/ v
R e
. | '

Haley & Atdrich, Inc.

Gi\Projects\26472 - ROC\Reports\M-450 Wells RD-89, 93, 94, 95 Data Summary\App B\Welf Logs - App B\RD-95 CORE.xls May 2005
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’.FA'BEE Beforores o et e ‘ ' Page 6 of 6
RB:95 CORE DRILLING DATA ,

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

RS TES SR NA]
HES R S T
Logged By: . Chris Brooks . ) Client: Boeing - Area |V .
Boring Number/Location: . RD-95; behind former B/013 location Drilling Co: _ WDC Exploration Job No:  26411-041
Length, Kelly: | 10' Rods: 10’ ) Collars: 8' Subs: NA Bit: 6" Height of K.B.: Date Started:  5/9/2005
" - . " "
Type/Diameter of Bit: caring / 3.8" OD . Driliing Fluld: Air Rig Type: CME 85 Date Finished: 5/12/2005
i ] .
care | - 2 | Particte size Distribution %| Sorting| ™™ | Apparent Density | Prasticity Rxn w/ HGL
! 5 o g Shape
] g (] = . 5 = N
o i Q o~ - K/l I o R~
g 0B 2 |2 Description - ¥ ol o .
& ' #5] 5 |% eseriptior r Ele o E .SuEle g 2 @E 2
0o 5% |4 g 5 6 8 o 5} E |EZ8 59 o & £ S i
£ 3 i s §E . | 8 E 22 2 T o = 5. |8€=28d e 8 g9], 5 P8, 5 2
¢ |23 8 |g5| § |E|8 B E|8 % § E =335|P5355 8 F 55 EENEE ¢ 2
a = | & i) =< ! ¢ |ElX - i 2 1la & 6 8 Flr=Rlsaeald 9 6 o 8138 =Fp0d3 = = 7|
75 100 | 40: 10 18 hard olive-brown sandstone ]
. i predominantly fine to medium sand
76 | mudstone at 78'-79', highly fracturad
; sandstone as above from 79'-80' . 100 X X X X X X
77 1 wet core at bottom from water in the hola-
78 } ¥
79 . ¢
80 : TOTAL DEPTH = 80 FEET
81 i
82
83 |
i
-84 : ]
~ -85+ i
|
- 86 - B
. miwe aes - 1 -
89
-~ ¢+ =1~ Total Depth of-Borehole (feet):  80'
Groundwatey; Depth-Encountered: ~50
| Static Water Level: 50"
; .
i
|
|
o 7 e -, f ™
G 472 - ROC\Reports\W-460 Walls RD-89, 93, 94, 95 Data Summary\App B\Well Logs - App B\RD-85 COR | ) : j05
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TABLE C-12 Page 1 of 6
RD-36 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Turner Client: Boeing - Area IV
Boring Number/Location: RD-86; ~200 feet northwest of former Building 4059 location Drilling Co: _ WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: §'and 10’ Collars: NA Subs: NA Bit: 4" O.D. Height of K.B.: NA Date Started:  5/1/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" O.D. Dritling Fluid: Air Rig Type: CME 85 Date Finished: 5/3/2006
Core 3: Particle Size Distribution %| Sorting SG':::; Apparent Density | Plasticity Rxn w/HCL
= o
g e e
_ < g g Description 5 3 H
< 8 =z é pii i 9 > 5 E 3 g ﬂl E
& e 5 5 o 3 [ K} ERRE o c 9§ 2
= |3 s |35 ¢ | & 5 sl & 4 Sl E 152388, B a4, 5 BE _E o
B € | o —g 28 g 212 g s |3 2 3 T S=Esasi§az’eeaggazgh“éﬁ%5
= o ° ] & Z 14 c 3 3 4 8 Z |2 90/c533538|s 06 8 & §5(6 590 e e o =
<) 4 o = [3) 1= i L lea O 6 & w_B_En.<ww¢z>..:oo>z_:E::0--z§Eg:_
0 63% | 39% | brown moist t 0.6_J0~5" medium-hard, brown, fine to medium grained 100 X X X X
sandstone. Moderately weathered. Moist.
5 17% | 0% brown moist 2 56" medium-hard, brown, fine to medium grained 100 X X X X
sandstone. Trace coarse sand. Moderately weathered.
Moist.
6-10": no recovery. Coring action indicates soft rock
6'to & BLS,
10 67% | 23% | brown | moist 3 10-12.2": medium-hard, brown, fine to medium grained 100 X X X X
sandstone. Highly oxidized zone from 11.0'-11.4",
Moderately weathered. Moist
12.213.4'; hard, tan, fine to medium grained sandstone 100 X X X X
Trace coarse sand. Slightly weathered. Moist
13.4'-15" no recovery
Total Depth of Borehole (feet): 90 Analytical Samples: RD96-01, RD96-02(12.8'-13.4")
Gr dwater, Depth Encountered: ~63 Geotechnical Samples: none
Static Water Level: 47,14

Haley & Aldrich, inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RD96_CORE_D2.xls May 2006




S, P
TABLE C-12 Page 2 of 6
RD-86 CORE DRILLING DATA
BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA
Logged By: Chris Turner Client: Boeing - Area IV
Boring Number/Location: RD-86; ~200 feet northwest of former Building 4059 location Drilling Co:  WDC Exploration Job No: 200680-915
Length, Kelly: 17 Rods: 5'and 10' Collars: NA Subs: NA Bit: 4" 0.D. Height of K.B.:NA Date Started:  5/1/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" O.D. Drilling Fluid: Rig Type: CME 85 Date Finished: 5/3/2006
Core - £ [Particle Size Distribution %| Sorting Grain Apparent Density | Plasticity Rxn w/ HCL
g ® 2 Shape
t -] c 8 3 2
— Qo (%) T O o~
= o -4 =1 . 4 = o = 3 ’ @ b
§ o E < % Description ; 5 5 . -;T . . _% g 3 § 5 g . g 5 °
= o 22l e |8 E 5218 2 3 E 1823318 4 8 o & 5 T o
HEEREEIRRHE R R iR R E LR
2 = | & o =< | & |g|= i < ]m o 6 & blzessl<oae|® 338 8 S292fBEss 2 &
15 90% | B0% | brnfgray | moist 4 15-17': medium-hard, brown, fine to medium grained == 100 3 X X X
sandstone. Slightly weathered, Moist,. =~ [*~~=="""7
17'-20": hard, gray, fine to coarse grained sandstone 100 X X b3 X
Fresh. Moist. Moderate oxidation staining on fracture
surfaces.
Coring action indicates very hard rock 16-19"
20 94% | 86% gray rnoist 5 20'-20.8" hard, gray, fine to coarse sandstone. Fresh. Mois 100 X X X X
20.8'-22.9" hard, gray, fine to medium grained sandstone. 100 X X X X
Fresh. Moist.
22.9'-24.5'; hard, gray, medium to coarse grained sandstone. 100 X X X X
Trace fine sand. Fresh. Moist. Abundant micaceous
minerals (~20%)
25 98% | 63% gray dry 6 24.5728.7: hard, gray, fine to coarse grained sandstone. | .- -“m 100 X X x x
Trace very coarse sand. Fresh. Dry. s
Mudstone layer 0.07 ft thick @ 25.7'
Mudstone layer 0.03 ft thick @ 26"
28.7°-29.5": hard, gray, fine grained sandstone, Fresh. Dry. 100 X X X
28.7-28.9" interval contains dark gray/black microlaminations
of fine sand. |
Total Depth of Borehole (feet): 90 Analytical Samples: RD96-03(18.3-18.8"), RD36-05(23.1-23.6"), RD96-06(25.1-25.6')
Ground , Depth E tered: ~63 Geotechnical Samples: RD96-04(18.8™-19.4'), RD96-07(27.8728.4')
Static Water Level: 47.14 )

Haley & Aldrich, Inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RD96_CORE_D2.xis May 2006
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TABLE C-12 Page 3 of 6
RD-96 CORE DRILLING DATA :

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Turner Client: Boeing - Area IV
Boring Number/Location: RD-96; ~200 feet northwest of former Buiiding 4059 [ocation Drilling Co:  WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: 5'and 10 Collars: NA Subs: NA Bit: 4" O.D. Height of K.B.: NA Date Started:  5/1/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" O.D. Drilling Fiuid: Rig Type: CME 85 Date Finished: 5/3/2006
Core = £ | Particle Size Distribution %| Sorting fh':"; Apparent Density | Plasticity Rxn w/ HCL
% 4] e % E . g
- - 4 ° @
3 o z I Description o s > 58 e 2 s
£ g8 S | % @ Sle o 5 ¢ |2 € 3|g 3 € e 2 8 k]
£ 2 5 ‘3“0 % g’ 2 = i%au g 2 g%gg"‘ogwnw =9§ xgg’
§ [2)8| 35 |83 5 |E|2 8 212 3 & 5 =|385|225338 5 £pBannieazE f OB
a =g S E<| S |E| X o =18 0 6 o Fils=alcasgls 38 8NS5 L2 s 2 F
30 88% | 72% gray {dry/mois§ 7 29.5'-31.5" hard, gray, fine to medium grained sandstone 100 X X X X
Trace coarse sand. Fresh, Dry.
31.5-34.5" hard, gray, fine to medium grained sandstone 100 X X X X
Trace coarse sand. Fresh, Moisl.
35 83% | 92% gray ~ | moist 8 34.5"-35.3" hard, gray, fine to coarse sandstone. Fresh, Moist 100 X X X X
35.3'-38.7": hard, gray, fine to medium grained sandstone. 100 X X x X
Abrupt change from fine-medium sand to fine sand @ 35.3"
Coarsens downward from clean fine sandstone to fine-
medium sandstone with trace coarse sand, Fresh. Moist,
40 100%§ 100%] gray [moistiw 9 39.3'44.5" hard, gray, fine to mediurn grained sandstone. 100 X X X X
Trace coarse sand. Fresh. Moist 39.3'41.4'. Wet 41.4-44.5'
Total Depth of Borehole (feet): 90 Analytical Samples: RD96-08{35.4-35.9"), RDY6-09(40.7-41.3")
Groundwater, Depth Encountered: ~41 Geotechnical Samples: none
Static Water Level: 47,14

Haley & Aidrich, inc.
Y:\Projects\26472 - ROC\Reporis\M-467 Data Gap Invest for Rad In GW\Appendix C\2006-0531-HAI-RD96_CORE_D2.xls ' May 2006
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TABLE C-12 Page 4 of 6
RD-96 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Turner Client: Boeing - Area [V
Boring Number/Location: RD-86; ~200 feet northwest of former Building 4059 location Drilling Co:  WDC Exploration Joh No: 20060-915
Length, Kelly: 17 Rods: 5 and 10 Collars: NA Subs: NA Bit: 4" O.D. Height of K.B.:NA Date Started:  5/1/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit/ 4" O.D. Drilling Fluid: Rig Type: CME 85 Date Finished: 5/3/2006
Core € % Particle Size Distribution %| Sorting :I::;I)r; Apparent Density | Plasticity Rxn w/ HCL
) o
| s |¢g 5 :§ 5 t
= I~ =z 5 - = -] @ a -
] % E = 4 Description % 5 ” E' }__; § =|8 - 2 @ s °
S 55 ¢ |8 £ = |8 8 o| E |525 ¢gje 8 S E B3 ®
£ ] 5 nE @ -] 2 218 5 & 5 3 3.3 52EH g & g 9, 3 [s®e x &5 2
& |=18| 3 |8x| 8 |22 B 213 3 f 5 =|5358|2353/F8 5 E5/5z38588 ¢ ¢
a 2| @ S =<| 8 |5]= o <lm o & d slz=dlcbaciS 36 8 B850 Y2 s 2 F|
45 S7% | 71% | grayforn | wet 10 44.5"-45.5" hard, gray, fine to medium grained sandstone. 100 X X X x
Trace coarsesand, Fresh. Wet. =~ 1
45.5'48.1"; hard, brown, fine to medium grained sandstone] 100 X X X X
Trace coarse sand. Fresh. Wet.
48.5'-49.5'; hard, brown, fine to medium grained dstone. 100 X X X X
Trace coarse sand, Fresh, Wet.
50 97% | 21% | brrvgray | moist 11 49.5"-54.2" moderately hard, brown, fine to medium grained 100 X X X X
sandstone. Trace coarse sand. Slightly to moderately
weathered. Moist.
R
54.2'-54.5": moderately-hard, gray, fine to medium grained 100 X X X X
sandstone. Fresh. Moist.
55 100%} 100%] gray wet 12 54.5-59.5" hard, gray, fine to medium grained sandstone. 100 X X X X
Trace coarse sand. Fresh, Wet.
Total Depth of Borehole (feet): 90 Analytical Samples: RD86-10(46.1-46.7), RD96-12(50.0-50.6'), RDI6-14{58.0-58.5")
Groundwater, Depth Encountered: ~63 Geotechnical Samples: RD96-11(46.7'47.3'"), RD96-13(50.7-51.2')
Static Water Level: 47.14

Haley & Aldrich, inc.
YAProjects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RD96_CORE_D2.xls May 2006
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TABLE C-12 Page 5 of 6
RD-96 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Tumer Client: Boeing - Area IV
Boring Number/Location: RD-86; ~200 feet northwest of former Building 4059 location Drilling Co: _ WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: 5'and 10 Collars: NA Subs: NA Bit: 4" 0.D. Height of K.B.: NA Date Started:  5/1/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" O.D. Drilling Fiuid: Rig Type: CME 85 Date Finished: 5/3/2006
Core = & |Particle Size Distribution %| Sorting Grain Apparent Density | Plasticity Rxn w/ HCL
o @ [ Shape
§ o c C; ‘% - 2
s o | 2 12 Description o 2 > 53 |2 8 -
Q@ o g8 ] = o [ » k) S e olo - c & g ]
s g s (28] € |8 g sle & 5 | 5 |[E2555, 8 .8 =By _f .
HEIEREEIRRHE AR R R IR IRE L EEE
=1 2| & o =2 ]| 3 |E|XE i S8 0 0 o GlExal<aad)s 38 8235552 2 F
60 95% | 67% | grayforn wet 13 59.5-62.7"; hard, gray, fine to coarse grained sandstone 100 X X X X
Fresh. Wet.
62.7'-63.6": moderately hard, orange-brown, fine to coarse 100 X X X X
grained sandstone. Slightly weathered. Wet.
Hole began producing water at a low rale @~63' BLS.
63.6-63.9"- moderately hard, gray, fine lo coarse grained 100 X 3 X BES
sandstone. Fresh. Wet. Abrupt color transition from above
65 100%] 67% | bmigray { wet 14 64.5"-64.9". moderately hard, orange-brown, fine to coarse 100 X X X X
grained sandstone. Fresh., Wet.
64.9-67". hard, gray, fine-med sandstone. Trace coarse, Wet, 100 X x x X
67'-67.5": moderately hard, gray, fine sandstone. Fresh, Wet. 100 X X
67.5-68.8": moderately hard, orange-brown, fine to medium] 100 X X X X
grained sandstone. Slightly weathered. Wet. Abrupt iransition
até78. T eeeeemmenes
68.8'-69.5" moderately hard, gray, fine to medium grained 100 X X X X
sandstone. Fresh, Wet.
70 95% § 75% gray wet 15 69.5'-74.5" hard, gray, fine to medium grained sandstone / 100 X 3 X X
Fresh. Wet. Coarse sand lens 69.8'-70.0". Platy-smooth
slickenside-like mineral formation on fracture surfaces
Total Depth of Borehole (feet): 90 Analytical Samples: RD86-15(64.0-64.5), RD96-16(67 .8-68.4"), RDY6-17(70.5'-71.2")
Groundwater, Depth Encountered: ~63 Geotechnical Samples: none
Static Water Level: 47,14

Haley & Aldrich, Inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RD96_CORE_D2.xis May 20086
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TABLE C-12 Page 6 of 6
RD-96 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Turner Client: Bosing - Area IV
Boring Number/Location: RD-96; ~200 feet northwest of former Building 4059 location Drilling Co: _ WDC Exploration Job No: 20060-915
Length, Kelly: 17! Rods: 5'and 10 ) Collars: NA Subs: NA Bit: 4" O.D. Height of K.B.:NA Date Started:  5/1/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" 0.D. Drilling Fiuid: Rig Type: CME 85 Date Finished: 5/3/2006
Core = % Particle Size Distribution %} Sorting sGhr::; Apparent Density | Plasticity Rxn w/ HCL
i Q
< = g
5 5} 5 5 3 £
s Q 0 v U @
= 3 = 3 —-— T s @ o S
ﬁ s E £ % Description nm. ] @ " E _&_; .“g' =18 - @ g ©
= - o L _ E =5 ofo 13 H I3 -~ -
£ 8 e 22 « £ 2 25 £ 01,3 3 g%°g""”g”°w ’9§mxgg’
g |28 3 |8=| 8 (2|2 g 213 8 & F =[53h225338 5 s plBsEnlsEE 2 5
a o 0 =2 ]| o |81 X [ =m0 0 o sHiEzalcsops 58 425 2s0HS: 2 F|
75 100%] 57% gray wet 16 74.5"-76.8" hard, gray, fine to coarse grained sandstone, 100 X X X X
Fresh. Wet.
76.8-77.5"_as above but with 10-15% very coarse sand 100 X X x
77.5"-78.2", hard, gray, fine gravel conglomerate, Poorly- 85 | 35 X XX X X
sorted sand matrix. Matrix-supported. Clasts subrounded
to subangular, Sharp lower contact with thin mudstone
} ion. Fresh, Wet.
78.2'-78.5": mod fy hard, gray, fine to coarse sandstone. 100 X X X X
Coarsens downward in upper 0.2' of interval. Fresh. Wet,
80 72% | 98% gray wet 17 79.5-83.1". hard, gray, fine to medium grianed sandstone, 100 X X X X
Trace coarse sand. Fresh, Wet,
83.1'-84.5" no recovery
85 80% | 83% gray wet 18 84.5'-88.4"; hard, gray, fine to medium grained sandstone. 100 X X X X
Trace coarse sand. Fresh, Wet.
92% [100%} gray wet 19
88.4'-89.2": hard, gray, fine-coarse sandstone. Tr. fine gravel 5 | 95 X X X X
89.2'-90". hard, gray, fine-med sandstone interbedded with | 5 ]9 X X X X
fine ta coarse sandstone with trace fine gravel. Fresh. Wet.
TOTAL DEPTH =90 FEET
Total Depth of Borehole (feet): 90 Analytical Samples: RD96-18(76.7-77.3"), RDS6-19(79 .5*-80.0'), RD96-20(88.8'-89.4)
Gr o , Depth Ence ed: ~63 Geotechnical Samples: none
Static Water Level: 47.14

Haley & Aldrich, inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GWWppendix C\2006-0531-HAI-RD96_CORE_D2.xIs May 2006







TABLE C-13

RD-97 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIFORNIA

o

Page 1 of 5

Logged By: Chris Turner Client: Boeing - Area IV
Boring Number/Location: RD-97; ~300 feet north/northwest of former Bullding 4059 location Drilling Co:  WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: 5 and 10' Collars: NA Subs: NA Bit: 4" O.D. Height of K.B.: NA Date Started:  4/26/2006

Type/Diameter of Bit:

Boart Longyear HQ3 coring bit / 4" 0.,

Drilling Fiuid: Air

Rig Type: CME 85

Date Finished: 4/28/2006

Core &_— Particle Size Distribution %| Sorting ;g)l Apparent Density | Plasticity Rxn w/HCL
= =
5 o E-
= 8 S 5 Description 5 ] &1
o = @ P 3 e Q B s s 8 -
= o . | 53] € | 8 3 £ls & 5 el 5 |528%8S 4 § 4 & E P, E o
g olels'3 |85] 8 |22 8 2138 §F F Z|s85P225v 8 c Eolpsosisey £ B
a s |8 1] = S R i <l S & § Bbizsol<aaeld 3§ 8§ 4 S|SSEFBYS S = 5]
0 0% | 0% brown n/a 1 0-4" no recovery. Cuttings indicate highly weathered
orange-brown sandstone
5 75% | 0% | brown”| moist 2 2.5 5.0-7.5": medium-hard, brown, fine to medium grained f=--mmmmmes 100 X
s sandstone. Moderately to highly weathered. Moist
possible healed fracture @ 5.2'
100%]| 88% | brown | moist 3 2 7.5"-10,0": medium-hard, brown, fine fo medium gralned 100 X
sandstone. Moderately weathered. Moist
/
10 100%| 85% | gray/orn | moist 4 - 6 10-12"; hard, orange brown, fine to medium grained 100 X
B sandstone. Slightly weathered. Moist.
Transitions to gray between 11.7 and 12.0.
12'-15" hard, grey, fine to medium grained sandstone 100 X
with trace coarse sand. Fresh. Moist.

Total Depth of Borehole (feet): 74.5'

Analytical Sample.

97—01 (7.7-8.2'), RD97-02(10.5-10,97, RD97

(14.414.9")

Groundwater, Depth Encountered: ~50°

Geotechnical Samples; RD97-03 (1 3,9-14.4%)

Static Water Level:  40.52

\'.

Haley & Aldrich, Inc.

Y:\Projecis\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RDS7_CORE_D2.xls

May 2008
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TABLE C«13 Page 2 of 5
RD-97 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: : Chris Turner Client: Boeing -~ Area IV -
Boring Number/Location: RD-87; ~300 feet north/northwest of former Building 4059 location Drilling Co: _ WDC Exploration Job No: 20060-915
Length, Kelly: 17" Rods: 5 and 10’ Collars: NA Subs: NA Bit: 4" 0.D. Height of K.B.: NA Date Started:  4/26/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit/ 4" O.D, Drilling Fluid: Air Rig Type: CME 85 Date Finished: 4/28/2006
Core - 2 | Particle Size Distribution % Sorting Grain Apparent Density | Plasticity Rxn w/ HCL
S @ g- Shape
5 =] e 5 o 2
-— O = 1) . O o~
= o =z 3 o i M4 & @ @ 2
é ° 5 = % Description ; 5 o N E _ l_é: 8 3 2 5 g g E ®
£ " - gl & |8 3 214 2 3 SIS 1828323 4 & » & EPS -
= Q o 7] ] Z 1o 11 = = o > k-] o |- = |3 g 2 & @ 0" Q = el o =% o
& |E1%| 5 |&gz| 5 |£]2 g $18 8 & 5 =[5E8PEs55 85 g2 f o8
=3 = | & o =2 | o |E| X i <1lm O 6 o Glr=sldaagld 38 8 S1982 28 2 E_ B
15 98% | 85% { graybm | molst 5 15-17.5" hard, gray, fine to medium grained sandstone 100 x X X X
Fresh. Wet from 15' to 16.1. Dry from 16.1' to 18.3"
17.5'-18.9": hard, erange-brown, fine to medium grained 100 X X X X
sandstone. Slightly weathered. -Moist. Low RQD
18.9'20" hard, gray, fine to medium sandstone. Fresh, 100 X X X X
Moist from 18.3' to 20*
20 97% ] 62% | bro/gray | moist [ 5 20'-21.3" hard, orange-brown fine to medi grained 100 X X X X
" - e
sandstone. Slightly weathered. Moist.
21.8'-22.2" hard, gray, fine to coarse grained sandstons. 100 X X X X
Fresh. Moist 21.3'21.9", Dry 21.9'-22.1'
22.2-23.5" hard, orange-brown, fine to coarse grained [ 100 X X X X
sandstone. Slightly weathered. Moist,
23.5'-25"; hard, gray, fine to coarse grained sandstons, T 100 X X X X
Fresh. Moist. mmomemmT
25 92% | 76% | gray/brn | moist 7 25'-27.5": hard, gray, fine to coarse grained sandstone., 100 X X X X
Fresh, Moist,
27.5*-30" moderately hard, orange-brown, fine to coarse  |~=~~=~~=""" 100 X X X X
grained sandstone. Slightly to mod ly thered. MoiSI’/’
Total Depth of Borehole (feet): 74.5' Analylical Samples: RD97-05(18.6-1 9.3), RD97-06(22.2"23.5%), RD87-07(28.0-28.75"
Groundwater, Depth Encountered: ~50' Geotechnical Samples: none
Static Water Level: 40,52

Haley & Aldrich, Inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RD97__CORE_D2.XIS May 2006
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TABLE C-13 Page 3 of 5
RD-97 CORE DRILLING DATA :

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Tumer Client: Boeing - Area IV
Boring Numberil.ocation: RD-87; ~300 feet north/northwest of former Building 4059 location Drilling Co:  WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: §'and 10' Collars: NA Subs: NA Bit: 4" 0.D. Height of K.B,: NA Date Started:  4/26/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" 0.D. Drilling Fluid: Air Rig Type: CME 85 Date Finished: 4/28/2006
Core - 2 | Particle Size Distribution %{ Sorting| ST | AL0o o0y Density | Plasticity Rxn wl HCL
g o o Shape
] s = 5 E = 2
= S = =2 3 - = 2] = o @ ° o
ﬁ 3 E- < & Description LL. E " .L'>:' _t_; § |2 - & g Q o
N, e ;3 2 L Py 0n o E = i; 5 &]ad [*3 K E - ]
] o . 28 @ ;] 2 ‘S.%_%TI et 3 %gog-lu&wnm :'?_@c,x;g’
E 1502|383 |22]58 /2|2 E12 8 B F Zl5a2so5pt s Eplaaslirs 5 B
a = | £ 3] =2 ] & |55 i < |la 38 & & pls=aldaacls 5 8 8 S1883S 2892 2 &
30 97% | 24% | gray/brn | moist 8 30-31.3" hard, gray to brown, fine to coarse grained 100 X X X X
sandstone. Fresh to slightly weathered. Moist .
31.3'-33.6" hard, gray, fine to coarse grained sandstone. 100 X X X X
Fresh. Moist,
33.6-35"; soft, gray, fine to coarse grained sandstone. Fresh. 100 X X X X
Moist. Pulverized in several locations by coring action.
35 87% | 93% gray moist 9 35-37.4": hard, gray, fine to coarse grained sandstono, 100 X X X X
Fresh. Moist
]
90% | 0% gray moist 10 37.4*-39" medium-hard, gray, fine to coarse grained 100 X x X X
sandstone. Fresh, Moist.
39'-40": soft, gray, fine to coarse gray sandstone, Moist 100 X X X X
Fresh; no oxidation staining fo indicate weathering.
40 95% | 68% gray | dryfwet| 11 40-41.5"; hard, gray, fine to coarse gralned dstone, 100 X X X X
Fresh. Wet
41.542.2"; very hard, gray, fine to coarse grained sandstone. 100 X X x| x
Fresh. Dry.
42.2-45", hard, gray, fine fo coarse grained sandstone, 100 X X X X
Fresh. Moist | __remmn
Total Depth of Borehole (feet):  74.5' Analytical Samples: RD97-08(34.2-34.8"), RD97- -10(37.4-38.0"), RD97-11(43.6'—44.3‘)
Groundwater, Depth Encountered: . ~50' Geotechnical Samples: RD96-! -09(36.0'-36,5')
Static Water Level: 40,52

Haley & Aldrich, Inc.

Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RDQ?__CORE_DZ.xls May 2006
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TABLE C~13 Page 4 of 5
RD-97 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Turner Client: Boeing ~ Area IV
Boring Number/Location: RD-97; ~300 feet north/northwest of former Building 4059 location Drilling Co: _ WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: 5'and 10 Collars; NA Subs; NA Bit: 4" O,D. Height of K.B.: NA Date Started:  4/26/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" O.D. Drilling Fluid; Alr Rig Type: CME 85 Date Finished: 4/28/2006
Core ] £ | Particle Size Distribution % Sorting Grain Apparent Density | Plasticity Rxn w/ HCL
8 o E- Shape
P 5~ (] g K 3 - e
B S& z ] Description a _‘_u: o 58 |g & :; 2]
£ g 5 |4 g S| & o S e |5 3538 8 g s 8 2
= 9 |28 2 | £ 5 2|12 2 3 g,g:gg_amgmomg?_,ga&gg
EoiZ|sl 3 |85 8 |22 8 213 3 & F =|5EEE355¢8 f Eplesasintey f B
a = | £ 3] == 8 || i < ia 8 & & b Is=aldondld 55 8 3252882 2 &
45 100%]| 42% gray |moistiwel 12 45'-48.3'; hard, gray, fine to coarse grained sandstone, e 100 X X X X
Fresh. Wet from 45' to 45.7". Moist below 45.7". Several
ry ) e
fracture surfaces with heavy oxidafion staining.
48.3'-50" hard, gray, fine o coarse grained sandstone, Frashe nmemmm==="] 100 X X X X
Moist. Very broken section of core with no apparent
weathering - likely a result of coring action.
50 98% | 87% gray |moist/wef 13 50-55" hard, gray, fine to coarse grained sandstane, Fresh 100 X X X X
Wet from 50-61', Dry 51-51.7', Moist 51,7-55' Dry Interval is
very hard. Mudstone layer @ 51.3'is 0.0 ftin thickness | . .~—-- -
55 88% | 28% gray wet 14 55-60" hard, gray, fine to coarse grained sandstone. Fros| 100 X X X X
Wet. Slightly weathered at fracture surfaces. High angle
fracture @58.3'-59.4' shows heavy oxidation staining with
oxication halo penetrating ~0.5 Inches into surrounding rocH
Total Depth of Borehole {feet): 74,5 Analytical Samples: RD97-12(46.2'-46.8"), RDG7-13(51 J7-52.2'), RD97-14(58.4'-59.1")
Groundwater, Depth Encountered: ~50' Geotechnical Samples: none
Static Water Level: 40.52

Haley & Aldrich, Inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RD97_CORE_D2.xis May 2006
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TABLE C+13 Page 50f 5
RD-97 CORE DRILLING DATA

BOEING SANTA SUSANA FIELD LABORATORY

VENTURA COUNTY, CALIFORNIA

Logged By: Chris Turner Client: Boeing - Area IV
Boring Number/Location: RD-97; ~300 feet north/northwest of former Building 4059 location Drilling Co:  WDC Exploration Job No: 20060-915
Length, Kelly: 17 Rods: 5'and 10 Collars: NA Subs: NA Bit: 4" O.D. Height of K.B.:NA Date Started:  4/26/2006
Type/Diameter of Bit: Boart Longyear HQ3 coring bit / 4" O.D. Drilling Fluid: Air Rig Type: CME 85 Date Finished: 4/28/2006
- . PP Grain . ..
Core € £, |Particle Size Distribution %| Sorting Apparent Density | Plasticity Rxn w/ HCL
2 ) E- Shape
P 5~ g £ IE & .- ® 2
f= S : 2 @ -
;’- ot E = ® Description t 5 " m E' . % e gl - 2 g E 2
~ 5% © H = P< 5] b - @) £ s @ 3 8|0 @ o E ko T
& g 5 & o - £ 1% %3 % w w|-2.3528¢%2 2 2 39y 5. PE, & @
BEolEis| 3 [2:2] 8 |2z g §18 8 § F =|s35|2253/5¢8 5 Eptaaniazle 8 5
a = | @ S =< ] 6 |El=® [ = l@ o0 0 o Giz=Rcaaeld 58 8 S|832 284S 2 I
] 92% | 76% gray wet 15 60-65"; hard, gray, fine to coarse grained sandstone, Frosh. 100 X X X X
Wet, Slightly higher coarse sand frachon than above.
65 80% | 46% gray wet 16 65-70": hard, gray, fine to coarse grained sandstone, Fresh. 100 X X X X
Wet. No oxidation staining on possible fracture surfaces.
70 100%| 55% gray wet 17 70'-74.5"; hard, gray, fine to coarse grained sandstone. Fresh 95| 5 X X X X
Wet. Soft core from 73.8' to 74.5' fikely crushed by coring |
action. Mudstone layer 0,07 ftin thickness @71.2". Healed or
partially healed high angle fractures with no visible oxidation
staining. 1
TOTAL DEPTH = 74.6 FEET -
Total Depth of Borehole (feet):  74.5' Analytical Samples: RDS7-15(60.6-6 1.1'), RD97-17(63.6'-64.2Y, RD97-18(68.5-69.0"), RD97-19(72.3 -72.7"}
Groundwater, Depth Encountered: ~50' Geotechnical Samples: RD97-16{63.1-63.6')
Static Water Level: 40.52

Haley & Aldrich, Inc.
Y:\Projects\26472 - ROC\Reports\M-467 Data Gap Invest for Rad in GW\Appendix C\2006-0531-HAI-RDI7_CORE_D2.xls May 2006







AT, ' ",a"!v\ . o

i
. |
Tocsni g g5711 ROTARY BORING DATA
Tucson, Az 85711 .
Phone 5_20.326.1898 ’ ’
Fax 520,747.3491

HALEY &
ALDRICH

Bbeing Santa Susana Field Laboratory

Logged By: J. Raucci ) Client: DOE/SSFL A Page 1of1
Boring Number/Location: : RD-98 /7 RMHFE Drilling Co:  WDC Exploration . Job No: 20060-497
Length, Kelly: 10 Rods: 20 Collars: NA Subs: - Bit: Height of K.B.: Date Started: 6/3/2008
Type/Diameter of Bit: Tri-cone/13 3/8" to 20 feet, down-hole hammer/ 5 1/2" to 7D Drilling Fluid: Mud to 20 feet, then air+water to 1D Rig Type: Star 30K Date Finished: 6/4/2008
i ‘ - ' .
. H . = o Qi Miatrib (e 0 : Grain Apparent - Reaction
Time E £ .\;, Particle Size Distribution % A Sorting Shape |  Density Plasticity . with HCI
RS N -
= 8= M KZ] . Bl e Lo o .
8 28], peserptn Ele o gl ¢ |g238%8 v & . |48 =
~ - 58| 2 E| 8 o B S cw3Ie 8 aon 22 £ o
Elelz| 8|55 ¢k 5|3 5 5 5 Zlzzpleizilliciilzass|ac|egis
a|{&8la]| 3 |2L| & =|la 3 & & 5 ==2|2oea|SS388%125822 332|828k
0-6 {0800 10YR 6/ Unconsolidated fill/soil. Silty Sand, light brown, ' i 65 35 XT X X i :
. poorly sorted, foose, dry ’ A
6-16 ! Sandstone, medium yellowish-brown, medium to j 100° X X X . ;
; coarse-grained, arkosic - Chatsworth Formation, ) ) L . ;
i weathered : - ” o T : — —
| ) ) .
16-20 1500 |10YR5/4 Silty Sandstone, medium yellowish-brown, fine- 700 30] 0 X[ X ;
- : -|grained w/ some clay - Chatsworth Formation ) ) : ; .
NOTE: switched from mud rotary 1o air rotary with - ) » T . A
water at 20 feet depth . - ' T R . !
20-25 |0825 10YR5/4 Sandstone w/ silt, medium yellowish-brown, fine- 8 15) X[ Xy T i
. | to coarse- grained, poorly sorted . ' .ot ; o T T
25-33 10YR5/4 Silty Sandstone, medium yellowish-brown, fine- i ] 80; 20f iX I ;X T R
[ grained, moderately sorted j P ' i | L
- R T
33-40 N6 } Sandstone, fine- to medium-grained, medium gray, . .90, 10} X% X X ; P 1
i micaceous, moderately sorted, well-cemented ) o L ; ;
: i : il
“140-50 Interbedded brown Silty Sandstone (as above) ) 80 20] X : X . .
with gray Sandstone (as above). ) ) .90 10] iX ¢ X : : ; X
50-65 1140}10YR5/4 Silty sandstone, medium yellowish brown ] 80 20 X X1 i :
: AS ABOVE A ~ — ) ;
f ~ . S B A
Total Depth of Borehole (feet): 65 feet . . .

Groundwater, Depth Encountered: below 50' .
i Static: 35' below ground surface (after 15 hours recharge)

G:\Projects\26472\Reports\M-494 Well RD-98 Completion\Appendix A - Lith Log\RD-98 ith log.xls
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65

DEPTH
IN FEET

20

NN

40.37

K3

——— LOCKING STEEL LID

—A—— WELL SEAL

> =—————— 3'X 3' CONCRETE PAD

% CEMENT

/ GROUT SEAL

% 13% INCH BOREHOLE

/ 8% INCH 1.D. STEEL

A CONDUCTOR
STATIC WATER LEVEL
(6/26/2008)

5.5 INCH OPEN HOLE

NOT TO SCALE

HAI:EY@ THE BOEING COMPANY
et 2 SANTA SUSANA FIELD LABORATORY

RD-98 WELL SCHEMATIC

SCALE: NOT TO SCALE
AUGUST 2008 . FIGURE 2





















































































LOG OF CORING ROCKCORE DQO 10508421 AREA IV.GPJ 7/22/16

@ mwH

LOG OF CORING RD-150

PAGE 1 OF 12

PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016

DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA
w oy 14
o . = z o >
& o] > . juwg e g &
ELEVATION | GraPHIC LITHOLOGIC 0w oo | BE|E |8, DISCONTINUITY =8% &»
= = = a =
) LOG DESCRIPTION g K 3 a | &t DESCRIPTION £g 55 = a
2 8|5 || slgz 8f
) o w g MB = Mechanical Break o g
FZ = Fracture Zone
0—p— 0
- Silty SAND (SM), brown (10YR 4/3}, fine to
- coarse sand, predominantly medium and
- fine, sub-angular to sub-rounded sand,
’ o 4 ~20% fines, roots [Backiill]
E grades to brown (7.5YR 4/4)
2 —fie g
3——3
- Logged from drill cuttings
4~ 4
5 —F— 5
I grades finer, with clay, low plasticity
6 1~ 6
7 7
8 —— 8
9——9
10 —— 10
- grades to yellowish brown (10YR 5/4)
11— 11
12 —— 12
- Sandstone, light yellowish brown (10YR 6/4)
e to yellowish brown (10YR 5/4}, fine to
I medium-grained, sub-angular to
13 _F 13 sub-rounded, slightly weathered (W2)
14 —— 14
15 —— 15

*VOCs = Vofatile Organic Compounds
GL = Chloride
FD = Field Duplicate

———




LOG OF CORING ROCKCORE DQO 10508421 AREA IV.GPJ 7/22/16
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PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016

DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

— DISCONTINUITY DATA
2 g 2 5, 3
t a ; . wo L % t
ELll)Ei\EIQ_'II_LON GRAPHIC LITHOLOGIC b5 & B %L; DISCONTINUITY af B: 8:}2
LOG DESCRIPTION i © > o 5 = DESCRIPTION =dal|Zg §<n
@ Q 9 g | x& Leola=z Su
2 o @ ¥ | ¥ L SF
» o U g MB = Mechanical Break 4 kS
FZ = Fracture Zone
15 ~— 15
I -_— Interbedded sandstone and shale, dark gray
- T (N 4/0) to very dark gray (N 3/0), fine to very
R P fine
16 —— 16  [......
17 ——17  [....]
1818 | T
19— 18— —
020 |
2 —f—21 |
22 ’*Z— 22 e ]
AR N grades to grayish brown (10YR 5/2)
23 ~—f— 23 |ooeees
24 ——24 [ 7.7)
25 ——25 | ]
26——26 [ |
O N
28 28 |10
29— 29 |
30 — 39 Lee...

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

SO
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PROJECT: SSFL Groundwater RI

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016 DRILLING END: 4/26/2016 LOGGED BY: A. Payne, PG REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

N DISCONTINUITY DATA
w 9 [
o . [ z O >
ELEVATION F 21zl < |88 -
DEPTH GRAPHIC LITHOLOGIC TR I I 1 DISCONTINUITY ~E 8% Eb
) LOG DESGRIPTION & g 3 a 5 E DESCRIPTION za % < §E
E 888 Sz g
”n « w g MB = Mechanical Break 4 g
FZ = Fracture Zone
30 —— 30
- —_ Interbedded sandstaone and shale, continued
M ——3 ...
F — — grades to gray (N 4/0)
32— 32  [.7]]
33 ——33 |-
34 —— 34 — —
35 ~— 35 [ .
36 —— 36
37 _Z_ 37 feeeees
38 ———E— 38 feeeen-
39 ——39 [ .77]
40 _:_ 40 — Injecting water for dust contral, very few
e M cuttings from cyclone
M~ 4 T T
g4 |
43 ——43 |7
44 —— a4 |
45— 45 L.

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

At
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PAGE 4 OF 12

PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016

DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA

- 9
g a < wd 2u z
> —_ Q A
ot | eRapHC LITHOLOGIC w o | B|E|5E DISCONTINUITY -85 Eb
78 LOG DESCRIPTION 2 ]2 ]e |BE DESCRIPTION gslzx  2h
(ft) £ o 0 g | 2= Loz ou
< © 8 © oy = E < @k
] © w 5 MB = Mechanical Break ¥ <
FZ = Fracture Zone
45 —— 45 -
SRR Interbedded sandstone and shale, continued Trip out to check hammer - bit caked with
y — — bentonite plug, check hammer mechanics
46 —— 46 |.....|
47 —— 47 [ .T7]
48 ——48 |
49 —— 49 - —
50 —— 50 |
51— 51 [T
52 _:_ 52 fereee
53 —— 53  J--.-- i .
= i grades to fight yellowish brown (10YR 6/4)
54 —— 54 [ ..T]
55 —— 55
56 _F 56 M Driller injecting more water to clean out
Sl weathered zone cuttings - possible fracturediweathered zone
57 —— 57
58 —— 58 | ]
P e
60 —— 60 Lo

*VOCs = Volatile Organic Compounds
CL = Chioride
FD=

-

Field Duplicate

SO
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PROJECT: SSFL Groundwater RI

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016

DRILLING END: 4/26/2016

LOGGED BY: A_ Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA
oo g z 8 >
r g > wo g [
— = [
ELEEancN | erapHic LITHOLOGIC w o | B|E|8% DISCONTINUITY T 185 Ep
) LOG DESCRIPTION g 3 a | b £ DESCRIPTION s |2 =t
= Q o g < &l<= ouw
< © w r | ez < o+
@ v w & | MB=Mechanical Break o
o 3
FZ = Fracture Zone
60 —— 60
- —— Interbedded sandstone and shale, continued . R
N PUPRNU 1rip out to check hammer - not firing comrectly -
- — — wet cuttings clogging hammer
61 —— 61 |......
62 ——62 |0
63 ——63 |7
64 —— 64 - —
S S
66 —— 66 |
67 —— 67 |-
68 —— 68 |- g hb 10YR 512) Adjust air compression (200 cfm ta 300 cfm)
- — grades to grayish brown (10YR 5/2), more
'O N competent
66 —— 69 [.....)
70 ~E~ 70 | .. ... Injecting water, very low dust, few cuttings
W~ [T
72 —F-72 |/
73 ——73 [
M | . .
S grades to light yellowish brown (10YR 6/4)
75 —— 75  heeeee

*V0Cs = Volatile Organic Compounds
CL =Chloride
FD = Field Duplicate
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PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016

DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA

w oy ['4
o . = z O >
¢ > wo b= x
= = o
ELEVATION | GRAPHIC LITHOLOGIC w oo | 5|8 |8% DISCONTINUITY -85 Eb
i LOG DESCRIPTION F = 2 | g |GE DESCRIPTION N EE 17
© = 8 (3|¢|z8 tlgz g*
~3 m
(75 u u.g MB = Mechanical Break 4 g
FZ = Fracture Zone
% —1 75
= — Interbedded sandstone and shale, continued
76 ——7% |......
7——77 [ .. ]
78— |
979 = —
80 —4— 80 |17
81 ——81 |
82 _:_ g2 freee--
83 —— 83 |-----
84 —— 84 | .. )
F [R— grades to grayish brown (10YR 5/2)
85 —— 85
86 —— 86 [ ]
N S T
88 —f— 88 | ]
g0 —-g0 |
ap N 90 beeeed

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

I,
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PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016 DRILLING END: 4/26/2016 LOGGED BY: A. Payne, PG REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

. DISCONTINUITY DATA
o & 3 >
r g > wd L [
—_ = [
ELEVATION | crAPHIC LITHOLOGIC o = | B [EE DISCONTINUITY =-18% 8s»
DEPTH w w < < aF (¥ 2
LOG DESCRIPTION J > a | 5E DESCRIPTION 252 o
(ft) g o 2| a |4z o lg2 Su
o 3l g | gu el QF
by u u.g MB = Mechanical Break E <
FZ = Fracture Zone
90 —r— 90
- — Interbedded sandstone and shale, continued
9t ——91 |......
9@ —— 92 [
93 —— 93 | i )
- R grades to light yeliowish brown (10YR 6/4)
94 —— 94 [~ —]
N
96 ——96 |
a7 __:__ a7 |-
98 —} <1 I RN Very soft drilling, drill advanced quickly
99 ——s99 [...7] Harder drilling
100 —F— 100 |7
101 —— 101 [ T
102 —— 102
I grades to yellow (10YR 7/6)
103 —— 103 | ]
104 —— 104
105 —— 105 Lo

*yOCs = Volatile Organic Compounds
CL = Chiloride
FD = Field Duplicate

e e TR
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PROJECT: SSFL Groundwater Rl SITE: ESADA Area IV PROJECT NUMBER: 10508421
DRILLING START: 4/21/2016 DRILLING END: 4/26/2016 LOGGED BY: A. Payne, PG REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA

w = 14
a . = z 9, =
£ 2] x| - |ue Le K
ELEVATION | crapric LITHOLOGIC w o | B | € |5% DISCONTINUITY F 8% Sb
LOG DESCRIPTION F « > a | BE DESCRIPTION 2382 s
(ft) Q o G z Lolg2 w
2 oo |8 |3u =gz 8F
) ¥ & | MB =Mechanical Break & <
FZ = Fracture Zone
105 —— 105
- — Interbedded sandstone and shale, continued
106 —— 106 {......
107 —&- 107 [T
108 —~}- 108 |— . Drilting rate slows significantly
- R grades to grayish brown (10YR 5/2)
109 —— 109 |— —
110 —fF- 110 | Slower Drilling
M1 =111
112 —— 112
13 —— 113 |---- -
14— 114 |7 ]
15 —— 115 |77
116 —f— 116 [ ]
17 —— 117 |—
18 —— 118 |-
19 —F— 119 | 7"
120 —— 120 Lo

*VOCs = Volatile Organic Compounds
CL = Chloride
D
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PROJECT: SSFL Groundwater RI SITE: ESADA Area IV PROJECT NUMBER: 10508421
DRILLING START: 4/21/2016 DRILLING END: 4/26/2016 LOGGED BY: A. Payne, PG REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA
w ey o
E o < w3 ) z
> — (s} &
ELEVATION | GrAPHIC LITHOLOGIC s = | EBE|E |58 DISCONTINUITY T |85 rc—’?ﬁ
") LOG DESCRIPTION e [ 3 alb E DESCRIPTION £a 5; éﬂ
= [} 3 =2 o
O Q & o w < ok
& X u-% MB = Mechanical Break oy <
FZ = Fracture Zone
120 —— 120
- —_— Interbedded sandstone and shale, continued -
SO PPN Stop injecting water - gray dust cloud from
r sl cyclone
124 —— 121 |o.....
122 —— 122 | ..]
128 —— 128 |7
124 —— 124 — —
12— 125 00—y F——————————— — — ——— Hard drilling
- Gray sandstone
126 —— 126
127 —F— 127
128 —f— 128
129 —— 129
130 —— 130
131 —f— 131
132 —— 132
133 —— 133
134 —— 134
135 —— 135

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

SO
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PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016 DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Matt Cain

DISCONTINUITY DATA

w 9 x
. gy |uB

ELEVATION | GrapHIC LITHOLOGIC wow | B E|BR DISCONTINUITY i85 gp

DEPTH w w =~ < oE = =

LOG DESCRIPTION 4 > a | BE DESCRIPTION 23 |Z3 0

(f) £t 818 |¢g |35 tel|fz  op

o 9 © o I ar

3 B L& | MB =Mechanical Break & <
FZ = Fracture Zone
135 —— 135
Fo i Sandstone, continued

136 —— 136
137 —— 137
138 —— 138
139 —— 139
140 —— 140
141 —— 141
142 —— 142
143 —— 143
144 —— 144
145 —— 145
146 —— 146
147 —— 147
148 —— 148
149 —— 149
150 —— 150

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

SRS
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PROJECT: SSFL Groundwater Rl

SITE: ESADA Area IV PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016

DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

. DISCONTINUITY DATA
g." . 2 -4 g >
ELEVATION £ gz s |8 25 B,
GRAPHIC LITHOLOGIC tw © R =17 DISCONTINUITY = |lm> Eo
DEPTH w w < atE o < =
s LOG DESCRIPTION g © = a | EE DESCRIPTION MAEES =0
@ = 8|g|¢g|z8 elEz g
= m
cﬁ & u-°°f MB = Mechanical Break u 9
FZ = Fracture Zone
150 —— 150
- Sandstone, continued
151 —— 151
152 —— 152
153 —— 153
154 —— 154
155 —— 155
156 —— 156
157 —— 157
158 —— 158
159 —— 158
160 —— 160
161 —— 161
162 —— 162
163 —f— 163
164 —— 164
165 ___:_ 165 ......

*VOCs = Volatile Organic Compounds
CL = Chloride
Field Duplicate
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PROJECT: SSFL Groundwater RI

SITE: ESADA Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/21/2016 DRILLING END: 4/26/2016

LOGGED BY: A. Payne, PG

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/26/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 133 ft. bgs.

WATER LEVEL AFTER DRILLING: 101.84 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Matt Cain

DISCONTINUITY DATA

w & 4
[ . = z [ ot
c o > - wo w2 [
ELEVATION | GraPHIC LITHOLOGIC w o | B E|8% DISCONTINUITY oF |82 9::2
") LOG DESCRIPTION z % 3 a | &E DESCRIPTION s 5 S §ﬂ
= 0 O g |z S gz oy
o= ®
(‘/t) u u.n°: MB = Mechanical Break u g
FZ = Fracture Zone
165 —— 165
F Sandstone, continued
166 —— 166
167 —— 167
168 —— 168
169 —— 169
170 —— 170
- Total Depth = 170.0 feet bgs.
171 —— 17
172 —— 172
173 —— 173
174 —— 174
175 —— 175
176 —f— 176
177 —— 177
178 —— 178
179 —— 179
180 —— 180

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate
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SUMMARY\COREHOLE RD—150

Al

NA'

NTA

FILE:

Monument Casing with
Locking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7” of Concrete

(Minimum 3’ x 3’ Concrete Cut Into C.G.)
Current Grade (C.G.) Surface
c— (8" Concrete S{ab))
Ground Surface N — 71 1 ~
SOOI Vet
n
Soil / %
~12' bgs % % Soll/Bedrock Contact
/ 0” Dia.
/ //1 Dia. Borehole
Bedrock %

NN

N

/—6" ID (6.5"” OD) Mild Steel

Conductor Casing

Z

/ Cement—Bentonite Grout Seal
7 —

%

Static Water Level 101.84° TOC \/_
6/22/16

Competent Bedrock

— 40 bgs

/5.5” Dia. (Nominal) Air Hammer Drill Bit

—170’ bgs — Bottom of Borehole

Not to Scale

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
APRIL 2016

WELL RD-150
CONSTRUCTION DIAGRAM
FIGURE 1
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PROJECT: SSFL Groundwater Rl

SITE: Pond Dredge Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/3/2016 DRILLING END: 5/9/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft. CASING DEPTH: 41 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

N DISCONTINUITY DATA
g . B z S o >
t Q > . wo [ @ (4
ELEVATION | erapHic LITHOLOGIC w = | E|E |8 DISCONTINUITY ~El8% Ep
) LOG DESCRIPTION z [ 3 a |5 = DESCRIPTION &8 5 < ] a
= 8 |g|&|zL 5T 8r
%] © L& | MB =Mechanical Break v <
FZ = Fracture Zone
0——20 -
- SILT with sand (ML), dark reddish brown
F (5YR 3/3), silt to very fine sand, moist, no
E odor
11— 1
22— 2
3——3 ) i
- SILT with clay (ML), dark reddish brown
C (5YR 3/3), clay to silt, moist, no odor
4 —— 4
5 ——5
6—— 6
77
8 —— 8
9——9
10 —— 10
1 —= 11
12— 12
13— 13 )
- 13’ - grades with less clay
14 —— 14
15 —— 15

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

s




LOG OF CORING ROCKCORE DQO 10508421 AREA IV.GPJ 7/22/16

@ mwH

LOG OF CORING RD-151

PAGE 2 OF 9
PROJECT: SSFL Groundwater RI SITE: Pond Dredge Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/3/2016 DRILLING END: 5/9/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft. CASING DEPTH: 41 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w & 9
. £ o] >
ELEVATION F gy < ws 5
DEPTH GRAPHIC LITHOLOGIC w = | B| & |5k DISCONTINUITY ~E |85 Eb
) LOG DESCRIPTION 2 4 3 a 5; DESCRIPTION £ 5; éﬂ
2 0 g g | 2u =~ lEZ Q-
= I
5 o [ g MB = Mechanical Break b 9
FZ = Fracture Zone
15 —— 15 -
— SILT with clay, continued
16 —— 16
17 —— 17 -
R Sandstone, dark yellowish brown (10YR
- 4/4), fine to coarse-grained, predominantly
= fine-grained, with some silt, dry
18 —— 18
19 —— 19
20 —— 20 Driller noted slowdown wth drilling rate
21 —— 21
22 —— 22
23 —— 23
24 —— 24
25 —— 25 )
= grades finer to fine-grained sandstane,
= yellowish brown (10YR 5/6)
26 —— 26
27 —— 27
28 —— 28
29 —— 29
30 —— 30

*VOCs = Volatife Organic Compounds
CL = Chloride
FD = Field Dupficate
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LOG OF CORING RD-151

PAGE 3 OF 9
PROJECT: SSFL Groundwater Rl SITE: Pond Dredge Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/3/2016 DRILLING END: 5/9/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft. CASING DEPTH: 41 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bys.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

— DISCONTINUITY DATA «
g o £ wd R z
> | = Q &
ELEVATION | graphic LITHOLOGIC w - | B | &|53% DISCONTINUITY oF |85 R
LOG DESCRIPTION F = a | bE DESCRIPTION A EE St
{ft) o o o] a Oz [ [
Z2 o Q € | S il 15E ar
» 4 w % MB = Mechanical Break v <
FZ = Fracture Zone
30 —— 30 e -
F e Sandstone, continued
31 —— 31
32 —— 32
33 —— 33
35 —— 35
36 —— 36
37 —— 37
38 —— 38
39 —— 39
40 —— 40
41 . 41 Cleared borehole for setting conductor casing.
- Borehole callapsed back to 36 ft.
42 —— 42
43 —— 43 .
o grades to dark yellowish brown (10YR 4/4)
44 —— 44
45 — 45

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

P
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PAGE 4 OF 9

PROJECT: SSFL Groundwater Rl

SITE: Pond Dredge Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/3/2016 DRILLING END: 5/9/2016

LOGGED BY: E. VanderVelde

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft.

CASING DEPTH: 41 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 1

04.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Jimmie Freitas

- DISCONTINUITY DATA .
HE" S £ wZ Lo %
> - 3] o
ELEVAION. | eraptic LITHOLOGIC w o | B |E|3% DISCONTINUITY -F 185 Sk
£ LOG DESCRIPTION F = > a | bE DESCRIPTION -l EE 5h
(i) £ o Q g | 2z g2 ow
£ © i I E< ar
7] k4 w nof MB = Mechanical Break ¥ g
FZ = Fracture Zone
45 —1— 45
- Sandstone, continued
46 —— 46
47 —— 47
48 —— 48
49 —— 49 | i
- grades to dark grayish brown (2.5Y 4/2)
50 —— 50
51 —— 51
52 —f— 52
53 -—} 53 - — ——I —_— _d —k- —(- 74—11)— ————— Driller notes change in drilling behavior
- — Siltstone, dark gray (2.5 , very
- i fine-grained moderate plasticity
54 —— 54 [T
55 —— 55 [. "]
56 —— 56 |-+ —
57 —— 57 |7
58 —— 58 | ...
59 —— 59 f—..
60—l =

*VOCs = Volatile Organic Compounds
CL = Chioride
FD = Field Duplicate

IO




LOG OF CORING ROCKCORE DQO 10508421 AREA IV.GPJ 7/22/16

@ mwH

LOG OF CORING RD-151

PAGE 5 OF 9

PROJECT: SSFL Groundwater Rl

SITE: Pond Dredge Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/3/2016

DRILLING END: 5/9/2016

LOGGED BY: E. VanderVelde

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 130 ft.

CASING DEPTH: 41 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w oy [14
o . = z O >
C Q > wo L& [
_— = (2]
ELEVATION | arapHiC LITHOLOGIC o o | B 8|8k DISGONTINUITY =185 &b
") LOG DESCRIPTION g 3|2 |6t DESCRIPTION 2 5|22 55
= 3 O g | =@ &g Q
®= < =
g o w ﬂof MB = Mechanical Break o g
FZ = Fracture Zone
60 —— 60 -
E e Siltstone, continued, grayish brown (2.5Y
= A 5/2) Grades coarser to fine to very
= — fine-grained, with nodules of clay
61 —— 61 [T
62— 62 [ ]
63 —— 63 |-+ —
64 —— 64 [T
65 —— 65 |— ..
66 —— 66 A
67 —— 67 [T
68 —— 68 |- —
69 —— 69 | - —
070 BT o e e
A Sandstone, olive brown (2.5Y 4/4),
O AR predominantly fine-grained, with trace
- medium-grained and very fine-grained
7 —= 7
72 —4— 72
73— 73 |
74— 74 o
75— 75 R e e e

*VOCs = Volatile Organic Compounds
CL = Chloride
eld Duplicate
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PAGE 6 OF 9
PROJECT: SSFL Groundwater RI SITE: Pond Dredge Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/3/2016 DRILLING END: 5/9/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft. CASING DEPTH: 41 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A
WATER LEVEL DURING DRILLING: 102 ft. bgs. WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.
DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas
. DISCONTINUITY DATA @
g £ z [ >
L o [ g o] = &8 a5 %
ELEVATION | craphic LITHOLOGIC w o | B E {3k DISCONTINUITY 18> Ep
LOG DESCRIPTION 2 2| =2]a|EE DESCRIPTION 281z 3L
) : g |8 |¢g i3z *eliz oM
% &J Fl- g MB = Mechanical Break '5'¢J g
FZ = Fracture Zone
755 —— 75 e
- e Sandstone, continued, grades to brown
I (10YR 5/3), trace gravels of red oxidized
= concretions
76 —— 76
77 —f— 77
78 —f— 78
79 —f— 79
80 —f— 80
81 —f— 81
82 —E— 82
83 —f— 83
- grades with increasing medium and very
- fine-grained fraction
84 —f— 84
85 —f— 85
86 —f— 86
87 —f— 87
88 —f— 88
89 —f— 89
90 —E 90

*VQOCs = Volatife Organic Compounds
CL = Chloride
FD = Field Duplicate

P
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PROJECT: SSFL Groundwater Ri

SITE: Pond Dredge Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/3/2016

DRILLING END: 5/9/2016

LOGGED BY: E. VanderVelde

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 130 ft.

CASING DEPTH: 41 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

R DISCONTINUITY DATA
E 8 4 % >
. < (2]
t o] > e wo w 2 [
ELEVATION | crapHic LITHOLOGIC o 2| 2| g |&E DISCONTINUITY =182 £
DEPTH w w = < oE o =
LOG DESCRIPTION F K > a I bEE DESCRIPTION 28 |Zg Tt
(ft) o [} a z g (<=2 w
= 0| 9|2 |aL slEx 8F
%) v w g MB = Mechanical Break = <
FZ = Fracture Zone
90 —— 90
- i Interbedded Siltstone and Sandstone, brown
- - (10YR 5/3), fine to very fine-grained, dry
91 —— o1 [T
@ —— o [
93 —— 93 |- —
94— 94 [T
95 —f-95 ..
96 —— 96 -
97 —f—97 [
98 —— 98 |- —
99 —— 99 | --—
100 —=— 100 -
- Clay, reddish brown (5YR 5/4), clay (100%),
- low to medium plasticity
101 —— 101
102 —— 102
- Well-graded sandy Gravel/gravelly Sand,
- fine to medium elongated, sub-angular to 102.5 ft - drill string abruptly dropped
- sub-rounded gravels, with fine to coarse approximatly 2 feet
- n
103 — 103 sand
104 —— 104
105 —— 105

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

A md o
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PROJECT: SSFL Groundwater RI SITE: Pond Dredge Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/3/2016 DRILLING END: 5/9/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft. CASING DEPTH: 41 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA
w & o
o . fa -4 o >
LEVATION r S| s |Be e 5
ety GRAPHIC LITHOLOGIC w oo | B E|5% DISCONTINUITY -E B> Eb
LOG DESCRIPTION g > a | BE DESCRIPTION 25|12 ot
(f) s g 81 g |33 gz gu
14 ®—= o0
& B [ g MB = Mechanical Break W g
FZ = Fracture Zone
105 —— 105 ... .
o [ Sandstone, brown (10YR 5/3),
- predominantly fine grained
106 ~—4— 106
107 —— 107
108 —— 108
109 —— 109
110 —— 110
M1 —— 111
12 —F— 112
113 —— 113
114 —— 114
115 —— 115
116 —— 116
117 —— 117
118 —— 118
119 —— 119
120 _.:_. 120 '."": _________________

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate
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PROJECT: SSFL Groundwater RI

SITE: Pond Dredge Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/3/2016 DRILLING END: 5/9/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 130 ft. CASING DEPTH: 41 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/9/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 102 ft. bgs.

WATER LEVEL AFTER DRILLING: 104.35 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

N DISCONTINUITY DATA m
! S =z e} >
r St x| o jud e
ELEVATON | GRAPHIC LITHOLOGIC w 2| B E |8 DISCONTINUITY ~E |82 Eb
LOG DESCRIPTION g > a | 5E DESCRIPTION FalZx =37
(0 £ o o a | &= &<z ou
= o |9 | |[gk < B3-
%} © u.g MB = Mechanical Break 4 g
FZ = Fracture Zone
120 —1— 120 i 5
- Sandstone, continued, grades to gray No water or cutfing ciruclation
- (7.5YR 5/4)
121 —— 121
122 —— 122
123 —f— 123
124 —— 124
125 —— 125
126 —f— 126
127 —f— 127
128 —— 128
_:_ """" continued low circulation. Flush hole with
129 - 128 00 ] water.
130 —— 130
F Total Depth = 130.0 feet bgs.
131 —— 131
132 —f— 132
133 —— 133
134 —— 134
135 —— 135

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate




FILE: _BOEING SANTA SUSANANDAILY DRILLING SUMMARY\COREHOLE RD-151

Monument Casing with
Locking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7" of Concrete

(Minimum 3’ x 3’ Concrete Cut Into C.G.)
Current Grade fC.G.) Surface
e (8" Concrete Slab)
Ground Surface - . y
g RS ATARA

Soll

~17' bgs—m————

Bedrock

Soil/Bedrock Contact

DN

ATt

P 10” Dia. Borehole

Cement—Bentonite Grout Seal

6” ID (6.5” OD) Miid Steel
/Conducfor Casing

RN

Static Water Level 104.35’ TOC \/_
6/15/16

Competent Bedrock

— 41’ bgs

/5.5" Dia. (Nominal) Air Hammer Drill Bit

—130’ bgs — Bottom of Borehole

Not to Scale

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
MAY 2016

WELL RD-151
CONSTRUCTION DIAGRAM
FIGURE 1
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PROJECT: SSFL Groundwater Rl

SITE: Building 4011 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/27/2016

DRILLING END: 4/29/2016

LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 60 ft.

CASING DEPTH: 20 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/29/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: N/A

WATER LEVEL AFTER DRILLING: 35.5 ft. bgs.

DRILLING EQUIPMENT/METHQD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

— DISCONTINUITY DATA
E & -4 nO: >
ELEVATION £ S| x | o |¥8 L3 &
DEPTH GRAPHIC LITHOLOGIC w oo | 81|38 DISCONTINUITY ~E |85 EbR
i LOG DESCRIPTION F = | a | BE DESCRIPTION 238 |25 b
(ft) ] Q a =z (TR ou
<Et o & & S < akF
7] r L& | MB = Mechanical Break A <
FZ = Fracture Zone
0—r—20
- Silty SAND, brown (10YR 4/3), fine to
- coarse sand, predominantly sub-angular to
- sub-rounded fine to medium sand. [Back fill]
11— 1
2 fe 2
3——3
F grades to yeliowish brown (10YR 5/4)
414
F Sandstone, (yellowish brown (10YR 5/4),
55— 5 fine to medium-grained, weathered, soft
6 —— 6
77
8 —— 8
9 —— 8
10— 10
1 — 11
12 —— 12
13 —— 13
14— 14
15 —— 15

*JOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate
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PAGE 2 OF 5

PROJECT: SSFL Groundwater Rl

SITE: Building 4011 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/27/2016 DRILLING END: 4/29/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 60 ft. CASING DEPTH: 20 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/29/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: N/A

WATER LEVEL AFTER DRILLING: 35.5 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

DISCONTINUITY DATA
w =z o
o . < =z o 7] >
ELEVATION F o2l x| < (&8 ao O
DEPTH GRAPHIC LITHOLOGIC b o & E|s% DISCONTINUITY o |8 b
LOG DESCRIPTION a7 > a | 5E DESCRIPTION Y EES 37
(ft) o o 5] z Lo |z w
2 o 3] g | 2 = E= Qr
7] o o % MB = Mechanical Break o 9
FZ = Fracture Zone
16 —— 15 s
o I Sandstone, continued
16— 16 | c.0
17 —— 17
18 —— 18
19 —— 19
_F Flush hale to set casing. Hole collapses 1
20 — 20 foot to 19" bgs
21 —— 21
22 —— 22
23 —— 23
24 —— 24
25 —— 25 -
= Silty CLAY, pale blue (5B 6/2), low to
- medium plasticity
26 —— 26
27 —— 27
- Sandstone, pale blue (5PB 6/2), fine-grained
28 —— 28
20 —— 29
30 —— 30

*VOCs = Volatile Organic Compounds
CL = Ghloride
FD = Field Duplicate
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PAGE 3 OF 5

PROJECT: SSFL Groundwater Rl

SITE: Building 4011 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/27/2016 DRILLING END: 4/29/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 60 ft. CASING DEPTH: 20 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/29/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/JA

WATER LEVEL DURING DRILLING: N/JA

WATER LEVEL AFTER DRILLING: 35.5 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

i DISCONTINUITY DATA «
;‘_—J g < wd 2o &
> . o 7]
ELEVATION | eraPHIC LITHOLOGIC s - | B | & |5 DISCONTINUITY I T
) LoG DESCRIPTION g |z l|a]|GE DESCRIPTION 2522 2b
= 8| g| ¢ |z =22 gk
” & WX | MB=Mechanical Break e g
FZ = Fracture Zone
30 —— 30 RS N N
I S Sandstone, continued, grades to grayish
- : biue (5PB 5/2)
31 —— 3
32 —— 32
33 —f— 33
34 —f— 34
35 —— 35
36 —— 36
- grades to brown (10YR 5/4)
37 —— 37
38 —— 38
39 —— 39
40 —— 40 i
= grades to light olive gray (5Y 5/2)
4 —— 4
42 —— 42
43 —— 43
44 —— 44
45 —— 45

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

R ——
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PROJECT: SSFL Groundwater RI

SITE: Building 4011 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 4/27/2016 DRILLING END: 4/29/2016

LOGGED BY: E. VanderVelde

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 60 ft.

CASING DEPTH: 20 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 4/29/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: N/A

WATER LEVEL AFTER DRILLING: 35.5 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Matt Cain

i DISCONTINUITY DATA w
& S o >
EoS |y w8 ig &
ELEVATION | GRrAPHIC LITHOLOGIC w oo | B|E |58 DISGONTINUITY oE |85 Eb
LOG DESCRIPTION F © > a | BE DESCRIPTION 245 |2 3
(ft) o o g z Lalg=z ou
Z 0| Q]| |3u “E< 8r
” © u.not MB = Mechanical Break © <
FZ = Fracture Zone
45 —— 45 -
SR A Sandstone, continued
46— 46
47 —— 47
48 —f— 48
49 —— 49
50 —— 50 o
- grades to medium light gray (N 6/0) to light
- olive gray (5Y 5/2)
51 —f— 51
52 —— 52
53 —— 53
54 —— 54
55 —— 55
56 —— 56
57 —— 57
58 —— 58
59 —f— 59
60 —— 60

*VOCs = Volatile Organic Compounds
CL = Chloride
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PAGE 5 OF 5
PROJECT: SSFL Groundwater RI SITE: Building 4011 Area IV PROJECT NUMBER: 10508421
DRILLING START: 4/27/2016 DRILLING END: 4/29/2016 LOGGED BY: E. VanderVelde REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 60 ft. CASING DEPTH: 20 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 4/29/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: N/A

WATER LEVEL AFTER DRILLING: 35.5 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Matt Cain

i DISCONTINUITY DATA
w S = 3 >
r ¢ > w o g [
= = 7]
ELEVATION | GRraAPHIC LITHOLOGIC n = | 2| E|5E DISCONTINUITY =182 B»
DEPTH w w =~ < ot - =
") LOG DESCRIPTION & 2 3 g Gt DESCRIPTION 8 % S b @
= < = [e]
fa] (4] © o = o
& & [ g MB = Mechanical Break u <
FZ = Fracture Zone
60 —1— 60
- Total Depth = 60.0 feet bgs.
61 —— 61
62 —— 62
63 —— 63
64 —— 64
65 —f— 65
66 —— 66
67 —— 67
68 —— 68
69 —— 69
70 —— 70
M —— 7
72 —— 72
73 —— 73
74 —— 74
75 —— 75

*VOCs = Volatile Organic Compounds
CL = Chloride
FD =Field Duplicate




Monument Casing with
Locking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7" of Concrete

(Minimum 3’ x 3’ Concrete Cut Into C.G.)

Current Grade (C.G.) Surface
e—" (8" Concrete Sfab))

Ground Surface

<\
<
<
9]
7
4

Soil

Soil/Bedrock Contact

~5' bpgs —m———

e 10" Dia. Borehole

Bedrock

I

Cement—Bentonite Grout Seal

/6” ID (6.5” OD) Mild Steel

Conductor Casing

N
D

NN
NN

—20" bgs

Static Water Level 35.00° TOC \/_

6/15/16 /5-5” Dia. (Nominal) Air Hammer Drill Bit

Competent Bedrock

ING SUMMARY\COREHOLE RD—152

—60' bgs — Bottom of Corehole

Not to Scale

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
MAY 2016

WELL RD-152
CONSTRUCTION DIAGRAM

FIGURE 1

o
=
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PAGE 1 OF 4
PROJECT: SSFL Groundwater RI SITE: EEL - Area IV PROJEGT NUMBER: 10508421
DRILLING START: 5/10/2016 DRILLING END: 5/11/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 55 ft. CASING DEPTH: 20 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/1/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 30 ft. bgs.

WATER LEVEL AFTER DRILLING: 26.12 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

— DISCONTINUITY DATA
E 2 2 g >
. [ 7}
£ 2|1z | = &S v &
ELEVATION | GrapHIC LITHOLOGIC w = | B &35 DISCONTINUITY ~El8%5 2
LOG DESCRIPTION = ["4 2> o Ee DESCRIPTION =a |Z< o
(ft) [ o [o} a o= oo gz frif
2 o) Q|r |BL =5z gF
@ o L X | MB =Mechanical Break o <
FZ = Fracture Zone
0-—1—0
- Silty SAND (SM), yellowish brown
- (10YR 5/4), loose, dry, fine sand, non-plastic
I~ silt, (graded native material), no stains, no
E odors [Fill]
11— 1
2——2
3—3
4 —— 4 Hand augered from 0-5 feet
5 —f— §
6~ 6
77 ! .
- grades to light yellowish brown (10YR 6/4),
I and coarser with medium sand [Native Soil}
8 —f— 8
9 _:_ 9 Change from hollow stem auger to rotary
= drilling. Logged from cuttings
10 —— 10
- Sandstone, pale yellow (2.5YR 7/4), highly
19— 11 weathered (W4), soft (H6) [Chatsworth Fm.]
12 __:_ 12 Very easy drilling, inject water for dust
- suppression
13 —f— 13
14— 14
15— g5 X

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

IO
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LOG OF CORING RD-153

PAGE 2 OF 4
PROJECT: SSFL Groundwater Rl SITE: EEL - Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/10/2016 DRILLING END: 5/11/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 55 ft. CASING DEPTH: 20 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/11/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 30 ft. bgs.

WATER LEVEL AFTER DRILLING: 26.12 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

— DISCONTINUITY DATA x
g S £ wZ Co =
> —_ o @
ELEI\EI'{‘\;LON GRAPHIC LITHOLOGIC uoo i 8 %‘; DISCONTINUITY af 8> en
LOG DESCRIPTION 74 > a | 5E DESCRIPTION S B g
(f) s g|8|¢|32 “elEz  oU
® w
& 4 WE | MB =Mechanical Break W £
FZ = Fracture Zone
18 —— 15 I -
o B Sandstone, continued
6 —-16 | .
17 —— 17
18 —— 18 !
[ grades to light yellowish brown (10YR 5/4)
19—~ 19 |l
20 ﬁi 20 Trip out, switch to downhole hammer. Instail
- conductor casing to 20' bgs.
21 —f— 21
22 —F~ 22
23 —— 23
24—~ 24 d lioht b lsh (10VR 612) Increasingly difficult drilling, competent rock
-~ grades to fight brownish gray (10 X
- more competent
25 ~—f— 25
26 —— 26
27 —— 27
28 —— 28
= Water vapor from cyclone, potentially first
- water
29 —— 29
30 —— 30

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate
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PAGE 3 OF 4
PROJECT: SSFL Groundwater Rl SITE: EEL - Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/10/2016 DRILLING END: 5/11/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 55 ft. CASING DEPTH: 20 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/11/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 30 ft. bgs.

WATER LEVEL AFTER DRILLING: 26.12 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA
w £ = 5 >
F Sz | o |ue L3k
ELEVATION | GRAPHIC LITHOLOGIC o 2|88 |5% DISCONTINUITY ~E18% Ep
) LOG DESCRIPTION 2 g 3 a | GE DESCRIPTION F8 §< o
= o0 |lg| & |su =[E2 gF
& 7 [ g MB = Mechanical Break k4 9
FZ = Fracture Zone
30 —— 30 -
- Sandstone, continued
31 —f— 31
32 —— 32
33 —— 33
34— 34
35 —— 35
36 —— 36
37 — 37
38 —f—38 |'-.°. Pulverized rock powder
F SRR grades to brown (10YR 5/3)
39 —fF 39
40 —— 40
- grades to gray (10YR 5/1)
41 —— 4 Very difficult drilling, white dust from cyclone
42 —— 42
43 —— 43 Slight increase in dril rate
4 —— 44
45 _; 45 ......

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Dupticate

PR
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PAGE 4 OF 4

PROJECT: SSFL Groundwater RI

SITE: EEL - Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/10/2016 DRILLING END: 5/11/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 55 ft.

CASING DEPTH: 20 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/11/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 30 ft. bgs.

WATER LEVEL AFTER DRILLING: 26.12 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA
o S z 3 >
r g > —~ | &9 u-g n:
ELEVATION | erapHIC LITHOLOGIC w oo | %] 8|3 DISCONTINUITY oE (8% Sk
£ LOG DESCRIPTION g > o | BE DESCRIPTION £alZ2%g 37
@ = 8|8]|¢ |z &5z gk
o= m
(‘/tJ v I-Lg MB = Mechanical Break u 9
FZ = Fracture Zone
45 —1— 45
- Sandstone, continued
46 —— 46
47 —— 47
48 —— 48
49 —— 49
50 —— 50
YR CEP S
52— s [FiT
53 —— 53
54 —f— 54 K
556 —— 55
E Total Depth = 55.0 feet bgs.
56 —— 56
57 —— 57
58 —— 58
59 —— 59
60 —— 60

*VOCs = Volatile Organic Compounds
CL = Chloride

FD = Field Duplicate

A=t et T

SO
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RILLI
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FILE:

|

Ground Surface

Monument Casing with

Lo

cking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7” of Concrete
(Minimum 3’ x 3’ Concrete Cut Into C.G.)

Current Grade ‘C.G.) Surface
(8" Concrete Slab)

\\\\4

’ Soil /
~11" bgs Z
Bedrock %

NN

Soil/Bedrock Contact

MAMNN

NN

|-

—

W

Static Water Level 26.00° TOC 7
6/17/16

Competent Bedrock

—20’ bgs

10” Dia. Borehole

Cement-Bentonite Grout Seal

6” ID (6.5” 0D) Mild Steel
Conductor Casing

/5.5” Dia. (Nominal) Air Hammer Drill Bit

—55' bgs — Bottom of Corehole

Not to Scale

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
MAY 2016

WELL RD-153
CONSTRUCTION DIAGRAM
FIGURE 1
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PAGE 1 OF 10

PROJECT: SSFL Groundwater RI

SITE: NewCon Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/18/2016

DRILLING END: 5/23/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 145 ft.

CASING DEPTH: 31 it. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Harmmer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

- DISCONTINUITY DATA @
- ) z o >
ELEVATION £ 21z | s |E8 8 &
DEPTH GRAPHIG LITHOLOGIC oo | 5] E ]8R DISCONTINUITY ~ElE5 ER
) LOG DESCRIPTION F > a | BE DESCRIPTION TalZg s
S o [a] <] Iz a2 j«Z ow
- o & ® oy < ok
] o [T % MB = Mechanica! Break o g
FZ = Fracture Zone
01— 0
F Poorly-graded SAND with silt (SP-SM), dark
- brown (10YR 3/3), loose, dry, predominantly
I fine sand with medium sand and silt, no
4 _F ; odors, no staining
2 ——2
33— 3 . Hand augered from 0-4 feet
o grades to dark yellowish brown (10YR 3/4)
4—1—4 -
F Sandstone, light yellowish brown (10YR 6/4),
= loose, dry, predominantly fine-grained, no
= odor, no staining
5——5
6 —— 6
717
8 —— 8
9——9
S R grades to medium dense, grades coarser to
- fine to coarse-grained, with biotite and
o AR plagioclase
10 —— 10
11— 11
12 —— 12
13 —— 13
14 —— 14
- grades to grayish brown (10YR 5/2)
15 —— 15

*VOCs = Volatile Organic Compounds
CL = Chloride

FD = Field Duplicate

FREE 2ot Pk n b Vbt

PRI
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@ mwH

LOG OF CORING RD-154

PAGE 2 OF 10
PROJECT: SSFL Groundwater RI SITE: NewCon Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/18/2016 DRILLING END: 5/23/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 145 ft. CASING DEPTH: 31 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

N DISCONTINUITY DATA o
%’ S £ w2 Qo b
> —_ ] @
ELEVATION | GrapHic LITHOLOGIC w o | E|E|8% DISCONTINUITY -E 185 Sk
f LOG DESCRIPTION g 4 > a 5E DESCRIPTION zalEx B3
(ft) £ o Q a z alaz ou
 © g | e |2k 5< QF
%] o w % MB = Mechanical Break o g
FZ = Fracture Zone
15 —— 15
- Sandstone, continued
16 —— 16
- grades to light yellowish brown (10YR 6/4)
17 —— 17 Rig chatter
18 —— 18
19 —— 19
20 —— 20
21 —— 21
E Rig chatter, driller slows rotation
2 2
23 —— 23
24 —p— 24
25 —f— 25
26 —f— 26
27— 27 |00
28 —— 28
29 —f— 29 Improved drilting
30 _:_ 30 Set casing to 31.0 feet, convert to 5.5-inch

*VOCs = Volatile Organic Compounds
CL = Chloride

SN
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PAGE 3 OF 10

PROJECT: SSFL Groundwater R!

SITE: NewCon Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/18/2016

DRILLING END: 5/23/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 145 ft.

CASING DEPTH: 31 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA
E 8 2 % >
E g > w G s} &
— = [
ELEVATION | GrapHIC LITHOLOGIC g 21 E]E|SE DISCONTINUITY N T
LOG DESCRIPTION 4 > a | 5E DESCRIPTION =al|Zg 2h
® = §|8|¢|zE Telgz g
2 | ]
& A L X | MB =Mechanical Break u kS
FZ = Fracture Zone
30 —— 30 =
- Sandstone, continued. hammer
- zone of increased weathering, softer
31— 31 Inject water for dust suppression
32 —— 32
33 —— 33
34 —— 34
35 —— 35 .
E grades to highly weathered, very soft
36 —— 36
- Increased drilling difficulty
37 —— 37
38 —— 38 38-39' - Fractured, no dust from hopper
39 —— 39 4 b (OVR 5/2) Dust, increased drilfing difficulty
- grades to pale brown
40 —— 40
41 —— 41
F grades to grayish brown (10YR 5/2),
42 —F— 42 siltstone interbeds
43 —— 43
44 —— 44
45 —— 45

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

et
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PAGE 4 OF 10
PROJECT: SSFL Groundwater RI SITE: NewCon Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/18/2016 DRILLING END: 5/23/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 145 ft. CASING DEPTH: 31 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

— DISCONTINUITY DATA
E B z g » >
r 9 - wo e Y
= = &
ELEVATION | crapHic LITHOLOGIC w = | 5| E|3% DISCONTINUITY N
" LOG DESCRIPTION a 3 a | GE DESCRIPTION FalZg =h
= 8|38 |¢g|z8& S8 g¥
%] o w 005 MB = Mechanical Break b4 9
FZ = Fracture Zone
45 —— 45 e -
- A Sandstone, continued
46 —— 46
47 —— 47
_:_ Increased drilling difficulty, incrased water
48— 48 injection
- grades harder
49 —— 49
50 —— 50
51 —— 51
52 —— 52
53 —— 53
54 —— 54
55 —i— 55
- grades to gray (N 5/0)
56 —— 56
57 —— 57
58 —— 58
59 —— 59
60 _ I 80 e e

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

T e i M PR PR
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PAGE 5 OF 10
PROJECT: SSFL Groundwater RI SITE: NewCon Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/18/2016 DRILLING END: 5/23/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 145 ft. CASING DEPTH: 31 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA
oy g z IaC’: >
. E (2]
c o > = wo ua [
ELEVATION | GrAPHIC LITHOLOGIC s | E|E]|8% DISCONTINUITY ~E 8% Ep
LOG DESCRIPTION F & > a | BE DESCRIPTION 25 |2= 37
(ft) £ 9 Q g | <2 Loz ouw
= O | 3| & |=zE dl ERs
7] & [ g MB = Mechanical Break k4 <
FZ = Fracture Zone
60 —— 60 -
— Sandstone, continued
61 —— 61
62 —— 62
63 —— 63
64 —— 64
- grades to grayish brown (10YR 5/2)
65 —— 65
66 —— 66
67 —— 67 g ({OYR 5/1) Reduction in drilfing rate
= grades to gray R 5
68 —— 68
69 —— 69
70 —— 70
71 —f— 71
72 —— 72
73 —— 73
74 —— 74
75 —- 75

*VOCs = Volatile Organic Compounds
CL = Chloride

FD = Field Duplicate

AL g R PP

RPN
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PAGE 6 OF 10
PROJECT: SSFL Groundwater Rl SITE: NewCon Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/18/2016 DRILLING END: 5/23/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 145 ft. CASING DEPTH: 31 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Alr Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

N DISCONTINUITY DATA «
g s s w3 Lo %
> . @ N
ELEVATION 1 GRrapHic LITHOLOGIC w o | EBE|E |58 DISCONTINUITY - 8% Eb
t LOG DESCRIPTION F © > a |GE DESCRIPTION FalZx B3
() = 0 Q c Z &<z ou
Z o| gl & |@y £Ex 8r
an Y w g MB = Mechanical Break Y g
FZ = Fracture Zone
75— 75
- Sandstone, continued
76 —— 76
77— 77
78 —— 78 [0l
F grades to grayish brown (10YR 5/2) to
E brown (10YR 5/3)
79 —— 79
80 —— 80
81 —— 81
g —F g [P
83 —— 83 g (OYR5H) Increased drilling difficulty
— grades to gray (10
84 —— 84
85 —— 85
86 —— 86
87 —— 87
88 —— 88
89 —— 89
80 —— 90

*VOCs = Volatile Organi¢c Compounds
CL = Chioride
FD = Field Duplicate

e
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PROJECT: SSFL Groundwater RI

SITE: NewCon Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/18/2016

DRILLING END: 5/23/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 145 ft.

CASING DEPTH: 31 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: NJA

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA
E :\; 2 g >
o] ~ | _ lwg ey &
ELEVATION | GRAPHIC LITHOLOGIC E 2| k| €8k DISCONTINUITY T 85 Eo
7" LoG DESCRIPTION Zz | 2| a |EE DESCRIPTION 25|23 2B
@ = 9138 |¢glz8 &gz oM
Y=
(‘/tz & w & | MB = Mechanical Break I g
o 3
FZ = Fracture Zone
90 —— 90 .
S S Sandstone, continued
91 —— 91
92 —— 92 . improved drilling
r grades to grayish brown (10YR 5/2)
93 —— 93
F grades to gray (10YR 5/1)
94 —— 94
95 —— 95
- grades to grayish brown (10YR 5/2)
96 —f— 96
- grades to gray (10YR 5/1)
97 —— 97
98 —{— 98
99 —— 99
100 —— 100
101 — 101
102 —— 102
103 —— 103
104 —— 104
- grades to bluish gray (5B 5/1)
105 —— 105

*VOCs = Volatile Organic Compounds
CL = Chioride
FD = Field Duplicate

Aem oot
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PROJECT: SSFL Groundwater RI

SITE: NewCon Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/18/2016

DRILLING END: 5/23/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 145 ft.

CASING DEPTH: 31 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w I ©
[ . e 4 (=] » >
t [=] > wo @ t
— p— (%]
ELEVATION | GRraPHIC LITHOLOGIC w oo | B ] E|3E DISCONTINUITY - |82 Sb
) LOG DESCRIPTION 2 g 3 g GE DESCRIPTION &8 ‘_zé Sh
= o a) b4 < i I [=] E
o= 1]
& & W& | MB = Mechanical Break o g
o
FZ = Fracture Zone
105 —— 105
= Sandstone, continued
106 —— 106
107 —— 107
108 —— 108
109 —— 109
110 —— 110
111 —= 111
142 —— 112
113 —— 113 Impraved drilling
114 —— 114
115 —— 115 Low return from cyclane (water not tumed off)
116 —— 116
117 —— 117
118 —— 118
119 —— 119
120 —— 120

*VOGs = Volatile Organic Compounds

CL = Chioride

FD = Field Duplicate
Siirg=obvirait

U PO SO R
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PROJECT: SSFL Groundwater Rl

SITE: NewCon Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/18/2016

DRILLING END: 5/23/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 145 ft.

CASING DEPTH: 31 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

W . DISCONTINUITY DATA o
a . 2 Z o >
ﬁ o] > — wg u.% n:
ELEVATRCN | GRrAPHIC LITHOLOGIC w oo | B| |8k DISCONTINUITY -El8% Ep
LOG DESCRIPTION 4 > a | KE DESCRIPTION 25 |2 3
(ft) £ 9|18 |¢|=z5 teldz  ow
"4 [1 =4
:;t) E o 005 MB = Mechanical Break w g
FZ = Fracture Zone
120 —— 120
- Sandstone, continued
121 —— 121
122 —— 122
123 —— 123
124 —— 124
125 —— 125
126 —— 126
127 —— 127
128 —— 128
129 —— 129
130 —— 130
131 —— 131
132 —— 132
133 —— 133
134 —— 134
135 N 135 ......

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

PP
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PROJECT: SSFL Groundwater Rl SITE: NewCon Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/18/2016 DRILLING END: 5/23/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 145 ft. CASING DEPTH: 31 ft. bgs. HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 120.25 ft. bgs.

WATER LEVEL AFTER DRILLING: 109.90 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA
E § z g >
r 9 > | _ |uwd [ [
EL[l;i!\E/}l’\_'ll_'}l"ON GRAPHIC LITHOLOGIC w o o E | & |8% DISCONTINUITY . |82 '9,'@
o LOG DESCRIPTION z x 3 a 55 DESCRIPTION ol <Z(< §$
= o|g|€|an d FEEL
@ © u—"o‘ MB = Mechanical Break v g
FZ = Fracture Zone
135 —— 135
- Sandstone, continued
136 —— 136
137 —— 137
138 —— 138
139 —— 139
140 —— 140
141 —— 141
142 —— 142
143 —— 143
144 —F— 144
145 —— 145
F Total Depth = 145.0 feet bgs.
146 —— 146
147 —— 147
148 —— 148
149 —— 149
150 —1— 150

*VOCs = Volatile Organic Compounds
GL = Chloride
FD = Field Duplicate




Monument Casing with
Locking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7" of Concrete

(Minimum 3’ x 3’ Concrete Cut Into C.G.)
Current Grade {C.G.) Surface
el (8" Concrete Slab)
Ground Surface = — — — ] y -
R D

Soll /
~3’ bgs é / Soil/Bedrock Contact
/ %/10” Dia. Borehole
Bedrock

Cement~-Bentonite Grout Seal

o
zés" ID (6.5” OD) Mild Steel
7

Conductor Casing

AT

— 40’ bgs

Static Water Level 126.60' TOC 7

6/17/16 /5.5” Dia. (Nominal) Air Hammer Drill Bit

Competent Bedrock

SUMMARY\COREHOLE RD—154

— 145’ bgs — Botlom of Corehole

Not to Scale

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
MAY 2016

WELL RD-154
CONSTRUCTION DIAGRAM
FIGURE 1

&
=
[




LOG OF CORING ROCKCORE DQO 10508421 AREA IV.GPJ 8/3/16

@ LOG OF CORING RD-155
PAGE 1 OF 8
PROJECT: SSFL Groundwater Rl SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/12/2016 DRILLING END: 5/17/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 115 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings LATITUDE: NJA LONGITITUDE: N/A
WATER LEVEL DURING DRILLING: 89.9 ft. bgs. WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.
DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas
DISCONTINUITY DATA
g 3 - 5, 3
o E S|z | < |48 L3
EL[!)E!\EI'I:\;L N | GraPHIC LITHOLOGIC u o & S E DISCONTINUITY af 85 l-;'cg
") LoG DESCRIPTION g £ |3 |ga]|cE DESCRIPTION 24|22 §$
= o |g|®|&L . *ET  8F
P x L& | MB =Mechanical Break S kS
FZ = Fracture Zone
0——0
- Asphalt to 4-inches
= Poorly-graded SAND with gravel (SP),
E yellowish brown (10YR 5/4), medium dense,
1 —— 1 mosit, fine and medium sand, fine angular to Hand augered from 0-2.5 feet
= sub-angular gravel, road base [Fill]
22
- grades with silt
§ Sandstone, light yellowish brown (10YR 6/4),
3 — 3 medium to fine-grained, moderately to highly
- weathered (W3-W4), soft (H6), weakly
E cemented [Chatsworth Fm.]
4 ~§~ 4
5 ——; 5
6 —— 6
7 —; 7
8 -E— 8
9 —f— 9
10 __;_ 10 zn%g:]ger to 10'. Change over to rotary with
11 ——; 11
12 ~f~ 12
13 —; 13
14— 14
15— 15

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate s
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@ mwH

LOG OF CORING RD-155

PAGE 2 OF 8

PROJECT: SSFL Groundwater Rl

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/12/2016 DRILLING END: 5/17/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 115 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 it. bgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.~-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w g o
a . Lo z Oy >
t [} > wo w® Y
= <] 7] o
ELEVAION | erapHIC LITHOLOGIC w o | B E|3E DISCONTINUITY ST 8% Eb
) LOG DESCRIPTION g [ 2 alb £ DESCRIPTION £a 5; §'u<7,1
E 83|82 SlE= B¢
7] ¥ w g MB = Mechanical Break ¥ <
FZ = Fracture Zone
15 —— 15 . -
o i Sandstone, continued
16 —— 16
17 “E— 17 Increased drilling difficulty
18 —— 18
19 —— 19
20 —— 20
21 —— 21 4 ish b (1 52) Some rig chatter, increased drilfing difficulty
- grades to grayish brown (10YR 5/2
22 —— 22
23 —f— 23
24 —f— 24
25 —— 25
26 —— 26
27 —— 27
28 —— 28 Rig chatter, some rig hop
29 —— 29
30 —— 30

*VOCs = Volatile Organic Compounds
CL = Chloride
eld Duplicate
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LOG OF CORING RD-155

PAGE 3 OF 8
PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/12/2016 DRILLING END: 5/17/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: NJA TOTAL DEPTH: 115 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 ft. bgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY?: National DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA @
g o < wd 2o &
< | o] 7
ELEVATION | GraAPHIC LITHOLOGIC o 2| EB|E|5% DISCONTINUITY ~El8%  Ep
) LOG DESCRIPTION P & 3 a | GE DESCRIPTION za §<zz b @
Z 0 o | 8 |gu = lE= Qr
o= i3]
l% e w g MB = Mechanical Break o g
FZ = Fracture Zone
30 —— 30
- Sandstone, continued
31 —— 31
32 —— 32
33 —— 33
34 —— 34
35 —— 35
36 —— 36
- grades to gray (10YR 5/1)
37 —— 37 Reduced rig chatter
38 —— 38
39 —— 39
40 —— 40
41— 41
42 —— 42 Reduced drilling difficulty
- grades to light yellowish brown (10YR 6/4)
43 —{— 43
44— 44
45— g5 beleeees

*JOCs = Volatite Organic Compounds
CL = Chloride
FD = Fjeld Duplicate
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LOG OF CORING RD-155

PAGE 4 OF 8

PROJECT: SSFL Groundwater RI

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/12/2016

DRILLING END: 5/17/2016

LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 115 ft.

CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 ft. bgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

— DISCONTINUITY DATA
& & s >
E S|z ws 5 &
EL[!’E'\EIQILON GRAPHIC LITHOLOGIC nw = B & |5k DISCONTINUITY ~F |8% 2h
) LOG DESCRIPTION a2 = 3 o |5 £ DESCRIPTION za §§ éﬂ
2 o o | € |3u =lEs QF
b m
& v [ 005 MB = Mechanical Break y g
FZ = Fracture Zone
45 —— 45 d drilling aiffical
- Sandstone, continued, grades to gray inoreassd driling Gificuty
- (10YR 5/1)
46 —— 46
47 —1— 47
48 —— 48
49— 49
50 —f— 50
51 —f— 51
52 —f— 52
53 —— 53
54 —f— 54
55 —— 55
56 _F 56 Increased drilling difficulty, rig chatter, dust
= from cyclane
57 —— 57
58 —— 58
59 —— 59

60 —

[=2]
[=]

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

e e e
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LOG OF CORING RD-155

PAGE 5 OF 8
PROJECT: SSFL Groundwater Rl SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/12/2016 DRILLING END: 5/17/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 115 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 ft. bgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA
E &2 2 nO: >
r g > w o @ [
— = »n »
ELEVATION | GrapHIc LITHOLOGIC w || E |8 DISCONTINUITY - |82 Eg
) LOG DESCRIPTION g 3 a b £ DESCRIPTION a2z sh
= 3 |g|¢g gk 212z g
< w 3 = i < m
I o L& | MB =Mechanical Break v g
FZ = Fracture Zone
60 —— 60
- Sandstone, continued
61 —f— 61
62 —— 62
63 —— 63
o4 _E 64 Reduced dust, potential fracture/wearthered
- zone
65 —f— 65
66 —— 66
67 —— 67
68 —— 68 Increased drilling difficulty
69 —— 69
- grades to graysih brown (10YR 5/2)
70 —— 70
- grades to brown (10YR 5/3), grades finer
71— 71 Reduced dust
72 —— 72
73 —— 73
74 —— 74 Increased dust
75 —— 75

*VOCs = Volatile Organic Compounds
CL = Chloride

FD = Field Duplicate

p el it A TR

PR
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LOG OF CORING RD-155

PAGE 6 OF 8

PROJECT: SSFL Groundwater RI

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 5/12/2016 DRILLING END: 5/17/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 115 ft.

CASING DEPTH: 40 ft. bgs.

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 ft. hgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National

DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA
g 8 z s >
g g > -~ | Ko u-g %
ELEVATION | crapHic LITHOLOGIC w 2| k| g |EE DISCONTINUITY =182 8y
DEPTH w W = < oE U5 2
" LOG DESCRIPTION P X > a |EE DESCRIPTION Ss|Z2% 2h
(ft) = 0 Q a z o<z Su
Z O e g | 2w X QF
@ o L& | MB =Mechanical Break ¥ <
FZ = Fracture Zone
75 —1— 75 Jiicad aRFg SIHEa
S SEAER Sandstone, continued Reduced drifing difficulty
76 —— 76
77 —— 77 increased drilling difficulty
78 —— 78
79 —— 79
80 —— 80
81 —— 81
82 —— 82
83 —— 83
84 —— 84 .
85 —— 85 )
- grades to graysih brown (10YR 5/2)
86 —— 86
87 —— 87
88 —— 88
89 —— 89
90 —— g0

*VOCs = Volatile Organic Compounds
CL = Chloride
D eld Duplicate

.............................

.
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LOG OF CORING RD-155

PAGE 7 OF 8
PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/12/2016 DRILLING END: 5/17/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 115 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 ft. bgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

R DISCONTINUITY DATA «
E a < wd 2o &
> —_ Q »
ELEVATION | GrAPHIC LITHOLOGIC o 2|8 E|8E DISCONTINUITY ~E18%5 Ep
LOG DESCRIPTION 4 e 2 a | GE DESCRIPTION 28 |21 zh
@ e §l2|3 |38 "EEE g
[ = @
P o u.g MB = Mechanical Break u g
FZ = Fracture Zone
90 —— 90 -
- grades to graysih brown (10YR 5/2)
91 —— 91
92 —— 92
93 —— 93 g (OYR 5/1) Increased drilling difficulty
= grades to gray (10YR 5,
g4 —— 94
95 —— 95 Reduced dust
96 —— 96
97 —— 97
98 —f— 98
99 —— 99
100 — 100
101 —— 101
- grades to gray (10YR 5/1)
102 —— 102
103 ~—{— 103
104 —— 104
105 —=— 105

*VOCs = Volatile Organic Compounds
CL = Chicride
FD = Field Duplicate

IV,
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LOG OF CORING RD-155

PAGE 8 OF 8
PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 5/12/2016 DRILLING END: 5/17/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 115 ft. CASING DEPTH: 40 ft. bgs. HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 5/47/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 89.9 ft. bgs.

WATER LEVEL AFTER DRILLING: 93.55 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

IR DISCONTINUITY DATA o
g S s wZ o %
> —_ ] %
ELEVATION | pppuic LITHOLOGIC w o | BE |38 DISCONTINUITY -F 8% Eb
") LOG DESCRIPTION g & 3 g | GE DESGRIPTION g8 §< St
2 0| g |8 |3y =gz gF
] © L& | MB =Mechanical Break B <
FZ = Fracture Zone
105 ——
F Sandstone, continued
106 ——
107 ——
108 ——
109 ——
10 —— )
- grades coarser to fine to verfine grained
111 ——
112 —— 12
113 —— 113
114 —— 114
115 —— 115
F Total Depth = 115.0 feet bgs.
116 —— 116
117 —— 117
118 —— 118
119 —— 119
120 —— 120

*VOCs = Volatile Organic Compounds
CL = Chioride
FD =Field Dupficate




FILE: _BOEING SANTA SUSANA\DAILY DRILLING SUMMARY\COREHOLE RD-155

Ground Surface

Monument Casing with

Lo

cking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7” of Concrete

(Minimum 3’ x 3’ Concrete Cut Into C.G.)

Current Grade ;C.G.) Surface
(8" Concrete Slab)

TR e
Soil /
~2.5" bgs / Soil/Bedrock Contact
/——10” Dia. Borehole
Bedrock

- —

Static Water Level 95.75' TOC X/
6/17/16

Competent Bedrock

— 40’ bgs

Cement—Bentonite Grout Seal

6” ID (6.5” OD) Mild Steel
Conductor Casing

/5.5" Dia. (Nominal) Air Hammer Drill Bit

—115’ bgs — Bottom of Borehole

Not to Scale

MWH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
MAY 2016

WELL RD-155
CONSTRUCTION DIAGRAM
FIGURE 1
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LOG OF CORING RD-156

PAGE 1 OF 12

PROJECT: SSFL Groundwater RI

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

- DISCONTINUITY DATA @
"g s | S wd Lo &
- - [¢] ]
ELEVATION | GrapHIC LITHOLOGIC w oo | &€ |8k DISCONTINUITY ~El8% @
LOG DESCRIPTION a4 > o | BbE DESCRIPTION =6 |Z< b
® = 3 |8|¢ |z telfz g
o=
& & w g MB = Mechanical Break | g
FZ = Fracture Zone
0—1—0
- Silty SAND (SM), brown (10YR 4/3), loose,
- dry to moist, fine sand, low plasticity silt,
- very weakly cemented. Asphalt fragments,
’ _FE y slightly compacted [Fill}
2—— 2
3—— 3 Hand augered from 0-5 feet
= grades 1o yellowish brown (10YR 5/4)
4 —— 4
5—— 5
6 —f— 6
7~ 7 - -
I Sandstone, light yellowish brown (10YR 6/4),
- moderately weathered (W3), soft (H6),
- weakly cemented
8 —— 8
9——9
10 _F 10 10-Auger to 10'. Change over to rotary with
o tricone
11— 11
12 —— 12
13 —F— 13
14 —— 14
15 —— 15

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

SO
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LOG OF CORING RD-156

PAGE 2 OF 12
PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: N/A HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: N/JA

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

g S g wZ §<n %
> —_ ] 7]
ELgI\E/é#_‘ON GRAPHIC LITHOLOGIC T o 2 %';( DISCONTINUITY af 85 '9‘2

) LOG DESCRIPTION & [ 3 g 5 £ DESCRIPTION g 5 2 3 a
- o o « =i = E< oF
o] Q
& 14 w g MB = Mechanical Break o ]
FZ = Fracture Zone
15 —1— 15 - Yellowish brown rock dust from cyclone
S AR Sandstone, continued
16 —— 16
17 —— 17
18 —— 18
19 —— 19
20 —— 20
21 —— 21
22 —— 22
23 —— 23 Rig chatter, reduced drifling rate
24 —— 24 Reduced drilling difficulty
25 —— 25
26 —— 26
27 —— 27
28 —— 28
29 —— 29
30 —— 30

*VOCs = Volatile Organic Gompounds
CL = Chioride
= Field Dupficate

S S TR




LOG OF CORING ROCKCORE DQO 10508421 AREA IV.GPJ 7/22/16

@ mwH

LOG OF CORING RD-156

PAGE 3 OF 12

PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

— DISCONTINUITY DATA o
g g s w3 2e ¥
> — o 7
ELEVERCN | GRAPHIC LITHOLOGIC w o | B € |88 DISCONTINUITY ~El8%  Eb
LOG DESCRIPTION 74 @ > a |GE DESCRIPTION Tdl|Zg a0
(ft) 2 o o] a ez Aalad=z ]
Z O 2 g | zu e o
7] o w QO‘ MB = Mechanical Break o g
FZ = Fracture Zone
30 —1— 30
- Sandstone, continued
31 —— 31 Rig chatter
32 —— 32 Increased drifling difficulty
33 —— 33 .
- grades to grayish brown (10YR 5/2)
34 —— 34
35 —— 35
36 —— 36
37 —— 37
38 —— 38
33 —— 39
40 —— 40 Minor fall-back, set casing to 40'
- grades to gray (10YR 6/1), fresth (W1)
41— 41
42 —— 42
43 —— 43
44 M:— 44 Increased drifling difficulty, reduced rate
45 P 45 .......

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate

RRPR——.
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LOG OF CORING RD-156

PAGE 4 OF 12

PROJECT: SSFL Groundwater Rl

SITE: Building 4100 Area IV PROJECT NUMBER: 10508421

DRILLING START: 6/3/2016 DRILLING END: 6/9/2016

LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft.

CASING DEPTH: N/JA HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA v
¢ 4|2 wg S0 %
> _ <] 7]
ELEVATION | gRapic LITHOLOGIC w o | B g8, DISCONTINUITY R LT
") LOG DESCRIPTION g [ 3 o 55 DESCRIPTION g8 5 Ed 53
: c|g|&|g Tle< 8¢
» o w & | MB=Mechanical Break o 9
o
FZ = Fracture Zone
45 —— 45
o Sandstone, continued
46 —— 46
47 —— 47
48 —— 48 [ .1
49 —— 49
50 —— 50
51 —— 51
2 —F-sp [Er
E Reduced drilling difficulty
53 —— 53 .
= grades to grayish brown (10YR 5/2)
54 —— 54
55 —— 55
56 —— 56
57 —— 57
58 —— 58
59 —— 59
60 —/— 60

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate
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LOG OF CORING RD-156

PAGE 5 OF 12

PROJECT: SSFL Groundwater RI

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

w . DISCONTINUITY DATA y
E S < wd Lo &
> — o 7] .
ELEVARON | GrapHIC LITHOLOGIC m -]zl Eg|8 DISCONTINUITY oF |85 24
LOG DESCRIPTION 4 @ 2 a | BE DESCRIPTION 235123 50
(ft) [ ] o= ag
2 o |g | |22 & [Zz  op
@ 5 W& | MB =Mechanical Break & ]
FZ = Fracture Zone
60 —— 60
- Sandstone, continued
61 —— 61
62 —— 62
63 —— 63
64 —— 64
65 —— 65
66 —— 66
67 —— 67
68 —— 68
69 —— 69 . Reduced diilling difficulty, dust cut off to 69.5'
- Increased drilling difficulty
70 —— 70
71— 71
72 —— 72
73 —— 73
74 —— 74
75 —— 75

*VOCs = Votatile Organic Gompounds
CL = Chloride
FD = Field Duplicate
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PAGE 6 OF 12

PROJECT: SSFL Groundwater RI

SITE: Building 4100 Area IV PROJECT NUMBER: 10508421

DRILLING START: 6/3/2016 DRILLING END: 6/9/2016

LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft.

CASING DEPTH: N/A HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w I 2
a . < =z o >
t o > - wg jre % ©
ELEVETN | aRaPHIC LITHOLOGIC u o | EB|E|8% DISCONTINUITY I
) LOG DESCRIPTION 2 no: 3 a {3; DESCRIPTION ol §< B3
2 o|lg|é€|zu *l5E  §F
7] o L& | MB=Mechanical Break b <
FZ = Fracture Zone
75 7 -
S A Sandstone, continued
76 —— 76
77 —— 77
78 —— 78 .
- grades to grayish brown (10YR 5/2) and
o e gray (10YR 6/1)
78 —— 79
80 —— 80
= Reduced cyclone dust
81 —— 81
F {7 grades to gray (10YR 5/2)
82 —— 82
83 ,_:_ 83 Increased cyclone dust, increased drilling
- difficulty
84 —— 84
85 —— 85 .
- grades to grayish brown (10YR 5/2), very
- hard (H2)
86 —— 86
87 —— 87
88 —— 88
88 —— 89
90 —— g0

*VOCs = Volatile Organic Compounds
CL = Chloride
F ield Duplicate
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PROJECT: SSFL Groundwater Ri

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 6/3/2016

DRILLING END: 6/9/2016

LOGGED BY: V. Vathanasin

REVIEWED BY: J. Van Pelt, PG

GROUND ELEVATION: N/A

TOTAL DEPTH: 170 ft.

CASING DEPTH: N/A

HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings

LATITUDE: N/A

LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA
u S - 3 >
t o ; wo w® [
I3 E 4 .
ELE[\EIQ_‘II:LON GRAPHIC LITHOLOGIC w o oo g1 %; DISCONTINUITY oF a8 Eﬁ,
") LOG DESCRIPTION g > a | GE DESCRIPTION Sa |z =h
s O Q g | xZ N ke ouw
 © & € el b at
7] © L& | MB =Mechanical Break T <
FZ = Fracture Zone
90 —— 90
- - 5 d T
E Sandstone, continued ignificantly reduced driling rate
91 —— 91
92 —— 92
93 —— 93
94 —— 94
95 —{— 95
96 —— 96
97 —{— 97
98 —— 98
99 —— 99
100 —— 100
101 —f— 101
102 —f— 102
103 —f— 103
104 —— 104
105 . 105 ......

*VOCs = Volatile Organic Compounds
CL = Chloride
F ield Duplicate
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PAGE 8 OF 12
PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w 3T o
o . < 2 ow >
ot o} > — | wo w9 %
ELEVATION | GRaPHiIC LITHOLOGIC a o | B|E |8k DISCONTINUITY I
LOG DESCRIPTION 4 2 > o | KE DESCRIPTION 28 (Z% I
o Q o
© = 8|8 |¢9|z8 elzz g
=4 = m
g e l-l-g MB = Mechanical Break u g
FZ = Fracture Zone
105 —— 105 ;.. . . -
- SR Sandstone, continued
106 —— 106
107 —— 107
108 —— 108
109 —— 109
110 —— 110
M — 111
112 — 112
113 — 113
114 — 114
15 —F— 115
- grades to gray (10YR 5/1)
116 —— 116
117 —— 117
118 —— 118
119 —— 119
120 —— 120

*VOCs = Volatile Organic Compounds
CL = Chloride
D Id Duplicate
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PROJECT: SSFL Groundwater Rl

SITE: Building 4100 Area IV

PROJECT NUMBER: 10508421

DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

. DISCONTINUITY DATA
H_" 8 z g >
F Sl x| < |&e L3
ELEVATION | arapHIC LITHOLOGIC g Z | 2| E|8% DISCONTINUITY oF |82 Efg
") LOG DESCRIPTION 7 & 3 a 55 DESCRIPTION ZE 5; §$
= 8ol g |2u =lEz  Qr
o= m
% w w no‘ MB = Mechanical Break o <
FZ = Fracture Zone
120 —— 120
- Sandstone, continued
121 —— 121
122 —— 122
123 —— 123
124 —— 124
125 —— 125
126 —— 126
127 — 127
128 —— 128
129 —— 129
130 —— 130
- grades to gray (10YR 6/1)
131 —— 131
132 —- 132
133 —— 133
134 —— 134
135 —— 135

*VOCs = Volatile Organic Compounds
CL = Chloride
D = Field Duplicate
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PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

= 14
g o] < w3 20 &
> — Q )
ELEVATION | GraPHIC LITHOLOGIC a o | B E|3% DISCONTINUITY .E18% Eb
LOG DESCRIPTION i > a | GE DESCRIPTION SR B 2t
@ = 8|8 |¢|z¢ telgz gk
e | pd I
3 & u-% MB = Mechanical Break u 9
FZ = Fracture Zone
135 —— 135 4, . . .
- [ Sandstone, continued, grades to gray (10YR
- F 5/1)
136 —— 136
137 —— 137
138 —— 138
139 —— 139
140 —— 140 )
= grades to greenish gray (5BG 6/1)
141 —— 141
142 —— 142
143 —— 143
144 —— 144
145 —— 145
146 —— 146
147 —— 147
148 —— 148
149 —— 149
150 —— 150

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Dupficate
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PROJECT: SSFL Groundwater Rl SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5
WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A
WATER LEVEL DURING DRILLING: 145 ft. bgs. WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.
DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas
" . DISCONTINUITY DATA x
q
N IS R Y S0 %
ELEVATION | GrapHiC LITHOLOGIC m ZtEIE|SE DISCONTINUITY =185 £p
DEPTH LoG DESCRIPTION & |51 a]l|EE DESCRIPTION 25123  2b
(ft £ o 0 g | 2z Laolg=2 ou
g 9| Q| e |k ) Lh< aF
@ v w g MB = Mechanical Break v <
FZ = Fracture Zone
150 —— 150
- Sandstone, continued
151 —f— 151
152 —-f- 152
153 —; 153
154 ~f~ 154
155 __; 155 Ilflac:,guced drilling difficulty, increased drilling
156 —§- 156
157 -§~ 157
158 -f— 158
159 —f— 159
160 —f— 160
161 wf- 161
162 —~§~ 162 Fracture
163 ﬁ; 163
164 ~§— 164
165 —F 165

*VOCs = Volatile Organic Compounds
CL = Chloride
FD = Field Duplicate
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PROJECT: SSFL Groundwater RI SITE: Building 4100 Area IV PROJECT NUMBER: 10508421
DRILLING START: 6/3/2016 DRILLING END: 6/9/2016 LOGGED BY: V. Vathanasin REVIEWED BY: J. Van Pelt, PG
GROUND ELEVATION: N/A TOTAL DEPTH: 170 ft. CASING DEPTH: N/A HOLE DIAMETER: 5.5

WELL COMPLETION DATE: 6/10/2016 SAMPLER TYPE: Cuttings LATITUDE: N/A LONGITITUDE: N/A

WATER LEVEL DURING DRILLING: 145 ft. bgs.

WATER LEVEL AFTER DRILLING: 148.72 ft. bgs.

DRILLING EQUIPMENT/METHOD: Air Rot.-CME-85, Air-Hammer

DRILLING COMPANY: National DRILLERS NAME: Jimmie Freitas

DISCONTINUITY DATA

w & o
. s (o] >
ELEVATION E‘ Q > —_ 55 [ &
SN | eraphic LITHOLOGIC P I I -1 DISCONTINUITY -E 8% Eb
£ LOG DESCRIPTION g > a | EE DESCRIPTION 25 1zx g%
(t) £ o Q a z Lald= ou
Z o] 9|2 |3y =g 8F
» o U-Dof MB = Mechanical Break o 9
FZ = Fracture Zone
165 —— 165 .. . .
- A Sandstone, continued
166 —f— 166
167 —— 167
168 —— 168
169 —{— 169
170 —— 170
- Total Depth = 170.0 feet bgs.
171 —— 11
172 —— 172
173 —— 173
174 —— 174
175 —— 175
176 —— 176
177 —— 177
178 —— 178
179 —— 179
180 —— 180

*VOCs = Volatile Organic Compounds
GL = Chloride
FD = Field Duplicate

e et e




FILE: _BOEING SANTA SUSANA\DAILY DRILLING SUMMARY\COREHOLE RD-156

Monument Casing with
Locking Lid

Concrete Well Monument Completion
1” of Hydrated Bentonite Chips & 7" of Concrete

(Minimum 3’ x 3’ Concrete Cut Into C.G.)
Current Grade fC.G.) Surface
T (8” Concrete Slab)
Ground Surface s 1 | e
P e Lo
n
Soll / %
~7" bgs % % Soil/Bedrock Contact
% %/10” Dia. Borehole
Bedrock /

AN

% /—Cemenf—Benfonite Grout Seal
//—6” ID (6.5” OD) Mild Stesl
L
2

Conductor Casing

Static Water Level 146.00° TOC N
6/16/16

Competent Bedrock

—40’ bgs

/5.5” Dia. (Nominal) Air Hammer Drill Bit

— 170’ bgs — Botlom of Corehole

Not to Scale

@ mwH

SANTA SUSANA FIELD LABORATORY
VENTURA COUNTY, CALIOFRNIA
JUNE 2016

WELL RD-156
CONSTRUCTION DIAGRAM
FIGURE 1




RS WELL LOGS
RS-11, 16, 18, 23, 24,
25, 21, 28, 30, 54



GROUNDWATER RESOURCES CONSULTANTS, INC.

\ TABLE A-22
LITHOLOGIC LOG OF MONITOR WELL RS-11
DEPTH INTERVAL
{feet) DESCRIPTION OF MATERIAL
0- 2.0 FILL Clayey sand, brown, concrete fragments, no odor.
20- 8.0 SILTY SAND - Ligrit brown, some clay, loose, damp, no odor, clay
. content increasing with depth.
8.0-14.0 SANDSTONE Yellow-brown, interlayers of mudstone,
{CHATSWORTH damp, weathered.
FORMATION) -
At 14.0 feet, wet, no odor.
14.0-17.5 SANDSTONE Hard, unweathered, wet.
(CHATSWORTH
FORMATION) At 15.0 feet, first seepage noted, no odor,
T —
TOTAL DEPTH OF BOREHOLE: ' 17.5 FEET
£
L

AT

8640M-89C GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW LAND SURFACE,

IN FEET
o]

/STEEL /

LD 1op of Cosing (Elev. 1789.30")

75—

CONCRETE UTILITY VAULT

LOCKING STEEL LID

~— THREADED PVC CAP

6%a ~inch STEEL CASING. WITH LID

—— {6 —inch BOREHOLE

—— CEMENT SEAL

4~inch SCHEDULE 40 PVC CASING

/STAT!C WATER LEVEL 12/3/91

—— SAND PACK (Monterey No.3)

T

4-inch SLOTTED PVC CASING
0,020 x | ~inch slot; 160 slots per foot

H - pvCc caAP
%) TOTAL DEPTH

FIGURE C-iI SCHEMATIC CONSTRUCTION DIAGRAM OF MONITORING WELL RS—!i



i & &t __ %

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-27

LITHOLOGIC LOG OF MONITOR WELL RS-16

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL

0-7.0 CLAYEY SAND Light brown, some clay interlayers, trace gravel, dry,
may be fill, no odor.

At 2.0 feet, damp.

70-11.0 SANDY CLAY Dark brown, some gravel, trace sandstone cobbles,
no odonj, may be fill.
11.0-18.0 SILTY SAND Brown, some clay, trace gravel, damp, traces of
concrete.
18.0- 20.5 SANDSTONE Yellow-brown, friable, weathered, damp,
(CHATSWORTH no odor,
FORMATION)

s
— —

TOTAL DEPTH OF BOREHOLE: -20.5

8640M-89C GWRC




o,

GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW LAND SURFACE,
IN FEET /STEEL LID Top of Casing {Elev. 1809.0)

0

CONCRETE UTILITY VAULT

L/
ﬁ LOCKING STEEL LID

b .

j‘— THREADED PVC CAP
SV /1 e ~inch STEEL GASING WITH LID
4 7/

—— 16 ~inch BOREHOLE

//Z— CEMENT SEAL

4—inch SCHEDULE 40 PYC CASING

%

4-inch SLOTTED PVC CASING
0.020 x |~inch slot; 160 slots per foot

NN
AN

— SAND PACK (Montersy No.3)

WELL WAS DRY 12/3/91

PVC CAP

TR

TOTAL DEPTH

FIGURE C-16 SCHEMATIC CONSTRUCTION DIAGRAM OF MONITORING WELL RS—16




GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-29
~ LITHOLOGIC LOG OF MONITOR WELL RS-18

DEPTH INTERVAL

{feet) . DESCRIPTION OF MATERIAL
0- 9.0 CLAYEY SAND Brown, 2-inch layer of asphalt on surface, some red
mottling; clay content decreasing with depth, no
.. odor, damp.

At 5.0 feet, light brown; trace fine pebbles.

9.0-13.0 SANDSTONE Yellow-brown, damp, weathered, friable;

(CHATSWORTH some Siltstone interlayers, damp, no
FORMATION) odor.

%
TOTAL DEPTH OF BOREHOLE: 13.0 FEET

B840M-80C QWRC




™

GROUNDWATER RESOURCES CONSULTANTS, INC,

DEPTH BELOW LAND SURFACE,

IN FEET

0

6.0

/srez-:v. Lio Top of Casing (Elev. 1801.09")

L

CONCRETE UTILITY VAULT

7.5

—13.0

FIGURE C-18 SCHEMATIC CONSTRUCTION DIAGRAM OF MONITORING

ATERVARERRARRARD

LOCKING STEEL LID
— THREADED PVC CAP
6¥a —inch STEEL CASING WITH LID

—— 16 —inch BOREHOLE

—— CEMENT SEAL

4-inch SCHEDULE 40 PVG CASING

[ SAND PACK (Monterey No.3)

—— 4-inch SLOTTED PVC CASING
0.020 x |~inch slot; 160 slots par foot

WELL WAS DRY 12/3/9

PVC CAP

TOTAL DEPTH

WELL RS—18

T

— "

P T—

smp— — —




P

DEPTH INTERVAL

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-34

LITHOLOGIC LOG OF MONITOR WELL RS-23

{feet) DESCRIPTION OF MATERIAL
0 - 6.5 SILTY CLAY " Light brown, low plasticity, soft, slightly moist.
6.5- 10.0 SILTY CLAY Mottled light brown and light grey, moderately
© . plastic, firm, slightly moist.

10.0- 13.0 SILTY SAND Very light brown, cementation increasing
(WEATHERED with depth, slightly moist.
CHATSWORTH -
FORMATION)

At 13.0 feet, Chatsworth Formation.

e —— -

TOTAL DEPTH OF BOREHOLE: 13.0 FEET

8640M-89C GWRC

—




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
TOP OF CEMENT
IN FEET (APPROXIMATE)

l‘\

LOCKING STEEL VAULT

PVC SLiIP CAP

TOP OF PVC CASING (ELEV. I88725")

m———- TOP OF CONCRETE PAD

CONCRETE SEAL

4-inch SCHEDULE 40 PVC CASING

TOP OF BENTONITE SEAL

VOLPLUG COARSE CHIPS

TOP OF SANDPACK

12-inch BOREHOLE

TOP OF PERFORATIONS

%
—

FACTORY-CUT SLOTS 0.030-inch,
4 ROWS

SANDPACK, LONESTAR ™3

WELL WAS DRY i12/3/9!

PVC SLIP CAP

TOTAL DEPTH

FIGURE C-23

SCHEMATIC DIAGRAM OF SHALLOW ZONE

MONITOR WEIL L

R




o . —F by

J.a

DEPTH INTERVAL
{teet)

GROUNDWATER RESOURCES CONSULTANTS, INC.
TABLE A-35
LITHOLOGIC LOG OF MONITOR WELL RS-24

DESCRIPTION OF MATERIAL

-
csssssssmpentas
————

0 - 6.0
6.0- 7.0
7.0- 85

- SANDY CLAYEY SILT  Brown, low plasticity, soft, dry.

SILTY SAND . Light brown, loose, moist.
{(WEATHERED

CHATSWORTH

FORMATION)

SILTY SANDSTONE Light brown, well cemented, moist.
(CHATSWORTH
FORMATION)

TOTAL DEPTH OF BOREHOLE: 8.5 FEET

B840M-83C GWRC



.

GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
TOP OF CEMENT
IN FEET (APPROXIMATE)

/———' LOCKING STEEL VAULT

PVC SLIP CAP

m—— TOP OF CONCRETE PAD
Z
/)

% ~ CONCRETE SEAL

4-{inch SCHEDULE 40 PVC CASING

TOP OF BENTONITE SEAL

VOLPLUG COARSE CHIPS

TOP OF SANDPACK

{2~-inch BOREHOLE

TOP OF PERFORATIONS

g\\:
7
A 7
% 7
%

FACTORY-CUT SLOTS 0.030-inch,
4 ROWS

SANDPACK, LONESTARYS

WELL WAS DRY 12/3/91

PVvC SLIP CAP

TOTAL DEPTH

TOP OF PVC CASING (ELEV, 1B09.24°) "

FIGURE C-24
SCHEMATIC DIAGRAM OF SHALLOW ZON

MONITOR WELL

RrRS-24 - '




DEPTH INTERVAL
{feet)

0.0- 8.0
8.0- 135

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-36

LITHOLOGIC LOG OF MONITOR WELL RS-25

DESCRIPTION OF MATERIAL

SILTY CLAY/SAND Light brown, slightly moist.
SILTY CLAY Dark brown, moist,

At 9.0 feet, zone of burned vegetation, barbed wire,
mottled soil, black, orange and brown

TOTAL DEPTH OF BOREHOLE: 13.5 FEET

B8840M-89C GWRC

h ]




GROUNDWATER RESOURCES CONSULTANTS, INC.

I0-inch STEEL SURFACE CASING
+1.5 m TOP OF PVC CASING (ELEV, 1862.71)
DEPTH BELOW
LAND SURFACE 2-feet WIDE TRENCH I5-feet LONG
iN FEET
CEMENT SEAL
BACKFILL, NATIVE MATERIAL
2
4-inch SCHEDULE 40 PVC CASING
7.5 TOP OF GRAVEL PACK
8.5 === TOP OF PERFORATIONS
e GRAVEL PACK, MODERATELY COARSE
=== I/, - I-inch DIAMETER
== FACTORY CUT SLOTS 030", 4 ROWS
— WELL WAS DRY 12/3/9I
— 4—————SLIP CAP
3.5 SOOI VT b TOTAL DEPTH

FIGURE C-25

SCHEMATIC DIAGRAM OF SHALLOW ZONE
MONITOR WELL RS-25




-3 1

13

GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-37
LITHOLOGIC LOG OF MONITOR WELL RS-27

DEPTH INTERVAL
{feet) . DESCRIPTION OF MATERIAL

0 - 6.5 SAND Medium brown, fine-grained, loose, low plasticity,
moderately graded, moderate moisture content.

6.5- 9 SANDSTONE Orange-brown, fine-grained, moderately sorted,
subrounded to subangular, weakly cemented,
moderate moisture content.

TOTAL DEPTH OF BOREHOLE: 9 FEET

8640M-89C GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE

IN FEET ,
LOCKING STEEL. LID

- PVC TOP CAP (ELEV. 1804.78"

/ J 8-inch DIAMETER BOREHOLE
/ CEMENT

3 BENTONITE PELLETS

:-.:. ) W0 4-inch BLANK PVC CASING

4-inch |ID SCREENED PVC CASING,
QO30 SLOT

. LONESTAR 3 SAND PACK

W) eeee—PVC END CAP
° - <2l e TOTAL DEPTH OF BOREHOLE

MM

NOTE @ RS-27 WAS DRY AS OF {2-3-9I

FIGURE C-26
SCHEMATIC DIAGRAM OF MONITOR WELL RS-27

LT TL T UL

e

"

I




o

GROUNDWATER RESOURCES CONSULTANT S, INC.

TABLE A.38

LITHOLOGIC LOG OF MONITOR WELL RS-28

DEPTH INTERVAL

{feet) DESCRIPTION OF MATERIAL

0-1 ASPHALT CONCRETE &
AGGREGATE SUB-BASE

1- 3 SAND Brown, fine-grained, silty, moderately sorted, loose,
moderate moisture content.

3-19 SANDSTONE Orange-brown, fine-grained, moderately to well
sorted; subrounded -or subanguiar, weakly
cemented, moderate moisture content,

W
TOTAL DEPTH OF BOREHOLE: 19 FEET

8640M-89C GWRC

—
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GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE

IN FEET LOCKING STEEL LID

PVC TOP CAP ELEV. 1768.59'

'_—'"—B-inch DIAMETER BOREHOLE

CEMENT

STATIC WATER LEVEL 12-3-9I

4-inch 1D BLANK PVC CASING

NANNNNNSY
ilf«
RS

BENTONITE PELLETS

.
N R

+: +————— LONESTAR™3 SANDPACK

19 Ay -

4-inch ID SCREENED PVC CASING, QO30 SLOT

T

_————PVC END CAP
) AL ] TOTAL DEPTH OF BOREHOLE

FIGURE C-27
SCHEMATIC DIAGRAM OF MONITOR WELL RS-28



















GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A43

LITHOLOGIC LOG OF MONITOR WELL RS-54

DEPTH INTERVAL
(feet) DESCRIPTION OF MATERIAL .
0-38 SANDSTONE Brown, some siit, fine to medium grained, poorly

graded, subrounded, compact, moderate
. cementation, slightly calcareous, dry.

@ 2’ blue grey.
@ 8’ light brown.
@ 10’ blue grey.

@ 18’ brown, fractured and weathered, very fine to
tine grained, silty, weak cementation.

@ 26’ blue grey, dry.

@ 34’ brown, silty and clayey, fractured, weak
cementation, moist.

I

TOTAL DEPTH OF BOREHOLE = 38 FEET

8640M-80C GWRC




GROUNDWATER RESOURCES CONSULTANTS, INC.

DEPTH BELOW
LAND SURFACE
IN FEET

+15

(=] 4

/ M

/ // 1'% ~inch BOREMOLE

é % CEMENT SEAL

é 7/ . 67 ~inch BLANK STEEL CASING
, 7 /]

57, -inch BOREHOLE
A -

38 TOTAL DEPTH OF BOREHOLE

¢

FIGURE C-32
SCHEMATIC DIAGRAM OF MONITOR WELL RS-54
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BORING NO.

EY &z ' '
%RICH CORE BORING REPORT SB_Trit:01

" HRA FILE NO, 20080-984

|PROJECT SSFL Area IV )
LOCATION Former Building 10 PROJECT MGR. Todd Hall .
CLIENT Boeing, D.O.E. . _.. FIELD REP. William Drake
CONTRACTOR WDC ) ) DATE STARTED 8-Mar-07
DRILLER Chris Neal : DATE FINISHED  16-Mar-07
Efavation ft JDatum Borlng Locatlon .
jltermy Casing | Sampler| Gore Bamel [Rig Make & Mode! Speedstar 30K . |Dritl Mud
Type Steel . 84mm Truck - [1 “Triped ] CatHead Hammer Type ] Benlonlte
JDiameter {in) 83/ O aw [J Geoprobe 1 Winch ] Safety ] Polymer
Hammer Welght (I . -1 -0  Tack [ AirTrack 1 RoilerBit ] Doughnut None
Hammer Fall {in) [ Skd - ] [] CutingHead [Casing - [ Diven [] Spun
Driliing . Stratum '
Depth Rate [Core Run Recovary Fracture Sample | Change Visual Classification and Remarks
(ft) profils X
{minftt) | Tola! | RQD {%) {f)
@ 26 |.. 1 Sa A i . Ty sand, 5, 8y 119 10 coarse grdied, well graded, Supangliar
S . i I . giibiolinded, verylaoss, diy; 67% séiid, 15% Sill and claf, 15% gravel,
: L ‘ . |a%Eases, nilmaterial. . ’ C
= 5 26 2 100% 66 ) Sama as above.

65  [Sandslone, lightyellowish brown (2.6Y 6/4), fine lo mediiingralned, "™ " ™
Goorly gréded, subraunded, dénge, mdlst, 98% sand, 2% st and clay,
finiig-upwards sequences 5 lo 7.5 1, 7.515,8.5ft, B.5 10 10 R bgs,

50 Chalsiworth Fotmation. o

B 10— 2 3 100% 52 Sandstone, same as above, except fine to Coarse gralned, well gradéd,
. d. 0.0 0. . [subangular to subrounded, finig-upwards sdquences 10 o 13'fi, 18

14 1, 1410 15 .
12.0 |Fraclure with iron $talning on surfaces, befween 2.0 and 21.6ft bgs.

14-14.5 [Two fraclures hetween 14.0 and 145 % bgs.

N\

e 4 70% |- 94 : o Sandstone, same as abova, except medium grained, poorly graded, sub- *
. . : i rounded, very danse, 100% sand, structureless and homogenaous.

— 28 g 5 65% | 88 "} ° | 200 [sanditine, same as abivs, exept fine 16 mediurn gralned, sibroundéd” "~
. " |to founded, dense, 95% sand, 5% siit and clay. 'Note: Steel condugtor, .
. |eastn Installed from grobind surface 020 ft bgs. - o X

ik Y 8 95 77 Szindstone, same as above.
27.0  [2dn silly clay hosizon.
5.05 . .
% ’ '} 28:5-29.5 | Sllly-clay horizons alldmaling iullh's_ap.dsloﬁe. Five fractures wilhfron
. 4 stalning on fractire planes.
"1 30 - R
Water Level Dala Te 10 el Diagram g v
e Sl —J——_Depth Infeetfor— |~ | -[n Riser Pipg ——— - — =
Date Time Elapsed _}a,ul_(om Battom | ] [s] _ Open End Rgd{ [H] Screen Overburden (Linear ft.)
Time {hr.j)} = of of Hole Watsr T ThinWall Tube [ Filter Sand Roock Cored {Linear ft.) 128.5
Casing U: Undisiurbed Sample 4 Cutlings Number of Samples &)
20 1285 i) S - Split Spoon Sample ] Grout
T - G Geoprobe [13). Goncrete ) . ) .01 B
DY BN Bentonite Seal BORING NO. S8 Trit

Form 2002 USCS .




EY o "BORING NO,
4| ARG ' CORE BORING REPORT sp.vnat
T r————) N
Dilling . Stratum
Dapth {ti}{ Rale |CoreRun, Racavary F;:::_:‘;;n Sample | Changa Visual Cllnll‘lcnl'lﬁn and Romarks
i/ Tolal | RAD (%] {fY)
30 24 7 100% 82 Sandslong, Ight yellowish brown (2.5Y 6/4), fine o medlum gralned, pooty graded, subrounded .
1o mundad danse, slightly molsl, 85% sand, 5% silly and clay, Chalswodh Formation:
. a5 5 S-06 | 34595 |Cosme-gralned sandstane, .
16 8 100% g0 Sandslana srma &5 sbave, excap! flna to medium gralned,
390 [Goarse-gralned sandstone,
40 — . S5-0 h_4
2 g 100% 82 , 40 SBﬂdslnna, sama &5 above, exceptfine lo medium grained, maist, 98% sand, 2% mll snd clay.
3 ‘and ¢ X al I imately 40 i bgs,
43545 _[Coamse-gralned sandstone b
- .|, 44 |Shalecp-upclasts 1.0-1.5n. fong L.
_“5 - A L~ 508 | 44.76 |Fraclura wiih slickenfl onsurfuce, 4455nd450ﬂbgs, ) L e
. 14 10 90% 100 | Sandslone. same a5 sbava, excapt dornlnanuy inedium grained, vary maistio wek R
S-08 5 .
.. 4748 {Silty sendstona.
43495 |Medlumto caarsa gralned, ’
b 5D ] . . . .
2 1 100% 72 = _50-90.5 [Sandstone, samaas abave, axcept wal. Twa fraciures wilh lron stalning on fracture planes.
N 51 [2Indhick shaie layer.
L~ 53 |Fining upwards ssquenca from 53-50t. Fraclure between 63.0 and 63.5 R,
S-10
[ s . ; B4:5-55 [Twa raciures whth calcita fes on surfaces, between 54.6 and 55.0 ftbas,
4 12 60% 73 3, 588 3s abave.
81 &  [Coamsegrained sanda!one, ﬂn!ng upwardsto 55 . . . .
67-68  |Fine silty sandt fy, graded, 90% aandslons and 10% siit and clay,
N / 67.5:58 |Twa fraciures wih Iron stalaing an surfaoe planes. betwaen 57.5 and 56.0 & bps,
. 6850 |Na ruwveryssiosu ft. .
b 60 ] »
0 34 13 100% 78 | Sandslone, seme e3 abave, except {ight allve brown (2,5Y BIE) Mna to madium gralned, pooﬂy
. grﬂdEd 95% sand. 5% s:ltand clay, and
. ; 61845 T:n avanly-upawd fraclutes from61.0 06350, fron alalnlng on fracture surfaces 810 o,
A 63,5 ft bgs.
/
= 812 .
/ of . S . . . s
5 §-18 | 635  [Shele, dark gray (2.5Y 4/1), poorly graded, dense, stighlly mofst ta matst, 100% slit and clay,
| Induraled. 3 .
s GBS vd . . ..
38 14 70% 1 Shale, same as above, excapt malst, meradlay , less Induraled. . . .
. ‘5111 6:7~57. 6 in-thick harrgcr_l_a} medium  gralned slity sandstons, dark gray (ZSY 4/1), suhmunded W
- B e I — ~t-f—- rounaed. moderalsly praded, danse. molst 0% sand, 20% sfit and cley, - i e e =
L}
- 0 = - § -
y . FILENO. 20060984 BORING NO. ' SB_Trit-at
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) - - BORING NO.

A
& ; EY & :
T NOSRCH CORE BORING REPORT SB_TAtot
DPrilling Stratum
Depth ()| Rafa |Coramunj RSOV F;:};;“ Samiplo | Ghange Visual Glassification and Ramarks
{minlfi) Yotal | RaD (%) - {t)
k7] 2 15 0% 28 |, B . o Shala, dark gray (ZSY 411), poorly graded, dansa, mofst, 1DD% slitand etay, induraled,
L~ 90.5:71.5 | Chalsworh Formalion, Thma evenly spm:ed fraclures 70,510 746t bgs.
= Fine-gralned sandstone, dark gray (26Y 471),
' §-16 [ 72728 |Fine-grelned sandstons, dark gray (2.5Y 411), Moderatelydipping fmclure al 72 1,
L~ 72573 [Modsmtely-dipplng fraclure between 72,5 and 73,0 R bas,
7475 |Sandslone, dark gray (26Y 411), megium gmlned.
. 75 — 746 Thlnshalelaye:utﬂﬁﬂ
R 3.2 3 100% 100 Sandstone, gray (2.5Y 5(1}, medivm gralned, poarly graded, subrounded to roundad, dense,
: wat, 85% ssndsh:na. 5% l‘ ineg and clay, sluctureless and hornoganeous. Chatworth Fm.
. g0 — . L~ §-18 | 79,690 {Fractura betwean 78,5 and §0.0ft bgs. 3
28 7 100% » ; 80-81 [Sandslone, same as above. Threa fraclures with iran mattiing on fraclure sufaces, .
7 B0.5-82 . . . )
B0.5-82 [High-angle fraclure with l[én moliling on fracture surfaces, between 80.6 and 62,0 R bgs,
/ 83.84  |Fractures with fron motiling on fraciura surfaces, bstwaan 83.0 and 84.0 ftbgs,
— 85 - 54 | .18 100% 62 Sandstans, same 85 abovs, ’
| : 86.6-67 |Frecture with lron motiling aad calcite on fracture surfacés,
87.5-88 [Shale fip-up clasts.
S-17
— 801 s 10 | ww| 18 Sandslong, same es abova,
s-18
— 95 28 20 0% 17 same x};lnbuve, excapt fina to medlum gralned, 80% sand, 10% siit and clay.
L1 95.5-96 Frac(ura helwesnSESandSE Uﬂbgs.
s-19
100 —] . . . .
100 1.2 21 60% o Sandstone, sama a5 abova, except fne grained, compact, moderalely hdurated,
i §-20
— 195 2 2 56% i8 Sandslone, sama es obave, axcept dense, more indurated,
$2 )
110 — 23 ey
o ) - FILENO. 20060-984 ' BORING NG, SB_Trit-01




BORING NO,

EY & .
DRICH CORE BORING REPORT §B_Trlt01
Drlling : Stralum
Dopth ()} Rate |CoraRun Racovary Fg::llit:;a Samplo § Ghange Visual Cfassification and Remarke
S I (111} Yotal | RAD {#) (f)
110 24 23 0% [+] Sandstone, gray (2.8Y &), madium gralned, peorly gradad, submundadtu rounded dense,
. \wol, 5% sandstone, 5% fings and dlay, sinictyreless and | kfm.
S22 .
e 115 —i . . . . .
24 8% 79 Sandslons, samo as abava, axcep! 98% sand, 2% elit and cfay.
§-23
e 120 = : ‘ )
25 86% 25 Sandslone, sams as abave, except ine ta nedlum gralned,
524
e 125 — . . .- e . ..
. 26 100 85 Sandstone, sams as above, gxcepl 08% sand, 2% sitand clay,
§-25
1285 |End corfng &t total depth of 120.5 Rbgs,
L 430 -]
Notss: K ’
13 9/8-In borehole 0'1020" .
4 3/4-In diameter slee) canduclor casing 0'to 20°
3.7+In borehols 20'to 128.5°
- 135 —
l— 140 —1
| 15—
e 150 == - e
FILENO, 20060-984 ' BORING NO. SB_Yrit-01
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GAGRAPHICS\PROJECTS\26472 - BOEING ROCKETDYNEWORKIAREA_IV_DRILUING_2006\20060-892-00A1-TRIT1.DWG

DEPTH BELOW LAND

SURFAGE (IN FEET)

.0

20

\bQ
N \
AN

CEMENT-BENTONITE GROUT SEAL
—— 13 3/8-INCH DIAMETER BOREHOLE
8 3/4-INCH DIAMETER STEEL CONDUCTOR
CASING

Y ~40'  STATIC WATER LEVEL (3/112/07)

NN

128.5

3.7-INCH OPEN HOLE

CEMENT-BENTONITE GROUT

HAI.EY THE BOEING COMPANY
SANTA SUSANA FIELD LABORATORY

&
ATLDRICH vENTURA COUNTY, GALIFORNIA

S ' BOREHOLE SCHEMATIC FOR—~ — "~

a 22 44

VERTICAL SCALE IN FEET

SB-Trit-01

SGALE: AS SHOWN
OGTOBER 2007 FIGURE A-1




BORING NO.

' CORE BORING REPORT . | seomite

Page 1 of 6

PROJECT SSFL Area IV : HE&A FILENO. 20060-984
) “ PROJECT MGR,  Tadd Hall

LOCATION Former Bulldirg 10
CLIENT Boeing, D.O.E. i . ] FIELD REP. Willlam Drake
CONTRAGTOR WDC - ) . DATE STARTED 20-Mar-07
DRILLER Chris Neal _ *  DATE FINISHED 23-Mar-07
[Etovation tt [Datum - |Boring Location
{tem Casin_g Sampler| Cora Barrel |RIg Maka & Moede! . Spoadstar 30K Orlil Mud
Type Steal 94 mm Trick [ Tripod [ CatHead H Type ("} Benlonlte
Diamatar (In} 834 1 o 0 Awnv [] Geoprobe [l Wineh O safely ] Polymer
Haramer Weight (i 0O  Track [ AlrTrack [1 RallerBlit ] Doughnut None
Hammer Fali {In) [ skid .} [ CutlingHead {Casing Diven [ Spun
D : Stratum
fo‘:;h :2:29 Core Run Recovery F:::::;;e Sample | Changa Visual Classification and Remarks
min/ft) Tolal TRangar] " (8} .
0 34 T 0% i - 5and, S, Ja(K arayien DIOWH ;NG grained, moderately
: raded, subangutar to subrounded; loose, slightly rolst, 60% sand, ~

g
40% silt and cly, il materldl

— 5 28 -2 0% 0 I . No recovery.

Clay, CL, dark reddish brown {5YR 3/3), well graded, compact, 100% sit

. — 10— 5| 3 0% | o | S0
PR and clay, medium ptasticily, fill materiaf (?)
g
¢
‘<
—18= 3 4 0% 0 ’ . " [Norécovery.
~ 20 ~ s, ML, dark browin (7:BYR 3/4), fine grained, well graded, subanguiar &

22 5 5% 0 oL Sitt ML, darf ded, o
. ) . ’ |subiounded, loose, slighily molst, 5% sand, 95% sfit aid clay, 16V
plastizity, fill materal (7). )

25 ag 6 6 | 0 Silt, ML, same as abov.
e 30 - 7 ,
- I Water Leve! Data Sampla (D Wail Diagram Summary
g ] Elapsed Depth In feet to? 1] Riser Pipe B
- ! Bottom 0 Open End Rod “[H] Screen' - - Overburden (Lineat ft.)
- gl D [ - . - -1 — | Bolt (ORI g s S A N " .
Bl 0% T ey |0 | ohola | WASF | T hinWal b [ FilterSand* Rock Gored (Linear &) 220
. % - Casing | U  Undislurbed Sample -4 Cutlings Number of Samp! []
. § 35 47.75 ] S SplitSpoon Sample % Grout -
O G Geoprobe Concrete : .
. g . ORING NO. -02
ST Bentanite-Seal BE GN SB_Trit
N 1T

Form 2002 USCS p.l




BORING NO,

CORE BORING REPORT

§B_Trit02

2 of
. Stratum
Core Run| Recovary F;:;;';;e Sample | Changs Visuat Clagslfication and Ramarks
“Tolal_ | RQD (%) (f)
7 0% 9 T dark yallwish brown (10YR 4/8), fina grained, poorly graded, subratnded
{0 rounded, compact, sfightly molst, 95% send, 5% siity and clay, Chalsworth Formatlon,
S22 | 33-33,6 |Medium- to coarsegrained sandatone. R
b 35 wen .
26 8 0% 1] 35  {Noecovary. Note: Steef condustar casing Instatled from ground surface to 350 by,
=3 [ . . .
4 1.8 L] B6% L] Sandstons, same &3 above, except ne ta medium gralned, dense, struclureless and
S-3 homogenaous, Nols: Tola! deplh of siasl conducior casing Is 40 R bgs.
fee 45—t ‘. . - N
2 19 58% 0 Sandstone, same as abova, except malst.
54
3 |@roundwater encountsred at47.75 A b,
fme 50 == .
22 i1 82% 13 _{sandstons, same as ebove.
s6 §3-64 [Medium- {0 coarse-grained sandslone.
. 54-54-5 [Shale rip-up clasts, )
% s | 12 | sox | 60 Sandstana, same as above,
L~ 56 | 59995 [Fractura with lron-motlled surfoces, between 59.0 and 59.5  bs.
60— - L | | 59560 [Fracture with fron-matlled surfacas, batwaen 59.5 and 60.0 f bys..
22 13 70% 0 L~ | | .60 |Sandsione, same as above, exceptwel,
- S-7 6061 [Shale layer 60.5 to 61.0 fl bga, Two fraclures between €0.0 and 61,0 fLbgs,
63-63.5 fo cogrsa gralned-s
e 65 o .
2 14 £0% &0 Sandstone, seme 63 above,
S-8
68-67.5 [Fine-pralned sandstons.
e
: : -
e 70 oo - 15 - s - -
‘FILE NO.- 20050-984 ] BORING NO. SB_Yrit-02

Forn 2002 USCS p.2
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' Y — ’ . BORING NO.
{7 BRCH CORE BORING REPORT sB_Tre0z
Drlliing Stratum -3
Dopth{ft){ Rato {CoroRun Racovary F;:};::’ Sample | Change Visual Glassilicallon and Ronarks E
minfi Yotad JROD{A)] ° - {f) ¥
10 2 15 92% 11 . Sandslane. dark yellowish brown (1ﬂYR4IE), fine gralned, poarly graded, subrounded to L.
. . -1 munded danse. wat, 058 sand 5% sty and l:!ay, stuctirelsss and hnmogeneaus, . . -
Chatsworth Formatian, . : 5
. 59
~ 7" as 1€ 2% 32 Sanditone, same a5 above, 6Xcapt mora gilty than abava, 80% sand, 20% silt and clay,
S-1¢
- 80 — 26 17 | 0% a » Sundstons, 35ma 83 above, excep! yellowlsh brown {10YR 6/4}, sllUer, 0% sand, 20% slit
. 80,560 [and clay. Frachwe batwaen 80,6 end 80,0 it bgs.
. 811 | 826:83 [Shale homnn
83 | Sandstone less slity than sbova, | 95% sand 5% silt and clay.
— a5 — .
24 18 46% 28 Sandstone, same 8s above.
512
86.5 {t-Inhickshalelayer
) . 75 |tinthlckshalafayer
: 80
1.8 19 6% [4] Shals, dark gray (7.6YR 411), poorly araded, densa, wet, 100% silt and clay, medium plasticily,
//, | 92.0.63.0 [Thiree (ractures between 92.0 and 830 febgs.
] S-13 :
— 95 — - - . o
66 20 64% 38 Shele, sams a3 abovo, with fine laminations.
< S14 | 9969.5 |Fraciure betweon 890 and 99.5 il bgs.
100 — / 995  [Sandstone, derk gray (7. 5YR 4Il). fing gmlnad pounly gradad, subralinded lo rounded, danss,
. 22 21 80% 53 . wel, 95% sand (3% bloma). §% silt and clay, slucluralasa and hcmoganeous Fraclure
batwean 995 and 100.0 ft bgs
8485
— 105 — . . N
16 22 72% 0 Ssma 8s Bbova, sxcapt fina fo medium gralned.
I 4,4__5 B o I Tl‘ [ I O Lo e - e e
4 N p ,.108-10 [Mediumta coarse gralnad sand:(ona. N :
T ' —
y T R e e . FiLE NO, 20060.984 BORING NO. ; SB_Trit-02 .




BORINGNO,

EY&
RICH CORE BORING REPORT SB_Tiit12
arilling Stratum
Depth (f)] Rate {CeroRun Racavary F;:::;;;“ Sample | Change Visual Classification end Remarks
. {milnlit) Tots| | RQD (%) (] .
110 18 23 0% .0 Sandslone, dark grey (7.6YR41), medlum gralned, poorly graded, subrouided to rounded,
dense, wal, 95% sand (~3% blollls}, 6% siit and rJay, less and homoq
cbauwonh Formallon. .
7] 1 s | isaus Fracmra betwean 114.0and 114.6 fibgs. ’
- 145 — L~ 1145115 [Fractun betwean 114.5.and 115.0bgs.
34 24 100% kL] Sunds(ona. sama o3 above, excepl(oosa o mmpanl.
116 jCense sandstone. .
d 548 | 1185417 [Fracture betwasr 116.5 and 117.0 R bgs.
|- 120 — » .
3 25 70% 17 _|Sendstong, samp as above, except fine lo medivm gralned..
549 | 1201245 [High-angle fracture bolwaan 120 and 121.5 fthgs,
124 |~tIngthick shalelayar, -
| 125 - . . N .
22 26 70% ] X Sandslona. sme as ahove. .
125126 ngh»ann!e franlum bekween ~125 and 1280 ft bgs, .
126 |Shaleytayeral 125-128 5fthgs.
520 | 1201206 |Medumgralned sandstane,
L 130 —| . . -
18 27 80% 24 / . Sandstone, same s above, excapt medium lo coarse grainad, maderataly graded,
821 | 130131 |Fraciure between 130 and 131.0 ftbas.
132:185 {Medlungralned sandstons,
- fa5 - . L ) .
2 28 .92% &4 Sandslone, same as above, medium qramed.
™~
322
,
e 140 — . . : .
e 2 28 92% 45 Sandstone, same as above, excopt gray (10YR 5/1), fine to medlum grained,
$-23
f—~ 145 == .
22 30 86% 40 Sandslone, same as above,
524 R
- B (U — | R [ [, . { -
": 140495 |Passibla fraciura bebwasn 149 and 149.6 fubgs. ) : i
d 140.5-150 [Possible fraclura hatwasn 14,6 and 169,0 R bgs, o T e ]
u FILE No, 20060.984 BORING NO. i




A

HORING NO.

—

o

AP,

-

CORE BORING REPORT §8_Trit02
Siratum .
Depth {ft}){ Rate |CoreRun Racavary F;::;";e Sample | Change Visual Classification and Romarks
{winitt) Total | RAD ) ) :
150 32 31 9% 45 Sandslane, gray (10YR &3), fine to medium grained, paaty graded, subrounded (o rounded, |
densd, wet, 95% sand 3% blnlﬂn), 5% siit and clay, alrudum{eas snd homogangous,
. Chatsworih Furmaunn
1634644 [Fine-gralned sandstone from 153,0-164.6 f bgs,
S5 :
— 155 — . .
18 2 32 | 8% 33 .- 1651655 |Sandstane, sama as above, axcept medlum graied. Possiblafracture between 1650 and
1 155, 0-155.51'1 bgs, |
166  {Possible !racluraal 1550nhus .
’ 5-26
L 160 — : N ' '
18 33 68% 12 Smndstons, same 88 abgvg, except fine 1o madlum gralned,
L S27 | 60,6161 [Fracture 160.610 164.0 Rbgs.
1625163 Flne-gra!ned sandstone.
163-183.5 [Med!
162.5-165 Nore:uvarynam163.5(o 165 fi bge.
[’ 166 o~ . .o
2 ¥ 64% 8 Sandslane, sama as abave, axcept flna to medium grained.
828 | 1671675 |Passible fracture at 167.0+167.6 fl bgs,
- 170 —} - .
1.8 35 100% 69 Sandstone, same as sbova.
s29°
i TP a5 | 100% | o4, , samia as above,
S 1765 |Possibia low-angle fracturm at 176.5 ft bgs.
- 1775 |Pgssibls low-angle fraclure at 177.6 ftbgs.
" 840 i
L. 180 . . . .
18 7 100% 74 L 180-180.5 |Sandsione, sams a5 above, Low-angle fraclura between 180.0and 180.6 R bgs. |
1. 1835 |(Thinshale fayerat 183.6 ft bgs. Fraclure between 183.5 and 184.0 ft tigs.
83
[~ 185 L] 18475 [Thinshala !Byemnd fraclum a! 184,751t bgs. )
- 3 a8 90% .40 1 Sandstone, $ame as above. Fmdum between 185.0-185.6 fl bs.
5 §-32
b 1885 |[Shals, dark gray (10YR 411}, moderalely graded, very dense, wal, 10% sand, 80% sl and clay,
b 167-187,5 Jfew thin rne»graned sand | Low-angh fracture baty 3 157 0 and 187511 bgs.
— - - - et I 187,6188 an«anglo fraclura bolween 167.6 and 188 on bgs, ——— e o - —
L 190 - P o e
20060-984: - BORING RO, SB_Telt-02
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Recovery

Total

RQD {4}

Fraclure
profila

¢] Stratum
Sample:{ Change
i (ﬂ)

Visual Claselficatlon and Remarks

e 200 ey

p—= 205 —

s 210 —

L. 215 —~

s 22{] womg

o 223 o

1.8

46

18

40

4

a2

43

100%

100%

95%

100%

100%

100%

56

48

58

52

80

72

VRN

Y

NN AT 1 VT

)
hY

W \

ANNE

TE 1905 |

shale. dark gray (10YR 4/1), mederately graded, very dense, wet, 10% sand, 80% slitand clay,

£

: ,191 £102
ff 1925
i

4

194519
1951003

198
1866907

197,5-198
198-199
198,5-108
534 | 1901095
2002005
535 | 2016203
l202.5-2005
203
I 2042045

205206

205,5-208

538
| | {20208
$37 | 205211

- | 2125214
538 | 213214

ma&gs?
539 | 202175
247.5

840 | 2192198

lew(hln rne-nmlnad sand [nlarbeds. chalsworih Fm. Low-angle (raclun; 81 190,25 thgs,
Flne-gralnad snndslunu Inynr. -3 -In thick al191 OR bns. Low: angla fm.oluw at 191.0 ftbgs,
Thioe low- angla fractiiras batwasn 161, 6and 182.0 1t bps.

gandstons, gray (10YR 51 fine o med!um gralned, poory graded, subrounded to faunded,
dense, wat, 85% sand (-3% blollls), 5% slitand clay.

Low~ang(a fraclure hetween 194,6 and 185.0

Thin sendstone and shale (nterbeds from 195.0 1o 198.5 ftbys. Low-angle fracture betwaen
195.0and 1955Rbgs N . .
Lowang!e fragture at 186.0 Rbgs,

'sundstons, gray (10YR5/1), fine to medium gralned, paody graded, submunded o raundad,
dangs, wel, §5% sand (~3% blohta). 5% siltand clay, Low-angle fradure at 186.5-107 fl bgs.
Fractura belween 197.6 and 198 Oft bgs. .

H}gh-angle ﬂadure be(ween 195 0 and 199.0 n bps.

Frachma betwean 1845 and 199 oRt bgu.

Fratture hemaen 188, 0 and 199 §fibgs.

Sandstans, aamd a3 above, éxoepi structureless and homageneaus, Lov-angla fractura
{hatwean 200.! Sandan.S ftbgs,
Fing- 10 wume—gralned sandstone, well graded.

High-angle frmctura batween 202.5 and 2035 f bgs,
Fina-to madium-gralned sandstons.
Fraciuro between 204.0 and 204.5 L bos.

Sandstone, same a5 sbova. Thres fracliras between 2050 and 2080 fL bgs.

Thres evanly-spaced Iraclures between 200.8 and 208 fi bgs (possibly caused by difing).

Sandslona, samo s sbove, Frasiyra between 200.0 and 2006 Rbge,
{-in-thick shale layar at 290,68 ft bas. Moderale-angle fracture and high-angle fizclure
batwegn 210.6 and 211.0 . . .

Thrae evanly-spaced (mchmas hatwean 2425 and 2140 ﬂ.bgs.
Shale wilh thinly lammalad lnlerbed ‘of ine-grelned sandsione, L.

Sandstone, sama ss sbove, excapl madium grafned,

Fraciure batwasn 218 S and 217.0 Rbas.
Twio posslbla fraclures abave thin layer of shale,
1-in-thick layer of shale.

Two fraclures betwaen 219,0 and 219.§ R bgs.

End coring at total depth of 220.0 R bgs.

Nalsg:

11 3/4In borehola 0' 035

8300 diameler sleel conduclor casing O to 35°
3.7-n borehole 36'to 220"

FILE KO, 20060.984 BORING KO, SB_Trit02
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DEPTH BELOW LAND 0
SURFACE (IN FEET)

//’—“‘—_“' CEMENT-BENTONITE GROUT SEAL
l F————— 11 3/4-INCH DIAMETER BOREHOLE
8 3/4-INCH DIAMETER

STEEL CONDUCTOR CASING

SN SN

NN

220

[+ 22 44

s =
VERTICAL SCALE IN FEET

NN N

ik

47.75' STATIC WATER LEVEL (3/22/07)

3.7-INCH OPEN HOLE

CEMENT-BENTONITE GROUT

HALEY&s THEBOENG Coupany
SANTA SUSANA FIELD LABORATORY
ALDRICH VENTURA COUNTY, GALIFORNIA

"BOREHOLE SCHEMATICFOR — 0~
SB-Trit-02: -

SCALE: AS SHOWN FIGURE A-2
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Table C1
Well Construction Information

Area well ID Drill Date Drill Used Tatal Corehale Depth Corehaole Dlameter Screen Length Casing Lattitude Longitude Well Head Elevation Ground Elevation

(dd-mmm-yy) {ft) {inches) (ft) Type Schedule OD {inches) 1D (inches} (NAD 27} (NAD27) {framsl} (framst}

. Start End

Il

) SP-TO2A 18-Dec-13 18-Dec-13 Shaw 9.48 165 2 PVC 80 0.840 0.526 34,2335265 -118.7129328 1716.82 1716.41

E sp-T02B 16-Dec-13 16-Dec-13 Shaw 12.42 165 25 PVC 80 0.840 0.526 34.2335103 ~118.7129716 1714.06 1713.71

=3 SP-T02C 06-Jan-14 07-fan-14 Shaw 24.30 165 5 (3% 80 0.840 0.526 34.2335084 -118.7129634 1714.78 1714.22

g SP-T02D 17-Dec-13 18-Dec-13 Shaw 35.18 165 5 PVC 80 0.840 0.526 34.2335095 -118.7129762 1714,08 1713.7

Page Lof1
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GROUNDWATER RESOURCES CONSULTANTS, INC.

TABLE A-105
LITHOLOGIC LOG OF WELL WS-7
(Log obtained from State of California
Department of Water Resources)

DEPTH INTERVAL

(feet) DESCRIPTION OF MATERIAL

0- 10 Surface

10 - 48 Yellow sandstone

48 - 78 Blue sandstone, coarse

78 - 132 Blue sandstone, hard
132 - 145 Blue sandstone and shale ledges
145 - 172 Blue sandstone
172 - 194 Blue sandstone and shale ledges
194 - 207 Blue sandstone
207 - 292 Blue sandstone, shale ledges
292 - 323 Blue sandstone, coarse and shale
323 - 338 Gray sandstone, coarse
338 - 345 Blue sandstone shale lenses
345 - 358 Grey sandstone, fine
358 - 401 Grey sandstone, coarse
401 - 520 Grey sandstone and shale ledges
520 - 592 Blue sandy shale
592 - 610 Blue sandstone and shale ledges
610 - 678 Gray sandstone, fine
678 - 686 Blue sandstone and shale ledges
686 - 700 Blue sandstone, coarse

TOTAL DEPTH OF BOREHOLE: 700 feet




DEPTH B8ELOW

AN S R A S UNDWATER RESOURCES CONSULTANTS, INC.

TOP QF CASING ( ELEV, I1826.19 FT. MSL)

/——CONCRETE PAD

—

IS -inch BOREHOLE
STATIC WATER LEVEL {2/3/9I

67.9

216

356

70—

<

DEBRIS IN CASING 8/15/84

12 -inch STEEL CASING

1 -inch BLANK PVC SOUNDER TUBE

2-inch COLUMN PIPE

WELDED CENTRALIZER

PUMP INTAKE (GRUNDFOS SP8-2l, 7.5hp)

1'"4=inch x Ya-inch FACTORY SLOT

10 -inch BOREHOLE

TOTAL DEPTH (Geophysical Log 8/15/84)

700

TOTAL DEPTH (Drilling Record)

FIGURE F-4

SCHEMATIC DIAGRAM OF WATER SUPPLY WELL WS-7
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