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DmM-agtl |42 1S &S
' BORING No._ DM-01
4 SCIENCE APPLICATIONS, INC. DEPTH DRiLLED 380 ft, BGS
l 505 Marquette Avenue N.W. SCREENED QTsf
Albuquorque. New Mexico 87102 FORMATION(S)
CLIENT Kirtland AFB sTaTic w.L420.7 ft, BGS;
LOCATION _Albuquerque. NM 10 Feb 84
PROJECT No._1-220-06-351-33 DEVELOPMENT B2iled 75 hours
SURVEY DATA (Coord.)_39989.91 ft E; 1470.29 ft N _€n 5 Jan 84 Pumped 8 hrs @
TOP of PIPE ELEV. 5319.58 GROUND ELEV. 5318 42 lgpm
DRILLER Rodgers & Co RiG TYPE Gardner Denver 1000]
START 22 December 1983 END 30 December 1983 NOT TO SCALE _
BIT SCHEDULE 8 3/4" Retipped Soft Formation Tricone |sTickup__ __ Eg
0-480 ft, BGS PVC-1.16" T Z 8
DRILLING FLUIDS Baroid "Quik Gel® Bentonite drilling =
mud.
|
WATER ENCOUNTERED AT _Approx. 430 ft. BGS i
CONSTRUCTION
CASING SCHEDULE All casing ﬂush threaded 5.5 inch 0D
sch 40 PYC. 0-415 ft, solid; 415-465 ft, 0.020" slot
Screen; 465-475 ft, splid: threaded end cap.
BACKF|LL SCHEDULE_0-406 fﬂ,! natural material back-
GEOPHYSICAL LOGS
None
COMMENTS inocking steel cap set in cancrets at well
head. See i
TO
ft. BGS=feet beluw g:mmd surface CASED .41511'..
TD DRILLED _480ft, BGS

WELL CONSTRUCTION SUMMARY

E-3
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SYMBOL

SAMPLE FYPE

DESCRIPTION

COMMENTS

o| DEPTH

-

CLAYEY SAND - light brown 5YR 5/5 with

Drilling pad - disturbed and

gravel (angular) tr. caliche

compacted.

SANDY CLAY - reddish 1ight brown with

gravel and lenses of clay with tr. organics

To 5 Ft. logged from mud pit

excavation

SANDY SILT - reddish light brown poorly

sorted with gravel, sand & clays gravel is

granitic

SANDY CLAY to CLAYEY SAND - moderate yellow

brown 10YR 5/4, quartizose sand.

SANDY CLAY/SILT - Light brown 5YR 4/5 sand

is m‘f grained, interbedded with arkosic(?)

gravel to coarse sand.

SANDY SILT - Moderate yellow brown 10YR 5/3

sand 15%, vf-f grained

SANDY CLAY - Moderate brown 5YR 4/5 sand

5-10%, f. grained clays are plastic

65'-Loosing water-clays

balling

cLigENT Kirtland AFB

LOCATION __Albuguerque, NM ' [,/

PROJECT No. 1-220-06-351-33

SAt by _ cuylver
SHEET__ !  of _5

BORING No.__DM-01 |

. FIELD LOG
E-4

CESA-Du-81
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lal = DESCRIPTION COMMENTS
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$1>-| w
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C 67 [ SILTY SAND - Moderate brown 5YR 4/4,sand
f.-¢. grained, with silty clay. Sand frac-
tion granitic and cherty.

C 80 |} Gradational change to coarse sand-fine
gravel, fine sand and silt & clays to traces

C 90 |} Gradational change to SILTY SAND sand aver-
ages m. grained, clay to v.f. sand fraction

30-40%.

C 93 | SANDY CLAY - Pale yellow brown 10YR 6/2.
Plastic.

C 96 | CLAYEY SAND - Moderate yellow brown 10YR
6/4 with lenses of SANDY CLAY as at 93" and
coarse sand to gravel,

¢ 123 | SILTY SAND - Moderate yellow brown 10YR 5/4,
gravelly, sand is well graded, coarse gr,
fraction is granitic with chert and tr,
micritic limestone,

130 | Becomes interbedded with silty clays and
average grain size to fine gravel-very
goarse sand.

140 | Gradational change to SANDY GRAVEL Quartz
30-40%, felds 10-20%, chert 30-40%, 1ime-
stone 10%. Well graded to v.f. grained
sand.

CLIENT

Kirtland AFB :
LOCATION _Albuguerque, HM [’/

PROJECT No._1.220.06-353.33

SAl by Culver
SHEET_ 2 of 5
BORING No._DM-01

FIELD LOG
E-5

CL5A-DL-B]
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DESCRIPTION ' COMMENTS

SAMPLE TYPE
SYMBOL
DEPTH

143 )SILTY SAND - average med-grained, m-w graded}

160' tr. pummice?

C 173 ISANDY CLAY(?) - Yellow gray 5Y 7/2.sand

10%, fine grained.

C 186 JGradational change to SILTY SAND - dark

vellow brown 10¥YR 4/2., m-w graded, sand

fraction is m-c qrained, gqranitic and cherty

C 200 |Sand fraction decreases to m-f grained

C 215 {Sand fraction increases to m-¢ grained

C 226 SILTY SAND - 5% c grained sand no color partially indurated?
recorded. assume moderate vellow brown
10YR 5/2

c 250 ISILTY SAND - sand fraction is m-f grained |reduce induration?

with varying ammounts ( 10%) of coarse sand-

gravel

C 276 1SANDY CLAY/SILT - moderate vellow brown 10Y

5/5,sand fraction averages f. grained and is

cherty, Interbeds of m-¢ gqrained sand 2'

thick ® 4' intervals

" 290 lGradational change to SILTY SAND pale vellow

brown 1-YR 5-6/2, grain size gverages m-f

sand & ranges from clay to coarse grave], W/

intarheds of SANDY CEAY/STIT as at (cont }

CLIENT _Kirtland AFB . { SAI by _ Culver
LOCATION _Albuquerque. NM /‘/ SHEET_3 of _5
PROJECT No, _1-220-06-351-33 4 BORING No. _DM-01
. i - CESA-[X -8]
FIELD LOG
E-6
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DESCRIPTION

COMMENTS

O |SAMPLE TYPE
SYMBOL
DEPTH

290 (cont.) 276 ft., 20% of 10' section

310| Gradational change: Sandy Clay/Silt inter-

beds absent, grain size average to m-c

grained, limestone 15-20% of sandy

fraction.
C 320| Grain size average to m-f grained.
c 338| SANDY CLAY - pale yellow brown 1- YR 6/2,

sand fraction f grained

c 341 SILTY(?)SAND - dark yellow brown 10YR 5/4

with interbeds of siity sand {m-f grained)

6" thick ® 1.5 ft, intervals.

C 370 Gradational change: sandy interbeds to

increase induration

35-45% of section and grain size increasel

to m-c grained

c 380 Gradational change=sandy ipterheds to 25%
of section
C 386 |SILTY(?) SAND - average grain size is m

arained, well graded.

C 389 |SANDY SILT - moderate yellow brown I1QYR 5/4
¢ 391 {siLTy SAND -~ average grain size is m grained
well graded
CLIENT Kirtland AFB - | SAl by _Cylver
LOCATION __Albuguerque, NM ﬂ SHEET_* ot &5
PROJECT No. 1-220-06-351-33 BORING No. DM-01
CESA-DL-8)
FIELD LOG
E-7
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“lal = DESCRIPTION COMMENTS
“iz] &
HEE '
&
C 393 {SANDY CLAY(?) - moderate yellow brown 10YR | increase induration
5/4
400 £t - mud.sample taken®
13:51;12/27/83. Sample_ des-
troyed in storage by containe
failure. No analysis forth-
cornming.
C 410 |SANDY SILT - pale yellow brown 10YR 6/2, sanf
fraction is c-f grained, quartzose, with
10% K-spar. Interbedded with traces of
CLAY, pale red 1-YR 6/2
40 ft. decrease induration
IC 420 [Gradational Change of sand fraction to m-f
arained.
k 430 PGradational Change of coarse sand and gravel
to 10-15%
435 drilling mud thinning
C 460 |SANDY SILT with traces of gravel
C 480 ) SANDY SILT pale yellow brown 10YR 6/2. sand
fraction is c-m grained
TD: 480 ft, BGS Cuttings
settled to 475 ft, BGS |
CLIENT Kirtland AFB - [ SAl by Cylver
LOCATION _Albuguquerque, NM ["/ SHEET_5___of 2
PROJECT No._1-220-06-351-00 BORING No. _DM-01
CESA-DL-B1
FIELD LOG
E-8
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Hinged locking protective weli cover
with locking cap

Water-lovel measuring point (notch
at top of PVC casing). Altitude

5,258.85 feet above sea level 4 X 4 X 4" concrete pad

7 7/8-inch-diameter drill hole

AL

)

WAL SIS AT

[P

| Well casing, 3.826-inch inside-diameter,
schedule-80 PVC, threaded flush joints
ASTM F480

Volclay grout /

L L

About 1 cubic foot of bentonite
pellet seal at 305 feet 10-foot-length, 4-inch, stainless steel
well casing, Type 304
Colorade silica sand, and 20-40
mesh at 315 feet

Thres centralizers were used at
385, 385. and 370 feet

About 1 cubic foot of bentonite
pollet seal at 420 te 415 feet

Water level at -375 feet

25-1oot-length, 4-inch stainiess steel
screen, Type 304, 0.010-inch slot.
Top at 370 feet. Base at 395 feet

=

™~ <

AN

10-foot-length, 4-inch stainless stesl
well casing, Type 304

Base of well at 405 feet. Stainless steel
bottom caps

Base of drill hole at 470 feet

L ~e
Ly, 4

A./‘
At e Yar

Pea gravel at 470 to 420 feel

var

NOT TO SCALE

Wall-completion diagram for monitoring well KAFB 0110, Drilled and completed by
U.S. Geological Survey, Coal Branch, Denver, Colo. Started on 08-31-81,
completed on 08-03-91. Waell drilled using mud rotary method with Wyoming
sodium bentonite drilling fluid. All depths are in fesi{ below land surfacs.

KpF-o110

pe X0
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Borehole Log
Project name: Kirtland Air Force Base - Phase I, Stage 2A .Sheet10of 7
Project number: 463536001 Site: 1

Borehole number: KAFB0110 Location: Landfill 1, Kirtland AFB Elevation:
Drilling Company: USGS
Date started: 11 May 91

Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"
Drilling equipment: Gardner-Denver 17W
Logged by: Abeyta & Dam

Drilling crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer
Date completed: 15 May 91 Total Depti: 100 ft.

Sample type:

Date Time

Depth
(Feet)

Drilling
Speed
(Min./ft) Lithology and Remarks

11 May 91 1045

11 May 91 1223

11 May 91 1537

1600

11 May 91 1650

1725

02

03

9-12

(2 ft. recovered) Upper 12 inches fine sand; sub-rounded
- sub-angular ~ 1% pebbles < 10 mm, 5YR 6/4 light
brown. Middle 3 inches silty sand, 5YR 4/4 moderate
brown slightly moist, w/ pebbles ~ 1% < 17 mm. Lower
12 inches, fine-medium sand 10YR 6/2 pale-yellowish
brown, very slightly moist w /caliche prominent.

Began drilling - moved to new hole ~ 4 ft west of above hole.

(3 ft. recovered) Upper 15 inches sand, vf-fg w/pebbles
< 2 cm, < 1%, 5YR 6/4 light brown sub-rounded - sub-
angular. Next 3 in. silty sand vig-fg SYR 5/6 light
brown, very slight moist. Next 4 inches, sand vfg-fg w/
pebbles < 2.0 cm ~ 1% light brown 5YR5/6 dry. Lower
15 in, silty sand vig-fg, biotite, 5YR5/6, well sorted,
slightly moist.

sampled (25 ft recovered) sand /silty, vfg-fg w/pebbles < 1%

@5 ft. gravel < 4 cm, 5YR5/6. Lower 8 in. 5YR6/4 light brown
same as above but visible caliche, caliche modules.
Roots & organics at about 5-5.f ft. interval.

(3.0 ft. recovered) sand, medium grained, well sorted,
quartz, w/coarse sand & pebbles, < 3% pebbles <10 mm,
very slightly moist. Light brownish gray quartz sand.

(33 inches recovered) Upper 8 inches - sand, medium
grained w/coarse sand and pebbles < 1% <4 mm, well
sorted, sub-rounded, quartz. Lower 23 inches, sand,
medium grained, well sorted w/ <1% pebbles. Light
brownish gray quartz sand. Slightly moist. Lower 2
inches sand medium - vcg, sub-rounded - well rounded.
Consolidated, caliche, thin organic lenses, coarse sand &
pebbles < 7%, pebbles < 5 mm.

Ml
AR 1710

KAFB-0107 to KAFB-0121
February 2009
8 of 159



Borehole Log

Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 2 of 7
Project number: 463536001 Site: 1 i ‘
Borehole number: KAFB0O110 Location: Landfill 1, Kirtland AFB Elevation:

Drilling Company: USGS Drilling crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer

Date started: 11 May 91 Date completed: 15 May 91 Total Depth: 100 ft.

Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"

Drilling equipment: Gardner-Denver 17W

Logged by: Abeyta & Dam Sample type:
Drilling
Depth  Speed
Date Time (Feet) (Min./ft) Lithology and Remarks
1755 12-15.25 sampled {3'3" recovered) Sand, medium grained, well sorted quartz
e sand w/pebbles & gravel throughout ~ 2%, sub-rounded

to well rourded, < 4 ¢m, included volcanic (tuff) gravel,
at ~ 13’ well consolidated lense of sand w/ vcg w/10YR
6/6. Dark yellowish orange distinct color (lense is about
1/2 inch thick ~ 2 inches above lense is a distinct lense
~ 1/4 in. thick of black, possible organic, material
w/possibly precipitate material. Same type material
found at 14 ft (lense ~ 3 in. thick) w/ large white nodule
~ 2.5 inch long - possible precipitate very light weight -
barrel cut through nodule. This section was sampled.
Slightly moist.

1530  15.25-18 (35 inches recovered) Upper 6 inches, sandy clay vig-fg
w/ silt w/caliche nodules < 2 in. R5/4 pale reddish
brown. Lower 29 in. silty sand, vi-fg, well sorted,
5YR8/4 moderate orange pink, compacted, very slightly

moist.
11 May 91 (800 Began drilling
0827  18-20 (27 inches recovered) Upper 10 inches sand w/day, vf-f

grained, 10YR5/4 moderate yellowish brown, caliche;
Lower 17 inches - sandy clay, sand is fg-vig, clay is very
compact & lower end is very hard, caliche 10YR 5/4
moderate yellowish brown, slightly moist except at

bottom in shoe-very dry & hard.
0933 Added 4 gallons water to side of hole at surface.
0957 Added ~ 1 gallon water to side of hole at land surface.
12 May 91 1008  20-23 (38 inches recovered) Upper 2 inches same as above w/

roots, organics. Lower 3 ft sand w/clay, vfg-fg, more
sand in lower 1 ft. 10YR 5/4, moderate yellowish brown,
slightly moist except for top 2 inches.

A2
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Borehole Log

Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 3 of 7
Project number: 463536001 Site: 1

Borehole number: KAFB0110 Location: Landfill 1, Kirtland AFB Elevation:

Drilling Company: USGS Drilling crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer
Date started: 11 May 91 Date completed: 15 May 91 Total Depth: 100 ft.
Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"

Drilling equipment: Gardner-Denver 17W

Driiling
Depth  Speed
Date Time  (Feet) (Min./ft) Lithology and Remarks
1048  23-265 sample (38 inches recovered) Upper 10 inches sand w/clay, vig
at 25 ft g, pebbles < 1% sub-angular 10YR5/4 moderate

yellowish brown. Middle 10 inches sand f-cg w/ < 1%
pebbles, well sorted quartz sand, brownish sray. Lower
18 inches sandy clay, vfg-fg, 5YR 4/4 moderate brown,

slightly moist.
Note Added ~ 2 gallons water at side of hole at surface.
1138 26.5-30 (44 inches recovered) Upper 15 inches sand, vig-fg, well

sorted, some clay, 10YR 7/4 grayish orange. Distinct
color change w/ break showing ~ 45 degree angle (slope)
w/~ 1/2 inch vf-mg sand well sorted. Middle 21 inches
sand vf - med grained quartz sand well sorted 5Y 6/4
dusky yellow. Lower 8 inches fine -cg sand, well sorted,
sub-angular to sub-rounded, quartz sand, also dusky
yellow - mostly medium sandy, slightly moist.

1220 30-34 (4 ft recovered) Sand, medium grained, some fine and
coarse throughout. Pebbles < 8 mm < 1% 10YR 4/2 dark
yellowish brown, moist, sub-rounded.

12 May 91 1300 34-38 (45 inches recovered) Upper 40 inches sand medium
grained, well sorted lenses of very coarse sand at 12-15
inches from top of core & 32-35 in from top of core, sub-
rounded to rounded. Lower 5 inches sandy clay, vig-fg,
5YR 4/4 moderate brown. Very cdlean break at contact
between upper & lower. Moist.

1350 38-41 (30 inches recovered) Silty sand w/clay, very compact
& tightly consolidated vig-fg, root casts 10YR 5/4
moderate yellowish brown, very slightly moist. Caliche.

A3
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Borehole Log

Project name: Kirtland Air Force Base - Phase 11, Stage 2A . Sheet 4 of 7
Project number: 463536001 Site: 1

Borehole number: KAFB0110 Location: Landfill 1, Kirtland AFB Elevation:

Drilling Company: USGS Drilling crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer
Date started: 11 May 91 Date completed: 15 May 91 Total Depth: 100 ft.
Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"

Drilling equipment: Gardner-Denver 17W

Drilling
Depth  Speed
Date Time (Feet) (Min./ft) Lithology and Remarks
1423 4145 (50 inches recovered) Upper 14 inches silty sand w/ clay,

& caliche, vfg-fg 10 YR5/4 moderate yellowish brown.
Next 2 inches sand lense vfg-fg, well sorted 10YR 5/4.
Middle 11 inches silty sand w/ day, vig-fg, 5YR4/4
moderate brown. Lower 23 inches sand medium
grained, well sorted, grayish brown quartz sand.
Slightly moist.

1510 45485 (42 inches recovered) Sand, med. grained quartz sand,
sub-angular - sub-rounded w/ vi-fg saved in upper 1
foot and < 1% pebbles & gravel. Gravel more prominent
in lower 12 inches < 4 cm. Moist.

12May 91 1545 48553 sampled @ (18 inches recovered) Sand, medium grained, well sorted
~ 50 w/gravel especially in lower 1 ft. < 1% < 4 ecm, Moist.
Quartz, grayish brown. Drillers say sand did not fall out

of shoe. It may have been pushed aside.

1633  53-56 (3 ft recovered) Sand, medium grained, well sorted, sub-
rounded - sub-angular, w < 1% pebbles. Gravel/pebble
& coarse sand zone from 5455, < 2%, gravel c 4 aon &
sub-rounded - sub-angular moist. Grayish brown quartz

sand. Moist.
1726 56-58.5 (32 inches recovered) same as 53-56.
1818 585-63 (22 inches recovered) Sand, medium-coarse grained, well

sorted, sub-rounded - sub-angular, w < 1% pebbles < 5
mm, quartz, grayish brown. Moist.

13 May 91 0818 Began drilling.
0835 1 gallon water added to side of hole at land surface.
0350 , 5 gallons water added to side of hole at land surface.
M

KAFB-0107to KAFB-0121
February 2009
11 0f 159



Borehole Log

Project name: Kirtland Air Force Base - Phase 11, Stage 2A - Sheet 5 of 7
Project number: 463536001 Site: 1

Borehole number: KAFB0110 Location: Landfill 1, Kirtland AFB Elevation:

Drilling Company: USGS Drilling ¢crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer
Date started: 11 May 91 Date completed: 15 May 91 Total Depth: 100 ft.
Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"

Drilling equipment: Gardner-Denver 17W

Logged by: Abeyta & Dam Sample type:
Drilling
Depth  Speed
Date Time (Feet) (Min./ft) Lithology and Remarks
0909 63635 (16 inches recovered) About 10 inches slough. Upper 13

inches same as 63-63.5. Lower 3 inches sandy clay, f-vcg
w <1% pebbles & gravel < 5 cm, 5YR4/4 moderate
brown, slightly moist.

1005  63.5-67 (3.5 ft recovered) Sand, med-coarse grained, quartz sand,
gravel in upper 2 ft. £ 1% < 3 em, sub-angular -sub-
rounded, moist, grayish brown coler.

1100  67-71 (49 in. recovered) Same as above w/ gravel <3cm < 1%
throughout core, moist.

1218 71-74.5 (41 in. recovered) Pinkish gray 5YR 8/1 to light brownish
gray 5YR 6/1 to light brownish gray 5YR 6/1 sand, med-
coarse grained quartz sand in upper 26 inches; grades to
same sand with 10% gravel < 2 cm sub-rounded, moist.

1420  745.775 (3 ft. recovered) Sand, med-vcg, w/pebbles & gravel ~
5% > 6 cm. Gravel & pebbles more prominent in
middle 1 ft. sub-rounded, moist, grayish brown.

1530 775-82 sampledat (53 in. recovered) Sand, med-vcg, w/pebbles & gravel <
805 ft. 3%, £ 6 cm, poorly sorted. Clay nodule 13 inches from
top, 10YR 6/6 dark yellow orange w/sand vig-fg.

13 May 91 1530 775-82 sampled at Clay lense 37 inches from top, 10YR 5/4 moderate
80.5 yellowish brown, very compact w/vfg-fg sand. Sand
gets finer at bottom 1 ft. and more angular. Pebbles &
gravel subangular to rounded. Pebble in second clay
lense collected has green precipitate-yellow orange &
white crystalline material also collected for analysis.

KAFB-0107 to KAFB-0121
February 2009
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Borehole Log

Project name: Kirtland Air Force Base - Phase II, Stage 2A . Sheet 6 of 7
Project number: 463536001 Site: 1

Borehole number: KAFB(110 Location: Landfill 1, Kirland AFB Elevation:

Drilling Company: USGS Drilling crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer
Date started: 11 May 91 Date completed: 15 May 91 Total Depth: 100 ft.
Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"

Drilling equipment: Gardner-Denver 17W

Logged by: Abeyta & Dam Sample type:
Drilling
Depth  Speed
Date Time  (Feet) (Min./ft) Lithology and Remarks
1700 8286 (51 inches recovered) Medium grained sand, well sorted

grades to med-coarses and at Jower 1 ft. Clay nodules 2.5
ft. Veins of 10YR 6/6 dark yellowish orange through 83 -
845 ft - silty sand. Silty clay nodule/lense 5 YR 4/4
Moderate brown at 84 ft, core barrel cut through
nodule/lense - not continuous through diameter of
barrel. Pebbles throughout core < 1% < 2 cm; sand &
pebbles sub-angular to sub-rounded, Moist.

14 May 91 (955 85875 Lost core barrel in hole.

15May 91 1430 86875 Retrieved core barrel. (25 inches recovered) Core barrel
free fell from about 30 ft above bottom of hole and
jammed into ground which probably accounts for the
extra sample. Sand, m-vcg w/<1% pebbles < 2.5 cm sub-
angular o sub-rounded, 2 em clay nodules in upper core,
soft, poorly sorted, moist, grayish brown, quartz sand.

1545 875915 Began drilling.

1610  875-905 (41 inches recovered) Extra sample may still be slough
from reaming. Sand, m-vcg w/<3% pebbles & gravel <
4 cm, sub-angular to sub-rounded, poorly sorted, moist,
grayish brown quartz sand.

1657  905-935 (39 in. recovered) Sand med-vcg w/<1% pebbles <1 cm
sub-rounded to sub-angular. Vcg sand increases 20-23
inches from top of core. Grades to medium -cg and then
to medium sand at lower 6 inches, fairly well sorted,
moist, grayish brown quartz sand.

1715 935 Note 1 liter deionized water added inside auger.

KAFB-0107 to KAFB-0121
February 2009
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Borehole Log

Project name: Kirtland Air Force Base - Phase II, Stage 2A . Sheet 7 of 7
Project number: 463536001 Site: 1

Borehole number: KAFB0110 Location: Landfill 1, Kirtand AFB Elevation:

Drilling Company: USGS Drilling crew: Art Clark, Dan Sweney, Jeff Eman, John Palmer
Date started: 11 May 91 Date completed: 15 May 91 Total Depth: 100 ft.
Drilling method: Hollow stem augering Drilling Fluid: N/A
Borehole diameter: 7-7/8"

Drilling equipment: Gardner-Denver 17W

Logged by: Abeyta & Dam Sample type:
Drilling
Depth  Speed
Date Time  (Feet) (Min./ft) Lithology and Remarks
1747 93597 (45 inches recovered) Upper 13 inches, sand, med-vcg,

dominant veg, w/<1% pebbles < 2 mm, sub-rounded -
angular, poorly sorted. Next 16 inches med-grained,
well sorted, sub-angular - silty clay nodule 3 inches from
top of med sand w/ numerous root casts (hollow} very
hard, brittle, 10YR 5/4 moderate yellowish brown.
Lower 16 inches - sand, m-vcg, poorly sorted, w/ <1%
pebbles < 3 mm, sub-anguiar. Moist, sands are quartz
grayish brown.

1630  97-100 Sample @ (38 inches recovered) Sand m-vcg, well sorted, < 1%
99 ft. pebbles < 2.5 mm, sub-rounded to sub-angular, grayish
brown quartz sand, moist.

a-7

KAFB-0107 to KAFB-0121
February 2009
14 of 159



IALL M8

HI-E ) A
Dorth fooe e © IR Duits : 1
M 1/ MRUTION SomL
@ 8 o e O -
o
alim iy oL
e § 1) 98 i 45
[ 1
— _==|

T AT T

KBFR-0IIb

AL 1310

KAFB-0107 to KAFB-0121
February 2009
15 of 159



Water-lovel measuring point (notch
at top of PVC casing). Altitude
5,313.04 feot above sea level

7 7/8-inch-diameter drill hole

Volclay grout

About 1 cubic foot of bentonite
peliet seal at 353.5 leet

Colorado silica sand, and 20-40
mesh at 376 fest

Ceontralizers were used at 435
and 455 feet

Bentonite pellet seal at 458 fest

Pea gravel at 470.5 fest

NOT TO SCALE

Waell-completion diagram for manitoring well KAFB 0111. Drilled and completed

U.5. Geological Survey, Coal
completed on 08-15-91. Wall
sodium bentenite drilling fluid.

CAFR-0L]

LKL
L]

X

11

Hinged locking protective well cover
with locking cap

4 X 4' X 4° concrete pad

J.826-inch inside-diamaeter,

Well casing,
3 PVC, threaded flush joints

scheduls-8
ASTM F480

10-foot-length, 4-inch, stainless steel
well casing, Typa 304 —

Water level at ~435 fes!

25-foot-length, 4-inch stainleas stee!
screen, T:o 304, 0.010-inch slot.
Top at 4! {estl. Base at 455 feetl

10-foot-length, 4-inch stainless steal
well casing, Type 304

Bass of well at 465 feet. Stainless
steo) bottom caps

Base of drill hole at 500 feet

IR RN

Branch, Denver, Colo, Started on 08-11-81,
drilled using mud rotary method with Wyoming
All depths ars in feet beiow land surface.

Az 1'}HD
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Borehole Log

KAFB0111
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 1 0f 7
Project number: 463536001 Site: Landfill I
Drilling Company: USGS Location: Northeast Corner  Surface Elevation:

Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Paimer
Drilling Method: Mud rotary

Borehole diameter: 7 7/8 Date completed drilling: 15Sep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denver17w Drilling Fluid: Betonite mud
Logged by: Roybal, Gebhardt Sample type:

Date Time  Depthift) th arks

11-Sep-91 1450 100-105 Silt with some small pieces of clay, mg-cg sand, (variegated
coloration) and some small gravel (pebbles up to 1 cm. in
diameter).

11-Sep-91 105-110 Predominately vcg sand, (traces of silt, no day), and
angular-rounded pebbles. Several pieces about 1 cm.
diameter.

11-Sep-91 110-115 Cg-vcg sand with pebbles, similar to above. Variegated
coloration and minerals. Only slight trace of silt.

11-Sep-91 115-120 Same as above, only no silt observed. Seems to be higher
percentage of quartz.

11-Sep-91 120125 Same as above, except overall composition appears slightly
coarser than previously (more veg sand}.

11-Sep-91 125-130 Predominately pebbles 2-10 mm diameter. Some veg sand.
Mineralogy stilt variegated as before. Overall composition
is notably coarser than before (no silt or clay).

11-Sep-91  130-135 Veg sand and pebbles, 2-15 min diameter. Overall
appearance similar to 120 ft-125 ft, {more c-vcg sand than
previous interval) traces of silt. Rounded-subangular and

fractured pieces predominate.
11-S5ep-91  135-140 Same as above.
11-Sep-91  140-145 Same as above.
11-Sep-91  145-150 Very similar to previous interval, with slightly more silt.
11-Sep-91  150-155 Same as above, only slightly more silt than before. (Still
predominately vcg sand and granules (occasional pebbles
~ upto 10 mm diameter).
11-Sep-91 1550 155-160 Cg-vcg sand and pebbles up to 10 mm diameter. Some silt
(almost to the consistency of clay).
Ae 11O

KAFB-0107 to KAFB-0121
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Borehole Log

KAFB0111
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 2 of 7
Project number: 463536001 Site: Landfili I
Drilling Company: USGS Location: Northeast Corner Surface Elevation:

Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary

Borehole diameter: 77/8 Date completed drilling: 15 Sep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denverl7w Drilling Fluid: Betonite mud
Logged by: Roybal, Gebhardt Sample type:
Date Time  Depth(ft) Lithology and Remarks
11-Sep-91 160-165 Lots of silt (almost clay-like feel). Variegated m-vcg sand.
Traces of small pebbles.
11-Sep-91 165-170 Same as above (possibly less sand).
11-Sep-91 170-175 Mg-vcg sand. Some small pebbles. Still has a lot of silt,
with some clay.
11-Sep-91 175-180 Veg sand and an abundance of small pebbles (angular-

subrounded) up to 10 mm diameter, less silt than
previous interval. Traces of clay (particles have large
amounts of andesite and pinkish feldspar)

11-Sep-91 180-185 Predominately silty clay (balls up readily), and small
pebbles (2-5 mm diameter). Some sand.

11-Sep-91 185-190 Mg-vcg sand, a few small pebbles, some silt, a few small
pieces of clay.

11-Sep-91 - 190-195 Sand, fg-cg. Some vcg sand, some small pebbles, a lot of
silt with a few clay pieces {(bottom of interval had more
vcg sand, less silt and clay).

11-Sep-91 200-205 Cg-veg sand, large amount of small pebbles

(wellrounded-subangular, largely andesite), many
pebbles 10-12 mm diameter. Traces of silt, no clay.

11-Sep-91 205-210 Cg-veg sand, some small pebbles (fewer than previous
interval), slightly higher quartz content. Some silt.

11-Sep-91 : 210-215 Same as above.
11-Sep-91 1700 215-220 Veg sand, small pebbles (similar to previous interval).

However, this interval has large numbers of clay and silt
pieces.

KAFB-0107 to KAFB-0121
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Borehole Log

KAFB011
Project name: Kirtland Air Force Base - Phase I1, Stage 2A Sheet 3 of 7
Project mumber: 463536001 Site: Landfill 1
Drilling Company: USGS Location: Northeast Comner  Surface Elevation:
Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary
Borehole diameter: 77/8 Date completed drilling: 15 Sep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denver17w Drilling Fluid: Betonite mud
Logged by: Roybal, Gebhardt Sample type:
Date Time  Depth(it) ithol Remarks
11-Sep-91 1715 220-225 Predominately vcg sand, a few small pebbles (generally less
than 4 mm diameter). Subrounded-angular. Small amount
of silt and dlay.
11-Sep-91 225-230 Fg-cg sand, traces of small pebbles. Large amount of silt
and clay.
11-Sep-9N 230-235 Same as above.
11-Sep-91 235-240 Mg-vcg sand, trace of very small pebbles, some silt, no clay.
11-5ep-91 240-245 Mg-vcg sand, several small pebbles, a few larger pebbles,
up to 10 mm diameter (mostly subrounded and fractured),
large amounts of silt, several pieces of clay.
11-Sep-91 245-250 Similar to previous interval, only with slightly less silt.
11-Sep-91 250-255 Cg-veg sand, Jarge amounts of small pebbles (up to 4 mm
diameter), several larger pebbles (6-8 mm diameter). Traces
of silt, no clay.
11-Sep-91 255-260 Cg-vcg sand, many pebbles up to 10 mm (well rounded-
angular and fractured) (generally much coarser consistency
than previous few intervals). Slight trace of silt, no clay.
11-Sep-91 260-265 Similar to previous interval with slightly fewer of the larger
pebbles. Several pieces of clay.
"11-5ep-91 265-270 Similar to previous interval, only no clay.
11-Sep-91 270-275 Predominately “granules” (2-4 mm diameter), many larger
pebbles (up to 10.mm diameter), lots of vcg sand, several
small pieces of clay, trace of silt.
11-Sep-91 1848 275-280 Pebbles up to 12 mm diameter (8-10 mm very common), vcg
sand, small traces of clay, no silt.
11-Sep-91 280-285 Similar to previous interval, only small traces of silt, no clay.

KAFB-0107 to KAFB-0121
February 2009
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Borehole Log

KAFBO111
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 4 of 7
Project number: 463536001 Site: Landfill I
Drilling Company: USGS Location: Northeast Corner  Surface Elevation:

Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary

Borehole diameter: 77/8 Date completed drilling: 15Sep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denverl7w Drilling Fluid: Betonite mud -
Logged by: Roybal, Gebhardt Sample type:
Date Dme  Depth(ft) Lithology and Remarks -
11-Sep-91 285-290 Vcg sand and “granules” (2.4 mm diameter). Traces of
pebbles up to 8 mm diameter. Many small “pieces” of silt,
trace of clay.
11-Sep-91 290-295 Same as above.
11-Sep-91 295-300 Similar {0 previous interval, only many more pieces of a
“silty clay”.
12-Sep-91 300-305 Veg sand and granules (2-4 mm diameter), trace of silt, a

few larger pebbles (up to 10 mm diameter).

12-Sep-N 305-310 Primarily granules, small pebbles (4-7 mm diameter), still
significant amounts of vcg sand. Trace of silt.

12-Sep-91 1145 310-315 Same as above.
12-Sep-91 315-320 Same as above.

12-Sep-91 320-325 Granules and small pebbles predominate. Pebbles typically
range from 4-6 mm diameter, but several are up to 8 mm
diameter, subrounded-angular. Variegated mineral and —
color composition (as have been all samples thus far, on this
hole). Some silt aiso present.

12-Sep-91 325-330 Granules as above. Very similar to previous interval, only
lower percentage of pebbles (overall finer composition).
Some silt, some vcg sand.

12-Sep-91 330-335 Cg-vcg sand, some granules and small pebbles (4-8 mm
diameter), subrounded-angular, some silt.

12-Sep-91 335-340 Cg-vcg sand. Lower percentage of granules and pebbles
than previous interval. Trace of silt. -

12-Sep-91 340-345 Predominately granules (2-4 mm diameter), vcg sand, a few
small pebbles (4-8 mm diameter). Traces of a silty clay.

KAFB-0107 to KAFB-0121
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Borehole Log

KAF30111
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 5 of 7
Project number: 463536001 Site: Landfill 1
Drilling Company: USGS Locadon: Northeast Corner  Surface Elevation:
Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary
Borehole diameter: 77/8 Date completed drilling: 155ep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denver17w Drilling Fluid: Betonite mud
Logged by: Roybal, Gebhardt Sample type:
Date Time  Depth(ft) Lithology and Remarks
12-Sep-91 345-350 Vcg sand and granules, silt, traces of small pebbles.
12-Sep-91 350-355 Same as above.
12-Sep-91 355-360 Very similar to previous interval, only now has slightly -
more silt, and small amount of a silty clay.

12-Sep-91 360-365 Very similar to previous interval (predominately vcg sand
and granules, a few small subrounded-angular and
fractured pebbles, some silt, and a small amount of silty
clay}.

12-Sep-91 365-370 Similar to above, more mg-vcg sand than previously. Only
very slight trace of clay {less silt than before).

12-Sep-91 370-375 Cg-vcg sand, granules (slightly lower percentage than
previous interval), pebbles {typically 4-6 mm diameter), silt,
very slight trace of clay.

12-Sep-91 375-380 Vcg sand and granules (2-4 mm diameter), large amount of
clay, trace of silt, small pebbles (4-6 mm diameter).

12-Sep-91 1400 380-385 Same as above,

12-Sep-91 385-390 Very similar to previous interval with slightly more silt and
slightly less clay.

12-Sep-91 390-395 Granule-sized particles (2-4 mm diameter) predominate.

’ Also has a large amount of vcg sand and small pebbles {up
to 10 mm diameter). Several pieces of reddish brown clay,
small amount of silt.

12-Sep-91 395-400 Fg-vcg sand (good mix), granules, and pebbles. Small
pebbles (4-8 mm diameter) seem to comprise bulk of
sample. Small amount of silt, trace of clay.

12-Sep91 400-405 Vcg sand, granules, and small pebbles. Sample now has a

very large amount of silt.
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Borehole Log

KAFB0111
Project name: Kirtland Air Force Base - Phase 11, Stage 2A Sheet60f 7
Project number: 463536001 Site: Landfill]
Drilling Company: USGS Location: Northeast Corner  Surface Elevation:
Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary
Borehole diameter: 77/8 Date completed drilling: 15Sep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denver17w Drilling Fluid: Betonite mud
Logged by: Roybal, Gebhardt Sample type:
12-Sep-91 405410 Majority of sample is a brownish silt. Small amount of vcg
sand and granules. A few small pebbles, a few small pieces
of a silty clay.
12-Sep-91 410415 Predominately veg sand and granules, some silt as in
previous interval. A few small pebbles. o
12-Sep-9N 415420 Large amount of silt and silty clay. Still quite a bit of veg
sand and granules. A few small pebbles.
12-Sep-91 420-425 Predominately silt and silty clay, some sand (a mixture of
sizes) and some granules.
12-Sep-91 425430 Veg sand and granules. Still quite a bit of silt and silty, as in
previous interval. A few small pebbles.
12-Sep-91 430-435 Same as above.
12-Sep-91 435440 Same as above.
12-S5ep-N 440445 Vcg sand and granules, as in previous interval. However,
now has a Jarge amount of greenish brown clay. Some silt. -
12-Sep-91 445-450 Predominately cg-vcg sand and silt. Trace amounts of
granules and clay. Pebble-sized particles virtually non
existent.
12-Sep-91 450-455 Cg-veg sand. Large amounts of granules. Some silt, and _
: trace amounts of clay and pebbles.
12-Sep-91 455-460 Same as above,
12-Sep-91 460-465 Same as above.
12-Sep-91 465-470 Same as above.
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~ Borehole Log

KAFB0111
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet7of 7
Project number: 463536001 Site: Landfill I
Drilling Company: USGS Location: Northeast Comer Surface Elevation:
Date Started drilling: 09 Sep 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary
Borehole diameter: 77/8 Date completed drilling: 15Sep 91 Total Depth: 500 ft
Drilling equipment: Gardner-Denver17w Drilling Fluid: Betonite mud
Logged by: Roybal, Gebhardt Sample type:
Date  Time Depth(f) tholo
12-5ep-9 470475 Very similar to previous intervals, slightly less cg sand,
slightly more granules. Some silt, no clay.
12-5ep-9 475-480 Vcg sand and granules, as in previous interval. Trace of silt,
a few small “pieces” of clay. Traces of very small pebbles.
12-Sep-9N 480-485 Veg sand and granules. No clay, some silt, some small
pebbles (4-5 mm diameter).
12-Sep-91 485490 Predominately granules (2-4 mm diameter). Some vcg
sand, a few very small pebbles (4-6 mm diameter). Trace of
silt.
12-5ep-91 490495 Cg-veg sand. Some granules. Large amount of silt, with
several pieces of silty clay. Trace of pebbles.
12-Sep-91 495-500 Predominately silt, several pieces of silty clay. Lesser
amounts of sand (mg-vcg). Small amounts of granules and
small pebbles.

KAFB-0107 to KAFB-0121
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Hinged locking protective well cover
with locking cap

Water-ievel measuring point (notch
at top of PVC casing). Altitude
5,304.04 feeot above sea level 4 X 4 X 4° concrete pad

LN N

7 7/8-inch-diameter drill hole

g
~ /
Well casing, 3.826-inch inside-diameter,
schedule-830 PVC, threaded flush joints
Volelay grout ASTM F480
\

About 1 cubic Ioot of bentonite — |
peliet seal at 358 feet N

Colorado silica sand, and 20-40
mesh at 381 foot B

10-foot-length, 4-inch, stainless steel
well casing, 'fypo 304

Water level at ~435 feet
25-foot-length, 4-inch stainless stesl

/ screen, Type 304, 0.010-inch slot.
e mm—

Top at 4 feet. Base at 441 fest

10-foot-length, 4-inch stainless steal
well casing, JI‘yp« 304

Centralizers were used at 415
and 442 feet

Bentonite peliet seal at 458 feet

Base of well at 451 feet. Stainless steel
bottom caps

Base of drill hole at 500.5 feet

Pea grave!l at 461 feet

NOT TO SCALE

Well-completion diagram for monitoring well KAFB 0112, Drilled and completed by
U.S. Geological Survey, Coal Branch, Denver, Colo. Started on 07-01-91,
completad on 07-07-91. Waell drilled using mud rotary method with Wyoming
sodium benionite drilling fluid. All depths are in feet below land surface.

LAFB-0l12
AR 1310
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Borehole Log for 100" auger hole

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 1 of 8
Project number: 463536001 Site: KAFBO112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:
Date Started drilling: 26 May 91 Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denvert7w Sample type:
Logged by: Abeyta
Drilling
Speed
Date Time Depth(ft) Min/ft) holopy and R
25-May-911808  0-3 {Description from cuttings) Silty sand,

vfg - fg with <3 % vcg pebbles £1.5 cm
10 YR 5/4. Moderate yellowish brown,
moist, root zone.

1832 37 (17 inches recovered) Silty sand, with
’ gravel ~ 3% < 2.5 cm, angular -
subrounded 10 YR 5/4. Moderate
yellowish brown, poorly sorted upper
8 inches dry, lower 9 inches moist and
5 YR 5/6 light brown.

1908  7-8 (14 inches recovered) Silty sand, caliche,
< 1% coarse sand and pebbles <3 mm
compacted, hollow root casts, 5 YR 5/6.
Light brown, slightly moist.

26-May-910830 0-3 (Description from cuttings) Silty sand,
vig - fg, with < 3% ves and pebbles
£1.5cm, 10 YR 5/4. Moderate yellowish
brown root zone, moist.

0900 36 Sample (36 inches recovered) Silty sand, vfg - fg,
caliche in upper 6 inches, with course sand
and pebbles <2% 1.5 cm, increasing
towards, lower 1 ft with <4% coarse sand
and pebbles 5 YR 4/4. Moderate brown,
moist lower 25°, dry upper 6 inches.

AL 1310
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Borehole Log for 100’ auger hole

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 2 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation: --
Date Started drilling: 26 May 91  Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth: ‘
Borehole diameter: 77/8 _ Drilling Fluid: -
Drilling equipment: Gardner-Denveri7w Sample type:
Logged by: Abeyta
Drilling
Speed
Date Time Depth(ft) (Min/ft) Lithology and Remarks
26May91 0932 68 (23 inches recovered) Upper 8 inches -

silty sand with pebbles and gravel - 8%

<3 cm, 10 YR 5/4. Moderate yellowish -

brown subrounded - subangular. Next

6 inches - silty sand, well sorted, vfg - fg,

5 YR 5/6 light brown. Next 2 inches - sand -
- coarse grained with silt, < 1% pebbles
mm, subangular. Lower 7 inches -

same as 6 inch interval above 2 inch

interval. All sample moist.

1003 812 (38 inches recovered) Silty sand, vfg - fg —
caliche 5 YR 5/6 light brown, <1% pebbles
<1 cm in lower 14 inches, slightly moist,

subangular. -
1110  Note - 2.5 gallons deionized water added to side

of auger.
1115 12-14 (18 inches recovered) Same as 8-12 with

increase in pebbles towards lower end —
— 3% pebbles < 1.5 cm, angular to
subrounded, slightly moist.

1135 14-18 (24 inches recovered) Same as 12-14 lower
core. Lower 7 inches - no coarse sand or
pebbles, well sorted vfg - fg sand with silt.
All sample slightly moist.
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Borehole Log for 100" auger hole

KAFB0112

Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 3 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:
Date Started drilling: 26 May 91 Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Abeyta

Drilling

Speed

Date Iime Depth(fd Min/ft) Lithology and Remarks
1203 1821 (25 inches recovered) Upper 12 inches

same as lower 7 inches on 14 - 18. Middle
7 inches same with coarse sand and
pebbles <2% <2 cm angular - subangular.
Lower 6 inches - sandy clay, vfg - fg, 5 YR
4/4. All sample slightly

moist.

1210  Note 3 gallons deionized water pours down
side of hole.

1223 21-24 (36 inches recovered) Sandy silt, vfg - fg,
well sorted 10 YR 5/4 moderate yellowish
brown moist.

1250  24-27 sampled (25 inches recovered) Same as 21-24,
~ @25 slightly moist.

1312 27-395 (33 inches recovered) Note: picture will
read to 30'. Same as 24 - 27, Clay lenses ~
1 cm thick present in lower 10 inches -
5 YR 4/4. Moderate brown, slightly
moist,

1335 29.5-325 (38 inches recovered) Same as 24 - 27 with
clay (sandy clay lenses at 16.'5’ - 17", 19" -
20", 23.5-24.5 and 32 - 35, sand in clay, vfg
fg, 5 YR 4/4 moderate brown slightly
moist.
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Borehole Log for 100" auger hole

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 4 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:

Date Started drilling: 26 May 91  Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:

Drilling equipment: Gardner-Denveri7w Sample type:

Logged by: Abeyta

Drilling
Speed
Date  Time Depthtft) (Min/f0) Lithology and Remarks

325-35.8 (39 inches recovered) Upper 17 inches
silty sand vfg - fg, <.1% pebbles <3 mm,
10 YR 5/4. Moderate yellowish brown,
subrounded - subangular. Next 2 inches -
clay 5 YR 5/6 light brown. Next 6 inches
sand med - vc grained with vf - fg and -
some silt, poorly sorted subangular 10 YR
5/4. Moderate yellowish brown, Next
6 inches - sandy silt. vfg - fg well sorted,
10 YR 5/4. Moderate yellowish brown.
Lower 8 inches - clay with root casts -
hollow 5 YR 4/4. Moderate brown, all
sample slightly moist..

26-May-911450  35.8-38.8 (39 inches recovered) Upper 12 inches
clay, 5YR 4/4. Moderate brown. Middle
15 inches silty sand, vfg - fg with clay, 5 YR
576 light brown. Lower 12 inches - sandy
silt vfg - fg with 1/4 inch volcanic ash
deposits in lower 6 to 8 inches, 10 YR 5/4.
Moderate yellowish brown. All sample
slightly moist. (Note - picture is numbered
38.8 - 41.8 - should be 35.8 - 38.8.)

1525 38.8-41.8 (28.5 inches recovered) Same as lower - o
35.8 - 38.8.

1552  41.8-448 (43.0 inches recovered) Upper 19.5 same
as 38.8 - 41.8. More ash in lower 13 inches.
5YR 8/4. Moderate orange pink. Lower
23.5 inches - silty sand, vfg - fg with <2%
medium sand, 10 YR 5/4. Moderate
yellowish brown, subangular, moist.
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Borehole Log for 100" auger hole

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 5of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:
Date Started drilling: 26 May 91 Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Abeyta
Drilling
Speed
Date Time Depth(ft) Min/ft) Lithology and Remarks
1612 Note 2.5 gallons deionized water added to side
of auger.
1617  44.8-4838 (48 inches recovered) Upper 28 inches

same as lower 23.5 inches on 41.8 - 44.8.
Lower 20 inches, sand, med - coarse
grained with some fine grained and
pebbles. Pebbles <1% <3 mum, grayish
brown quartz sand, angular to
subrounded. All sample moist.

26-May-911707  48.8-518 Sampled {39 inches recovered) Upper 13 inches -
at 50/ same as lower 20 inches of 44.8 - 48.8; clay

nodule 21/2 in diameter found @ 7.5
inches from top on to of nodule is 1.5 in.
diameter pumice nodule. Lower 26
inches, sand, fine to medium grained, well
sorted, upper 6 inches has yellowish
(moisture) color, 22 inches from top of core
has some silt and considerable more
moisture - about 2 in layer; quartz sand,
grayish brown, moist.

1720  Note Approximately 20 gallons of water from
water truck added to side of auger.

1733  51.8-548 (39 inches recovered) Sand fine - medium
grained, very well sorted, grayish brown
quartz sand moist.

1805 54.8 - 58.8 {48 inches recovered) Same as 51.8 - 54.8.
Moist.
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Borehole Log for 100’ auger hole

KAFBO0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 6 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:

Date Started drilling: 26 May 91  Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:

Borehole diameter: 77/8 Prilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Abeyta
Drilling
Speed
Date Time Depth(fd (Min/ft) Lithology and rks

1833  58.8-63 (50 inches recovered) Same as 51.8 - 54.8.
Moist.

27-May-91 0845 Began drilling.

0853  63-66 (36 inches recovered) Same as 51.8 - 54.8.
From 15 - 19 inches from top of core
includes <10% pebbles £2 cm, moist.

0920  66-69 (40 inches recovered) Same as 51.8 - 54.8.

0950  69-72 (40 inches recovered) Same as 51.8 - 54.8.
From 71 - 72 <1% gravel £2 cm, well
rounded - subrounded, igneous - sample
bag #2. Note - translucent rock.

1017 72-745 (34 inches recovered) Upper 8.5 inches
same as 51.8 - 54.8. Lower 22.5 inches
coarse to very coarse sand, well sorted,
grayish brown, moist.

1045 745-775 (45 inches recovered) Upper 13 inches

same as lower 22.5 inches on 72 - 74.5.
Middle 16 inches sandy clay f- mg sand,
poorly sorted, 1 inch basalt gravel on top
of sandy-clay, 3 in diameter volcanic
nodule - tuff (sample bag #3). Sandy clay
10YR 5/4. Moderate yellowish brown.
Next 12 inches - clay - very light and
smooth, 10 YR 4/2. Dark yellowish
brown; lower 4 inches - same as middle 16
inches, all sample slightly moist.
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Borehole Log for 100’ auger hole

KAFB0112

Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 7 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB = Surface Elevation:
Date Started drilling: 26 May 91  Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denver17w | Sample type:
Logged by: Abeyta

Drilling

Speed

Date Time Depth(ftt Min/ft) Lithology and Remarks

1120 77.5-805 (39 inches recovered) Upper 16 inches
sand clay, f - mg sand, poorly sorted, pink
ash deposits 6 - 9.5 inches from top.
Lower 23 inches - silty sand; vfg - fg well
sorted. All sample 10 YR 5/4. Moderate
yellowish brown, moist.

27-May-911203  80.5-84 (43 inches recovered) Sand, med. coarse
grained with <1% pebbles £3 cm, well
sorted, subround, grayish brown, quartz
sand, moist.

1235  84-87 (39 inches recovered) Upper 29 inches -
medium sand, well sorted, 2 inches long
tooth shaped sand, nodule at
approximately 14 inches from top of
cone. (Sample #4) grayish brown, quartz
sand, — 2 more layers at interbedded black
deposits at 26-27 inches from top at core.
Lower 10 Inches med. sand grade to coarse
to very coarse sand, subrounded, reddish
brown sand, poorly sorted. All sample
moist.

1300  87-89 (28 inches recovered) Upper 14 inches

sand, medium grained, well sorted,
grayish brown quartz sand. Lower

14 inches - sand, med - veg, poorly sorted,
with ~ 8 % gravel $3.5 cm. Well rounded
to subrounded, grayish brown quartz
sand. All sample moist.
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Borehole Log for 100" auger hole

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 8 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:
Date Started drilling: 26 May 91  Drilling Crew: Dan Sweney, John Palmer, Fred Gebhardt
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Abeyta
Drilling -
Speed
Date Time Depth(ftt Min/ft) Lithology and Remarks —
1334 89-92 (36 inches recovered) Same as lower 14
inches of 87 - 89.
27-May-91 1412 92-95 (36 inches recovered) Same as 89-92 with
clayeysilt lense 24 - 38 inches from top of
core, 10 YR 4/2. Dark yellowish brown.
Pebbles £4 cm, well rounded, basalt and
volcanic gravel /pebbles prominent. All
sample moist,
1442 9598 (36 inches recovered) Sand, med - coarse
grained with <2.2 pebbles and gravel 1.5
cm, grayish brown sand, moist.
1525  98-101 (38 inches recovered) Same as 95-98 with -

~ 5% pebbles and gravel £3.5 cm.
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Borehole Log

Project name: Kirtland Air Force Base - Phase 11, Stage 2A Sheet 1 of 8
Project number: 463536001
Drilling Company: USGS
Date Started drilling: 01 Jul 91
Drilling Method: Mud rotary
Borehole diameter: 77/8
Drilling equipment: Gardner-Denver17w Drilling Fluid: Air 0-4 ft., Mud 4- 4 ft.

Logged by: Abeyta

Date  Time  Depth(ft)

01-Jul-91 1450
1715
1825
1855
02-Jul-91 0835
0945

1000

1030

1205

0-4

4-100

4-25
2540
73
80’
80-95
95-115
115-120
120-135

KAFBO112
Site: KAFB0112
Location: Landfill 1 Surface Elevation:
Drilling Crew: Dan Sweney, John Palmer, Art Clark,
Keith Shoeman

Date completed drilling: 3Jul91 Total Depth: 500

Sample type:

Lithology and Remarks

Began drilling using air and 13-inch drill bit to 4 ft. Set 8”
ID surface casing with cement grout,

Began mud rotary drilling using 7 7/8’ drill bit. See
borehole log KAFB0112 for detailed description of
cuttings.

Sample bag.

Stopped drilling. Sample bag.

Sample bag.

Sand, mg-vcg, gravel, guartz, feldspar, basalt. Gravel <6
mm, subrounded-angular.

Same as 80-95. Sand is coarser and more gravely.
Same as 95-115".

Sand, med-veg, and gravel, limestone, basalt, feldspar

and quartz, rounded to subangular < 1.2 cm, gravel size
is consistent, abundant gravel.

KAFB-0107 to KAFB-0121
February 2009
34 of 159



Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 2 0f 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 01 jut 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary Date completed drilling: 3 Jul91 Total Depth: 500

Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft, Mud 4-4 ft.
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Abeyta
Date Iime  Depth(ft) Lithology and Remarks
135-145 Silty sand with clay, vfg, med-grained, some veg and
pebbles < 1 cm, subrounded-angular.

145-160 Gravely sand, m-vcg with pebbles and gravel < 1.4 am,
rounded-subangular. :

1345 160-170 Sandy gravel, med-vcg, gravel <2 cm, 2 cm gravel
abundant, rounded to subangular, quartz, granite,
limestone.

1355  170-1835 Same as 160-170 with gravel < 1.5 cm and more ve-med
grained sand.

1310  183.5-187 Driller verified. Silty clay, with minor sand, vig-fg,
coarse-vc sand probably from cuttings above.

1420 187-195 Silty sand with minor clay, vfg-mg, and gravel < 1.5cm,
subrounded-angular.

1445 200-210 Same as 187-200 with pebbles < 9 mm rounded-
subangular, limestone, quartz and feldspar.
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Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet3of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary Date completed drilling: 3Jul91 Total Depth: 500

Borehole diameter: 77/8
Drilling equipment: Gardner-Denver17w

Sample type:

Drilling Fluid: Air 04 ft., Mud 44 ft.

Lithology and Remarks
Sandy clay, vfg-fg, pebbles probably from cuttings above.

Gravely sand, m-vcg, with gravel, abundant, < 2 cm,
rounded-angular, limestone, quartz, granite, gravel and

Sandy gravel, m-vcg, gravel < 1.3 cm, mostly rounded,
some subangular-quartz, limestone, granite.

Gravely sand, m-vcg, gravel < 11 am, rounded to

subangular, less and smaller gravel than 240°-260"
interval; more vcg sand, especially towards bottom 10 ft.

Silty sand, silt with vfg-vcg sand w/gravel <1 am

Logged by: Dam
Date Time Depth(ft)
1500 210-220
1535 220-240
sand.
1540 Mixing mud.
03-Jul-91 0500 245
0920 250
240-260
260-280
1035 280-300
280-285
rounded-subangular.
285-300

Gravely sand, m-vcg, gravel < 1.8 cm and less abundant
than 240-28( interval, sand is subrounded to angular,
mostly angular, gravel is rounded to subrounded.
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Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase IJ, Stage 2A Sheet 4 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Landfill 1 Surface Elevation: --
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Pabmer
Drilling Method: Mud rotary Date completed drilling: 3Jul 91 Total Depth: 500
Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft., Mud 4-4 ft.
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Dam
Date Time Depth(f) Lit and Rema

03-jul-91 1115 300-320
300-315 Same as 285'-300" interval.
315-325 Silty sand, vfg-veg sand, with pebbles < 1 cm, and less
abundant than 285-315, minor clay. -

325'-330 Sandy silt, vfg-mg, <1% vcg and pebbles < 1 em, minor
clay, subangular. -

330-335 Sand, coarse grained with subangular rock fragments-
red, black, white and yellow w and uw samples. —

335-340 Same as above with subangular rock fragment 1.5 cm red
and clear, possible feldspar and quartz. -
340-345 Same as above.

345-350 Primarily rock fragments-yellow possible chert, black
fragments possibly volcanic > 2 cm.

350-355 Dan {driller) noted a 1-foot clay layer at 355, coarse
grained sand with pebbles < 1 cm.
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Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 50f 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 01 Jul 91 Driliing Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary Date completed drilling: 3Jul 91 Total Depth: 500

Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft., Mud 4-4 ft.
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Dam

Date Time  Depthift) ithology an

355-360 Same as above coarse gr. s.s. with pebbles.
360-365 Same as above with a clay ball in cuttings.

365-370 Same coarse sand with pebbles-black, red, yellow with
abundant clay - whitish tan.

1405 370-375 Same as above.

3753755  Clay-v. slow penetration from 1405 pm to 1430'.
377-379 sand.

1535 375-380 Sand, minor rock fragments and clay.
380-385 Same as above.
385-390 Same as above.

1600 390-395 Sand with pebbles; same limestone fragments.
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Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 6 of 8
Project number: 463536001 Site: XAFB0112
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary Date completed drilling: 3Jul 91 Total Depth: 500
Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft., Mud 4-4 ft.
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Dam

Date Time  Depth(fd) Lithology and Remarks

1615 395-400 Sand-coarse gr. with yellow rock fragments possibly
silicate (chert); very small fragments.

1630 400-405 Same as above with reddish black rock fragments, size of
coarse sand.

1640  405-410/ Same as above with some clay.

1647 410415 Penetration rate increased; driller says softer drilling;
some lithology.

1652 415420 Slight increase in pebble size >0.5 cm; well rounded
coarse grained quartz pebble with red, black yellow
subangular fragments.

420-425 Sand, medium-coarse grained brown-tan with rock
fragments - small >.1 am, uncemented, friable.

1718 425430 Sand, medium-coarsed grained, subrounded quartz
sand, moderately well sorted, with minor rock
fragments.

1728 430435 Silty sand with clay; abundant rock fragments,
subangular-subrounded > 1 cm, red, yellow, violet, gray,
black, green, etc.
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Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 7 of 8
Project number: 463536001 Site: KAFBO112
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary Date completed drilling: 3Jul91 Total Depth: 500
Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft., Mud 44 ft.
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Dam

Date  Time Depth() Lithology and Remar

3-Jul-91 1735 435440 Rock fragments as above > 0.1 cm. Same colors as above.

1753 440-445 Rock fragment angular > 1 cm. Same colors as above.
Medium grained sand.

1805 445-450 Fine quartz sand subangular - subrounded > 1 cm. Same
colors as above.

1815 450-455 Sand, silty-medium grained; poorly sorted, subangular, >
.J cm; as above increase in darker pebble sized rocks -
black and green with minor red, clear, etc.

1845  455-460 Sand, medium-coarsed grained, subrounded, with
coarse-pebble sized rock fragments as above; 1 pebble
was 2 cm smoothly rounded, spherical, elongated
appears to be stream deposit, dark gray.

1700 460-465 Sand, coarse-medium grained, clear quartz very minor
rock fragments.

1715 465-470 Same sand as above with increase in pebbles > .1 an.
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_ Borehole Log

KAFB0112
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 8 of 8
Project number: 463536001 Site: KAFB0112
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Mud rotary Date completed drilling: 3 Jul91 Total Depth: 500
Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft., Mud 4-4 fi.
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Dam
Date Time  Depth(ft) Lithology and L
1825 470-475 Same sand medium-coarsed grained, increase in sand
percentage and red pebbles.

1900 475-480 Sand, coarse, subrounded large % rock fragments/ -
pebbles.

1950 480-485 Same as above.

2020 485-490 Same as above.
490-495 Same as above. -

2030  495-500 Sand, coarse with black and red rock fragments/pebbles.
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Hinged locking protective well cover
with locking cap

Water-level maasuring point (notch
at top of PVC casing)., Altilude

§5,274.25 feet above sea level 4 X 4 X 4" concrete pad

7 7/8-inch-diameter drill hole

™~ Well cnlns. 3.826-inch inside-diameter,
" schedule-80° PVC, threaded flush joints
ASTM F480

Voiclay grout /

10-'§ool-lgnglh,r 4-Ing|a.‘ stainiess stoel
About 1 cubic foot of bentonite well casing. Type

pollet seal at 332 fest 25-foot-length, 4.inch stainless steel

/ screen, Type 304, 0.010-inch slot.
Top at 3 feet. Base at 415 feet

LS L L

Colorado silica sand, 20-4C mesh
at 332 feet :

Two centralizers were used at 390
and 415 feet

Lower bentonite peliet seal at
437 feet

FPea gravel at 450 to 437 fe

Water levst at -395 fest

AN

10-foot-length, 4-inch stainless steel
woll casing, Type 304

Base of wail at 425 fesl. Stainless stesl
bottom caps

-1
Base of drill hole at 450 fest

NOT TO SCALE

Well-completion diagram for monitoring well KAFB 0113. Drilled and comglet-d by
U.S. Geological Survey, Coal Branch, Denver, Colo. Started on 08-25-92,
compisted on 0B-29-92., Wall drilled using mud rotary method with Wyoming
sodium bentonite drilling fluid. Al depths are in feet below land surlace.

VRER-O1I3 -
AR 1310 -
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase 11, Stage 2A Sheet 1 0f 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfili 1 Surface Elevation:
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring /mud rotaryDate completed drilling:Total Depth: 100
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Tme Depth(ft) Min/ft) Lithology and Remarks
17-Oct-91 0900 03 (No core (Description from cuttings) Silty-sands
taken) vfg - fg. with some vegetation and pebbles
£1.0cm 10 YR 5/4. Moderate yellowish
brown, dry, rootzone.
0935 37 44" (44 inches recovered) Top 3-5 inches are

debris from surface. Remainder of core is
a silty clay moderate yellowish brown 10
YR 5/4. Core was basically intact but
crumbled with light pressure. Several
bleached zones which appear to be caliche
were in this interval. Small amount of
v.fine - med. grained was noted

distributed throughout sample.
1010 7-10 34" Same as above.
1039 10-11.8 26" Top 3" same as above. Remainder of

sample is silt and v. fine-fine grained sand.
Mostly grayish orange 10 YR 7/4. Sample
mostly intact but will crumble to powder

very easily.
1055  11.8-14 31" Same as above.
14-17 0 (No recovery.)
1146 17-18 16" Sand. Very poorly sorted (v.fine - v. coarse

grained). Sample wet because water had
been added prior to auguring. Wet coloris
pale brown 5 YR 5/2. Nosilt, no clay, no
caliche. Trace of granules and small
pebbles.

AL 1310
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 20f 9
Project number: 463536001 Site: KAFBO0113
Drilling Company: USGS Location: Landfili 1 Surface Elevation:
Date Started drilling: 17 Oct 91 Drilting Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100’
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time  Depth(ft) (Min/ft) Lithology and Remarks
1209  18-19 20" Poorly sorted sand as above. Small

amount of granules and small pebbles
interspersed throughout. No silt, no clay.

17-0ct-91 1232 19-21 0 (No recovery.)
1245 21-22 21" Sand, very poorly sorted trace of granules
and small pebbles. No silt, no clay
(basically same as above).
1315  22-23 8" Poorly-sorted sand (very similar to above).

No silt, no clay. Slight increase in amount
of granules and pebbles. Some small
pieces of this sand tightly bonded by a
white cement (calcite?).

1341 23-26 40" Top 3 inches are same as above. Next 3
inches are similar but also contain about
40% granules and small pebbles up to 25
mm diam. Also found were several small
pieces of calcite and several small chunks
of tightly cemented sand and gravel.

Trace of silt, no clay. The next 7 inches are
very similar but only have small amounts
of calcite and gravel. From 24 to

24 1/2 feet sample consists of silt and clay
bonded together in a swirl pattern. Silt
ranges from very pale orange 10 YR 8/2 to
moderate orange pink 5 YR 8/4. Clay isa
moderate brown 5 YR 4/4. A few pieces
of gravel up to 30 mun diam. were found in
this silt-clay mix. The bottom 18-20 inches
is a poorly-sorted silty sand with a smali
amount of granules and small pebbles.
Traces of calcite
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 3 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100’
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time Depth(ft) (Min/ft} Lithology and Remarks
17-0ct-91 1415  26-28 25" Silty sand, very poorly sorted. Some

granules, some pebbles (up to 30 mm
diam.). Several pieces of pure white
calcite found interspersed throughout
sample. Bottom inch is cemented sand

and gravel.
1452 28-29 0 (No recovery.)
1515 29-31 13" (Believe that the bottom 13 inches were all

that was recovered on this interval). 90%
sand, very poorly sorted. Small amount of
granules interspersed throughout. No
clay, no calcite, trace of silt in 2 inch thick

later near top of sample.

1540  31-315 13" Same as previous interval only no siit.
(Also found one 40 mm diam. piece of
gravel in middle of sample.)

1605  31.5-33 13" Same as previous interval.

1625  33-345 n" Same as previous interval.

1705 345375 40" Sand, very poorly sorted (very similar to

previous intervals). However, this sample
has several small and poorly-defined
zones where overall character of granula-
tion is finer or coarser than that next to it.
Some silt present in some of these zones.
Various-sized pieces of gravel were found
throughout the sample (up to about 40
mm diam.} Several small “pieces” of sand
and gravel cemented (calcite) together
were also found.
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 4 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
. Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100°
Borehole diameter: 77/8 Drilling Fluid: o
Drilling equipment: Gardner-Denver17w Sample type: .
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time  Depth(ft) in/ft itho and Remar|
17-Oct-91 1735  37.5405 12" Sand, fairly well-sorted, 90% fine-coarse

grained. Small amount of v. fine and
v. coarse grains. Trace of granules. No
pebbles, no silt, no clay, no calcite.

1855  40-43 35" Upper 13 inches is clean sand (same as
above). Next 7 inches is a light brown
(5YR 6/4 silt tightly packed (but will
crumble with medium hand pressure) and
mottled with a very pale orange
(10 YR 8/2) color. The next 8 inches is still
mostly light brown silt as before only no
light coloration, and a slight amount of
v. fine - fine sand mixed in. The bottom
few inches is a mix of silt, sand, and o
pebbles (up to 30 mm diam.) and is very :

crumbly.
18-Oct-91 0848  43-45 14" Sand, poorly sorted, small amount of
granules, trace of small pebbles. No silt,
no clay, no calcite.
0950  45-47 30" Upper 6 inches are same as above. Next 8

inches is poorly sorted mix of silt, sand,
granules, and pebbles (up to 20 mm
diam.). Next 5 inches is a clean silt (pale
yellowish brown 10 YR 7/2) which is very
powdery. The bottom several inches is a
poorly sorted mix of silt, sand, granules,
small pebbles, and powdered calcite with
a few small calcite nodules.

47-49 0 {No recovery.)

KAFB-0107 to KAFB-0121
February 2009
47 of 159



Borehole Log

KAFB
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 5 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100/
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time Depth(f} Min/ft) Lithology and Remarks
18-Oct-91 1045  49-52 43" Upper 20 inches are poorly sorted mix of
silt sand and granules. Small pieces {or
pulverized) of calcite were intermixed in
sample. Several small pebbles were also
seen. The next 7 inches was a clean
well-sorted sand (fine-med. grained). The
remainder was the same as this upper 20
inches.

1117 52-55 3" Poorly sorted mix of silt, sand a and
granules as above. 3 small (2-3inch) zones
with indistinct boundaries of high
proportion (up to 50%) of calcite. One lens
of packed light brown5Y6/4) silt at 54 foot
depth.

1242 56-59 38" (Hole had just been reamed, so upper few
inches were from upper formations -
mostly sand). Remainder (majority) of
sample was sane as above (no light brown
silt). (Including several indistinct bands
containing a high percentage of calcite
nodules (or powdered).)

1338  59-62 3" Upper 2 1/2 feet same as above. Bottom 6

inches consisted of a grayish orange (10
YR 7/4) silty clay (hard to break apart)
with several large pebbles (up to 60 mm
diam.) and poorly-sorted sand and
granules.
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 6 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation: .
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100’
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time Depth(fh (Min/ft) Lithology and Remarks
1408  62-65 32" Very poorly sorted sand and gravel.

(Pebbles up to 60 mm diam.), very loosely -
packed. Trace of silt throughout. No

clay. Bottom 6 inches was clean but

poorly-sorted sand. (No gravel).

18_oct-91 1445  65-69 45" Sand, (similar to above) 80% is moderately
well-sorted fine-medium grained. Some
coarse - v. coarse grained. Fair amount of
granules, small amount of pebbles (small)
interspersed throughout. 1 band high in

calcite nodules at 66 feet.

1520 69-72 39" Same as above (only no calcite).

1600  72-75 33" Same as previous interval. (Small bands at
74 and 75 feet having several large pieces
of gravel {up to 40 mm diam.))

1645  75-77.5 33" Same as above. (Several large pieces of

gravel interspersed throughout sample.) i

1730  76.5-78 27" Sand, majority is moderately well-sorted,
fine-coarse grained. Some fine and v. fine —
grained. Trace of silt throughout. Some
granules throughout. Several large pieces
of gravel interspersed throughout
sample. Bottom 6 inches is a tight light
brown (5 YR 5/6) silt which will not
crumble until moderate hand pressure is -
exerted. silt is very pure (no sand or

gravel).
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase I1, Stage 2A Sheet 7 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USG5 Location: Landfill 1 Surface Elevation:
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time Depth(f) (Min/ft Lithology and Remarks
1825  78-81 36" Upper 2 inches appear dark (as though

oil-soaked) (sample taken), although
consistency is poorly-sorted sand with
gravel as is most of the rest of this interval
(primarily sand with some granules and
pebbles up to 40 mm diam. interspersed
throughout). Bottom 4 inches consists
mostly of a tightly-bound light brown silty
clay with some sand and gravel in the
matrix.

18-Oct-91 1825  81-83 23" Upper foot is sand and gravel, poorly
sorted, and a trace of silt. Gravel
constitutes approximately 50% of volume
and ranges from granules up to about 50
mm diam. Lower foot is poorly sorted
sand with a small amount of granules and
traces of small pebbles. The bottom 8
inches has calcite nodules (or pulverized).

19-Oct-91 1000  83-86 41" Sand, “clean”, well-sorted, (fine -med.
grained) color is yellowish green (5Y 7/2).
Small amount of coarse sand. Trace of silt
and gravel. Bottom 4 inches has increase
in granules, small pebbles, and also has
some calcite nodules {or powdered
calcite).
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 8 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100’
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt -
Drilling
Speed
Date Time Depth(f) Min/ft) Lithology and Remarks
18-Oct-91 1825  81-83 23" Upper foot is sand and gravel, poorly

sorted, and a trace of silt. Gravel
constitutes approximately 50% of volume
and ranges from granules up to about 50
mm diam. Lower feet is poorly sorted
sand with a small amount of granules and
traces of small pebbles. The bottom 8
inches has calcite nodules (or pulverized). o

19-Oct-91 1000 83-86 1" Sand, “clean”, well-sorted (fine-med.
grained) color is yellowish grey (5Y 7/2). -
Small amount of coarse sand. Trace of silt
and gravel. Bottom 4 inches has increase
in granules, small pebbles, and also has -
some calcite nodules (or powdered .
calcite).

1041 86-89 40" Majority of sample is a well-sorted sand as
in previous interval, however, at 86 1/2
feet, there is a 2 inch thick band of
powdered calcite mixed with the sand. At
about 87 feet is a 1 inch thick layer of
extremely hard light brown silty clay. This
is immediately followed by an overall
increase in grain size (to v coarse sand and
granules) for this next 4 inches. The
remainder is the well-sorted sand. Some
light grey silt was also seen in the bottom
6 inches.
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet 9 of 9
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 ~ Surface Elevation:
Date Started drilling: 17 Oct 91 Drilling Crew: Dan Sweney, John Palmer, Gary Roybal,
Fred Gebhardt
Drilling Method: Hollow stem auguring/mud rotaryDate completed drilling:Total Depth: 100
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: Roybal, Gebhardt
Drilling
Speed
Date Time Depth(ft) Min/ft) Lithology and Remarks
1114 89-92 37" Sand, fairly well-sorted (primarily
fine-med grained). Trace of granules and
small pebbles throughout sample.
Bottom 4 inches also has many small
calcite nodules.
19-Oct-91 92-98.5 0 Note - auguring difficult and encountering

problems. Will drill through to 98.5 feet
before auguring the final sample for
analysis.

1520  98.5-101.5 43" 80% sand. Mostly fine-med. grained, but
all grain sizes are present. Granules and
small {up to 20 mm diam.) pebbles are
common. Trace of brown silty clay at
upper end. Lower two feet have some silt
mixed in.
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Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase I, Stage 2A , Sheet 1 of 4
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 26 Aug92  Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilling Method: Hollow stem

augering /mud ro
Borehole diameter: 77/8 Date completed drilling: 26 Aug 92 Total Depth: 500
Drilling equipment: Gardner-Denverl7w Drilling Fluid: Bentonite
Logged by: Gebhardl, Roybal Sample type: Drill cuttings
Date Time Depth(ft) Lithology and Remarks
26-Aug-92 0-100 Not sample (already described during augering of 100
foot borehole).

- 100-110 Well sorted very coarse sand and small granules,
fragmented quartz, felspar, and limestone. Subrounded
to subangularl

110-115 Very similar to the above interval, however there are
some large particle of limestone (< 5 mm). This interval
also is about 30% silt.

115140 This interval is identical to the 100-110 interval. Very
coarse sand and small granules. Well sorted.

140-150 Poorly sorted. particle size increasing (< 10 mm) very
coarse sand to small gravels. There is also a slight
amount of silt, ight brown.

150-155 50% is well sorted very coarse sand with small granules.
The remaining 50% is silt with a slight amount of clay,
light brown.

155-160 Is basically like the previous interval, however not as
well sorted, slightly larger particle size and no clay.
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Project name: Kirtland Air Force Base - Phase II, Stage 2A

Project number: 463536001
Drilling Company: USGS

Date Started drilling: 26 Aug 92
Drilling Method: Hollow stem

augering/mud rotary

Borehole diameter: 77/8

Logged by: Gebhardt, Roybal

Date  Time Depth(ft)

26-Aug-92

160-195

190-205

205-215

215-220

220-230

Borehole Log

KAFBO113
Sheet 2 0f 4

Site: KAFB0113
Location: Landfill 1 Surface Elevation:

Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland

Date completed drilling: 26 Aug 92 Total Depth: 500
Drilling equipment: Gardrer-Denverl?w Drilling Fluid: Bentonite

Sample type: Drill cuttings

Lithology and Remarks

This interval is majority of granules to small gravels (< 15

mm). There is also a small amount of silt mix

ed with a

very fine sand, and some coarse sand. Poorly sorted.

Coarse sand and small granules, fairly well sorted. There

is also a small amount of fine-medium sand.

This interval is very similar to previous interval, however

poorly sorted with less of the finer sands and
granules (< 5 mm).

larger

Same as previous interval but there is also a few clay

modules, light brown.

This interval is following the trend of the previous

sample with less sand and granules with more light

brown clay and silt. The ratio is approximately 50-50.

Very coarse sand with small granules (< 10 mm). Poorly

sorted. Clean of silt or clay.

KAFB-0107 to KAFB-0121
February 2009
54 of 159



Borehole Log

KAFB0113
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 3 of 4
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 26 Aug92  Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilling Method: Hollow stem

augering/mud rotary
Borehole diameter: 77/8 Date completed drilling: 26 Aug 92 Total Depth: 500
Drilling equipment: Gardner-Denver17w Drilling Fluid: Bentonite
Logged by: Gebhardt, Roybal Sample type: Drill cuttings
Date Time  Depth{ft} Lithology an rks
26-Aug-92 250-260 This interval is very similar to previous interval, however

with the increase of depth so did the amount of silt and
clay. At 260 feet approximately 60% of sample was silt
and clay (clay nodules).

260-300 Majority of this interval is granules, very coarse sand and
small gravel (< 15 mm). There is a very small amount of
fine-medium grain sand. The larger particles are large
fragments of larger gravel (quartz, feldspar, limestone).

300-310 This interval is very similar to previous intervals.
Particle size is decreasing (< 10 mm), with an increase in
the fine and medium sand. There is also light brown silt.

310-330 The sand and granules are the same as the previous
sample. The silt has greatly increased. There is also large
amounts of red clay.

330-350 Very coarse sand - granules - gravel (< 15 mm). There is
also some fine to medium sand but the majority of this
interval is poorly sorted larger fragments.
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Borehole Log

KAFBO113
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 4 of 4
Project number: 463536001 Site: KAFB0113
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 26 Aug92  Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilling Method: Hollow stem

augering/mud rotary
Borehole diameter: 77/8 Date completed drilling: 26 Aug 92 Total Depth: 500 -
Drilling equipment: Gardner-Denverl7w Drilling Fluid: Bentonite
Logged by: Gebhardt, Roybal Sample type: Drill cuttings
Date Time  Depth(ft) Lithology and Remarks
26-Aug-92 350-360 Medium to coarse grain sand with small granules (< 4 B

mm). A small amount of this interval is light brown silt.

360-370 The majority of this interval is light brown silt. There is
also medium to coarse sand with small granules (< 4
mm).

370-380 This interval is the same as interval 350-360.
380-390 This interval is the same as interval 360-370.

390-395 Fine to coarse sand with small granules (< 6 mm). There
is also a small amount of light brown silt throughout this
interval.

395-430 Fine to coarse sand, well sorted. Very few granules. Very -
slight amount of silt. Believe water level to be at
approximately 400 feet.

430-440 This interval is basically same as above, however the
overall sand is coarser, and just a trace of silt.

440-450 Same as above, however the silt content increased and
there is also some light brown clay nodules.
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Water-level measuring point (notch
at top of PVC casing). Ahitude
8.317.07 feet above sea level

7 7i8.inch-diamater drill hole

Vaiclay grout

About 1-cubic foot of bentonite
paliet seal at 361 feet

Colorado silica sand, combination
of 10-20 and 20-40 mesh at
374 feat

Two centralizers were used at 434
and 458 feet

No lower seal, one (oot of slough
fell in hole. <Casing sitting on
bottom

NOT TO SCALE

~

S
W]

[

"

Hinged iocking protective well cover
with locking cap

4 X 4" X 4° concrete pad

Well casing, 3.826-inch inside-diameter,
schedule-80 PVC, threaded flush joints
ASTM Fa80

10-foot-length, 4-inch, stainless steel
well casing, Type 304

25-foot-langth, 4-inch stainless steel
screen, T!re 304, 0.010-inch siot.
Top at 4 feel. Base at 459 feet

10-foot-length, 4-inch stainless steel
weli casing, Type 304

Wataer level at <440 feet

Base of well at 468 feel.
steel bottom caps

Base of drill hole at 470 feet

Stainiess

Welil-completion diagram for monitoring well KAFB 0114. Drilled and completed by

U.S. Geological Surveg,
completed on 08-16-92,
sodium bentonite drilling fluid.

Coal Branch, Denver, Colo.
Well drilled using mud retary methed with Wyoming

Started on 08-12-92,

All depths are in feef below land surface.

VAN o ki
ARI1310
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Barehole Log

KAFB0114
Project name: Kirtland Air Force Base - Phase 11, Stage 2A Sheet10f 3
Project number: 463536001 Site: KAFB0114
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 20 Oct 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: G. Roybal, F. Gebhardt
Drilling
Speed
Date Time Depth(ft) (Min/ft) Lithology and Remarks
20-Oct-91 1221 03 0 No recovery because this interval was
drilled rather than augured (Surface silt
and sand.)
1243 37 47 inches Light brown (5 YR 6/4) and moderate

orange pink (5 YR 8/4) silt, mottled with
whitish splotches of calcite. Several small

pebbles intermixed throughout.

1306 7-11 48 inches Same as above.

1327 11-14 40 inches Same as above (color slightly darker, now
light brown 5 YR 5/6. White splotches
now almost nonexistent)

1346 1417 35 inches Moderately orange pink (5 YR 8/4) silt as

above several cobbles intermixed
throughout matrix throughout entire

interval (same as above.)
1411 17-19 27 inches Same as above (no change).
1445 19-23 48 inches Same as above (no change).
1504  23-28 61 inches Entire interval basically same as above,

however, some caliche occurs from 24-25
feet, and a band high in granules and
pebbles occurs about 27- 27 1/2 feet. Also
last 4 inches are pure (hard) light brown
silt (no sand or gravel).

AL 1310
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Borehole Log

KAFB0114

Project name: Kirtland Air Force Base - Phase I, Stage 2A Sheet2of 3
Project number: 463536001 Site: KAFB0114
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 20 Oct 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denver17w Sample type:
Logged by: G. Roybal, F. Gebhardt

Drilling

Speed

Date Time Depthift) Min/f) Lithology and Remarks
1525  28-33 45 inches Upper two feet of sample is light brown

(5 YR 6/4) silt with trace of small pebbles
throughout {similar to above). At about
halfway, a significant increase in sand and
gravel {(granules and small pebbles). Color
becomes much lighter. Gravel content
increases steadily toward the bottom
where it becomes the major component.

20-Oct-91 1550  33-35 27 inches Upper 12 inches is a poorly sorted mix of
sand, gravel, and silt. (approximately
equal amount of each). Gravel typically =
small, but some pieces up to 50 mm diam.
Remainder of sample is a light brown
(5YR 6/4) silt. (Fairly tight but crumbles
under moderate hand pressure). Silt is
very clean {no sand, gravel, or other
impurities).

1605  35-38 30 inches Clean light brown silt (same as lower half
of previous interval). Lower foot has trace
of gravel randomly distributed
throughout matrix.

- 31-O0ct-91 From this point on, core barrel samples
will be taken only at sample analysis
depths (5, 25, 50, 100). Other intervals will
be drilled through to vastly expedite
completion of the hole.

48-51 36 inches Hard light brown clay (5 YR 6/4 with o
random swirls of very light colored silt
(volcanic ash?)

KAFB-0107 to KAFB-0121
February 2009
60 of 159



Borehole Log

KAFBO114
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 30f 3
Project number: 463536001 Site: KAFB0114
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 20 Oct 91 Drilling Crew: Dan Sweney, John Palmer
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: G. Roybal, E Gebhardt
Drilling
Speed
Date Time Depth(ft) (Min/ft) Lithology and Remarks
98-101 Very-poorly-sorted sand intermixed with
very poorly sorted gravel. All grain sizes
seemn to be equally well represented.
Bottom 6 inches of sample was a grayish
brown silt.
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Borehole Log

KAFBO0114
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 1 of 2
Project number: 463536001 Site: KAFB0114
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 12 Aug92  Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilting Method: Hollow stem

augering /mud rotary
Borehole diameter: 77/8 Date completed drilling: 17 Aug 92 Total Depth: 470
Drilling equipment: Gardner-Denverl7w Drilling Fluid: Bentonite
Logged by: Gebhardt, Roybal Sample type: Drill cuttings
Date Time  Depth(ft) | Lithology and Remarks
0-100 No sample. (This interval already described during
drilting of borehole).

100-105 Brown silt. Also has large amount of poorly-sorted sand
up to very coarse grain size. Trace of brown clay (mixed
in silt). Trace of very small gravel (granules).

105-150 Sand, poorly-sorted, medium-very coarse grained, large
amount of granules ranging up to very small gravel (< 10
mm diam). Trace of brown silt.

150-170 Poorly-sorted sand ranging up to very small gravel (as
above) only now has small amount but significantly more
brown silt than previously.

170-185 Poorly-sorted sand ranging up to small gravel similar to
previous interval(s) but now a higher percentage of
larger particles (gravel now < 15 mm diam). Also now
has moderate amount of light greyish-brown clay.

185-215 Poorly-sorted sand ranging up to small gravel (< 15 mm
diam.) Only slight trace of silt or clay.

215-225 Sand, poorly-sorted ranging up to small gravel witha
moderate (30-50%) amount of light brown clay.

225-240 Light brown clay with small (< 20%) amount of poorly-
sorted sand ranging up to small gravel.

240-245 Poorly-sorted ranging up to small gravel with small
amount of light brown clay.

245-310 Very similar to previous intervals, but now slight
preponderance of small gravel (< 15 mm diam). Ranging
down to medium grained sand. (no silt, no clay).
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Borehole Log

KAFBO114
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 20f 2
Project number: 463536001 Site: KAFB0114
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 12 Aug92  Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilling Method: Hollow stem

augering/mud rotary

Borehole diameter: 77/8 Date completed drilling: 17 Aug 92 Total Depth: 470

Drilling equipment: Gardner-Denver17w Drilling Fluid: Bentonite

Logged by: Gebhardt, Roybal Sample type: Drill cuttings
Date Time  Depth(f Lithology and Remarks

310-325 Poorly-sorted small gravel (< 15 mm diam). Ranging
down to medium grained sand (as in previous interval).
Now has 20-30% brown clay.

325-345 Poorly-sorted small gravel ranging down to medium
grained sand. Only slight trace of clay.

345-360 Poorly-sorted small gravel (somewhat less coarse than
previously - generally < 10 mm diam.) Ranging down to
medium sand. Predominantly granule-sized. Moderate
amount (30-50%) of soft brown clay.

360-390 Poorly-sorted small gravel (generally granule-sized)
ranging down to medium graned sand. Slight trace of
clay.

390-420 Same as previous interval, only now 30-50% soft brown
clay.

420-430 Poorly sorted sand ranging from medium grained up to
granule sized (majority of particles are granules). Very
small amount of gravel larger than granules. Small
amount of soft brown clay.

430-440 Granules, sand, trace of small gravel (as in previous
interval) but now has about 50-60% brown clay.

440-460 Granules, medium-very coarse poorly-sorted sand, trace
(T.D.) of very small gravel. Small amount (+ 10 %) of brown
clay.

KAFB-0107 to KAFB-0121
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Hinged locking protective well cover
with locking cap

Wataer-lovel measuring point (rotch

at top of PVC casing). Altitude
5,304.21 teet above sea level 4 X & X 4" concrete pad

7 7/8-inch-diameter drili hole

™ Wall caszing, 3.826-inch inside-diameter,

schedule-80 PVC, threaded flush joints
ASTM F4B0 —_

Volclay grout

A Y
W

About 1 cubic foot of bentonite
pellet seal at 361 feet

L7

10-foot-length, 4-inch, stainless steel
well casing, Type 304

25-foot-langth, 4-inch stainless stesl

screen, Trgo 304, 0.010-inch slot,
Top at 4 feet. DBase at 441 fest

Three centralizers installed--

one at top and bottom of screen
and one in middie of screen
Colerado silica sand, 20-40 mesh
at 374 fest

10:toot-length, 4-inch stainless steel
well casing, Type 304

Water lovel at ~427 feet
Base of well at 451 feet. Stainless
stesl bottom caps

Pea gravel to 458 feet. Pellet seal
mix with slough up to 451 feet

Base of drill hole at 479 feet

AN\

NOT TO SCALE v

Well-completion diagram for monitoring well KAFE 0115. Drilled and completed by

U.8. Geological Survey, Coal Branch, Denver, Colo. Started on 08-12-82,

completed on 08-24-9%. Weil drilied using mud rotary method with Wyoming -
sodium bentonite drilling fluid, All depths are in feet below land surface.

YAFS -0lIS
A¥ 1310
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Borehole Log

KAFB0115

Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 1 of 2
Project number: 463536001 Site: KAFB0115
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Palmer, Dean Bohn
Drilling Method: Mud rotary Date completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid: Air 0-4 ft., Mud 44 ft.
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: G. Roybal, F. Gebhardt

Drilling

Speed

Date Time  Depth(ft} (Min/ft) Lithology a emarks

13-Mar-92 0-20 (Samples not taken)

20-35 Moderate brown clay with large amounts
of poorly-sorted sand and gravel {(up to
about 15 mm diam.).

35-65 Moderate brown clay with relatively small
amounts of poorly-sorted sand . Trace of
small gravel.

65-75 Poorly sorted sand (probably silty), stall
amount of(small) gravel, some clay.

75-95 Moderate brown clay, fairly large amount
of poorly-sorted sand, trace of small

gravel,

95-105 Poorly-sorted sand with small amount of
(small)gravel (no clay).

105-115 Poorly-sorted sand (lot of granule-sized
particals),trace of gravel, lot of
brownish-grey clay.

115-145 Poorly-sorted sand and granules, no clay,
no gravel.

145-155 Poorly-sorted sand and poorly-sorted
gravel (up to 15 mm diam.), small amount
of brown clay.

AY 1310
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Borehole Log

KAFB0115

Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 2 of 2
Project number: 463536001 Site: KAFBO115
Drilling Company: USGS Location: Landfill 1 Surface Elevation:
Date Started drilling: 01 Jul 91 Drilling Crew: Dan Sweney, John Palmer, Dean Bohn
Drilling Method: Mud rotary Date completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid: Air 04 ft., Mud 4-4 ft.
Drilling equipment: Gardner-Denverl7w Sample type:
Logged by: G. Roybal, F. Gebhardt

Drilling

Speed

Date Time Depth(f) (Min/ft) ithol

155-160 Same as previous interval - only much
more clay.

160-165 Poorly-sorted sand and small (diameter),
poorly-sorted gravel. Small amount of
clay.

165-210 Poorly-sorted sand intermixed with small

poorly-sorted gravel, No clay.

210-230 Poorly-sorted sand and granules, trace of
small gravel, moderate amount of clay.

Med. - v. coarse sand, granules, some clay,
trace of small gravel.

14-Mar-92 230-245

Granules, small gravel (up to 15 mm
diam.), andmed - v. coarse sand. (Small
amount of sand). No clay.

14-16-Mar-92 245-400

February 2009
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16-Mar-92 400-440 Brown clay (approx. 50%), granules, small
gravel, med - v. coarse sand.
16-Mar-92 440-450 Granules and v. coarse sand. Some clay.
Trace of small gravel.
16-Mar-92 450-480 Granules, small gravel (up to 15 mm
diam.), v. coarse sand, some clay.
HEER B WEE———C T T : KAFB-0107 to KAFB-0121
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Hinged locking protective well cover
with locking cap

Water-level measuring point (notch
at lo7p of PVC casing). Altitude
5,207.10 fesl above sea level 4' X 4 X 4° concrete pad

60¢¢¢‘ & 566G

L]
<

7 7/8-inch-diameter drill hole

';,- Well casing, 3.826-inch inside-diamaeler,
schodule-80 PVC, threaded flush joints
ASTM F480

Veolclay grout /

About 1 cubic foot of bentonite
peliel seal at 346 feet

W

10-toot-Jlength, 4—Incl(1,. stainloss steel

Colorado silica sand, combination well casing, Type 304
-\

of 10-20 and 20-40 mesh at

358 feet 25-foot-length, 4-inch stainless steel

SCreen, Tivgo 304, 0.010-inch slot.
Top at 4 feet. Base at 438 feet

Water lovel at ~418 feet

10-foot-length, 4-inch stainless stesl

438 f§ well casing, "I‘ypo 304

Two cel‘:lrali:er: used at 413 and
(17

RN

Base of well at 448 fesl. Stainiess
steel bottom caps

Base ol drill hole at 470 feet

Lower bentonite pellet seal 460
10 453 feel

Pea gravel 470 to 460 feet

NOT TO SCALE

Well-completion diagram for monitoring wetl KAFB 0117, Drilled and comglnted by
U.S. Geological Survey, Coal Branch, Denvaer, Colo. Started on 08-16-92,
completed on 08-189-92. Well drilled using mud rotary method with Wyoming
sodium bentonite drilling fluid. All depths are In {est below land surface.

LAFA -0}
AR 13D
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Borehole Log

KAFBO117
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 1 of 2
Project number: 463536001 Site: KAFB0117
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:

Date Started drilling: 12 Feb 92 Drilling Crew: Dan Sweney, John Paimer, Dean Bohn
Drilling Method: Hollow stem auguringDate completed drilling: Total Depth:
Borehole diameter: 77/8 Drilling Fluid:

Drilling equipment: Gardner-Denver17w Sample type:

Logged by: G. Roybal, E Gebhardt

Drilling
Speed
Date Time  Depth(ftt Min/ft) Lithology and Remarks

3-Nov-91 47 Hard-packed light brown silt (5 YR 5/6)
with some gravel distributed throughout
matrix. Zone of caliche-rich silt (white) at
about 5.5 feet.

23-27 Top 12 inches are poorly-sorted siit and
sand (5 YR 5/6) with distributed small
gravel pieces. Next 18 inches are silt
(loosely packed, 5 YR 5/6) with minor clay
lenses, some small gravel still present.
Next 15 inches are a very tight moderate
brown 5 YR 4/4 clay with no silt or sand
or gravel, but has numerous large pieces of
caliche randomly distributed. Bottom six
inches are light brown silt (as in 4-7 foot
interval).

.~ 4-Nov91 48.5-51.1 . * The top and bottom 6 inches were both
identical—>v. fine - fine, very-well-sorted
sand. The major portion of the rest was a
tight light brown silt with no gravel or
coarse sand, but several small indistinct
lenses of fine sand and/or clay. The clay
lenses are grayish red (10 R 4/2).

A 1310
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Borehole Log

KAFB0117
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 2 of 2
Project number: 463536001 Site: KAFB0117
Drilling Company: USGS Location: Kirtland AFB Surface Elevation:

Date Started drilling: 12 Feb 92 Drilling Crew: Dan Sweney, John Palmer, Dean Bohn
Drilling Method: Hollow stem auguringDate completed dn]ling' Total Depth:

Borehole diameter: 77/8 Drilling Fluid:
Drilting equipment: Gardner-Denverl7w Sample type:
Logged by: G. Roybal, E Gebhardt
83-85 Upper 18 inches are very-well-sorted fine -

med. grained sand (pale yellowish brown
10 YR 6/2). Very clean appearance with
only a couple of small pieces of gravel in
18 inch cohimn. Bottom six inches still
contains some of this same sand but is
predominately gravel (up to 50 mm

diam) Rounded to subrounded large
vanety of colors and mineral composition.
No clay. No silt.

4-Nov-91 99-101 Bottom 15 inches are silty sand
(moderately well-sorted) with several
pieces of gravel up to 50 mm diam. Above
this is a tight light brown lens of clay
(about .3 foot thick) - no impurities in this
clay. Above this is a very poorly sorted
mixture of silt, sand, and gravel (up to
about 40 mm diam).

KAFB-0107 to KAFB-0121
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Borehole Log

KAFB0117
Project name: Kirtland Air Force Base - Phase II, Stage 2A Sheet 1 0f 2
Project number: 463536001 Site: KAFB0117
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 16 Aug92  Drilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilling Method: Hollow stem

augering /mud rotary
Borehole diameter: 77/8 Date compieted drilling: 12 Aug 92 Total Depth: 470
Drilling equipment: Gardner-Denveri7w Drilling Fluid: Bentonite
Logged by: Gebhardt, Roybal Sample type: Drill cuttings
Date Time  Depth(ft) Lithology and Remarks
0-100 Not sampled (already described drilling of 100-foot
borehole).

100-120 Sand, poorly-sorted ranging from medium-very coarse
grained. Gravel, generally quite small (< 10 mm diam.),
very large number of granules.

120-125 Soft brown clay with a large amount (about 30-40%) of
sand and small gravel (as in previous interval).

125-130 Primarily sand and gravel (as in interval 100-120) with
about 20% clay.

130-140 Soft brown clay (only slight trace of sand, gravel).

140-145 About 70-80% soft brown clay, remainder sand, gravel (as
in interval 100°-120").

145-150 About 60-70% sand, gravel (as described for interval 100-
120), remainder is soft brown clay.

150-195 Very small gravel (generally < 10 mm diam),
predominantly granule-sized or very slightly larger,
grading down to coarsesand. Overall appearance is very
similar to interval 100-120 above, but overall texture is
slightly more coarse. Traces of soft brown clay.

195-210 Approximately 80% soft brown clay, remainder gravel
and sand as in previous interval.

210-220 Gravel and sand (same as interval 150-195 above)} with
small amounts of brown clay and also some brown silt.

220-230 Same as interval 150-195 above.
220-230 Same as interval 150-195 above.

KAFB-0107 to KAFB-0121
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Borehole Log

KAFB0117
Project name: Kirtland Air Force Base - Phase 11, Stage 2A Sheet 2 of 2
Project number: 463536001 Site: KAFB0117
Drilling Company: USGS Location: Landfill 1 Surface Elevation:

Date Started drilling: 16 Aug92  Dirilling Crew: Dan Sweney, Dean Bohn, Bob Gilliland
Drilling Method: Hollow stem

augering/mud rotary

Borehole diameter: 77/8 Date completed drilling: 12 Aug 92 Total Depth: 470

Drilling equipment: Gardner-Denverl7w Drilling Fluid: Bentonite

Logged by: Gebhardt, Roybal Sample type: Drill cuttings
Date Time Depthifh Lithology and Remarks

230-240 About 50% soft brown silty clay, 50% gravel and sand (as
above)

240-245 Gravel and sand as above with small amount of brown
siity clay.

245-290 Same as interval 150-195 above.

290-310 Very similar to previous interval - poorly-sorted sand
ranging from medium-grained up to small gravel.
Overall slightly coarser than previously. (More larger
particles - gravel now generally < 15 mm diam.) -

310-375 Small gravel (< 15 mm diam.) ranging down to medium-
grained sand. Very poorly-sorted. Large number of
particles are granule-size. Small amount of silty (and
usually very sand) small brownish - red or tan clay balls
Ppresent in all samples in this interval.

375-380 About 50% gravel and sand (as in previous interval) and
50% soft brown clay. Trace of silt.

380-385 Soft brown clay. Trace of sand and gravel (as above).
385-390 Same as interval 375-380 above.

390450 Poorly-sorted sand ranging from medium-grained to
very small gravel (< 10 mm diam.). Majority of particles
are granule-sized or very coarse sand-sized. (Very
similar to interval 100-120 above) Traces of brown clay in
almost all samples this interval. .

450-455 Same as previous interval, only now has about 30% soft
brown clay. -

455-470 Same as interval 390-450 above.
TD. -
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APPENDIX B

OVERBURDEN
MONITORING WELL
CONSTRUCTION DIAGRAM

WELLNO. o1} &

DRILLER WDCT

M e N (rea

PROJECT Knerlad BER oTM

PROJECT NO.

METHOD

DATE _q-24~0Y

BORING NO.: _U 1D

DRILLING
&\ [ QJ -~
DEVELOPMENT -

ELEVATION

FIELD
GEOLOGIST L Warmae®

METHOD
_Deaul /Sur-§¢ [Pum>

ELEVATION OF TOP OF SURFACE CASING:

CROUNO
TLEVATICN

|

AT B |

AN \\f/"

LN

|

ELEVATION OF TOP OF RISER PIPE:

STICK-UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE:

TYPE OF SURFACE SEAL: (5 wornt/BenTOrd ~ 30 -1yt
ont<te “'= Srrfaan

thi

1.D. OF SURFACE CASING: _&i

| _— TYPEOFSURFACECASING: _PULC

RISERPIPEILD. % ”'
TYPE OF RISER
PIPE: pvé

It 3j'l.l - i’-"““""’r '
9%/, - 200 - 565

BOREMOLE
r DIAMETER:

TYPE OF BACKFILL: Hi-L Sl BenToaly
GNJ"’. i

——— | ELEVATION/OEPTH TOP OF SEAL: 4177

TYPE OF SEAL: ¥/4 onals_ €l dig

T N5 b

DEPTH TOP OF SAND PACK:

ELEVATION/DEPTH TOP OF SCREEN; Y)ej. s

TYPE OF
| SCREEN: Puc

SLOT SIZE X LENGTH: _J/2¢/T - 30
TYPEOF SAND PACK: _10-20 SilianSad

T

| ELEVATION/DEPTH BOTTOM OF SCREEN: Y/ 91§

ELEVATION/DEPTH BOTTOM OF SAND PACK: 5o
TYPE OF BACKFILL BELOW OBSERVATION
WELL: 10/ Silten Sen

NOT TO SCALE

ELEVATION/DEPTH OF HOLE: scs
S’ pug altdim Semp ol Strw

Kirtland AFB

Monitoring Well Installation Report

AL 2%

May 2005
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HTW DRILLING LOG

lmwm;s

4. COMPANY NAME Tstra Tech EC

2. DRILLING CONTRACTOR WDC [&EET101'2’?

3. PROJECT LF-001 Wall Instafiation

4. LOCATION Kirtland AFB

8. MANUFACTURERS DESIGNATION OF DRILL

5. NAME OF DRILLER Mark Green
?.:m&mornnﬁns GEFCO Star SOK-CH
HANPLING BOU air rotary

11 3/4" cas. 0-200 ft
9 578" cas. 200-305

8. HOLE LOCATION LF-001

9, SURFACE ELEVATION 5318.57.

it .m.mresrm I2TI04 41. DATE COMPLETED $/20/04
12. OVERBURDEN THICKNESS 505 ft. 18. DEPTH GROUNDWATER ENCOUNTERED 47151t
43. DEPTH DRILLED INTO ROCK 0f 46. DEPTH TO WATER & TIME AFTER DRILLING COMPLETED 451.4 0.
14. TOTAL DEPTH OF HOLE 505 1L 17. OTHER WATER LEVEL MEASUREMENTS (SPECFY) NA
18. GEOTECHNICAL SAMPLES NA DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES NA
18, SAMPLES FOR CHEMICAL ANALYSIS vOoC METYALS OTHER (Specify}] OTHER (S OTHER ?oéema%c. %

22 DISPOSITION OF HOLE

bi 2 : E. 3 L]

=

7/
T H
=

;

./.',

T m— S i
L= ]

BT VR
Comesmn groit son)

. AR PUDWOR O (4
A R DR B F S
—— PTNE

i l‘mﬂ Y

PROJECT KAFB LF-01

HOLE NOD. 0118

Ag 2%60b
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0118

PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 2 0f 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS scroming | ‘Sampie | Anatyticat | 20N REMARKS
Resulis | or Core Bore Sample No.
* b ¢ d No. f " h
3 Poorly Graded Sand with Silt 3
5318.0- 3 0-35 ft. Dry, loose, red (2.5YR 5/6), 3
1.0 silty fine sand with minor clay and 3.2 E
5317.0 3 gravel, (SP-SM) 2
208 e 3
53160 3
3.03 =
5315.0- g E
4.03 3
531404 3
5.03 3
5313.0- 3
6.03 =
5312.0- 3 E
7.0 2
5311.0- g
8.0 E
5310.04 ;
9.0 =
5309.0- E
10.0 E
5308.01 E
11.0 =
5307.0— E
12,0 E
5306.0- E
13.0 3
5305.0- ;
14.0 E
5304.0- E
15.0 E
5303.0- E
16.0 E
5302.0- E
17.0 -
5301.0- E
18.0 =
5300.0— 5
19.0 3
5299.0 E
2004 0000 e E

PROJECT KAFB LF-0t

HOLE NO. 0118

KAFB-0107 to KAFB-0121
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HTW DRILLING LOG (continuation sheet) HOLENO 0118

PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 3 of 27

Fleld Geotech Blow
Screening Sample s"::?'{:':;: Counis
b c Results | or Core Bore pf "

d No. a9

ELEV. DEPTH DESCRIPTION OF MATERIALS REMARKS

20-30 ft. color change to light
reddish brown (2.5YR 6/4) 3.3

5298.0
21.0

5297.0+
22.0

snilieiesrenbiaeenirn

5296.0~
23.0

5295.0+
240

5294.0
25.0

5293.0
26.0

5292.0+
27.0

5291.0+
28.0

5290.0+
200

5289.0—

300 30-35 ft. increasing fine gravel |

5288.0- 6.5
304 fe

5287.0
32.0

5286.0
33.0

5285.0
34.0

5284.0+

3505 Siity Sand with Gravel 7T

5283.0~ 35-40 ft.Dry, loose, pale yellow (2.5Y | 2.7
36.0-3 7/3), round and subrounded granite  [----------
5282 0~ and gquartz, (GM)

37.0

5281.0+
38.0

5280.0+
39.0

5279.0—

|lllllllll|lllllllll|ll"ll!ll'ill"lll”lllllllllllllllllll[lllllll“I”l"l"ll”“"l"l|||""|illllllllll|lllllllll|!llllllll|lllIlllllllIlIIlIII|III|IHIIIIIlIIIIII|IIIIIIII|||I[IIIIII|III||IIII

4003 b

PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLENO 118
PROJEGT KAFB LF-01 INPSECTOR Bryan Graham SHEET 4 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS &2:,'“ ‘;:‘:;I‘: Analytical [ Dlow REMARKS
a b c Results | or Core Bore s'"'p:,' No. B
d No. a
3 Well Graded Sand with Gravel E
5278.0+ 3 40-90 ft. Dry, looss, light reddish 2.7 3
4103 brown (25YR6M), (SM) [ E
5277.0- 3 :
42.03 2
5276.0— g ;
43.03 3
5275.0- E g
44.03 =
5274.0 3 3
45.03 3
5273.0~
46.0 3
52720- 3
47.05
52711.04 3
48,03
5270.0— E
49.03
526904 3 :
50.03 3
52680-{ 3
51.0- E
5267.0- 3
52.03 3
5266.0- 3
53,03 E
52650- 3
54.0 E
52640 3
55.03 E
52630- 3
56.0 E
52620- 3
57.04 =
52610- 3
58.03 E
52600 3
59,03 E
525004 3
60.05 =
PROJECT KAFB LF-01 HOLE NOQ. 0118
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HTW DRILLING LOG {continuation sheet)

HOLE NO 0118

PROJECT KAFB LF-01

INPSECTOR Bryan Graham

SHEET 5 of 27

ELEV.

DEPTH

DESCRIPTION OF MATERIALS

c

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

5258.0

5257.0-

5256.0-

5255.0

5254.0-

5253.0+

5252.0

5251.0+

5250.0

5249.0+

5248.0-

5247.0

5246.0-

5245.0

5244.0

5243.0

5242.0

5241.0

5240.0—

5239.0+

63.0 :
64.0
€5.0
66.0
67.0
68.0
69.0
70.0
71.0
72.0
73.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0

40-80 ft. Dry, loose, light reddish
brown (2.5YR 6/4), (SM) Cont.

T T A T [ T [ e T i o [ T i [ T O o T T e T T e T e T T T T T v e T v oo

PROJECT KAFB LF-01

HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLE NO 0118

PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 6 of 27

Fleld Geotech Blow
Sereaning Sample s":': '{:‘;’J Counts
. b c Results | or Core Bore i

d No. 9

ELEV. DEPTH DESCRIPTION OF MATERIALS REMARKS

40-90 ft. Dry, loose, light reddish

5238.0 brown (2.5YR 6/4), (SM) Cont

81.0

5237.0+
82.0

5236.0+
83.0

5235.0+
84.0

5234.0+
85.0

5233.04
86.0

5232.0
87.0

5231.0+
88.0

5230.0+
89.0

5229.0-
90.0

Well Graded Sand with Siit
90-100 ft. Dry, loose, pale olive (5Y 3.2
6/4),(sw) e

5228.0-
91.0

5227.0
92.0

5226.0
93.0
5225.0+
94.0

5224.0-
95.0

5223.0-
96.0

5222.0-
97.0

5221.0-
98.0

5220.0—
99.0

poo S b beeerenes Pevvennp e b rerrare Lepresraa b eesrnae Dopereenbnres e bresrraree b eenenrbvonee v boe sy el esennse Donvesennabneanee s D negniel

5219.0-

EALLIRR L LR 2R f L TR LR LR LT R L L L ALy LR AL L L L LR R LR LRI LRI RRR LR L LR ] LAY LLLLLL LAY

10004 e
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HTW DRILLING LOG (continuation sheet) [HoLE Noot1s
PRCJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 7 of 27
ELEV. | OEPTH DESCRIPTION OF MATERIALS sorng | Seoteeh | anaiytical [ g —
a b e Results | or Core Bore Sampfle No. b
d No. ']
3 Well Graded Sand with Siit
5218.0+ 3 100-140 ft. Dry, loose, pale olive 3.2 E
101.03 (5YR 6/4), medium to fine sand, fine {===-==* 3
5217.0 1 gravel, (SW-SM) E
102.03 E
52160- 3
103.03 =
52150 3
104.03 E
5214.0 g ;
105.03 3
52130 3
106.03 3
5212.0+ g g
107.03 E
52110 3 2
108.03 2
52100- 3 2
109.03 3
52080 3 S
11003 grading from coarse to finesand | E
52080~ 3 46 3
mod e 3
52070 S :
112.03 3
5208.0- E E
113.03 E
5205.0+ E E
114.03 2
5204.0+ g 3
115.03 E
5203.0- E
116.03 E
52020- 3
117.03 3
5201.0 E :
118.03 3
52000- 3 :
119.03 3
5199.04 3 :
12008 e 3
PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) [HoLE No 0118

PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 8 of 27

Fleld Geotech Blow
Scresning | Sample s‘:""{:‘;" Counts
Results | or Core Bore '""' o-

d No.

ELEV. DEPTH DESCRIPTION OF MATERIALS REMARKS

a b c h

color change to light olive brown (2.5
Y 5/4) 32

5198.0
121.0

5197.04
122.0

5196.0
123.0

51985.0+
124.0

5194.0
125.0

5123.04
126.0

wienybennbeanb e e ebissg

5192.0+

127.0

5181.0
128.0

5190.0
129.0

5189.0
130.0

5188.0+
131.0

5187.0+
132.0

5186.0—
133.0

5185.04
134.0

5184.0-
135.0

5183.0-
136.0

5182.0
137.0

5181.0—
138.0

5180.0-
139.0

5179.0

|IllllllIIiIIIlIIIlI'ilIIIIIII|IIIIIlIIl|IIIIIIllllllllilIIIIII“|"||||""|"||||"""|||||“"||||||||||||Il”l||||||||"|||||iIlIIlIIII'lIlIIlIIl'llllllllllIIIIHI"'[”"II[Iqlllll”llilll"llil

1004 e
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HTW DRILLING LOG (continuation sheet)

|HOLE NG 0148

PROJECT KAFB LF-01

INPSECTOR Bryan Graham

|SHEE1' 9of27

ELEV.

DEPTH DESCRIPTION OF MATERIALS
b c

Fleld
Scresning
Results
d

Geotach
Sample
or Core Bore
No.

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

5178.0

5177.0+

5176.0—

5175.04

5174.0

5173.0

5172.0+

5171.0

5170.0+

5169.0—

5168.0—

5167.0

5166.0

5165.0+

5164.0-

5163.0

5162.0+

5161.0+

5160.04

5159.0

Poorly Grade Sand with Siit
140-174 ft. Dry, loose, light yellow
brown (2.5YR 4/3}, medium sand,
frace of gravel, minor clay, (SP-SM)

141.0
142.0
143.0
144.0
145.0
146.0
147.0
148.0
148.0
150.0
151.0
152.0
153.0
154.0

1585.
550 color change to light yellow brown

(2.5YR 4/3)
156.0

157.0
158.0

189.0

[FENTTTIINEETITIRNSRIITTINCRI TN ITRRNTTIRIRIRI TR RIRINERRR R Rl JNE RO TN RR T TRE R LR TATN NN e T RN R O AR RN R IRI RN LR R AR AR RTRAARRTR R RN AR R  RRTRAR AR AR R RS RR AR LTRRATIRRINTISARINNCRIRITNSTTIIIATI

160.0
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HTW DRILLING LOG (continuation sheet) HOLENOot18
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 10 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS s:_:.l:&"ﬂg “%Enr?g: ) s.:.::ml;a‘:- oow REMARKS
a b [ f h
d No. ]
1 140-174 ft. Dry, loose, light yellow 5
5158.0+ 3 brown {2.5YR 4/3), medium sand, 3
161.0—; trace of gravel, minor clay, (SP-SM) g—
51570 3 Cont
162.03 3
5156.0-] 3
163.03 3
5155.0- 3
164.0= E
51540- 3 2
165.03 E
51530 3
166.03 E
51520 3 ]
167.03 3
5151.0- g ;
168.03 E
51500- 3 ]
160.03 E
514904 3 E
1w0d 0 fee E
51480- 3 3.0 5
17104 e 3
5147.0 E E
172,03 E
51460- 3 E
173.03 E
51450 3
17403 === mm e m e e 3
0 4 Pumice/Ash =
5144.0+ J 174-17¢1t. pale yellow (2.5YR 8/2), 3
175.0—5 volcanic pumice/ash layer 3
51430- 3
176.03 E
5142.0- ; ;
177.03 .
51410 3
178.03 3
5140.0- E 3
1780 === == mmmmmmm e mm el E
51390 3 :
1800 e 3
PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG {continuation sheet) [Hoeno0118
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 11 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS s F"":“u ‘g:‘:n‘;ﬁ' Arabyica Cow REMARKS
2 b c Resuits | or Core Bore [ S2MR.E TO- h
d No. 9
3 Poorly Graded Sand with Siit 3
5138.0- 3 179-184 ft. Dry, loose, light yellow 0.0 3
181.03 brown (2.5YR 4/3), mediumto | =
5137.0- 3 coarse sand, (SP-SM) 3
182.03 3
5136.0-
183.03 3
5135.0-
18405~ == === m e 3
3 Pumice/Ash E
5134.0+ 1 184-186 ft. Dry, loose, pale yellow 26 3
185.03 (2.5YR 8/2), volcanic pumicefash [+ 3
51330-  { laver
186.0F <= -~ = mm === mmmmmmm oo 3
80 Weil Graded Sand with Sitt 3
5132.0+ 3 186-200 ft. Dry, loose, light yellow 2.5 3
187.03 brown 25YR4/3), (SW) ~ [ E
5131.0- E
188.03 3
5130.0- E E
189.03 3
5129.0-
190.03 3
5128.0-
191.03 E
5127.0 E 3
192.03 3
5126.0-
193.03 =
5125.0
194.03 3
5124.0-
195.03 3
5123.0
196,03 3
5122.0-
197.03 3
5121.0-
198.03 3
5120.0-
199.03 E
5119.0- E end of day 9-27-04 drill depth 200 ft. ;
20008 e E
PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLE NOO118
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 12 0f 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS &Eﬁ:’ w%%}: ) s.:l:pl{:i:;:. o REMARKS
a b c d No. f . h
3 Well Graded Gavel Sand with Silt E
51180+ 3 200-206 ft. Loose, dry, light 0.7
201.09 brownish gray (2.5YR 6/2), medium -+ 3
5117.0— 5 to coarse sand, trace gravel, (SW- E
20204 SM 3
5116.0—
203.03 E
5115.0-
204.03 =
5114.0 3
205.03 =
5113.0-
208.0F ==~==m=mmmmmmemmmeommm e E
5.0 3 Well Graded Sand with Silt E
5112.0 J 206-208 ft. Well grounded gravel 1.6 3
20703 GW) 0 feeeeee 3
5111.0-
208.0F - -=~—=m—mmmmmm e mmmmmmm e E
3 Siity Sand E
5110.0 3 208-220 ft. Medium to coarse sand, | 0-2 3
209.0—; trace of gravel, same asa200ft.to |~ 3
510004 3 208ft
210.03 -
5108.0-
211.03 3
5107.0
212,03 E-
5106.0-
213.03 3
5105.0-
214.03 =
5104.0-
215.03 3
5103.0-
216.03 3
5102.0
217.03 3
5101.0-
218.03 3
5100.0-
219.03 3
5099.0
220.03 .
PROJECT KAFB LF-0t HOLE NO. 0113
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HTW DRILLING LOG (continuation sheet) [roLeNootts
PROJECT KAFB LF-01 INPSECTOR Bryan Graham |SHEE‘I‘ 130f 27
£EV. | DEPTH DESCRIPTION OF MATERIALS sﬁﬁ:’zg jﬁf}‘:’; i sa:r:mi;:‘a‘:' low REMARKS

a b & d No. L g h
i Ssilty Sand
5098.0+ 3 220-235ft. Dry, loose, brown to 3
221.03 gray, silty fine sand, (SM) 3
5097.0
222,03 E
5096.0
223.03 3
5095.0-
224.03 =
5094.0—
225.03 -
5093.0- 3
226.0= E
5092.0-
227.03 =
5091.0
228.03 E
5090.0-
2290 E
5089.0-
230.0 o feeee 3
ncrease in silt, some clay present E
5088.0- 0.9
23104 000 e 3
5087.0-
2320 =
5086.0—
233.0 =
5085.0
234.0 3
5084.0
23509 335236 1, layer of cobbles 1t02- |
5083.0 inches in diameter 3
236.0F - - wwm oo E
Well Graded Sand with Silt
5082.0— 236-260 t. Dry, loose, grayish brown | 0-8 3
237.03 (2.5YR 5/2), medium to coarse sand, |- E
5081.0- trace of gravel, (SW-SM)
238.0 E
5080.0—
239.0 .
5079.0- ;
240.0 =

PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet)

|HoLE NO 0312

PROJECT KAFE LF-01 INPSECTOR Bryan Graham SHEET 14 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS sgi'::l'm g:m Anaiyticat [ SI0% REMARKS
. b . Results | or Core Bore | Sample No- h
d No. a

3 236-260 ft. Dry, loose, grayish brown 3

5078.0 3 (2.5YR 5/2), medium to coarse sand, E
241.09 trace of gravel, (SW-SM) Cont. 5

5077.0- E ;
242.03 =

507604 3 E
243.03 =
5075.0- 3
244,03 E
5074.0- 3
245,03 E
5073.0- 3
246.03 =

50720 3 2
247.03 3

5071.0- 3
248.03 E
5070.0- 3 E
249.03 3

5069.0— g E
250.0 3
5068.0— g E
251.03 3

5067.04 3
252.03 E
5066.0- 3 ]
253.03 E

5065.0-] 3
254.03 3

506404 3
255.0 E

5063.04 S
256.03 =

5062.0-
257.03 E
50610 3
258.03 E
5060.0- 3
259.03 E
5059.0- 3 :
26009 e E

PROJECT KAFB LF-01

HOLE NO. 0118

KAFB-0107 to KAFB-0121
February 2009
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HTW DRILLING LOG (continuation sheet) HOLE NO 0118
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 15 of 27
ELEV, DEPTH DESCRIPTION OF MATERIALS Scr':‘:::n 9 g::;f: Analytical C:Il:,lrh REMARKS
Results | or Core Bare | 3ample No.

a B ¢ d No. f g h
3 Silty Gravel and Sand E
5058.0- 3 260-276 ft. Coarse sandy graveland | 01 =
261.0 sit,quatz 000 e E
5057.0- 3
262.03 =
50560  :
263.03 3
5055.0- g ;
264.0= 2
5054.0 E :
265.03 E
50530- 3 :
266.0= 3
50520  :
267.03 3
5051.0- g ;
268.0 3
5050.0-{  :
269.03 3
5049.0- 3
270.03 3
5048.0- 3
271.03 3
5047.0- 3
272.03 3
5046.0- 3
273.03 3
50450- 3
274.03 =
504404 3 E
275.03 3
50430 3
276.0F ~—- === m oo L E
3 Well Graded Gravel with Sand E
5042.0- 3 276-280 ft. Well graded gravel and 12 3
277.0—; sand, (GW) e =
5041.0 3
278.03 3
50400 3
279.03 3
5039.0— g ;
2009 e E

PROJECT KAFB LF-01 HOLE NO. 0118

KAFB-0107 to KAFB-0121
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0118

PROJECT KAFB LF-01

INPSECTOR Bryan Graham

SHEET 16 of 27

ELEV.

DEPTH
b

DESCRIPTION OF MATERIALS

-]

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.,

Analytical
Sample No.
1

Blow
Counts

REMARKS
h

5038.0

5037.04

5036.0

5035.0

5034.0

5033.0

5032.0+

5031.0-

5030.0

5028.0

5028.0~

5027.0-

5026.0-

5025.0-

5024.0~

5023.0

5022.0+

5021.0

5020.0

5019.0

281.0

2820

283.0

284.0

285.0

286.0

287.0

288.0

289.0

290.0

291.0

292.0

293.0

294.0

295.0

296.0

297.0

298.0

299.0

Boneaebonepgnelvoevnoneboaeenoedvesnnnreolonesoaerbepnsaeroabaeenynponleansnus i laoenioeslonaveoraloyanrevedaeansansolornpsonedonenronloessnebosa oo e iy

300.0

Slity Gravel with Sand
280-317 ft. Coarse sandy gravel to
gravelly sand with silt, (GM)

LA LR LR LR LR LR LRI RR R R LRI R L LI LA SRR LA LY LR LR LA LLLR LRLRRL LA LR ERLARL) LLALELLLLY LLLELERAE) LALLALLLLY LARRELLLL)
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HTW DRILLING LOG {(continuation sheet) HOLE NO 0113

PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 17 of 27

Field Geotech Blow
Screening Sample s:':'ﬂ'ﬁ:: Counts
b Resulis | or Core Bore p‘ .
a € d No. 9

ELEV. DEPTH DESCRIPTION OF MATERIALS REMARKS

h

280-317 ft. Coarse sandy gravel to

5018.0- gravelly sand with silt, (GM) Cont.

301.0

5017.0+
302.0

5016.0+
303.0

50156.0
304.0

6014.0
305.0

5013.0-
306.0

5012.0
307.0

5011.0
308.0

5010.0+
309.0

5009.0—
310.0

5008.0+
311.0

5007.0-
312.0

5006.0-
313.0

5005.0-
314.0

5004.0
315.0

5003.0
318.0

5002.0+
317.0

Well Graded Gravel and Sand
317-337 ft. Dry, loose, gray (7.5YR 0.0
5/1), well rounded, poorly sorted, [~

medium to coarse gravel with sand,
(GW)

5001.0-
318.0

5000.0
319.0

4998.0+

Loy dappnennaboneguevnelorsoegnnelorepronredoenronneabaoanennes benuoenaalnreaeevneloaeeserebooneesuoaboesrnnisalonnesnpnetyvnsonenaboronnevrabonseeionilboreonnreelonreerorebinnonnnibroninnie)
L LR LR L LR L L L LR Rl LR LN LU L LR LRy L L RN LR E L L L Y LI LA LLY LLLLR DL LLLLR LAY ELLLLRRL LY RLIRLARER] LIELL ALY L L

320.0

PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLE NO D18
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 18 of 27
G
ELEv. | DEPW DESCRIPTION OF MATERIALS sﬁnﬂ' wg‘fnr?:: i} s:::plﬁl:‘a‘: e REMARKS

a b c d Ne. f 9 h
4 317-337 ft. Dry, loose, gray (7.5YR E
4998.0+ 3 5/1), well rounded, poorly sorted, . 3
321.03 medium to coarse gravel with sand, E
4997.04 3 (GW)COnt.
322.03 E

4996.0-
323.03

4995.0- E
324.03 E
4994.0- 3
325.03 E
4993.0
326.03 E
4992.0— E E
327.03 E
4991.0-
328.03 3
4990.0 3 3
320.03 3
4989.0-
330.03 3
4988.0- E 3
331.03 =
4987.0
332.03 E-
4986.0- 3 :
333.03 =
4985.0
334.03 E-
4984.0-
335.03 =
4983.0- 3 3
336.03 -
4982.0- E
337.03 ~---=-—=--<=-=——--m—mm oo =
3 Well Graded Sand E
4981.0+ 3 337-358 ft. Dry, loose, brown (10YR 3
338.03 5/3), well graded, medium to fine E
4980.0- E sand, (SW) g
339.03 =
4979.0-
340.07 =

PROJECT KAFB LF-01 HOLE NO. 0118

KAFB-0107 to KAFB-0121
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HTW DRILLING LOG {continuation sheet)

[HoLE NO 0118

PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 18 of 27
ELEV. DEPTH DESCRIPTION OF MATERIALS Sc:ol:::ng Gs:::;f: Analytical C?i:.?:ls REMARKS
Results | or Core Bore | S2MPle No.

a b c d No. f g h
3 337-358 ft. Dry, loose, brown (10YR E
4978.0— 3 5/3), well graded, medium to fine 3
341.03 sand, (SW) Cont, E
4977.0 E
342.03 E-
4976.0-
343.03 3
4975.0-
344.03 =
4974.0-
345.03 3
4973.0-
346.03 E
4972.0-
347.03 -
4971.0 E
348.03 E
4970.0-
349.03 2
4969.0
350.03 E
4968.0-
351.03 E
4967.0-
352.03 =
4966.0-
353.05 3
4965.0-
354.03 E
4964.0-
355.03 E
4963.0-
356.03 E
4962.0-
357.03 E
4961.0-
B80T Weil Graded Sand | 3
4960.0— 3 358-370 ft. color change to light olive 3
359.03 brown {2.5YR 5/4) E
4959.0~
360.03 =

PROJECT KAFB LF-01

HOLE NO. 0118

KAFB-0107 to KAFB-0121
February 2009
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HTW DRILLING LOG (continuation sheet) HOLE NO 0118

PROJECT KAFB LF-0t | INPSECTOR Bryan Graham [SHEET 20 of 27

Field Geotech Blow
Screening |  Sample Amalytical | o o4y
Sample No
b e Resulis | or Core Bore 1 *
a d No. ]

ELEV. DEPTH DESCRIPTION OF MATERIALS REMARKS

3568-370 fi. color change to light ciive

4958.0- brown (2.5YR 5/4) Cont.

361.0

4957.0+
362.0

4956.0—
363.0

4955.0+
364.0

4954.0
365.0

4953.0-
366.0

4952.0+
367.0

4951.0
368.0

4950.0—
369.0

4949.0—
370.0

Poorly Grade Sand with Gravel
370-383 ft. Dry, loose, light olive 0.6
brown (2.5YR5/4), (SP)  [ereeeeees

4948.0—
371.0

4947.0+
372.0

4946.0
373.0

4945.0-
374.0

4944 .0
375.0

4943.0
376.0

4942.0—
377.0

4941.04
378.0

4940.0—
379.0

pvn Db Deernro Do senboeerres berenr s Lo boeees eleep s oeessnr b oneaer e boveernenabaeoennees benoanrooeforereernnbonvenneenebioeerenibinaeinign

4939.0

|Ill|l]llli[llIIIlll[""II]Il]llllllllllllllll!llllllllllllllllllHllllIIlllllllIIIIIIIII|III|"||||||||||"||““|||"F|||"||||||||""|||||||||||||“Illllll]IIIIHIIIII.IIIIIIIlllllllllllllllllllll

380.0°

PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) [HoLE Ko at1s
PROJECT KAFB LF-01 INPSECTOR Bryan Graham |SHEE'I' 210f 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS Sc:'::nu %::";l": Anatytical [ oW REMARKS
Results | or Core Bore Sampfle No. h
2 b ¢ d No. g

49380+ 3
381.03 3
4937.0-
382.03 =
4936.0-
B0 SiySand T
4935.0+ 3 383-395 ft. Moist, loose, light brown E
384.03 (2.5YR 6/2), fine silty sand, (SM) 3
4934.0-
385.03 E
4933.0-
386.0= =
4932.0-
387.03 E
4931.0~ E 3
388.03 =
4930.0-
389.03 E
4929.0-
390.03 E
4928.0-
391.03 3
49270 3 :
392.03 E
4926.0-
393.03 E
4925.0-
394.02 =
4924.0-
39597 Well Graded Sand With Gravel |
4923.0 3 395-420ft. Dry, loose, light olive 1.7
396.09 brown (2.5YR 5/4), gravelly medium  }--------- 3
49220- 3 sand. (SW)
397.03 E-
4921.0-
398.03 E
4920.0-
399.03 =
4919.0-
400.03 3

PROJECT KAFB LF-91 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLE NO o118
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 22 of 27
ELEV, | DEPTH DESCRIPTION OF MATERIALS sﬂ':'::“ m:‘ Analytical c?,':"l"'“ REMARKS
a b c Results | or Core Bore Sampfle No. h
d No. ']

3 395420 ft. Dry, loose, light olive 3
4918.0— 3 brown (2.5YR 5/4), gravelly medium
401.03 sand, (SW) Cont. 3
4917.0-
402.03 E
4916.0
403.03 =
4915.0-
404.03 E-
4914.0- E 3
405.03 E
4913.0-
406.03 E
49120 3 5
407.03 E
4911.0-
408.03 =
4910.0- E
409.03 =
4909.0-
410.03 3
4908.0-
411.03 -
4907.0- E
412.03 3
4906.0-
413.03 E
4905.0
414.03 3
4904.0-
415,03 =
4903.0-
416.03 =
4902.0-
417.03 =
4901.0
418.03 =
4900.0
419,03 E
4899.0~ 3
420.03 =

PROJECT KAFB LF-01 HOLE NO, 0118

KAFB-0107 to KAFB-0121
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HTW DRILLING LOG (continuation sheet)

IHOLE NG 0118

PROJECT KAFB LF-01 INPSECTOR Bryan Graham ISHEET 2Bof27
ELev. | DEPTH DESCRIPTION OF MATERIALS SCR':"::".:’E’ :ﬁn s:;:;{t:;.; o | REMARKS

a b c & No. f g h
3 Well Graded Gravel with Sand 3
4898.01 3 420-430 ft. Moist, light olive brown 3
421.03 (2.5YR 5/4), quartz, metamorphic, E-
4897.0- g volcanics, (GW) E
422.03 =
4896.0- 3 3
423.03 =
48950- 3
424.03 3
489404 3 S
425.03 =
48030- 3
426.03 3
4892.0- E 3
427.03 =
489104 3
428.03 2
4800.0- 3
429.03 3
4889.0- 3
430.0F - mmommm e =
3 Poorly Graded Sand with Gravel 3
4888.0+ 3 430-469 ft. Moist, cemented, light 1.6
431.03 olive brown (2.5YR 5/4), (SP)  [rereereees 3
4887.0- 3 :
| 432,03 3
4886.0- 3 E
433.03 =
4885.0- 3
434.03 =
488404 3
435.03 =
488304 3 E
436.03 3
48820 3 E
437.03 E
48810~ 3
438,03 E
4880.0-
439.03 E
4879.04 3 E
440,07 =

PROJECT KAFE LF-01

HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet)

HOLE NOQ 0118

PROJECT KAFE LF-01

INPSECTOR Bryan Graham

SHEET 24 of 27

ELEV.

DEPTH
b

DESCRIPTION OF MATERIALS

[

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.

Blow
Counts

REMARKS
h

4878.0

4877.0—

4876.0—

4875.0—

4874.0-

4873.0

4872.0

4871.04

4870.0-

4869.0

4868.0-

4867.0—

4866.0

4865.0—

4864.0—

4863.0—

48620+

4861.0

4860.0

4859.0—

4410

442.0

443.0

:

Do peelvpergeredouangpdoesonrebovoneeseolenrovanroloevearovabaeoososnnlonvonaeriboreseaaneloneasonneloaneeanaabosnvonreslesennnprefogerorsosloviasnpneloeanaprasbeanannnioloneenrninlonnenians

445.0

446.0

447.0

448.0

449.0

450.0

451.0

452.0

453.0

454.0

455.0

456.0

457.0

458.0

459.0

'y
(=]
il
(=]

430-469 ft. Moist, cemented, light
olive brown (2.5YR 5/4), (SP) Cont.

T T T T T T e T T T T T T o T T e T T T P o T o e e o e e e e e i e e e e mey
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HTW DRILLING LOG (continuation sheet) HOLE No o118
PROJECT KAFB LF-01 INPSECTOR Bryan Graham SHEET 25 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS s;‘:.',‘:ng ‘?s:‘,’n‘;‘l’:‘ s:::mim oow REMARKS

a b c Resdull.s GI'CO'::.BDI'Q f . h
3 430-469 ft. Moist, cemented, light E
4858.0~ 3 olive brown (2.5YR 5/4), (SP) Cont. E
461.03 3
4857.0
462.0= E-
4856.0 E
463.03 E
4855.0 E
464.03 3
4854.0
. 465.03 =
4853.0-
466.03 =
4852.0-
467.03 =
4851.0
T 468.03 =
4850.0
469.0F —c---c------e-mcmccmoomomd 3
3 Silty Gravel E
4848.0 3 469-478 ft. Wet, loose, silty gravel 3
470.03 with minor clay, quartz and E
4848.0- E metamorphic clasts, (GM) E
471.03 E
4847.0 E
. 472.03 3
4846.0
473.03 3
4845.0-
474,03 E
4844.0—
475.03 =
4843.0
476.03 3
4842.0 E
477.03 E
4841.0 E
478.03 E
3 Clayey Sand 3
4840.0+ 3 478-505 ft. Wet, loose, olive yellow
479.09 (2.5YR 6/8), medium to coarse sand, E
ag300- 3§ GO
480.03 =

PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLE Nooms
PROJECT KAFB LF-01 {NPSECTOR Bryan Graham SHEET 26 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS s;’?':'l‘d.'.'; o %Enr:}"‘é' s:n;m cz:r:u REMARKS

a b c d!.l or No. ore f g h
3 478-505 ft. Wet, loose, olive vellow E
4838.0+ 3 (2.5YR 6/8), medium to coarse sand, E
481.09 (SC) Cont. 3
4837.0-
482,03 3
4836.0-
483.03 =
4835.0~
484.03 =
4834.0-
485.03 3
4833.0-
486.03 =
4832.0-
487.03 =
4831.0- E
488.03 3
4830.0-
489.03 3
4829.0-
490.03 3
4828.0-
491.03 3
4827.0
492.03 =
4826.0— 3
493.03 3
4825.0-
494.03 =
4824.0-
495.03 3
4823.0-
496.03 3
4 end of day 9-28-04 drill depth 496 ft. E
48220
497.03 3
4821.0-
498.03 3
4820.0-
499.03 3
4819.0-
500.03 2

PROJECT KAFB LF-01 HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0118

PROJECT KAFB LF-01

INPSECTOR Bryan Graham

SHEET 27 of 27

ELEV. DEPTH

DESCRIPTION OF MATERIALS

c

Fleld Geotech
Screening Sample
Results | or Core Bore
d No.

Analytical
Sample No.
f

Counts

REMARKS
h

48180 3
501.03

4817.0+

502.03

4816.0- E
503.03

48150 3
504.05

4814.0
505.0

IITETNTTANTNRIT]

4813.0-
506.03
4812.0-

507.03
4811.0

508.0=
4810.0-

509.02
4809.0-

510.03
4808.0-

511.03
4807.0-

(A1LT]

512.03
4806.0-

513.0=
4805.0-

514.03
4804.0-]

1010

515.03
4803.0

516.03
4802.0-

517.02
4801.0-

518.03
4800.0-

519.03

4799.0

520.03

end of day 9-28-04 total depth 505 ft.

|IIIIIIIlI|IIIIlIIII|IIIIIIIII|IIIIIIIII|IIIIIIIFI|iIIIll"I||llllllll'"lllllIlllllllllllllllIlllllllllllllll|l|II|III[|IIIIIIIII|IIIIIIIlllll"|""||""|“|I""|"”]"”””ll””“lllllllllllll

PROJECT KAFB LF-0t

HOLE NO. 0118
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APPENDIX B

OVERBURDEN WELLNO. Ol A
MONITORING WELL —
CONSTRUCTION DIAGRAM

PROJECT ww(—=> [HER LT™ DRILLER M\ ()¢ Gumas = WD

PROJECT NO. 3735 0051, 2w s 3 DRILLING
DATE  fom2 ot BORING NO.: 2774 METHOD R Jeim
DEVELOPMENT >

ELEVATION i =
it 7 Werned Dail / Surge [Pemo
e o

GEOLOGIST

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK-UP TOP OF SURFACE CASING:
STICK-UP RISER PIPE:
TYPE OF SURFACE SEAL:
7 = S, Covarta
32-7 " Comrd/BanTenta

1.0. OF SURFACE CASING: (Y
TYPE OF SURFACE CASING: prC

i

1R E

ELEVATION

\

i

e

\

RISER PIPE 1.D. [T
— TYPE OF RISER :
PIPE: Pue

|

B RN

i

|

— DOREHOLE 1"y - o~ 2ov!
DIAMETER: G55 pow-5S0S .

TYPE OF BACKFILL: F&-gL'gu\\J‘f Voo n fom s
ELEVATION/DEPTH TOP OF SEAL: 7
TYPEOF SEAL:  %/¢% RenToas 3 -

NSNS SSST

Vi

!

DEPTH TOP OF SAND PACK: “lerg b

ELEVATION/OEPTH TOP OF SCREEN: 455

TYPE OF

SCREEN: Pre

SLOTSIZE XLENGTH: _Ji2ChT 3207

TYPE OF SAND PACK: /0 -2 SilivmSad

455

AU

ELEVATION/DEPTH BOTTOM OF SCREEN:

ELEVATION/DEPTH BOTTOM OF SAND PACK: ‘365
TYPE OF BACKFILL BELOW OBSERVATION
WELL: _70/20 Siken S~

' ; ELEVATION/OEPTH OF HOLE: $p5

% AT Boy o a7 Quc

"3!.--19
NOT TO SCALE e ,
1 85 -~ Li%p

Kirtland AFB

Monitoring Well Installation Report B-6 May 2005

AR 2%, KAFB-0107 0 KAFB-0121

February 2009
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HTW DRILLING LOG eI
1. COMPANY NAME Tetra Tech EC 2. DRILLING CONTRACTORWDC lsnxen of 27
3, PROJECT LF-001 and OT-028 Well instaiiation 4. LOCATION Kitland AFB
5. NAME OF DRILLER Mark Green 6. MANUFACTURERS DESIGNATION OF BRILL
{7. 81ZE3 & TYPES OF DRILLING GEFCO Star S0K-CH . 8. HOLE LOCATION LF-001
& SAMPLING EQUIPMENT air sotary
11 34" cas, 02008 8, SURFACE ELEVATION 5313.47
9 5/8" cas. 200-505
f 10. DATE STARTED /3001 11, DATE COMPLEYED 10/204
12. OVERBURDEN THICKNESS 5051, 15. DEPTH GROUNDWAYER ENGOUNTERED 457 fi.
13. DEPTH DRRLLED INTC ROCK 08 16. DEPTH TO WATER & TIME AFTER DRILLING COMPLETED 4571,
14. TOTAL DEPTH OF HOLE 505 #. 17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY) NA
1s;§mw_c_:mc.n. SAMPLES NA DISTURBED UNDISTURBED 19, TOTAL RUMBER OF CORE BOXES
: oe Tt o 1, TOTAL
18, SAMPLES FOR CHEMICAL ANALYSIS - voc . MET, OTHER {Specity)] OTHER (Specity)l OTHER s %
72, DISPOS{TION OF HOLE

PROJECT LF-001 and OT-028 Wel installation

HOLE ND.0119

- AR 2%G6

KAFB-0107 to KAFB-0121
February 2009
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HTW DRILLING LOG {(continuation sheet) HOLENO o119
PROJECT LF-001 and OT-028 Welt Installation INPSECTOR Bryan Graham SHEET 2 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS s“':‘::w ‘;:"“::‘I‘: Jnaiyica how REMARKS
a b c R“:‘"‘ or °°,::B°" i 0 B
5313.0- E g-aZrédf)t' %Ir';, loose, reddish brown E
1.03 (2.5YR5/4), (ML) =
5312.0-
2.03 E
5311.0-
3.03 3
5310.0- E
4.03 =
5309.0
5.03 E-
5308.0- E 3
6.0
5307.0-
7.0
5306.0-
8.0
5305.0
9.0
5304.0-
5303.0— 100 slightly cemented 03
"mod e
5302.0-
12.0 E
5301.0-
13.0 3
5300.0-]
14.0 E
5299.0
15.0 =
52980 color change to red (2.5YR 5/6) 5
16.0 =
5297.0 E
17.0 E
5296.0-
18.0 3
5295.0
904 e 3
5294.0 0.6 E
200 0 e =
PROJECT LF-001 and OT-028 Well Instaliation HOLE NO. 0119

KAFB-0107 to KAFB-0121
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HTW DRILLING LOG (continuation sheet) —
PROJECT LF-001 and OT-028 Well Instaliation INPSECTOR Bryan Graham SHEET 3 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS 5“':':.'1‘:“9 m:‘ Analytical [ Sl REMARKS
. b c R"d“"’ or ct;lr:.Bore Sampflu No. . b
5293.0
21.03 3
5292.0-
22.03 3
5291.0-
23.03 E
5290.0- 3
24.03 3
5289.0
25.03 3
5288.0-
26.03 3
5287.0-
27.03 E
5286.0~
P N i T T T i v 3
5265.0— 4 Well Graded Gravel with Sitl/Sand 0.4 E
g4 28-34 ft. Dry, slightly cemented, very . 3
29.03 pale brown (10YR 7/4), quartz clasts |- E
5284.0- 3 in medium sand matrix, (GW-GM) E
30.03 3
5283.0
31.03 3
5282.0
32,03 3
5281.0
33.03 3
5280.0
o] YIS
J 34446 ft. Dry, loose, light reddish 3
35.09 brown (2.5YR 6/4), trace of gravel, 3
5278.0 3 (SM)
36.02 2
5277.0-
37.03 E-
5276.0-
38.03 3
5275.0-
309 e E-
5274.0- 11
003 e E
PROJECT LF-001 and OT-028 We¥ Instalation HOLE NO, 0119

KAFB-0107 to KAFB-0121
February 2009
106 of 159



HTW DRILLING LOG (continuation sheet) HOLE NO 0119
PROJECT LF-00t and OT-028 Well Installation INPSECTGOR Bryan Graham SHEET 4 of 27
ELEv.. | DEPTH DESCRIPTION OF MATERIALS &2,',‘:“' g:m Analytical [ 31O REMARKS
. b . Resdults or GoNr:.Bon Sampfle No. ) N
5273.0-
41.03 =
5272.0
42,03 3
5271.0-
43.03 E-
5270.0- E 3
44,03 E-
5260.0—
45,03 E
5268.0—
46,05 ——--— - - = - m—mm——mm—m o E
5267.0— 3 Well Graded Gravel with Silt/Sand E
4 46-49 ft. Dry, very pale brown (10YR
47.03 7/4), (GW-GM)
5266.0—
48.03
5265.0-
490_: _______________________________________
52640 2 fgatyﬁg?t?gry, light reddish brown 0.0
50.09 (25YR6M),(SM) e
5263.0-
51.03
5262.0- E
52.03 E
5261.0—
53.03 3
5260.0 E 3
54,03 3
5259.0
55.03 2
5258.0—
56.0= E
5257.0 3
57.03 3
5256.0—
58.03 E
5255.0—
59.03 E
5254.0
60094 e E
PROJECT LF-00% and OT-028 Well installation HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLENO 119
PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 5 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS sﬂ':'::ng %:‘,’n':f: Analytical | 1o REMARKS
2 b ¢ Rosdults or c::;-Bon Sampflo No. . h
52530 1 £06T T Dry, cementsc, lghtred | 02
61.03 (2.5YR 6/4), silty mediumto fine [~ =
5252.0 3 sand, (SP-SM) E
62.03 E
5251.0-
63.03 3
5250.0- 3
64.03 =
5249.0-
65.03 3
5248.0-
66.03 3
5247.0
casod g SiltySand T 3
3 67-97 ft. Dry, cemented, pale brown E
68.09 (10YR 6/3), gravelly, mediumto [----o 3
5245.0 5 coarse sand, (SM) 0.3 E
60.0d e 3
52440
70.072 :;
5243.0-
71.03 3
5242.0
72.03 =
5241.0-
73.03 =
5240.0
74.03 3
5239.0-
75.03 E
5238.0-
76.03 . I PRPPIn E-
5237.00 3 ?{‘é»‘?a"é?l‘")’f'f'iﬁ‘éssea'.iﬁhéimﬁor 0.4 :
7703 clay, siltstone clasts, (SM)  |--oeeeees =
5236.0
78.03 E
5235.0
79.03 =
5234.0
80.03 =
PROJECT LF-001 and OT-028 Well Installation HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 6 of 27

Fleld Geotech Blow
Screening Sample sﬁ""{"f:ol Counts
a b c Results | or Core Bore mp'e *

d No. g

ELEV. DEPTH DESCRIPTION OF MATERIALS REMARKS

5233.04
81.0
5232.0
820
5231.05
83.0
5230.0-
84.0
5229.0—
85.0
5228.0—
86.0
5227.0—
87.0

5226.0
88.0
5225.0+
80.05
5224.0
90.0

5223.0— Grades to medium sand

104 200000 e
5222.04
92.0
5221.0
83.0
5220.0
94.0
5218.0
85.0
5218.0+
86.0
5217.0

97.0

Poorly Graded Sand
97-139 ft. Dry to moist, loose, pale 0.1

brown (10YR 6/3), medium to fine ~ |-----ree-
sand, (SP)

5216.0
98.0
5215.0
99.0
5214.0

weve e deeesn fooveennboeere bevesonn leesnoabyrosernlos v berevaeebovenveeasbnaeene el eeeanenefernr ey ies b el epeeevaabevoseepdenen o g
[=
N

T T T T T T T T T TR T T [ T [T O T [T T T T T T T T [ T T L T [T TR T T T T T o T A e T T T TR Ty

100.04

PROJECT LF-00t and CT-028 Well Installation HOLE NO. 0118

KAFB-0107 to KAFB-0121
February 2009
109 of 159



HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation

INPSECTOR Bryan Graham

SHEET 7 of 27

ELEV.

DEPTH

DESCRIPTION OF MATERIALS

Field
Screening
Results
d

Geotech
Sample

or Gore Bore

No.

Analytical
Sample No.
f

Blow
Counts

h

5213.0—
5212.0
5211.04
5210.0-
5209.0+
5208.0+
5207.0+
5206.0+
5205.0—
5204.0
5203.0
5202.0-

5201.0+
| 5200.0-
5189.0
5198.0
5197.0
5196.0-
5195.0

5194.0

101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
114.0
115.0
116.0
117.0
118.0

118.0

Loaonnsoadaeneeennrboneresvanbaeersanonloreosnnrebosnvonnabrvannnreslonnnnnganboreoreraslinensnnabonnperinsborernereedpnneranedpoioonuasboogantpraloegerioerboronnnesbopversnnabooyreanerforninnig

120.0

medium to fine sand, trace gravel,
color change to light yellow borwn
{10YR 6/4), gravels are well rounded

|IIlllllll|IIIllIlII]llIHIlll]lllllllll]lilllllllllllllllll'lllllllll'llllIIHI|lllllIIII|II|IIIII||IIIIIIIII|IIIIlIlIl|n]'"ll"llllIllllllllllllllllllllIlllll"lllIllllilllllIllllllllllllllllllllll
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 8 of 27
ELev. | pEpmH DESCRIPTION OF MATERIALS Scroaning | Sompie | Anatytical | SN REMARKS
. | ‘ Reuis” | orCore o | ST "

5193.0 g sand grades from coarse to medium é
121.03 3

5192.0
122.03 3

5191.0 3 :
123.03 =

5190.0 :
124.03 =

5189.0 3
125.03 =

5188.0
126.03 E

5187.0 E
127.03 3

5186.0-
128.03 E

5185.0-
129.03 =

5184.0- g 5
5183.0 130'0_§ same as above, coarse to medium 04 E—
3 sand, trace of gravel, (SP) - E

13108 e E

5182.0
132.03 =

5181.0 3 E
133.03 3

5180.0
134.03 E

5179.0 E E
135.03 2

517804 3
136.03 =

5177.0 E E
137.03 =

5176.0- g E
138.03 3

5175.0 E E
siraod o q Woll Graded Gravel with Sand | o 3
3 139-178 ft Dry, gravelly sand, - E

140.09 volcanic pumice {(SW) e =

PROJECT LF-001 and OT-028 Well Installation

HOLE NO, 0118
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HTW DRILLING LOG (continuation sheet)

|HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation

INPSECTOR Bryan Graham

ISHEET 90f27

ELEV.

DEPTH
b

DESCRIPTION OF MATERIALS

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

5173.0

5172.04

5171.0—

5170.0

5169.0—

5168.04

5167.0

5166.0

5165.0—

5164.0-

5163.0~

5162.0-

5161.04

5160.0-

5159.0

5158.0+

5157.0+

5156.0+

5155.0

5154.0-

141.0

142.0

143.0

144.0

145.0

146.0

147.0

148.0

149.0

150.0

151.0

152.0

153.0

154.0

155.0

156.0

157.0

158.0

159.0

Loovovvenabooavnnnrlooonupveelogonneroelesneronnefonrennenabavnsoaaenloveesnnibaneaeevaboaneasnneboosaestrboeevvanualosvennnrefvannesoaaboneoorovaboenyrvateboneesoanetnenaeyiaofonaeearpeloneorqnes

160.0

medium sand, mafic clasts, come
cemented, sandstone fragments,
(SwW)

| RLLLLLE LR LR L R r L R LR L LR L Ll L LR L LR RR L R L LR LR LR R LR LR R L LR LR R AR LLRLRL LR LLRRRLLLE)

PROJECT LF-001 and OT-028 Well Installation

HOLE NO.0D119

KAFB-0107 to KAFB-0121
February 2009
112 of 159



HTW DRILLING LOG (continuation sheet) [poLenootte
PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 10 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS Scromming ‘;:‘,’n‘;‘:." Analytical | % REMARKS
. b . Rns:lls or Ci::-Bm Samp:n No. . "
51530 3
161.03 E
5152.0-
162.03 E
5151.0
163.03 3
5150.0
164.03 E-
5149.0
165.03 =
5148.0
166.0-3 =
5147.0-
167.03 =
5146.0
168.03 E
5145.0-
169.03 3
5144.0
170.03 3
5143.0- E
171.03 E
51420
172.03 E
5141.0—
173.03 3
5140.0
174.03 3
5139.0
175.0= 3
5138.0
176.03 E
5137.0
177.03 E-
5136.0
5135.0 178'05 Well Graded Sand | 3
34 178-187 ft. Dry, sandy fine gravel, E
179.0-; quartz and tuft clasts, (GW) 5’
5134.0-
180.03 3
PROJECT LF-001 and OT-028 Well Instaltation HOLE NO. 01198
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HTW DRILLING LOG (continuation sheet) HOLENOoT19
PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 11 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS Scrii::::ng m: Analytical | Slow REMARKS
a b c Results | or Core Bore S:rnpfle Na. h
d No. g9
| 3 end of day 9-103-04 drill dpeth 180
5133.0 3t
181.03
5132.0~ 3
182.03
5131.0 3
183.03
5130.0 E
184.03
5129.0— E
185.03
5128.0 3
186.03
5127.0 E
187.0F ————— e e e
5126.0 3 Well Graded Sand
. 3 187-216 ft. Dry, medium to coarse 0.0

188.03 sand, minor gravels, volcanic and

5125.0— mafic clasts, (SW)

5124.0+
5123.0 3
5122.0-
5121.0+ E
5120.0
5119.0- E

5118.0

|I|IIIIlllllllIIIIIIIIIlllllll[lllIIIIlII'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIlIIIlIIIIlIIII|III|IIIII|IIIIIIIlIIIIlIIIIlIIIIIIIIIIIlIllllllllllllillIII||I‘I"|||I'|||||”|I|"|||||||||"|||||||||||"||
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HTW DRILLING LOG (continuation sheet) HOLE NO 6119
PROJECT LF-001 and OT-028 Weli Installation INPSECTOR Bryan Graham SHEET 12 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS Sc:l:ll::ng g‘am':: Anatytical [ Slow REMARKS

. b c Res;lu or c::'a ore Sampfle No. ) b
5113.0- 3
201.03 3
5112.0-
202.03 3
5111.0 E
203.03 E
5110.0 E E
204.03 =
5109.0-
205.03 =
5108.0-
206.03 3
5107.0
207.03 =
51060 3 E
208.03 E-
5105.0-
209.03 E
5104.0
210.03 E
5103.0
211.03 e E-
5102.0~ g 0.2 ;
21203 e =
5101.0
213.03 =
5100.0-
214.02 E-
5099.0-
215.03 =
5008.0-f 3 3
216.0-;--s-i|---s-a;‘a ---------------------------- ;—
509704 3 518095 fr, Moist, cemented, light 0.1
217.09 brown to gray (10YR 6/2), sandy silt  [--*>*-+*" 3
5006.0- 3 to silty sand, minor gravel, some E
218.0—§ clay balts, (SM) ;
50050- 3 E
219.03 =
5094.0 E 3
220.03 =

PROJECT LF-001 and OT-028 Well instaliation HOLE NO. 0119
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 13 of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS serald . g;*:;f: Analytical | SI% REMARKS
. b R Ras:lts or CO'::'BME Sampfle No. ) h

5093.0- 3
221.03 3

5092.0-
222,03 3

5091.0
223.03 E-

5000.0- 3 E
224.03 E.

5089.0
2250 ——--—-————om—————————————— E

5088.0] 3 Woell Graded Qravel with.SiltISand 0.3 E
3 225-243 ft. Moist, loose, light yellow . 3

226.03 brown (2.5YR 6/4), mediumto | E

5087.0— 4 coarse sand, (SW) 3
227.03 3

5086.0-
228.03 2

5085.0-
229.03 3

5084.0-
230.03 3

5083.0
231.03 E

50820-  :
232.03 E

5081.0- E
233.03 E-

5080.0-
234.03 3

5079.0- 3
235.03 2

5078.0
236.03 E

5077.0-
237.05 3

5076.0
238.03 3
5075.0 E
239.03 3

5074.0- 3 E

N
p-e
L=
(=

PROJECT LF-001 and OT-028 Well Installation

HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0118

PROJECT LF-001 and OT-028 Well Installation

INPSECTOR Bryan Graham

SHEET 14 of 27

ELEV. DEPTH DESCRIPTION OF MATERIALS

Field
Screening

Geotech
Sample

Results | or Core Bore

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

5073.0-
241.0
5072.0
242.0
5071.0+

Lnpglogsoaleiae

243.0 Well Graded Gravel with Silt/Sand

243-272 ft. Moist, cemented, light
olive brown (2.5YR 5/4), silty sandy
gravel, well rounded medium gravel,
quartz clasts in sandy silt matrix

5070.0
2440
5069.0+
245.0

5068.0~
246.0
5067.0
247.0
5066.0—
248.0
5065.0—
249.0
5064.0-
250.0
5063.0
251.0
5062.0
252.0
5061.0—
253.0
5060.0—
254.0
5059.0-
255.0
5058.0-
256.0
5057.0
257.0
5056.0+
258.0
5055.0
258.0
5054.0

| Lo bepaloooo g gl e bvenvenbenae by uepbssn b e b sles o eb ol e

260.0

||IlllIIII|IIII'IIIII|IlIIIllllllllllllll]lllllllllllliilllll|llllIllll|lll|"lll]ﬂlll]"1llllIHIlllllllIlIllllllllHIlllllllIlllllnIlIIll|llllIIllllllllllllllllIlIIlIl|Ii||lllllllIlll|lllllllllllll
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation

INPSECTOR Bryan Graham

SHEET 15 of 27

ELEV.

DEPTH

b

DESCRIPTION OF MATERIALS

c

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.
t

Blow
Counts

REMARKS
h

5053.0+

5052.04

5051.0

5050.0+

5049.0-

5048.0-

5047.0

5046.0

5045.0

5044 .0-

5043.0-

5042.0

5041.04

5040.04

5039.0

5038.0

5037.0+

5036.0+

5035.0

5034.0

261.0

262.0

263.0

264.0

265.0

ponnebosnnnnenrbannrrvansbiennernaabonnnarenlyrnnngngs

266.0

267.0

273.0

274.0

275.0

276.0

2770

278.0

279.0

280.0

Well Graded Gravel with Sand
227-237 ft. Moist, cemented, ligth
olive brown (2.5YR 5/4), sandy
gravel, well rounded clasts, sand
medium to coarse, (GW)

IIIII]IlIIIIIl]IlIIIIIllllllllllllllllIIIIII|IIIIIII|I|IIIIIIIII
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Welt Instaliation

INPSECTOR Bryan Graham

SHEET 16 of 27

ELEV.

DEPTH

b

DESCRIPTION OF MATERIALS

<

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sampls No.

Blow
Coumts

REMARKS
h

5033.04

5032.0

5031.0

5030.0

5029.0

5028.0—

5027.0-

5026.0

5025.0—

5024.0+

5023.0

5022.0

5021.0

5020.0—

5019.0

5018.0+

5017.0-

5016.0-

5015.0

5014.0

281.0

282.0

283.0

284.0

285.0

286.0

287.0

288.0

289.0

280.0

201.0

292.0

293.0

284.0

205.0

206.0

297.0

298.0

299.0

Loeossscoabovevonnnelssevvennsbonvvnuvnebesonnnnnaloonsonnssbosopnsnnaloneesonabossponseelpsnsassnebovspasesbonnnnnsvolonnesvonnbontvennnnlosennroroboenrosnnnbarvonnnreloonvnneanbovsvunnenlagepienes

©w
(=]
o
(=]

227-237 ft. Moist, cemented, ligth
olive brown (2.5YR 5/4), sandy
gravel, well rounded clasts, sand
medium to coarse, (GW) Cont.

|I|IIl"lI]I[lllllll[llllll'lll[llll“l"rlllllllllllllIlllII|II|I!lllllllIl""ll|"||||“|""“||||"|“||"||"|||"||||||"|"|”"""|’|"|||||||||“""ll"""l|II”"""'”|"|"|||'||"Hll
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HTW DRILLING LOG (continuation sheet) HOLE NO 0119

PROJECT LF-¢01 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 17 of 27

Fiekd Geotech

Screening Sample
Reasulis | or Core Bore Sarnp:e Na. h
d No. ]

Blow

ELEV. DEPTH DESCRIPTION OF MATERIALS Analytical | 0 ae REMARKS

a b [

227-237 ft. Moist, cemented, ligth
olive brown (2.5YR 5/4), sandy
gravel, well rounded clasts, sand
medium to coarse, (GW ) Cont.

5013.0+
301.0
5012.0
302.0
5011.0
303.0
5010.0
304.0
5009.0-

305.0
5008.0-
306.0
5007.0-
307.0
5006.0-
308.0
5005.0-
309.0
5004.0-
31003 e
5003.0-
3103 e
5002.0-
312.0
5001.0-
313.0
5000.0-
314.0
4999.0-
- 315.0
4998.0-
316.0
4997.0-
317.0
4996.0-
318.0
4995.0-
3190 0 e

4994.0
320.0

Lovserenlosnsneneboonesnenebiasenneerboneseeresdonreneensboennrndoepnd e e gaana e b treprbo o sgeecdbnan oo beggen e b e linseieng
o o
[N} -
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HTW DRILLING LOG (continuation sheet) HOLE NO 0118
PROJECT LF-001 and OT-028 Well installation INPSECTOR Bryan Graham SHEET 18 of 27
ELEV. DEPTH DESCRIPTION OF MATERIALS Scrttll:llng m: Analytical c?:'::u REMARKS
a b c Res:lts or C«::.Bou Sampfle Ne- g h
4993.0-
321.03 E
4992.0-
322.03 E
4991.0 3 3
323.03 E
4990.0-
324.03 E
4989.0
325.03 3
4988.0~
326.03 E
4987.0- 3 =
wossod 3 SityGravelwithsand | 3
E 327-343 ft. Dry, cementied, grayish . E
328.04 brown (10YR 5/2), quartz clast, |- =
4985.0- 1 rounded, (GM)
329.03 E
4984.0-
330.0Z 3
4983.0-
331.03 E
4982.0-
332.03 2
4981.0
333.03 E
4980.0-
334.03 E
49790 3 3
335.03 .
4978.0- 2
336.03 3
4977.0- E :
337.03 3
4976.0 E
338.0= E
4975.0- E
339.03 E
4974.0
340.03 =
PROJECT LF-001 and OT-028 Welt Installation HOLE NO. 0119

KAFB-0107 to KAFB-0121
February 2009
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation

INPSECTOR Bryan Graham

SHEET 19 of 27

ELEV.

DEPTH

DESCRIPTION OF MATERIALS

[+

Fleld
Screening
Rosuits
d

Guotech
Sample
or Core Bore
No.

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

4973.0+

4972.0

4971.0+

4970.0—

4969.0

4968.0—

4967.0

4966.0-

4965.0—

4964.0-

4963.0+

4962.0

4961.0+

4960.0

4959.0—

4958.0

4957.0—

4956.0-

4955.0

4954.0

341.0

342.0

344.0

345.0

poralisaeenesrlonanrnees

346.0
347.0
348.0
349.0
350.0
351.0
352.0
353.0
354.0
355.0
356.0
357.0
358.0

3588.0

360.0

343,03 oo

Well Graded Gravel with Silt/Sand
343-365 ft. Moist, cemented, light
yellowish brown (2.5YR 6/4),
rounded gravel, quartz, (GW-GM)

Illllllll'|lllllllllllllllIlllllll[lIlllllllllllil|Illllllll'lllllllll|lllllllll|lllllIlllllllllllllllllllllll|lllllllll]lll[ll“I|llllllIll|lllllllll'lllllllllll!lllIlII|II|IIIIlIlllllllllllllllllll!
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HTW DRILLING LOG (continuation sheet)

lHOLE NG 0118

PROJECT LF-001 and OT-028 Well Installation

INPSECTOR Bryan Graham

Isueerzo of 27

ELEV. DEPTH

DESCRIPTION OF MATERIALS

c

Field
Screaning
Results
d

Gaotech
Sample
or Core Bore
No.

Analytical
Sample No,
f

Blow
Counts

REMARKS
h

4953.0
361.0
4952.0-
362.0
4951.0
363.0
4950.0
364.0
4949.0-
365.0
4948.0+
366.0
4947.0+
367.0
4946.0
368.0
4945.0+
369.0
4944.0+
370.0
4943.0—
371.0
4942.0
372.0
4941.0-
373.0
4940.0
374.0
4939.0+
375.0
4938.04
376.0
4937.0+
377.0
4936.04 .
378.0
4935.0-
379.0
4934.0

Well Graded Gravel with Sand
365-370 ft. Moist, silty gravelly
sand, (GW)

Well Graded Gravel with Silt/Sand
370-380 ft. Same as 343 ft - 360 ft,
(GW-GM)

Boowvvvaeloneosnenederonsnenedoasnonrabonanpeneobentovaneoloenearooalaorraannlonnaneribovaneasneloncarannelosneeveaeboenronvalereoranredonnranneauroanrnnsloenengrooboorarnnreloerwnrerelpagenions

[}
=]
(=]
o
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HOLE NO

PROJECT INPSECTOR SHEET 21 of 27
ELEV. | DEPTH
a b
381.07

PROJECT

HOLE NO,
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HTW DRILLING LOG (continuation sheet)

|HoLE NO 0119

PROJECT LF-001 and OT-028 Welt Installation

INPSECTOR Bryan Graham

SHEET 22 of 27

ELEV.

DEPTH
b

DESCRIPTION OF MATERIALS

[

Field Geotech
Scresning Sample
Resuits | or Core Bore
d No.

Analytical
Sample No.
{

Blow
Counts

REMARKS
h

4913.0-
4912.0
4911.0
4910.0
4909.0-
4908.0—
4907.0
4906.0
4905.0
4904.0
4903.0-
4902.0-
4901.0-
4900.0-
4899.0
4898.0
4897.0-
4896.0~
4895.0—

4894.0+

401.0
4020
403.0
404.0
405.0
406.0
407.0
408.0

409.0

pvendveebesenenreabonneornalonreonnaabovosvenealenepepperbarrerronelpreersnslianegneibueeinniey

41003 —2m == m == mm e oo

411.0

412.0
413.0
414.0
415.0
416.0
417.0
418.0
419.b

420.0

||||||||||I|||||||||||||]||||||||,||;|||||||||||||||,|||||,||||||||||||||||||||||||||||||IIIII|I!IIIIII

Clayey Gravel with Sand
410-430 ft. Gravel with clayey
clasts, (GC)

|lll|”llI|lllllllll|lllllllll|III||“|||""|""I"l"““l"l““"l“""l”l||""|"I|||"""I”l""”l"l“||"|||“"l"]l“"““l"""|"|“""l"ll""”"“|"|"|l]""”“l]lllllllll
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HTW DRILLING LOG (continuation sheet)

|HOLE NO 0118

PROJECT LF-001 and OT-0268 Well Installation INPSECTOR Bryan Graham ISHEET 23 0of 27
ELEV. | DEPTH DESCRIPTION OF MATERIALS Scs::-‘:ny %:?::7: Analytical | 1% REMARKS
. b . Res;lts or &R-Bou Sampflo No. ) "
4893.0— § Sarz;el increases to gravelly sitly 03 E
42109 e =3
4892.0- 3
422,03
4891.0 E
423.03
4890.0- E
424.03
4889.0-
425.03
4888.0-
426.03
4887.0-
427.03
4886.0
428.03
4885.0
429.03
4884.0
asszod g Woll Graded Gravel with Sand |
4 430-438 ft. Moist, cemented, pale
431.03 brown {10YR 6/3), gravelly sand, E
4882.0— 3 GW) E
432,03 E-
4881.0
433.03 E
4880.0-
434.05 E
4879.0-
435.03 =
4878.0
436.03 =
4877.0 3 E
437.03 3
4876.0
wsrsod o SitySandwithGravel | o 3
4 438453 ft. Moist, cemented, pale . E
439.03 yellow (2.5YR 7/3), silty finesand ~ [---------- 3
4874.0- 3 with trace well rounded gravel, {SM) E
440.03 =

PROJECT LF-001 and O7-028 Wall Instalfation

HOLE NO. 0118
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HTW DRILLING LOG (continuation sheet) [HoL= o or1e
PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham SHEET 24 of 27
ELev. | bePmH DESCRIPTION OF MATERIALS scroening | Sampte Anabytical sl REMARKS

a b c Rusdults or coroua‘Bom mpfa . o h
4873.0-
441.03 =
4872.0 E 3
442,02 3
4871.0
443,03 2
48700- 3
444.03 3
4869.0
445.03 3
4868.0
446.03 -
4867.0-
447.03 =
4866.0-
448.0% ';;
4865.0-
449.03 3
4864.0
450.03 3
| 4863.0
' 451.03 3
4862.0
452.03 E
4861.0-
453.0F - —— - m oo mmem e 3
4860.0- 3 Well Graded Sand with Gravel 0.1 E
3 453484 ft. Moist, cemented, light . E
454.03 pale brown (10YR 5/3), sandy |- 3
4859.0~ 3 gravel, (SW)
455.0= E-
4858.0 3 E
456.03 =
4857.0
457.03 =
4856.0
458.03 E
4855.0
459.03 E
4854.0 E E
460.07 3

PROJECT LF-001 and OT-028 Well Installation HOLE NO. 0119

KAFB-0107 to KAFB-0121
February 2009
127 of 159



HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Installation INPSECTOR Bryan Graham

SHEET 25 of 27

Fleld
- |'Screening

a b c R“:'m

ELEV. DEPTH DESCRIPTION OF MATERIALS

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

4853.0—
4861.0
4852.0
462.0
4851.0
463.0
4850.0~
464.0
4849.0-
465.0
4848.0-
466.0
4847.0-
467.0
4846.0
468.0
4845.0-
469.0
4844.0+

470.
0.0 Same as above, cuttings are

4843.0- saturated

471.0
4842.0-
472.0
4841.04
473.0
4840.0-
474.0
4839.04
475.0
4838.0+
476.0
4837.0+
477.0
4836.0
478.0
4835.0-
479.0
4834.0

Dovespnnanlanpperredespenieasdonoreoaslpinreesenlevesqnnqborponnnsbannnnevpalueniyaprrloressqaeslonnnnraredosoneresrbovqnnnrasloneovanrebvevnasverlopasrrroloearpnrnsbonyoranyglpaarpnneliniseinl

£
0
(=]
o
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HTW DRILLING LOG (continuation

sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Instaliation INPSECTOR Bryan Graham

SHEET 28 of 27

ELEV. DEPTH DESCRIPTION OF MATERIALS

a b . c

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.
£

Blow
Counts

REMARKS
h

4833.0—
481.0
4832.0
482.0
4831.0
483.0
4830.0-

484.0

Silty Sand with Gravel

484-505 ft. Satuarted, cemented to
loose, reddish brown (2.5YR 5/3),
(SM)

4829.0

485.0
4828.0

486.0

4827.0-
487.0
4826.0-
488.0
4825.0-
489.0
4824.0-
490.0
4823.0+
491.0
482204
492.0
4821.0-

493.0
4820.0
484.0
4819.0-
495.0
4818.0
496.0
4817.0—
497.0
4816.0
498.0
4815.0-
499.0
4814.0
500.0

Lowannnroabeneoroonalonvornanaboavonnnnelossnosesokaennnnnonlooeosnnraloaproanenlosonnnarodoeaneovarbonnnoasnalesnnpesebonnrvonpalonarenaenleqnnrenaelatnrnnn
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HTW DRILLING LOG (continuation sheet)

HOLE NO 0119

PROJECT LF-001 and OT-028 Well Instailation

INPSECTOR Bryan Graham

SHEET 27 of 27

ELEV.

DEPTH
b

DESCRIPTION OF MATERIALS

Field
Screening
Results
d

Geotech
Sample
or Core Bore
No.

Analytical
Sample No.
f

Blow
Counts

REMARKS
h

4813.0+

4812.0

48110- 3

481004 3

4809.0

4308.0-

4807.0

4806.0

4805.0—

4803.0+

4802.0

4501.04

4300.0-

4799.0—

4798.0~

48040+ 3

484-505 ft. Satuarted, cemented to
loose, reddish brown (2.5YR 5/3),
(SM) Cont.

47970 3

47960 3

47950 3

4794.0

end of day 10-1-04 total depth 505 ft

TIT T T [T T T [ U T T [T O T T T e T [ T T [T e T T T T e T T T T [T TR T T T T T O T F T R T T T [ A TR T T T T T T e T T AT A [T T T e T
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WELL DATABASE SUMMARY SHEET

Geo Location:
Well Completion Date:
Completion Zone:

Formation of Completion:

KAFB LANDFILL #1
12-JUN-2006
SAND/GRAVEL

Praject Name: MONITOR WELL REPLACE
ERADS #:

Woell Namae: KAFB-0120

Owner Name: KAFB

Date Drilling Started:  09-JUN-2009

Drilling Contractor: WATER DEVELOPMENT CORP (W
Drilling Method: ARCH STAR 50K

Borehole Depth: 465

Casing Dapth: 4615

Well Comment: BOREHOLE DIAMETER IS 11,75 INCHES FROM 0-280 FEET

AND 9.75 INCHES FROM 280-465 FEET.

398566.004
1469081.875

(X} Easting:
(Y) Northing:

Protective Casing:

Top of Inner Well Casing: 5289.62
Concrete Pad:

Ground Surface: 5286

Initial Water Elevation: 4862.12
(FAMSL)
Initial Depth To Water: 4215
(FBGS)
Last measured water lovel was 4858.84 FASL
measured on 24-JUN-2008
Date Updated: Date Printed:
05-FEB-2008 14-NOV-2008

il

|
|

Interval
GROUT/BACKFILL 1

CONCRETE

Interval
CASING

SCHEDULE 80 PVC

Interval
BOREHOLE

Interval
GROUT/BACKFILL 2

CEMENT/BENTONITE

Interval
SEAL1

BENTONITE SLURRY

Interval
SEAL 2

BENTONITE CHIPS

Interval
SECONDARY P_ACK

SUGAR SAND

Interval
PRIMARY PACK

10/20 SILCA SAND

Interval
SCREEN

SCHEDULE 80 PVC

Caslng Stickup:

3.62

Start Stop
o 1"

Start Stop
0 481.5'
4" o.D. 45"

Start Stop
0 485"
975" op. 11.75"

Start Stop
1 5'

Start Stop
5' 42

Start Stop
42' 368"

Start Stop
368’ 418

Start Stop
418’ 465*

Start Stop
429' 459°

Slot Size 01

KAFB-0107 to KAFB-0121
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WELL DATABASE SUMMARY SHEET

Project Name: MONITOR WELL REPLACE Geo Location: KAFB LANDFILL #1
ER ADS #: Waell Completion Date: 12-JUN-2006
Well Name: KAFB-0120 Complstion Zone: SAND/GRAVEL
Cwner Name: KAFB Formation of Completion:
Date Drifing Started:  06-JUN-2009 Well Comment: BOREHOLE DIAMETER IS 11.75 INCHES FROM 0-280 FEET
Drilling Contractor: WATER DEVELOPMENT CORP (W AND 9.75 INCHES FROM 280-465 FEET.
Drilling Method: ARCH STAR 50K
Borehole Dapth: 465
Casing Depth: 461.5
Interval . Start Stop
SUMP 459 461.5°
STAINLESS STEEL
Interval Start Stop
PLUG BACK 461.5' 465'
10/20 SILICA SAND
* ) KAFB-0107 to KAFB-0121
February 2009
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GEOLOGIST P. Goetze, Tetra Tech EMI

OVERBURDEN WELL NO. KAFB-0121
MONITORING WELL
CONSTRUCTION DIAGRAM

PROJECT Monitoring Well Installation at LF-001 DRILLER Q. Stevens, WDC Exploration
PROJECT NO. _DACWA45-94-D-0003, Delivery Order 39 DRILLING . ]
DATE _ Nov. 13-24, 2006  BORING NO.. __KAFB-0121 METHOD __Air rotary-casing hammer (ARCH)
ELEVATION DEVELOPMENT
FIELD METHOD

Bailing and submersible pump

ELEVATION

RS R

ELEVATION OF TOP OF SURFACE CASING: Not available

ELEVATION OF TOP OF RISER PIPE: NcTavalable
STICK-UP TOP OF SURFACE CASING: 3.51ft
STICK-UP RISER PIPE: 2.611t

TYPE OF SURFACE SEAL: Neat cement (5-7%
bentonite): 31-3 ft
Concrete: 3 ft to surface

1.D. OF SURFACE CASING: _ Notapplicable
TYPE OF SURFACE CASING: Not applicable

RISERPIPE I.D. 4.0inches

____—T TYPE OF RISER ,
PIPE: Schedule 80 PVC with F480 joints
;]___,—-———— BOREHOLE 0 t0 200 ft: 11.75 inches
[/ DIAMETER: 200 ft to TD: 9.625 inches
F ;L'—”/4 TYPE OF BACKFILL; Premixed, high-yield bentonite grout
| _(Baroid®) and hydrated bentonite chips (4231 ft)
| ELEVATION/DEPTH TOP OF SEAL: 398 ft
TYPE OF SEAL: Hydrated medium (3/8-inch)
Depth to Water (GL): - bentonite chips (Baroid")
446.06 (12/07/06) . . DEPTH TOP OF SAND PACK: 43151t
vV _Aa=E ELEVATION/DEFTH TOP OF SCREEN: 44575 ft
—[ —=H TYPE OF Factory-slot Schedule 80
= o | SCREEN: PVC with F480 joints
E.;. -_— 4___/ SLOT SIZE X LENGTH: 0.010-inch slot x 30 ft
Hl=[" TYPE OF SAND PACK: 10720 Colorado silica sand
H=H | SUMP: 5-ft PVC blank with stainless steel end cap
o -1 ]
l.;; ELEVATION/DEPTH BOTTOM OF SCREEN:  475.75ft
- ELEVATION/DEPTH BOTTOM OF SAND PACK: 487.6 ft
L}} W TYPE OF BACKFILL BELOW OBSERVATION
I}f R WELL: Natural fill and 10/20 silica sand
- ELEVATION/DEPTH OF HOLE: 490 ft
NOT TO SCALE DEPTHS DATUM: GROUND LEVEL
Notes:
Centralizers: top of centralizers at approximately 124 ft below ground surface (bgs), 164 ft bgs, 204 ft bgs, 244 ft bgs,
284 ft bgs, 324 ft bgs, 364 ft bgs, 404 ft bgs, 444 ft bgs (top of screen), and 476 ft bgs (bottom of screen).
Surface completion: 4 ft x 4 ft concrete pad with bollards at comers; 10.5-inch OD casing for surface vault,

KAFB-0107 to KAFB-0121
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DISTRICT HOLE NUMBER
HTRW DRILLING LOG OMAHA KAFB-0121
1.COMPANY NAME 2.DRILL SUBCONTRACTOR SHEET SHEETS
TETRATECH, INC. WDC EXPLORATION AND WELLS 1 OF 26
3.PROJECT KIRTLAND AFB, NM 4.LOCATION LANDFILL 1, LF-001
5.NAME OF DRILLER QUENTIN STEVENS 6.MANUFACTURER'S DESIGNATION OF DRILL
s TRI-CONE
7.SIZES AND TYPES OF DRILLING| GEFCO STAR 50K-CH 8.HOLE LOCATION
AND SAMPLING EQUIPMENT 11 3/4" CASING: 0-200° NORTHEAST QUADRANT OF LANDFILL; EAST SIDE
9 5/8" CASING: 200400
9.SURFACE ELEVATION Lot caniucr auer
10.DATE STARTED 11.DATE COMPLETED
11/13/2006 1172412006
12.0VERBURDEN THICKNESS 0 ¢ 15.DEPTH GROUNDWATER ENCOUNTERED
446.52 FT BGS
13.DEPTH DRILLED INTOROCK ¢ r 16.DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
446.52 FT BGS (1 HOUR, 57 MINUTES)
14.TOTAL DEPTH OF HOLE — 17.0THER WATER LEVEL MEASUREMENTS (SPECIFY)
FOLLOWING WELL COMPLETION (11/24/2006): 445.70 FT BGS
18.GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED [19.TOTAL NUMBER OF CORE BOXES
NiA N/A NIA N/A
20.SAMPLES FOR CHEMICAL ANALYSIS VoC METALS OTHER (SPECIFY] OTHER (SPECIFY) OTHER (SPECIFY)] 21.TOTAL CORE
NONE RECOVERY 0%
22.DISPOSITION OF HOLE BACKFILLED | MONITORING WELL|OTHER (SPECIFY] 23.SIGNATURE OF INSPECTOR

X

LOCATION SKETCH/COMMENTS

SCALE

1" =50

PROJECT LF-001 WELL INSTALLATION

HOLE NO. karB-0121

ENG FORM 5056A—R, AUG 94

(Proponent: CECW—EG)

KAFB-0107 to KAFB-0121
February 2009
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_HTW DRILLING LOG (continuation sheet) ~ vosnoxwsom |
PROJECTKiandAFBLandMl1 | INSPECTOR Phi Gosze L IsMEET 2 of 2
ELEV. | DEPTH DESCRIPTION OF MATERIALS Socbtaiin oot | Analyticat| Blow REMARKS |
Results or Core Bore| Sample No,
a b c ; d No. f L] B
5390 1% 1 Well graded sand with silt
(SM); dark red (10R3/6) to red
=88 ~ (10R4/8); subangular to 0/0
subrounded, very fine to
= medium grained sand; no
staining or hydrocarbon (HC)
5207 odoer; dry to moist 0/0
5296 -~
5295 4. 5 0/0
5294
5293 - 0/0
5292 +
5291 - 0/0
> 1 -"—TPoorly graded sand with silt
and gravel (SM-SC); reddish
SERe brown (5YR5/3) to red 0/0
(2.5YR4/8) subangular to
$268 subrounded, fine to medium
grained sand; small
5287 gravel(<0.25 inch) intermittent;
dry.
5286 -
5285 . 15
5284 - 0/0
5283
5282
5281
PROJECT Kirtland AFB Landfill 1 %HDLE NO. KAFB-0121 §

KAFB-0107 to KAFB-0121
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ELEV,

PROJECT Kirtand AFB Landfili 1

b

DEPTH

1 INSPECTOR Phil Goetze

DESCRIPTION OF MATERIALS

c

. Field

Results
d

Geotech

Screening  Sample
ar Core Bore|

No.

Analytical
Sample No
f

Blow
Counts

i HOLE NO. KAFB-0121

| smeer

3 of 26

i

REMARKS
h

5280

5279

5278

5277

5276

5275

5274

5273

5272

s271

5270

5269

5268

§267

5266

5265

5264

5263

5262

5261

4. 20 .

0/0

BT A

Silty sand (SM), light reddish
brown (5YR6/4) to light brown
(7.5YR6/3); subangular to
subrounded very fine to fine
grained sand; dry.

KAFB-0107 to KAFB-0121
February 2009
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_ HTW DRILLING LOG (continuation sheet)  |wownowwooz
PROJECT Kirtland AFB Landfill 1 INSPECTOR Phil Goetze ESHEET 4 of 26
ELEV. |DEPTH DESCRIPTION OF MATERIALS fss;.::ﬂ,,g oo | Analytical | (iow REMARKS

§ 5 . | Results or Core Borel S@mMple No
| d No. f g h

5260 -1 40
5258 -
5258 -
5257 -
5256
5255 . 45
5254 ~
5253 -
sl Poorly graded gravel with silt

and sand (GM); brown
ke (7.5YR5/4) to yellowish red

(5YR5/6); subangular to
5250 +.. %0 ) subrounded, <0.25 inch to 0.25

\inch diameter gravel; dry. /
5249 - Silty sand (SM); brown

(7.5YR5/4) to yellowish red
5248 - (5YR5/6), subangular to
subrounded, very fine to fine

5247 grained sand, 15% to 20% silt

content; dry.
5246
5245 +._ 85
5244 -
5243 -
5242
5241 -

PROJECT Kirtland AFB Landfill 1 HOLE NO. KAFB-0121
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 PROJECT Kirtland AFB Landfil 1 INSPECTOR Phil Goetze © sHEET 5 of 26
" ELEV. |DEPTH DESCRIPTION OF MATERIALS é—s‘,f,::',‘,’,ng %:‘:n‘:f: Analytical | coont REMARKS |
| Results lor Gore Bore Sample No !
5240 . 60 .
5239
5238
5237
5236
5235 -1.. 65
5234
5233 4
5232 -
5231 _
Well graded sand (SW);
s230 4. 70 | reddish brown (6YR5/3) to light
brown (7.5YR6/3); subangular
5229 to subrounded, very fine to
coarse grained sand, moistto
5228 - ~—dry' : :
Poorly graded sand with silt
{SM); brown (7.5YR5/4) to
e2F = redish brown (5YR4/4);
subangular to subrounded,
S 4 medium to very fine grained
sand, dry
5225 . 75 ..
5224
5223
5222 A
5221 -
PROJECT Kirtland AFE Landfill 1 HOLE NO. KAFB-0121

KAFB-0107 to KAFB-0121
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PROJECT Kirtland AFB Landfill 1

o

| INSPECTOR Phil Goetze

SHEET 6 of 26 |

ELEV. | DEPTH DESCRIPTION OF MATERIALS &itmng Comere | Analytical| Biow REMARKS |
| Results or Core Bore| SaMPle No, |
a b c | d No. f g h i
%220 1% I'Sjity clay (CL): dark reddish
brown (8YR3/3); low dry
8219, strength: no dilatancy; medium /
lasticity, dry.
5218 + Clay with sand (CL); brown
(7.5YR4/4) to dark reddish
5217 ~ brown (5YR3/4); sand content
15% to 20%; medium dry
5216 ) strength; no dilatancy; medium
plasticity
5215 4. 8
5214 -
5213
5212 - i >
Silty sand (SM); dark reddish
brown (6YR3/4) to dark brown
s211 1 (7.5YR3/4); subangular to
subrounded; very fine to
5210 1.2 1 medium grained sand; silt
content 15% to 20%; moist to
5209 - dry,
5208 -+
5207 -
5206
5205 +. 95
S Well graded sand with gravel
(SW); brown (7.5YR5/3) to
gReE yellowish brown (10YR5/6);
subangular to subrounded,
H202 4 very fine to coarse grained
sand; gravel 0.25inchto 0.5
5201 - inch; moist to dry.
5HOLEHO.KAFB-0121 '

i PROJECT Kirtland AFE Landfill 1

{

KAFB-0107 to KAFB-0121
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pao.mc-r Kirfand AFB Landfil 1 l INSPECTOR pnn Goetze ~ sHEET j
ELEV. ospmé DESCRIPTION OF MATERIALS 55czﬂng Sootoch | Analytical | Coonts REMARKS |
| Results lor Core Bomsmﬂ’ No. l
a b c - d No. g " ‘
5200 -} 100
5199 4
5198
5197 o
5186 —
5195 - 105
5194
5193 -
51982 +
5191 +
$190 110 " Ejayey sand (SC), dark brown
(7.5YR3/4) to dark reddish
3189 brown (5YR3/2); subangular to
subrounded; very fine to
5188 - coarse grained sand; clay
content 15% to 25%; moist.
5187 4
5186 ~
$188 I11Clay (CL); reddish brown
(5YR3/4) to brown (7.5YRA4/3);
3184 1 medium dry strength; no
dilatancy; medium plasticity;
9183 = moist
5182 -
5181 +
| PROJECT Kirtand AFB Landfil 1 HOLE NO. KAFB-0121

KAFB-0107 to KAFB-0121
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- PROJECT Kirttand AFB Landfil 1

i INSPECTOR Phil Goetze

SHEET 8 of 26

ELEV. | DEPTH DESCRIPTION OF MATERIALS E&ﬁ'ﬂ"mg m‘;f: JAnaiyﬁcal e REMARKS
a & & i R“d“'*s or Gore Bor Samp:& No; h
No. g
5180 . 120
5179 +
5178 o
5177
5176
51756 . 125
5174 -
5173
5172 -
5171 A
5170 . 130
5169 -+
Well graded sand with siltand
5168 gravel (SM); brown (7.5YR5/4)
to reddish brown (5YR5/3);
5167 - subangular to subrounded;
very fine to coarse grained
— sand; moist.
' Well graded gravel with sand
. (GW); light brown (7 .5YR6/4);
i subangular to subrounded 0.25
inch fo 1.5 inch diameter
8184 5 gravel; dry.
5163 ~
5162
5161

el

PROJECT Kirtland AFB Landfill 1

KAFB-0107 to KAFB-0121
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 HTW DRILLING LOG (continuation sheet) | HOLENO.KAFBOtZ1 |

* PROJECT Kirtland AFB Landfil 1 INSPECTOR Phil Goetze  SHEET 9 of 26
ELEV. |DEPTH | DESCRIPTION OF MATERIALS S W oo | Anatytical| 2o REMARKS
; | Results [or Core Bore| Sample No
" b e pod No. f g h
5160 - 140
5158 ~
5158 Poorly graded sand with silt
(SM); brown (7.5YR5/4) to pale
5167 brown (10YR6/3) subangular
to subrounded, very fine to
sigh | medium grained sand, dry.
Poorly graded sand with silt
and gravel (SM); brown
5185 1. 145 1 (7 5YR5/4) to pale brown
(10YR8/3); subangular to
5184 subrounded; very fine to
medium grained sand; gravels
5153 - >15%; dry.
5152 A
51581
5150 . 150
5149 -
5148
5147 ~
5148 -
5145 - 155
5144
5143
5142
5141
PROJECT Kirtiand AFB Landfill 1 HOLE NO. KAFB-0121 |
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R i RO PO i e el ol S s £ R, iR oot oo sy o 5 iy M 1 A S ittt G i St T

PROJECT Kirtland AFB Landfill 1 L INSPECTOR Phil Goetze ; SHEET 10 of 26

; et sy |
ELEV. | DEPTH DESCRIPTION OF MATERIALS Bareshing %;‘,’,f;f;’ Analytical cﬁf_ﬁ’:’h REMARKS
Results orc')maoms;mtpie No. :
a b c d No. f g h
5140 . 160 .
5139 o
5138 -
5137 : . ;
Well graded sand with silt
(SM); brown (10YR5/3) dark
5136 brown (7.5YR3/2); subangular
to subrounded, very fine to
5135 . 185 | coarse grained sand
(predominately quartz); very
5134 - litle gravel 150'to 159', then
gravel content increasing with
5133 - depth; dry to moist.
5132 o
5131
5130 . 170
5129 +
5128 -
5127 -
5126 -~
5125 4. 175,
5124 -
5123 +
5122 -
5121
PROJECT Kirtland AFB Landfill 1 HOLE NO. KAEB-0131

KAFB-0107 to KAFB-0121
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INSPECTOR Phil Goeize

 ELEV. |DEPTH DESCRIPTION OF MATERIALS s T Somnnio | Analytical . REMARKS
i Results or Core Bore| Sample No,

a b [ c d No. f g h

$120 1%\l graded gravel with sand
(GW); dark brown (7.5YR3/4)

MR to brown (10YR3/3);
subangular to subrounded,

e 0.25 inch to 1.5 inch diameter
gravel; mafic, quartz, and

5117 limestone composition; dry to
moist.

5116

5115 4. 185 .

5114 -

5113 o

5112 -

5111

5116 .. _190

5109 4

5108

5107

5106 - e
Well graded sand (SW), pale
brown (10YR6/3} to light brown

5105 1..1% 1 (7.5 YR6/4), subangular to
subrounded; very fine fo

5104 coarse grained sand
(predominately quartz sand),

5103 silt content <5%; dry to moist.

5102

5101

HOLE NO. KAFB-0121 |

KAFB-0107 to KAFB-0121
February 2009
144 of 159



PROJECT Kirfand AFB Landfili

ELEV.

DEPTH -

DESCRIPTION OF MATERIALS

c

INSPECTOR Phil Goetze

' Field
Screening

| Results \or Core Bore Sampfle No

d

HOLE NO. KAFB-0121 |

. RS AL L I

SHEET 12 of 26

Geotech
Sampie Analytical

No.

REMARKS |
. ,

5100

5069

5098

5006

5085

5084

5093

5092

5091

5090

5089

5088

5086

5085

5084

5082

5081

210

......

o

Clay with silt (<20%) (CL); light

yellowish brown (2.5Y6/3) to
pale brown (10YR6/3); medium
strength, no dilatancy; low
plasticity; moist.

PROJECT Kirtland AFB Landfill 1
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_HOLE NO. KAFB-0121 |

i

PROJECT Kirland AFB Landfill 1 ) (INSPECTOR Phil Goetze |SHEET 13 of 26 |
" Ewev. | pePm | DESCRIPTION OF MATERIALS 2502':',,‘1;,,9] oo | Analyticat| o208 REMARKS |
| Results lor Gore Bore Sample No. '
a b c . d No. f g h =
5080 1. 220 |
5079
5078 -~
5077 ~
i Poorly graded sand (SP) with
<5% silt content; brownish
5075 .. 225 | yellow (10YR7/6) to light brown
(7.5YR6/4) subangular to
5074 - subrounded; very fine to
medium grained sand; dry to
5073 moist.
5072
5071
5070 . 230 .
5068 -
5068 -
5067
5066 -
%085 125 17 Nell graded sand with silt (5%
to <10%) and gravel (>15%)
ey (SM); yellow (10YR7/8) to
reddish yellow
aaad (7.35YR6/6)subangular to
subrounded; very fine to
5062 - coarse grained sand; dry.
5061 —
PROJECT Kirtiand AFB Landfill 1 guot.e NO. KAFB-0121 |

KAFB-0107 to KAFB-0121
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INSPECTOR Phil Goetze

!SHEET 14 of 26 |

ELEV. |DEPTH DESCRIPTION OF MATERIALS s,af;:ﬁng oot | Anatytical | JBlow REMARKS
Results o Core Borel Sample No
a b c d No. f g h
240
%080 724 Poorly graded sand (SP);
yeliow (2.5Y8/8); cementation;
5089 subangular to subrounded,very
fine to fine grained sand; dry
5058
%% Silty sand with gravel (>15%)
(SM); dark yellowish brown
o (7.5YR4/4); subangular to
subrounded, very fine to
5055 <. 245 | coarse grained sand; gravel
0.25 inch to 2 inch diameter;
5054 subrounded to rounded; mafic,
quartz, limestone compostion;
5053 dry to moist.
5052
5051
5050 250
5048
5048
5047
5046
5045 1. 255
5044
5043
5042
5041
PROJECT Kirtiand AFB Landfill 1 HOLE NO. KAFB-0121 |

S = S e i
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PROJECT Kirtland AF8 Landfill 1

INSPECTOR Phil Goetze

:
i

 HOLE NO. KAFB-0121

SHEET 15 of 26

o Field | e
ELEV. | DEPTH DESCRIPTION OF MATERIALS Screening| Samis | Analytical | 2 REMARKS
| Results or Core Borel Sample No. |
a b c Pood No. f g h |
5040 . 260 |
5039 -
5038 ~
5037 -
5036 -~
5035 . 265 .
5034 +
5033
5032 + Y
Well graded gravels with sand
(GW); brown (7.5YRS5/4);
wa subangular to subrounded,
0.25 inch to 3 inch diameter
5030 . 270 i gravels; mafic, quartz, and
limestone; moist
5029
5028 -
5027 -
5026 +
5025 . 275
5024
5023 =
5022
5021 -

| PROJECT Kirtland AFB Landfill 1
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o

HOLE NO KAFB-G121 |

PROJECT Krl!eirlc_l _A_I-t_B_L?ndﬂ!HM 1 INSPECTOR F'!‘iil Gostze E.S!-_IIEE,T '!6 of 26 |
ELEV. |DEPTH DESCRIPTION OF MATERIALS 55:,2:',.{';,,9 oo | Analytical| Blow REMARKS
5 Results or Core Borel S2mPle Noj
b c d No. f g h
5020 ; -
v - Poorly graded gravel with sand
. (GP); brown (7.5YR5/4) to
il yellowish brown (10YR5/4);
subangular to subrounded;
e 0.25 inch to 3 inch diameter
gravel; moist.
5017
5016
5015 . 285
5014 -
5013 4
5012 4
5011
5010 . 290
i Well graded gravel with siltand
sand (GM); light yellowish
5009 1 brown (2.5Y6/4) to pale brown
{10YR6/3); subangular to
So08 subrounded, 0.25 inch to 2
inch diameter clasts; mafic,
5007 - quartz, and sedimentary clasts;
fine to coarse grained sand;
5006 - moist to dry.
5005 . 295
5004 -
5003
5002 4
5001

PROJECT Kirtland AFB Landfill 1

1uouz No. KAFB-0121 |

KAFB-0107 to KAFB-0121
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1

_ HTW DRILLING LOG (continuation sheet) I G
PROJECT Kirtland AFB Landfill 1 lﬁSF‘ECTOR Phil Gneize. . SHEﬁ L 17 of_ _26_ ;
 ELEV. | DEPTH DESCRIPTION OF MATERIALS oraeati oot | Analytical | o2 o8 REMARKS
| Results o Core Bore S2mpie No,
a b c o d No. d g h
5000 —-._ 300 _
49939 -+
4998 +
4987 -
4996 -
4995 . 305 : - =
Silty sand with gravel(>15%)
{SM); yellowish brown
s (2.5Y6/4) to pale brown
(10YR6/3); subangular to
4993 1 subrounded;fine to coarse
grained sand; moist.
4992 +
4991 -
4990 12017 Well graded gravel with siltand
sand (GM); dark yellowish
- brown (10YR4/4) to olive
brown (2.5Y4/3); subangular to
4988 rounded, 0.25 inch to 3 inch
diameter gravel; mafic, quariz,
4987 - and sedimentary composition;
sand (>15% to 25%) silt
4986 - (>15%); moist to dry
4985 4. 315
4984
4983 -
4982 -
4981

PROJECT Kirtland AFB Landfill 1

'HOLE NO. KAFB-0121

i
i
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PROJECT Kinland AFB Landfill 1

ELEV.

DEPTH
b

INSPECTOR Phil

DESCRIPTION OF MATERIALS

c

| Field
‘Screening

d

Goetze
Geotech
Sample
No.

Resufts \or Core Bore

Analytical
Sample No.
f

'HOLE NO. KAFB-0121

'SHEET 18 of 26 |

b i REMARKS

g h

4980

4979

4878

4977

4976

4975

4974

4873

4972

4971

4970

4969

4968

4967

4866

4964

4563

4962

4361

320

Well graded sand with silt
(SM); very pale brown
(10YR8/4) to pale yellow
(2.5Y8/4); subangular to
subrounded, very fine fo
coarse grained sand; dry to
moist

PROJECT Kirtland AFE Landfill 1

HOLE NO. KAFB-0121 |

i

KAFB-0107 to KAFB-0121
February 2009
151 of 159



ELEV.

DESCRIPTION OF MATERIALS

c

INSPECTOR Phil Goelze

. Field

‘Screenin
| Results
! d

|
ik

Geotech
9] Sample

No.

Analytical

lor Core Bore| SamPple No

f

Blow
Counts

g9

| HOLE NO. KAFB-0121 |

el T ———— -

SHEET 19 of 26 |

REMARKS
h

4960

4959

4958

49867

4956

4955

4954

4953

4952

4951

4850

4949

4947

4546

4945

4944

4943

4942

4941

W iinpeisihooes

_"‘L.gﬂ_./’

Poorly graded gravel with silt
and sand (GM); yellowish
brown (10YRS5/6) to light olive
brown (2.5Y5/4); subangular to
subrounded; very fine to
coarse grained sand; dry o
moist.

PROJECT Kirland AFB Landfill 1

KAFB-0107 to KAFB-0121
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_HTW DRILLING LOG (continuation sheet) ~ woeNo.xarsorer
| PROJECT Kirttand AFB Landfil 1 INSPECTOR Phil Goetze |SHEET 20 of 26 |
ELEV. | DEPTH DESCRIPTION OF MATERIALS Sne S | Anatytical | Jiow REMARKS |
| Results \or Core %MSample No
a b c d No. f g h

4840 N8By graded sand with silt

{SM); yellowish brown

4939 (10YR5/6) to olive yellow
(2.5Y6/6), subangular to

4938 ~ subrounded, very fine to
coarse grained sand; dry to

4937 - moist.

4936 -

4935 ~.. 365 _

4934 —

4933

4932

4931 -

4930 . 370

4929 -~

e Well graded sand (SW); very
pale brown (10YR7/4) to pale

4927 7 yellow (2.5Y8/4); subangular to
subrounded, very fine to

4528 4 coarse grained sand; dry.

4925 . 375

4924 -~

4823

4922

4921

HOLE NO. KAFB-0121 |
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 HTW DRILLING LOG (continuation sheet)

H

. HOLE NO., KAFB-0121

épnmz‘cr Kirland AFB Landfill 1 - INSPECTOR Phil Goetze - SHEET 21 of 26
ELEV. n‘.v.PTHi DESCRIPTION OF MATERIALS &mm %::n"g Analytical cﬁz’:u REMARKS
. _ Results |or Core Bore Sample NoJ
a b c - d No. ¥ g h
4820 1. 380 graded gravel with silt
(GM); yellowish brown
LS (10YRS5/4) to light olive brown
(2.5Y5/6), subangular to
98 4 subrounded, 0.25inch to 3.5
inch diameter gravel;
4917 -+ sand(<25%), silt (15%-20%),
dry
4916
4915 . 385 _
4914 -
4913 -+
4912 +
4911 ~
4910 -, 380
4909 <
4908 -
4907 -
4906 -
4905 13 "Boorly graded sand with gravel
(SP); pale brown (10YR6/3) to
T brown (7.5YR5/4); subangular
to subrounded, fine to medium
ARG grained sand, rounded grains
towards bottom of interval; dry.
4902 -
4901 -

i
i
H

KAFB-0107 to KAFB-0121
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__HTW DRILLING LOG (continuation sheet)

| HOLE NO. KAFB-0121 1

PROJECT Kirtland AFB Landfill 1 INSPECTOR Phil Goetze - |SHEET 22 of 26 |
S . Fhm .......... i A ey s i e WAL G o b Ei A _I
ELEV. | DEPTH DESCRIPTION OF MATERIALS Screening| Semore | Analytical | (i REMARKS |
5 b | Results o Core Bore SamPple No ':
c d No. f g h
4800 . 400
4899
4898 -
Well graded sand with silt
Gy ] (SM); t?rown (7.5YR5/4) to
yellowish brown (10YR5/4);
i subangular to subrounded,
very fine to coarse grained
sand; moist.
4895 4. 405
4894
4893
4882 = - -
Well graded gravel with siltand
a2 sand (GM); dark yellowish
4 brown (10YR4/6) to light olive
| brown (2.5Y6/3); subangular to
4890 . 410 1 gybrounded, 0.25 inch to 0.75
inch diameter gravels; dry to
4889 - moist
4888 —
4887
4886 ~
4885 . 415
4884 -
4883 -+
4882 -
4881 -
PROJECT Kirtland AFB Landfill 1 HOLE NO. KAFB-0121 |
.............. I . e ——— g s o - DR
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§‘_uou=. NO. KAFB-0121 |

PROJECTKMandAFBLand 1 | NSPECTORPhIGooms  |SHEET 2 of
| ELev. |pepmH | DESCRIPTION OF MATERIALS I8craantiie et | Analyticat| c2iov REMARKS
' Results or Core Borel Sample No, ;
a b c d No. f g h |
4880 . 420
4879 -+
4878 -
4877
48768 -~
4878 143 | poorly graded sand with gravel
{SP); light olive brown
4874 - (2.5Y5/6) to yellowish brown
(10YR5/4); subangular to
4873 - subrounded, fine to medium
grained sand; rounded gravel
4872 towards bottom; dry.
4871
4870 .. 430 .
4888 -
4888 -
4867 -~
4888 Well graded gravel with siltand
_ sand (GM); dark yellowish
4865 1.4 | prown (10YR4/6) to light olive
brown (2.5Y6/3); subangular to
4888 - subrounded, 0.25 inch to 0.75
inch diameter gravel; dry fo
4863 moist.
4862 -
4861 -

PROJECT Kirtland AFB Landfill 1

KAFB-0107 to KAFB-0121
February 2009
156 of 159



PROJECT Kirttand AFB Landfill 1

I INSPECTOR Phil Goetze

Geotech

|

i

H
v R . .

L
2
m
z |
Q
g
M
B
j'_".
A el

SHEET 24 of 26

ELEV. | DEPTH DESCRIPTION OF MATERIALS 302:?,,,9 Sample | Analytical cﬁ:;::, REMARKS |
- Results or Gore Bore SamPle No, |
a b c d HNo. f g h |
980 10 el graded sand with gravel
i (SW); yellowish brown
o (10YR5/4) to pale yellow
(2.5Y7/4), subangular to
4558 4 subrounded, very fine to fine
grained sand,; moist.
4857
4856 -
4855 . 445
4854 -
4853 -
4852 ~
4851
4850 —._450 _
4849 —
848 -
# Clayey gravel (GC); dark
; brown (10YR3/3) to olive
= brown (2.5Y4/3); subangular to
subrounded; 0.25inchto 3
4548 < inch gravels; sand (10%-15%);
moist.
4845 - 455
4844 |
4843
4842 ~
4841
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At |

. Field
ELEV. |DEPTH DESCRIPTION OF MATERIALS Scroening| Sampie | Analytical Sl REMARKS
| Results or Core Bore SaMPpie No '

& B ¢ [ d No. f g h
4840 . 460 .

4839 -

4838

4837 -

4836 -

Well graded sand with silt and
4835 -

~-4%5_1 gravel (SM); brown (10YR5/3)
to olive brown (2.5Y4/3),

4834 subangular to subrounded,
very fine to coarse grained

4833 sand; gravels: 0.25 inch to 0.5
inch diameter subangular to

4832 - subrounded; moist to saturated
with water

4831

4830 _\_‘!'._.?gmp

4829 -

4828 -

4827 S

4826 +

4825 1. 475 .
4824

4823

4822

4821 +
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ELEV. |DEPTH. DESCRIPTION OF MATERIALS ‘Soreaninig %;ﬂf;f: Analytical | coloW REMARKS

- Results lor Core Bore| SamPpie No
a b c d

No. f g h

4820 .. 480
4812 -

4818 -

4617 - Silty gravel with sand (GM);
brown (10YR4/3) to deep
brown (7.5YRA4/6); subangular
to subrounded, 0.25 inch to 2
inch gravels; saturated with
water.

4816

4815 -} 485 _

4814 +

4813 ~

4812 +

4811 -

4810
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