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FIGURE 8-1

LITHOLOGIC LOG, UPPER ZONE MONITOR WELL Ht-l

184 19

AP COORDINATES-

GROUND EL(V.:

DRILLING (THOD
BOREHOLE DCPTP4

S 895, R 2,794
666.1,

Flight Auger
34 feet

DATE DRILLED: 12-01—82
DRILLED BY:

Southwestern Laboratories, lnc.
BOREHOLE DIAMETER; 7 inches

FILL:

CLAY:

SILTY CLAY:

GRAVELLY CLAY:

SILTY SAND:

CLAYEY
LIMESTONE:

(Good land

Limestone)

DESCRIPTION OF MATERIALS

Gravelly clay, dark brown, moist, stiff, co-hesive.
At 2 feet, asphalt particles.

Ac 4 feet, zones of green chemical residue

At 5 feet, green chemical sludge with some
silty clay, moist to wet, red oxidized
zones, strong solvent odor.

At 6 feet, sludge with some gravelly clay.
At 7 feet grecnish yellow chemical sludge,
very wee, sott, strong solvent odor.

At 8 teet, lenses of stiff gravelly clay.
At 9 feet water seepage into borehole.
At 10 feeL very strong solvent odor.
Dark brown, moist, zones of greenish yellow
chemical residue, zones of reddish—orange
residue small particles of black organic
material, strong solvent odor.

Yellowish—brown, slightly moist, stiff zones
of reddish—orange residue, strong solvent
odor.

Brown; moist: white limestone gravel up to
3/4—inch diameter; some silt-; stronl'
weathered zones of black, yellow, and
orange; slight solvent odor.

Brown—orange with zones of yellow and pink,
moist, fine grained, weathered, slight
chemical odor.

At 26 feet, very moist.

Grey, moist, weathered, zones of orange and
black discoloration, slight chemical odor.

C—2

GRAPHIC
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20

25

30

35



FIGURE 8-2
LITHOLOGIC LOG, UPPER ZONE MONiTOR WELL Htl-2

184 ;:;o

MAP COORD9ATt5- S 1,648, R 3,508

GROUND ELEV. 654./

DRILLING METsO0 Flight Auger
BOREhOLE DEPTh' 35 feet

D(PTii GRAPhIC

DATE DRILLED:
12—02—82

DRILLED By:

Southwestern Laboratories,
BOREHOLE DIAMETER: 7 inches

DESCRIPTION O MATERIALS

Inc.

Dark brown clay with light brown gravelly-
clay zones, moist, firm, grey—white lime-
stone fragments up to 3/4—inch diameter wit
chalky residue where weathered.

At 2 feet, dark brown to black,
At 3 feet, slightly moist, stiff.
At 4 feet, reddish—brown oxidized zones, very

stiff, grass roots.
Reddish—brown, slightly moist, very stiff,

gravel up to 3/4—inch dlamter, some sand.
At 6 feet, moist, stiff, chalky weathered

limestone fragments un to 1—1/2—inch diam-
eter.

Orange—brown, slightly moist slightly dense,
fine grained, some white calky limestone
gravel.

At 9 feet, grading to more clay, moist, black
zones in clay, gravel up to 1—1/2—inch diam
eter.

Orange—brown, moist, firm to stiff, uniform,
trace of weathered limestone gravel.

At 13 feet, grading sandier.
Orange—buff, moist to slightly moist, loose,

fine—grained quartz sand, uniform, clay in
zones, trace of limestone gravel.

At 18 feet, some grey limestone gravel up to
1—1/2—inch diameter and with abundant
shells.

Atf1feet zones of dark brown clay, moist,

GRAVELLY SAND: Brownish—buff, moist, grading to more gravel
and clay at 20.5 feet.

Buff, very wet, coarse.
Light brown—buff, very wet, soft to fl-rn,

cohesive.

SAND/GRAVEL: Light brown—buff, very wet, fragments of lime
stone, quartz, and chert, some clay.

FILL:

GRAVELLY CLAY:

CLAYEY SAND:

SANDY CLAY:

SAND:

5

Jo

15 —

20—

25—

30-

35 —

'•'-: /J'./v 7/',.'./,c;' 7,'
— ,- 2 / . 'V

• . •

,../ ,, SILTY SAND:
SANDY CLAY:

LIMESTONE: Blue—grey, moist, dense abundant shells
(W(2Zn

Fornat-Lon)

C— 3



FIGURE B-3

LITHOLOGIC L0-1 UPPER ZONE MONITOR WELL HM—3

184 21

AP COOPDINATE$
GOUD EL(V.
DILLNG (T$OD:
SOEPiOLE DEPTP4

S 251, R 2,613
655.0

Flight Auger
25.5 feet

DATE DILL(D 12—02-82

DRILLED BY'
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER 7 inches

Fill:

CLAYEY SHALE:

DESCRIPTIOId o MATERIALS

Dark brown clay with orange sand, moist, soft
to firm, some gravel.

At 1 foot, slightly taoist, firm, grading sand-
ier, some white weathered limestone fragments.

At 2 feet, clay is stiffer.
At 3 feet, gravelly clay, light to dark brown,
wet soft to firm, limestone fragments
white residue throughout.

At 7 feet, sand and gravel, light brown, wet,
limestone fragments, strong chemical odor.

Grey—green, moist, stiff, uniform, brown—orange
oxidized zones, strong chemical odor.

At 10 feet, color predominantly grey.

Grey, moist, very dense, orange oxidized zones,
chemical odor.

At 17 feet, color change to
slightly moist.

light grey,

SHALEY
LIMESTONE:

Light grey, slightly moist,
chemical odor.

very dense,

C—4

G AP$4 IC
LOG

5

SHALEY CLAY:
(Good land

Limestone)

15

20

25

30



FIGURE 8-4

LITHOLOCIC LOG,, UPPER ZONE IIONITOR NELL HM—3b

184 22

Sandy clay, brown, moist, soft to firm, some
gravel up to 1—1/2—inch diameter, grass
roots.

At 1 foot, white residue, some chalky lime-
stone gravel.

At 2 feet, light brown, slightly, moist, very
stiff, some gravel up to 2—inch diameter.

Greenish—grey, very stiff, moist, some gravel,
zones of orange—brown—white residue, very
strong chemical odor.

C—5 I

AP COORDINATEI S 261, R 2,614 DATE DILL(D: 1203.P.2
6AOUND ELEV.: 655.4 DRILLED eT:
DILLIN6 METHOD: Flight Auger Southwestern Laboratories, Inc.

•OREHOLE DEPTM 10.5 feet DIAMETER: 7 inches

DEPTH GRAPHIC
LOG DtSCRiPTIOl OF MATERIALS ,

2-

4

FILL:

SHALE? CLAY:

(GoodZ.ond
Limestone)

6

8

At 4 feet, color change to grey.

At 5 feet, clayey gravel, grey, slightly
moist, very dense, limestone fragments,
white residue, orange oxidized zones.

At 5.5 feet, gravelly clay grading o light
brown-grey firm, white limestone tragipents
u to 1—l/—inch diameter, slight chemical

At°°fet, moist, soft, zones of white—orange
brown residue, strong chemical odor.

At 7 feet, sand and gravel, moist to wet,fine to coarse brown—orange residue, very
strong chemical odor.

I0

$2



FIGURE 0-5

L!THOLOC,IC LOG, UPPER ZONE 1ON[TOR WELL Hf'—4a

184 23

MAP COORDINATES

GROUND ELEV.:
DRILLING METHOD:

BOREHOLE DCPTH

S 144, R 2,614
654.5

Flight Auger
26 feet

DATE DRILL': 12—03—82
DRILLED RY

Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7 inches

FILL:

SHALEY CLAI:
(Good?and

Limestone)
CLAYEY SHALE:

SHALE:

LIMESTONE!
SHALE:

SHALEY
LIMESTONE:

SHALE?
LIMESTONE!
CLAYEY SHALE:

DESCRIPTION OF MATERIALS

Sandy clay, light brown, moist, firm, some
gravel, grass roots.

At 2 feet, color change to brown, chemical
odor.

At 3 feet, green—black chemical sludge, very
moist, sort, some orange—brown sandy clay,
very strong chemical odor.

At 4 teet orange—brown sandy clay with green
black cemical sludge, very moist, soft,
strong chemical odor.

At , feet sandy clay orange—brown, moist,
firm, strong themitl odor.

At 8 feet, some gravel, zones of white and
black residue, strong chemical odor.

At 9 feet, color change to light brown.

Green—grey, moist, very stiff, red and black
oxidized zones, slight chemical odor.

Grey, moist, slight odor.

Grey, slightly moist, very stiff, interbedded
sandy and clayey zones, red oxidized zones,
chemical odor.

Grey, slightly moist, interbedded, chemical
odor.

Grey, moist, orange oxidized zones, chemical
odor.

Grey, moist, interbedded, orange—brown—black
oxidized zones, chemical odor.

C-6

RAPHIC
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15

20
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FIGURE 13-6
L!THOLOIC LOC', UPPER ZONE MONITOR WELL HM-5

184 24

S 1,295 R 4,528

664.4

Air—Rotary
33 feet

TE DRILLED 12—02—82
t.ULLED BY:

Southwestern Laboratories, Inc.
BOREHOLE DIAMETER: 7 inches

DESCRIPTIOR O MATERIALS

Gravelly clay, dark brown, dry, very stiff,
small amounts of refuse.

Brown, moist, slightly soft to firm, trace
of gravel.

SAND:

CLAY/
GRAVELLY CLAY:

At 14.5 feet, very wet, probably saturated.

Orange—brown, slightly moist, very fine,
uniform, some silt, no odor.

Brown, moist, firm to very stiff, 10—15 per-
cent gravel.

At 18 feet, color change to grey—brown and
yellow—brown -

At 22 feet, very stiff.

Dark grey to blackish grey, slightly moist,
very stiff, some brown clay.

Dark grey, slightly moist, very dense.

C—7

MAP COORDINATES

ROUN0 ELEV:
DRILLING METHOD'

BOREHOLE DEPTH:

F ILL:

SANDY CLAY:

SRALE/CLAYEY
SHALE:

(Walnut
Formation)

LIMESTONE:



FIGURE B-7

LJTHOLO(JC LOGJ UPPER ZONE MONITOR WELL HM-6

I01 A)

*P COODuATE$ S 2,964 R 2,856 DATE DfLLED 12—04—82
SROUI'dD ELEV. 640.7 oz..ttD eY:

DILLaNG METHOD' Flight Auger Southwestern Laboratories, Inc.

ROEHOLE DPTp 19 feet BORU4O..t DI&WETE 7 inches

DEPrH GAPMIC
LOG DESCRIPTO, oc MATERIALS

Asphalt and subgrade.
At 1 foot, gravelly clay, light brown, moist,

firm.
At 1.5 feet, sandy clay, dark brown to black,

moist, firm, black tar—like residue, strongoil odor.
Ac 2 feet black with zones of light brown

trace o limestone gravel, tar—like resiue
strong oil odor.

At 4 feet; local red, grey, and green dis-
coloration; fragments of glass, cloth, and
metal wire, strong oil odor.

At 6 feet, sane but predominantly gravelly

clay.

At 8 feet, sandy clay, light brown to black,
moist, stiff some gravel, fragments of
paper and metal, tar—like residue, strong
oil odor.

At 9 feet, red and white discoloration, firm,
grass roots, strong oil odor.

At 10 feet, sandy clay, predominantly black,
very moist, firm, some gravel, grass roots,
tar—like residue.

At 11 feet, clayey sand/sandy clay, brown to
black, saturated, oil seepage, grass roots,
very strong oil odor.

Very moist to wet, very dense, strong oil
odor.

At 13 feet, black grading to light grey—
brown, saturated, oily, gravel lens with
limestone fragments up to 1—inch diameter.

At 15 feet, grey, saturated, dense, very
strong diesel fuel odor.

At 16 feet, less than 10 percent fines.

FILL:

GRAVELLY SAND:

GRAVELLY SAND/
SANDY GRAVEL:

LIMESTONE:
(Va l'ut

Formation)

3

6

9

12

15

18-

21 —

.0..'•.•-

..... ....•.....

• a.".. 'a'•
I. . Grey—black, saturate4, abundant limestone

fragments, trace at clay, odor.
Dark grey, saturated, fossiliferous, odor.

C— 8



FIGURE B-8

LJTF10LOcIC LOGJ UPPER ZONE I1ONITOR WELL Hr-7

LIMESTONE:
(Walnut
Formation)

184 26

AP CO0RDiwATS: S 3,051 ' 2,898 DATE DRILLtD 12—04—82
GROUND ELEV.: 639.1 DRILLED SY

DRILLING NETHOD' Flight Auger Southwestern Laboratories, Inc.

OREHOLE DCPTH 15 feet aoRiiot.t DIANETER: 7 inches

DEPTH GRAPHIC
LOG DESCRIPTION OF NATERIALS

FILL:

GRAVELLY SAND:

3

6

9

15 —

Asphalt and subgrade.
At 1 foot, gravelly clay, brown, slightly
moist slightly Urin, gravel up to 1/2—inch
diameter, glass fragments, oil odor.

At 2 feet, increasing gravel content, less
odor.

At 3 feet, dark brown to black, decreasing

gravel content, firm to very firm, grass
roots, oil odor.

At 5 feet. some fragments of black burnt

material, musky odor.
At 6 feet, slightly moist to moist, zones of

green discoloration, grass roots, metal
fragments, oil odor.

At 7 feet, some concrete fragments, 10 percen
core recovery.

At 9 feet, gravelly clay, greyish black, oil
odor.

Grey—brown, wet, water seepage, limestone
fragments, slight oil odor.

Light grey, dense.

C—9



FIGURE B-9

LITHOLOGIC LOG, UPPER ZONE MONiTOR WELL HM-8
184 2?

MAP COORDINATE..

GROUND EL(V.:

DRILLING METNOD'

DOREHOLE DEPTH:

S 481 R 3,670

670.3

Flight Auger
50 feet

DATE DRILLED 12-05-82

DRILLED Sy:
Southwestern Laboratories, Inc.

O0RENOLE DIAMETER: 7 inches

GRAVELLY CLAY:

DESCRIPTION Q MATERIALS

Brown—dark brown, moist, firm, grass roots.
At 1 foot, increasing gravel content, stiff,

white weathered limestone fragments.

At 3 feet, increasing gravel content,
slightly moist, very stiff.

At 5 feet, light brown to buff, slightly
moist, very stiff.

SANDY CLAY: Light orange—brown, very moist, firm, uni-
form, moderately cohesive, fine sand,
trace of gravel.

At 12 feet, increasing gravel content, moist.

At 15 feet, decreasing sand and gravel con-
tent.

SAND:

At 20 feet, 1—inch thick lens of gravelly

clay.
At 21 feet, several lenses of gravelly clay.

At 25 feet slightly darker in color, trace
of gravel.

At 26 feet, brown, dense grey liniy zones,
decreasing sand content, trace of lime-
stone gravel.

At 27 feet, increasing content of grey limy
zones.

At 29 feet, light grey—brown, moist, firm,
trace of limestone gravel, orange and
black oxidized zones.

Buff, very moist, loose, fine grained, clean.

Light brown—buff, wet, slightly dense, water
seepage, limestone and quartz gravel.

C—i 0

GRAVELLY SAND:



FiGURE B-9
LITHOLOc-IC UPPER ZONE 184 28MONITOR WELL HM-8

AP Cr'ORDIPAT(S DATE D,LL(D:
6ROUt4U ELEV.: OILLEO BY:
DILLI UETHOD:
IO(HOL( DEPTH: BOREHOL( DIA(T(:

DEPTH GRAPP41C DESCIP1ION OF MA1tRIALS

40—" 2±. CLAYEY SILT: Light brown, vet soft, moderately cohesive.

:•-.• GRAVELLY SAND: Light brown—buff, wet, slightly dense, water
seepage, limestone and quartz gravel.

_______ LIMESTONE: Blue with black and grey, moist, dense.
50 — (Walnut

Formation)

c—il



FIGURE 8-10

LITHOLOGIC LOG., UPPER ZONE MONITOR WELL HM-9

184 29

MAP COODINAT($ S 1,443 R 4,712 DATE DRILLED: 1205—82

GROUND ELEV. 635.7 DRILLED BY:
Southwestern Laboratories, Inc.

DRILLING METHOD Flight Auger
BOREHOLE DEPTH: 5.5 feet BOREHOLE DIAMETER: 7 inches

DEPTH GRAPHIC
LOG

DESCRIPTION OF MATERIALS

F ILL:

LIMESTONE:
(Walnut

Forrnatior.)

2—

4

6-

Gravelly clay, dark brown, moist, cohesive,
no odor.

Grey to blue—grey, wet, very dense, no odor.

c- 12



FIGURE 13-il

LITHOLOG1C LO(, UPPER ZONE MONITOR WELL Ht'—10

184 ;:;o

MAP COORDINATES

GROUND tLtv.
DRILLING METHOD:

•OREHOLE DEPTH:

S 2,702 R 2,913
643.3

Flight Auger
22 feet

DATE DRILLED 12-06-82
DRILLED y:

Southwestern Laboratories, inc.

eoR(P40Lt DIAMETER 7 inches

DESCRIPTION O MATERIALS

FILL:

GRAVELLY SAND:

S HALEY

LIMESTONE:
(Walnut
FDrrrtion)

Asphalt and subgrade.
At 1 foot, sandy clay, light brown to black
slightly moist, very firi zones with white
limestone gravel up to 3/L—inch diameter,
glass and metal retuse, slight tar—like odo

At 2 feet, slightly moist to moist, firm to
very stiff, zones .zith light brown loose
silty sand; zones of red, orange and brighr
green discoloration, fragments o tar
shingles black zones with appearance and
odor of burnt charcoal.

At 3 feet, same with no silty sand.

At 6 feet, slightly moist, firm, some gravel,
zones of white and red discoloration, metal
wire and rubber refuse, odor.

At 8 feet, ravel1y sand, white and black,
moist, slightly loose zones of orange,
blue, and green discoloration, no retuse,
no apparent odor.

At 10 feet, gravelly clay, dark brown, moist,
slightly firm, zones of red refuse includin
metal wire and glass, musky odor.

At 12 feet, wet, water seepage.

Light brown—buff, wet, slightly dense, fine
to coarse sand consisting of quartz, chert,
and limestone, limestone gravel up to 3/4—
inch diameter, no odor.

At 18 feet, alternating zones of buff and
light brown, wet, dense, gravel up to l—inct
diameter, red—yellow discoloration.

At 19 feet, trace of clay in zones.

Greyish blue—green, saturated, very dense,
trace of clay, zones of dark green no odor.

C—I 3

DEPTH GRAPHIC
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FIGURE R-1?

LITHOLOGIC LOG OF MONITOR WELL HM—ll (UPPER ZONE)

184 31

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

S.—1R feet; R. 2,103 feet
651.7 feet msl

Air—rotary with drag bit
35.5 feet

DATE DRILLED 3-28—83

DRILLED BY
Southwestern Laboratories, Inc.

8OREHOLE DIAMETER: 7—3/4 inches

FILL:

C'LAYEY ShALE:
(Good Land Lime-sronei
LIMESTONE:

DESCRIPTION OF MATERIALS

Asphalt and subgrade.
At 1 foot: Gravelly clay, brown1 moist to

slightly wet, no odor.
At 2 feet: Gravelly clay, brown, moist,

firm, cohesive, whitish—yellow limestone
gravel up to 1/4—inch diameter, some chert
fragments, no visible fossils, some orange
discoloration, no odor apparent.

Light buff to brown, moist, firm some thin
beds of limestone, novisj.ble fossils, sor
orange—yellow—brown discoloration, no oaor

Light buff to white, slightly moist, dense,
brittle, slightly fossiliferous, some yel:
and orange discoloration, trace of clay, i
odor.

At 6 feet: Limestone becoming more massive,
with some interbedded clay.

At 10 feet: Beds of clay are more numerous,
clay is slightly moist to moist, firm, co-
hesive, with orange—brown discoloration.

Buff—brown—green, moist, very firm, cohesiv

shaley zones, some interbedded dense lime
stone, no odor.

At 14 feet: Limestone beds are few.

Buff—green with orange hue, slightly moist,
firm, slightly cohesive to cohesive, some
orange discoloration, no odor.

At 19 feet: Thin limestone bed.
At 20 feet: Slightly moist to moist, firm

very firm, slightly cohesive, water seepa
into borehole noted by driller.

Dark grey, moist (?), stiff, brittle, fissi e,
no fossils visible, limey, no odor.

c—i 4

DEPTH

0•

3

6

9

CLAY:
12

15

lB

21

24-

SHALE? CLAY:

SHALE:

0
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F',!JRE B-!2 (cont)
L1THOLOGIC LOG OF
MONITOR WELL HM-1l (UPPER ZONE)

184 32

At 26 feet: Slightly dense, some clay, some
fossil shells (mollusks)

CL.AYEY SHALE: Dark grey, moist (?), slightly stiff, brit-
tle, fissile, some fossil shells (mollusks

limey, cohesive clay.

At 30 feet: Slightly firm to stiff.

SHELL AGGLOMERATE: Light to dark grey, moist (?), dense, britti
(Walnut For,nation) very fossiliferous (oysters), matrix and

interbeds of calcareous shale and clay.

MAP COORDINATES DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:

BOR11OL( DEPTH eOREHOLE DIAMETER:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

24—'

27 —

30 —

33 —

36 —

=---- .

— 1— 1—I — I —1
— 1— 1I—I — I—I I

—I
— I I —
I — I — I

c—is



FIGURE B-13

LITHOLOGIC LOG OF MONITOR WELL HM-l2 (UPPER ZONE)

184 aa

MAP COORDINATES S. 21 feet; R. 2,639 feet

GROUND EL(V.: 654.3 feet msl
DATE DRILLED: 329—83
DRILLED BY:

Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7—3/4 inches

DESCRIPTION OF MATERIALS

Asphalt and subgrade.

At 2 feet: Silty clay, dark brown, moist,
firm, cohesive,no odor.

At 14 feet: Color change to medium brown.

SILT? CLAY,
LIMESTONE:

(GoodZ.and Lime-
stone)

Interbedded; light brown to medium brown

silty clay, moist, slightly firm, slightly
cohesive, some brown—orange discoloration;
light buff limestone, dense, some fossils
(mollusks), no odor.

At 8 feet: Becoming more moist, some chert,
some white—yellow discoloration, no odor.

Greenish—buff, moist, slightly firm to firm,
cohesive, orange—yellow discoloration,
calcareous, no odor.

lntetbedJed .greenjh—bu(f staley clay moislightly hrm slightly cohesive, soine
brown—orange aiscoioration, grey luneston
moist (1), dense, fossiliferous (mollusks
brown discoloration, no odor.

Greyish—buff, moist, ¶..... slightly cohesivl
some orange—brown oiscoloracion.

At 22 feet: Firm to slightly stiff, no odoi

DRILLING METHOD:

BOREHOLE DEPTH
Air-rotary with drag bit
40 feet

FILL:

CLAY:

SHALEY CLAY /
LIMESTONE:

SHALE? CLAY:

c—I 6



flGURE (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM-12 (UPPER ZONE)

MAP COORDINATES.

GROUND ELEV.:

DRILLING M(TP100:

BOREHOLE DEPTP4

DATE DRILLED'
DRILLED BY:

BOREHOLE DIAMETER:

184 34

DESCRIPTION OF MATERIALS

Greenish—buff, moist, firm to slightly
stiff, slightly cohesive, some orange—
brom discoloration, no odor.

From 26 to 28 feet: Some interbedded shale.

At 28 feet: Some interbedded dark grey
clay.

At 30 feet: Becoming shaley.

SHALE:

SHELL AGGLOMERATE:
(Walnut Forrnation)

Medium to dark gre' very moist to s]ightly.
wet, tim to stiT, slightly cohesive, Ca.
careous, some interbedded clay.

Light to dark grey, moist (?), dense to ye

dense, very fossiliferous (oysters), matr:
and interbeds of calcareous shale and cla'
some pyritization of fossils.

At 38 feet: No visible pyritization.

c—i 7
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CLAY:



FIGURE b-1

LITHOLOGIC LOG OF MONITOR hELL HM-13 (UPPER ZONE)
184 35

MAP COORDINATES S.—9 feet; R. 3,138 feet

GROUND ELEV.:658.l feet msl

DRILLING METHOD: Air—rotary with drag bit
44 feet

SILTY CLAY:

CLAYEY GRAVELS:

SANDY GRAVEL:

CLAYEY SILTY SAND:

SILTY SAND:

DATE DRILLED 3—29—83

DRILLED B'r: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 7—3/4 inches

DESCRIPTION O MATERIALS

Dark brown, moist, firm, cohesive, grass
roots, organic material, no odor.

Greyish—buff, moist, unconsolidated, weath-
ered dense limestone fragments up to
1—inch diameter, fossiliferous (mollusks);
clay is dark brown, slightly firm, slighti
cohesive, no odor.

At 4 feet: Gravel grading coarser, lime-
stone fragments up to 1—1/2—inch diameter,
some coarse sand, less clay content.

Creyish—buff gravel and light brown sand,
very moist, loose, weathered limestone
fragments up to 1—1/2—inch diameter, fos-
siliferous (mollusks), fine— to — coarse
grained quartz sand.

Orange—buff, slightly wet, loose, fine— to
medium—grained quartz sand, sand is well
sorted, sub—angular to sub—rounded, clay
is slightly firm and slightly cohesive, no
odor.

Orange—buff, vet, loose, very fine— to fine—
grained quartz sand, sand is well sorted,
sub—angular to sub—rounded, some clay.

SAND: Orange—buff, slightly wet, loose, very fine—
to fine—grained quartz, well sorted, sub—
angular to sub—rounded, some silt, no odor

At 20 feet: Buff color.

At 22 feet: Buff color with orange hue.

C—i 8
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FIGURE 13-14 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM-13 (UPPER ZONE)

184 36

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH

!ATE DRILLED:
ILLED By:

BOREHOLE DIAMETER:

45

• •

p• ••.•1.
..••....,.

•:._.•; :.b
I...',

SAND/GRAVEL:

GRAVEL:

SHELL AGGLOMERATE:
(Wal.nut Formation)

DESCRIPTION OF MATERIALS

At 24 feet: Orange color, very fine— to
mediu—grained, no silt.

Interbedded; gravel is white—buff—brown,
slightly wet, dense weathered fossiliferou
limestone fragments and shell fragments up
to 1—inch diameter, some chert tragments,
sub—angular to sub—rounded, very po9ly
sorted, manganese oxide; sand is bUlI,
otherwise same as sand at 24 feet, no odor

At 28 feet: Some of the finer gravel is
quartz.

Same gravel as at 28 feet except grading
coarser less sand, some fragments of well
cemente sand, more chert fragments, some
iron nodules.

At 32 feet: Some silty clay, clay is slight
ly firm, slightly cohesive, no odor.

At 34 feet: No clay.

Medium to dark grey, wet (?), dense, very
fossiliferous (oysters),matrix and inter—
beds of calcareous shale and clay.

GRAPHIC
LOG

36

39

42



FIGURE B-15

LITHOLOGIC LOG OF MONITOR WELL -ll1—l4 (UPPER ZONE)

184 3?

DESCRIPTION OF MATERIALS

Light brown, moist finn to very firm, sligh
],y cohesive san is predeominantly quartz
tragments with some limestone fragments,
some limestone and chert gravel up to 1/4—
inch diameter, no odor.

At 8 feet: Slightly firm to firm; some ugh
buff to white, dense, fossiliferous, sub—
angular, limestone gravel up to 3/4—inch
diameter.

Light buff with orange hue, moist to slighti
wet l9oe, very fine— to fir)e—grained q
Sand with some limestone sand, clay is Eli
ly coheive some gaUche, some fossili—
erous 1mme5one and cnert gravel up to i/2
inch diameter, no odor.

Light brown, slightly wet to wet, slightly
firm to firm slightly Cohesive very fine
to fine quartz satlo witn some limestone
sand, some light buff fossiliferous limest
gravel up to 1/4—inch diameter.

Light brown, moist, loose, very fine— Co fin
grained quartz sand with some limestone sa
slightly cohesive clay, some light buff fo
siliferous limestone gravel up to 1/4—inch
diameter.

DEPTH GRAPMIC

MP COORDIP4ATES S.—16 feet; R. 3,793 feet DATE DRILLED 33083

GROUND ELEV:662.9 feet msl DRILLED ey Southwestern Laboratories,

DRILLING METHOD: Air—rotary with drag bit Inc.

SOREIIOLE DEPTH. 53 feet eOREHOLE DIAMETER: 7—3/4 inches to
41 feet 5 inches to 56 feet

SILTY CLAY: Dark brown, moist, firm to slightly stiff,
slightly cohesive, some limestone gravel,
grass roots.

At 2 feet: Cohesive, no roots1 no odor.

o

3—

6—

9—

12 —

15 —

18 —

21 —

24 —

p:.
. •,-, .,.,., -,.,.
'-. 7-,. •< ;

II
-f.y 7.f.',:--

• "6: .''...-,,y

.,.,,

- f.
4 / ,. ;...

f.-

SANDY CLAY:

SILTY CLAYEY
SAND:

SILTY SANDY CLAY:

CLAYEY SAND:

SANDY GRAVEL:

t

•tz
ht—

ne

d,

te.

e
of

At 18 feet: Sand is very fine— to medium—
grained. some of the sand and gravel is wh

Light brown overall with various other color
moist, loose to slightly dense, fine— to
medium—grained and fine— to coarse—gravel
consisting of limestone and mollusk shell

fragments, sub—angular to angular, mangane
oxide stains on limestone fragments, trç

clay. C—20



FIGURE 8-15 (cont)
LITHULOGIC LOG OF
IIONITOR WELL HM-14 (UPPER ZONE)

•:;. .D::
.0•
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•'

... .•.,. S..

• •:
S.f.
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1S4 38

MAP COORDINATES DATE DRILLED
GROUND ELEV. DRILLED BY:
DRILLING METHOD:
IREHOLE DEPTI-i BOREHOLE DIAMETER:

OEPTPI HIC DESCRIPTION OF MATERIALS

24—'

27

30 —

33 —

36 —

39 —

42 —

45 —

4

At 28 feet: Higher clay content.

At 30 feet: Smaller sand to gravel ratio.

At 32 feet: Very fine— to medium—grained
sand, subrounded to subangular, gravel
up to 2—inch diameter.

At 40 feet: Gravel is light grey.

At 42 fee;: Medium— to coarse—grained sand
increasing content of chert fragments.

Medium to dark grey, wet, dense, very fossi
iferous (oysters),matrix and interbeds of
calcareous shale and clay, no odor.

SHELL AGGLOM-
ERATE:

(Walnut Fornation)

C—2 1



F1iHRE B15 (cont)
LITrIULOGIC LOG O
MONITOR WELL HM-14 (UPPER ZONE)

C—2 2

1S4 39

AP COORDINATES
ROUND ELEV.:

DPILLING METHOD

eOREHOLE DEPTH

DEPTH

41

DATE DRILLED'

DRILLED Y'

ORE$4OLE DiAETER

DESCRIPTION O MATERIALS

SHALE: Medium to dark grey, wet, stiff, brittle,
fissile, calcareous, some

At 54 feet: Very firm to stiff, increasing
fossil content (oysters).

At 56 feet: Some shell agglomerate.



184 iO
FIGURE B-1(

LITHOLOG1C LOG OF MONITOR WELL HM-15 (UPPER ZONE)

DATE DRILLED: 3—30—83 to 4—183
DRILLED BY: Southwestern Laboratories,

Inc.

BOREHOLE DIAMETER:73/4 inches to 38
feet; 5 inches to 50 feet

Medium brown, moist, firm to stiff, slightly
cohesive, very fine.-grained, sand, some
fine—grained weathered limestone gravel,
trace of caliche.

Light to medium brown, moist, firm to very
firm, slightly cohesive, very fine— to
fine—grained sand, weathered white lime-
stone gravel up to 1—inch diameter, trace
caliche.

Medium brown, moist, firm to very firm,
slightly cohesive, fine—grained sand con-
sisting of limestone and shell fragments
with some quartz, some fine—grained weath-
ered limestpne gravel up to 1—inch diamete
trace ca.Lictle.

Light brown, moist to very moist, 1ighly
firm, cQhesive, some tl.fle—gra3.flea sane,
some white weathered limestone gravel up
to 3/4—inch diameter.

At 12 feet: No gravel.

Light brown, moist, slightly firmL slightly
cohesive very fine—to fine—grained sani
some weathered buff limestol?e gravel up
1—inch diameter, limestone is tossilferous
(mollusks).

At 18 feet: Slightly wet.

Interbedded; gravel is greyish—buff fragmen
of limestone and.shells wib some.cbert 81
and iron concretops slignçlv mis, ioo
rragments up to i—iit—incn alameLer, man-
ganese oxide and red—orange stains; sandy
silt is light brown with orange hue fine
to medium—grained liipestone and sheils wi.
some quartZ, trace at clay.

Same description as for sample at 20 feet e

cept gravel is predominantly fine—grained.

AP COORDINATES S. 696 feet; R. 2,735 feet
GROL:JD ELEV.: 665.5 feet msl

DRILLING METHOD: Air—rotary with drag bit
BOREHOLE DEPTH 50 feet

DESCRIPTION 0F MATERIALS

Dark brown, taoist, firm, slightly cohesive,

some fine—grained gravel, grass roots,
organic matter, no odor.

At 2 feet: Medium brown.

SILTY CLAY:

SANDY CLAY:

SANDY GRAVELLY
CLAY:

SANDY CLAY:

SILTY CLAY:

At 14 feet: Some white weathered limestone.

SANDY CLAY:

GRAVEL/SANDY SILT:

GRAVEL/SILTY SAND:

C— 23



F!,URE B16 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM—l5 (UPPER ZONE)

184 41

DESCRIPTION OF MATERIALS

SHALE:
(GoodZ.and Lime-

stone)

LIMESTONE: Greyish—buff, slightly moist, dense, fossil-
iferous (mollusks), incerbedded with firm

shale/clay.

SHALE/CLAY: Interbedded; light buff, slightly moist,
slightly firm to firm, slightly cohesive,
orange—brown discoloration -

At 38 feet: Dark greyish—buff color.

At 40 feet: Darker color, moist, very firm
to dense shale.

DEPTH

MAP COORDINATES DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING MLTHOD:

BOREHOLE DEPTH BOREHOLE DIAMETER:

GRAPHIC
LOG

Light buff, slightly
non—cohesive.

24—' •

27 —

7
30 — ______

•'•j••/./. ••••'•.;.,'
33-;
6-

39-2

42-

moist, slightly firm,

SHELL AGGLOMERATE:
(Walnut Forma-

tion)

Medium to dark grey, moist, dense, very
fossiliferous (oysters), matrix and inter—
beds of calcareous shale and clay.

C— 24



FIGURE 13-16 (con't)
LITHOLOGIC LOG OF
MONITOR WELL ElM-iS (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

GRAPHIC
LOG

C— 25

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

184 42



FIGURE -17

LITHOLOGJC LOG OF MONITOR WELL HM-16 (UPPER ZONE)
184 43

MAP COORDINATES: S. 1,01i7 feet; R. 2,793 feet DATE DRILLED: 3—31—83 to 4—1—83
GROUND ELEV.: 664.2

DRILLING METHOD: Air—rotary

BOREHOLE DEPTh: 50 feet

SILTY CLAY:

DESCRIPTION OF MATERIALS

Dark brown, moist, firm to very firm, slight
ly cohesive, grass roots, organic matter,
some limestone gravel up to 1—inch diamete

At 2 feet: Medium to dark brown, slightly
firm to firm, cohesive trace caliche.

At 4 feet: Medium brown, firm to slightly
stiff.

SILTY CLAY:

GRAVELLY SANDY
CLAY:

SILTY CLAY:

Light brown, moist, slightly firm, slightly
cohesive, some limestone sand and gravel
with manganese oxide stains, trace caliche

Light brown, moi$t ljghtly firm sli,ghtly
cohesive, weatheed Limestone gIave. up
to 1—inch diameter, limestone and quartz

Light brown, moist1 slightly firm, moderatel
cohesive, some tine—grajued weathered lime
stone gravel some very rifle— to Elne—gra].
limestone ama quartz sand.

At 16 feet: Light brown to buff, slightly
moist, very firm to stiff, slightly cohesi
some fine—grained limestone and shell gray
8ome fine— to medium—grained sand, orange
and white discoloration, no odor apparent.

At 18 feet: Light brown, moist, firm, some
very fine— to fine—grained limestone and
quartz sand, some fine—grained limestone
gravel.

Light buff r" r own, slightly moist, loose,
predominantly fine—grained weathered fossi.
ifeous limestone gravel, some gravel up ti
1—1/2—inch diameter, some clay.

Light orange—brown, slightly moist to moist,
slightly firtn,-ome sand, some buff weathe
limestone gravel up to 1—1/2—inch diameter

C— 26

with drag bit
DRILLED BY: Southwestern Laboratories,

Inc.

BOREHOLE DIAMETER: 7—3/4 inches

GRAVELLY CLAY: Medium brown, moist, slightly cohesive, slig
ly fossiliferous limestone gravel up to
1—1/2—inch diameter, some limestone and
quartz sand.

sand.

t—

ed

e
I,

ed

SANDY GRAVEL:

SILTY CLAY!
CLAYEY SILT:



FiGURE 3- (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM-l6 (UPPER ZONE)

184 44

MAP COORDINATES DATE DRILLED:
GROUND ELEV.? DRILLED BY:
DRILLING METHOD

BOREHOLE DEPTH; BOREHOLE DIAMETER:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

d

1.

1.

24—"

27 —

30 —

33 —

36 —

39 —

42 —

45 —

48 —

/ / / / /

:4
:y,./ ,S •/• 7.•;y.' .Y./.A

--'': ''
;:i•,'y.

S.

-_.p..S. 0.

— _4-_
5T=—4-— T

— —

—
-
—

—1 I —— —1
—I —I—-
1 I —

—1 — I—

CLAYEY SAND! Light orange—brown,.moist, loose sand, sligh
CLAYEY SILT: ly cohesive clay,very fine— to fine—grain

sand, trace of gravel.

SILTY SAND: Light orange—brown, moist, loose, very fine—
to fine—grained quartz sand, trace of gray

At 28 feet: No gravel.

GRAVELLY SILTY Light brown to buff, moist, loose, very fine—
SAND: to fine—grained quartz sand, limestone gray

SHALE? LIMESTONE: Light buff, slightly moist, slightly dense
(Goodland Lime— to dense, fossilferous (mollusks).

stone)

SHALE: Light buff, slightly moist, very firm to
stiff, interbedded fossiliferous limestone

At 36 feet: Light greenish buff, firm to
very firm, orange—bro..rn discoloration,
no odor.

At 38 feet: lThrk grey, slightly firm to
very firm, fissile.

At 44 feet: Very firm to stiff.

Shell Agglom— Medium to dark grey, dense, very fossilifero

erate: (oysters), matrix and interbeds of calcar—

(Walnut Formation) eous shale and clay.

C—LI



F]GURE B-17 (con't)
LITHOLOGIC LOG OF
MONITOR WELL HM—16 (UPPER ZONE)

SAP COORDINATES

SROUND (LIV

DRILLING METHOD:

OREHOL( DEPTH:

GRAPHIC
LOG

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

184 45

DEscRIPTION OF MATERIALS

C—2 8



FIGURE. B-18
LITHOLOGIC LOG OF MONITOR WELL HM-17 (UPPER ZONE)

GRAVEL/SILTY
SAND:

SHALE:
(Goodlar&d-

Limestone)

LIMESTONE/SHALE

Concrete pavement and subgrade.

184 46

At 2 feet: Gravel/silty clay, light brown t
buff, moist; gravel is slightly dense, sub
rounded to angular weathered limestone fra
merits up to 2—1/2—inch diameter; clay is
slightly firm, slightly cohesive; no odor.

At 8 feet: Gravel/silty sand, light brown t

buff, moist; gravel is slightly dense,
subrounded to angular, weathered limestone
sand is very fine— to fine—grained quartz
with some limestone; trace of clay.

Light brown to buff, moist; gravel is slight
ly dense, subrounded to angular, fine— to
medium—grained weathered limestone; sand
is very fine— to fine—grained quartz with
some limestone; trace of clay.
At 16 feet: Gravel is slightly coarser.

Light grey to buff with green hue, moist,
tim to stiff, slightly cohesive, brown—
orange discoloration, no odor.

Interbedded; light grey to buff, slightly
moist to moist; limestone is dense, fossil
iferous (mollusks), weathered, with manga-
nese oxide stain; shale is firm to stiff,

slightly cohesive, with brown—orange dis-
coloration, no odor.

MAP COORDINATES: S. 884 feet; R. 2,583 feet DATE DRILLED 3—31—83
GROUND ELEV.: 657.0 feet msl DRILLED BY:Southwestrrn Laboratories,
DRILLING METHOD Air—rotary

BOREHOLE DEPTH 45 feet
with drag bit Inc.

BOREHOLE DIAMETER: 7—3/4 inches

DEPTH DESCRIPTION OF MATERIALS

o —/

3

FILL:

C— 29
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LITr-IOLOGIC LOG OF

FIGURE [3-19

MONITOR WELL HM—18 (UPPER ZONE)

184 4S

;J y

?'v.1, .,' .,
/-,c 7.,./•/., ).'
'.,.,., V., •f.Y

:,.,'VZ.'

: ;.;*;_:.
-. .:. .•

At 2 feet: Gravelly clay, brown to black,
moist, slightly firm, limestone gravel up
to 1—inch diameter, yellow—brown discolora
tion, tar and petroleum odor.

At 4 feet: Silty sandy clay, rusty red, mci
firm, cohesive, trace gravel, slight odor.

COORDINATES. S. 2,229 feet.; R. 3,006 feetDTE DRILLED: 3—31—83
GROUND ELEV. 654.5 feet msl DRILLED BY: Southwestern Laboratories,
DRILLING ETH0D Air—rotary with drag bit IflC.

BOREHOLE DEPTH: 38 feet BOREHOLE OIAETER: 7—3/4 inches

DEPTH GRAPHIC DESCRIPTION OF NATERIALS

o —/

3—

6—

9—

2 —

Is —

18 —

21 —

24—

FILL: Asphalt and subgrade.

SANDY SILT:

SILTY SAND:

GRAVELLY SILTY
SAND:

At 8 feet: Silty sand, rusty brown, slighti
moist, loose, uniform, very fine— to fine—
grained quartz sand.

Tan, slightly moist, loose, uniform, very
fine— to fine—grained quartz sand, trace
of limestone gravel up to 3/4—inch diarnete
no odor.

Darker tan than unit above, moist, loose,
uniform, very fine— to fine—grained quart
sand.

Tan, moist, loose, uniform, very fine— to
fine—grained quartz sand, limestone grav-
el, zones of cemented silty sand, cal—
careous cement.

C—3 1



FIGURE 8-19 (cont)
LlIr-IULOGZC LOG OF
MONITOR JELL HM—18 (UPPER ZONE)

184 49

AP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH;

•.:. .•.c••-.

; ::.:;

:::.. .'.•

I

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

GRAPHIC
LOG DESCRIPTION OF MATERIALS

GRAVEL:

Shell Agglo-
merate:

(Walnut Fomation)

Multi—colored, wet, loose; fine— to medium—
grained fragments of mollusk shells, lime-
stone, chert, and quartz; fragments up to
3/4—inch diameter.

At 26 feet: Up to 20% coarse gravel.

At 30 feet: Up to 40% coarse gravel.

Medium to dark grey, wet, dense, very fossil
iferous (oysters), calcareous shale and
clay matrix.33

36

39

C—3 2



FIGURE B-20

LITHOLOGIC LOG OF MONITOR WELL J-IM-19 (UPPER ZOt'E)

MP COORDINaTES S. 3,192 feet; R. 2,787 feet DATE DRiLLED' 4183
GROUND ELEV: 6414.0 feet insi DRILLED 5y: Southwestern Laboratories,
DRILLING METHOD: Air—rotary with drag bit Inc.

8OREHOLE DEPTH: 28 feet $OREHOLE DIAMETER: 7—3/h inches

DESCRIPTION OF MATERIALS

Asphalt and subgrade.

At 2 feet: Sandy clay, medium to dark brown
moist, slightly firm, slightly cohesive,
rusty red discoloration, trace of lime-
stone gravel up to 1—1/2—inch diameter,
tar— like odor.

At b feet: Sandy clay, dark brown, moist,
slightly firm to firm, moderately cohesive
some fine— to medium—grained quartz sand
with some limestone, slight odor.

At 6 feet: Sandy silty clay, dark brown,
moist, firm, slightly cohesive, orange—yel
low discoloration, trace of limestone gray
el, no odor.

At 10 feet: Silty sand, orange—brown, moist
loose, fine— to medium-grained quartz sand
some cohesive clay, trace of limestone gra
el.

SAND: Light tan, slightly moist, loose, well sorte
subrounded, fine— to inedium—grained quartz
sand, trace of weathered limestone gravel
up to 1—inch diameter.

SANDY SHALE! Greyish—buff, slightly moist, firm to stiff,
SANDY CLAY: slightly cohesive, fissile, fossiliferous

(Goodland Lime— (mollusks), fine— to medium—grained sand,
Stone) no odor.

SHELL AGGLOM Iledium to dark grey, slightly moist, dense,
ERATE: very fossiliferous (oysters), matrix and

(Walnut For- interbeds of calcareous, shale and clay.

mation)
At 20 feet: Predominantly dark grey shale.

At 21.5 feet: Same as unit described at 18
feet.

C—3 3

GRAPPIIC
L0

FILL:

3

6

9

I2
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FIGURE 5-20 (cont)
LITdOLOGIC LOG OF
MONITOR WELL KM—19 (UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

i8i

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

C— 34



FIGURE 8-21 184 i2
LITHOLOGIC LOG OF MONITOR WELL HM-20 (UPPER ZONE)

AP COORDINATES. S. 2,943 feet; R. 2,608 feet DATE DRILLED: 6—1—83
GROUND ELEV.: 653.0 feet msl DRILLED By: Southwestern Laboratories,

DRILLING METHOD: Air—rotary with drag bit Inc.

BOREHOLE DEPTH 40 feet BOREHOLE DIAMETER: 7—3/4 inches to
38 feet; 5 inches to 40 feet

DESCRIPTION OF MATERIALS

FILL: Sandy gravelly clay, wet, slightly firm,
slightly cohesive, limestone gravel up
to 1—1/2—inch diameter, petroleum odor.

At 2 feet: Sandy gravelly clay, dark brown
to black, moist, slightly firm, moderately
cohesive, tar—like odor.

At 4 feet: Silty clay, dark grey to brown,
moist, slightly firm, cohesive, trace of
fine—grained limestone gravel, no odor.

At 8 feet: Sandy clay, rusty red, moist,
firm, slightly cohesive, fine— to medium—
grained quartz sand, some silt.

SAND: Orange—tan, moist, loose, uniform well sort-

ed, subrounded, fine—grained quartz sand,
some silt.

At 14 feet: Tan, slightly moist, very loose
trace of silt.

At 16 feet: Moist to slightly wet.

At 18 feet: Slightly moist.

At 20 feet: Moist to slightly wet, fine— to
medium—grained, trace of clay blebs.

At 22 feet: lr' loose, moderately sorted,
subrounded to subangular, medium— to coars
grained, some coarse sand and fine gravel

composed of angular fragments of limestone
_____ and shells. __________

C—35

GRAPHIC -

LOG

3

6

9
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FIGURE B21 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM-20 (UPPER ZONE)

DATE DRILLED?

DRILLED BY:

BOREHOLE DIAMETER:

184 S3

*..

.

*/l

-. -:•t..,.

I
I

Tan to buff, slightly wet, loose, medium—
to coarse—grained quartz sand, fine— to
medium—grained gravel composed of lime-
stone and shell fragments.

At 26 feet: Increasing gravel content,
some chert and quartz gravel.

At 28 feet: Wet, some clay blebs,.

Light buff to brown, wet, loose, medium—
to coarse—grained quartz and limestone
sand; fine— to coarse—grained gravel
composed of mollusk shells, limestone,
quartz, and chert.

Buff, wet, loose, fine—grained limestone
gravel, coarse—grained sand, trace of cia)

Medium to dark grey, wet, dense, weathered,
very fossiliferous (oysters), calcareous
shale and clay matrix.

At 36 feet: Unweathered.

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

GRAPHIC
LOG DESCRIPTION OF MATERIALS

GRAVELLY SAND:

CLAYET GRAVELLY
SAND:

SANDY GRAVEL:

SHELL AGGLOM-
ERATE:

(Wal,n.t Foriiation)

39

42

C—3 6



FIGURE B-22-

LITHOLOGIC LOG OF MONITOR WELL HM-21 (UPPER ZONE)
184 S4

MAP COORDIIATES S. 2,948 feet; R. 3,075 feet DATE DRILLED 4—1—83

GROUND ELEV.: 632.7 feet msl
DRILLING METHOD: Air—rotary with drag bit

BOREHOLE OEPTH 15 feet BOREHOLE OIAMETER 7—3/4 inches

DESCRIPTION OF MATERIALS

Silty clay, brown, moist, slightly firm,
slightly cohesive, white and orange dis-
coloration, some medium—grained limestone
and quartz sand, trace of fine—grained
limestone gravel, chunks of asphalt, grasi
roots.

At 2 feet: Light brown to black, possible
odor.

SHELL AGGLOM— Light buff to brown, moist, dense, weatherec
ERATE: very fossiliferous (oysters), matrix and

(WaZ.nut Formation) interbeds of calcareous shale and clay,
strong chemical odor.

At 7 feet: Medium to dark grey, unweather d.

C—3 7

GRAPHIC
LOG

DRILLED By: Southwestern Laboratories,
Inc.

FILL:

3

6

9

12

'5

18

21

24-



FIGURE B-23

LITHOLOGIC LOG OF MONITOR WELL HM-22 (UPPER ZONE) 1S4 55

AP COORDINATES S. 687 feet; R. 4,845 feet

GROUND ELEV. 682.7 feet msl
DRILLING M(TPIOD Air—rotary with drag bit
BOREHOLE DEPTH: 55 feet

DATE DRILLED 5—23—83

DRILLED BY: Southwestern Laboratories,
Inc.

BOREHOLE DIAETER: 8 inches

SILTY GRAVELLY
CLAY:

SHALE! CLAY/ LIME-
STONE:

Goodland Lime-
stone)

SHALE/CLAY:

OESCRIPTION OF MATERIALS

Ligbt to dark brown, moist slightly firm
513. ht1 chesive, .i1Inesone gravel, tràcl

Inèded? 1ht buff to brown, slightly
moist, dense limestone firm shale and
clay weathered, tossiliferous (mollusks),no oaor.

At 4 feet: Predominantly shale and clay.

At 6 feet: Less weatherthg, more grey coloi

Interbedded; light grey to brown, slightly
moist, slightly firm to slightly stiff,
slightly cohesive, slightly fossiliferous.

At 12 feet: Few thin limestone layers.

SHALE: Dark grey, slightly moist, firm, brittle,
fissile, no odor.

SHALE? LIMESTONE: Medium grey, slightly moist, slightly dense
to dense, brittle, slightly fossiliferous
no odor.

SHALE? CLAY/CLAY-
EY SHALE:

Dark grey slightly moist,
firi, slightly cohes.ive,
ible fossils, no odor.

Dark grey, slightly moist,
firm, slightly cohesive,
ible, no odor.

At 30 feet: Slightly fossiliferous (mollus
At 32 feet: Thin beds of limestone, lime-

stone is dark grey and dense).

Interbedded; dark grey, slightly moist, slii
ly fins to firm, slightly cohesive, sligh

ly fossiliferous (mollusks).

slightly firm to
tissue, no vis—

SHALE:

SHALE? CLAY: slightly firm to
no fossils vis—

ks)

C— 38



FIGURE 8-23 (con't)

LITHOLOGIC LOG OF
MONITOR WELL I-IM-22 (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED•

DRILLED BY:

BOREHOLE DIAMETER:

184 56

At 42 feet: Thin beds of limestone, lime-
stone is dark grey and dense.

SHELL AGGLOMER— Medium to dark grey, dense to very dense,
ATE: very fossiliferous (oysters), matrix and

(Walnut Formation) interbeds of calcareous shale and clay.

GRAPHIC
LOG DESCRIPTION OF MATERIALS

C— 39



FIGupc 8-?'4

L11-IOLOG!C LOG OF MONITOR WELL -IM-23 (UPPER ZONE)

184 5

Datk brown1 moist to s.ightly wet, slightly
tirm, slightly cohesive, trace gravel, r&
grass.

Medium brown, moist, firm, very slightly co
hesive, trace limestone gravel, no odor.

Medium brown, moist, firm, slightly cohesiv
weathered limestone gravel.

Light brown, moist to very moist, slightly
firm, slightly cohesive, some weathered
white limestone gravel up to 3/4—inch di-
ameter.

At 8 feet:
At 10 feet:

some very
gravel.

At 14 feet: Jet, slightly cohesive.

At 18 feet: Trace gravel.

Light buff to brown, moist to very moist,

loose, coarse—grained, angular to rounded
fragments of weathered limestone and mol-
lusk shells up to 1—1/2—inch diameter, sot
clay, some iron oxide.

At 24 feet: Some iron nodules.

At 32 feet: Higher clay content, wet.

Light buff to brown, wet, loose, coarse—
grain tr;ments of weathered limestone
and shells, angular to rounded, iron oxid

DEPTH

MP COORDINATES S. 5 feet; R. 4,284 feec: DATE DRILLED 5-2'i—33 to 5—24—83

GROUND ELEv. 671.4 feet nsl DRILLED BY: Southwestern Laboratories,

DRILLING METHOD Air—rotary with drag hit Inc.

BOREHOLE DEPTH: )3 feet BOREHOLE DIAMETER: inches

GRAPHIC DESCRIPTION OF MATERIALS

Very moist, cohesive, less gray
Higher nercentage of silt with
fine sand, very moist to wet, n

o —"

5

5 —

20 —

25 —

30 -

35 —

/

/7

'.11 t-,Y.,..
,

-f A '

SILTY CLAY:

SANDY CLAY:

SANDY GRAVELLY
CLAY:

SILTY CLAY:

SAND AND GRAVEL:

CLAYEY SANDY
GRAVEL:

C—4 0



FIGURE 8-24 (cant)
L1TrOLOGIC LOG OF
MONITOR WELL HM-23 (UPPER ZONE)

184 58

SHELL AGGLOMER-
ATE:

(Walnut Fornation)

DATE ORU..LED

DRILLED OY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Light to dark grey, slightly moist to moist

very dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale

and clay.

C—4 1

'I,

MAP COORDINATES

GROUrD ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

GRAPHIC
LOG

(P4 -6

45

50



FiGURE B-25

LITHOLOGIC LOG OF MONITOR WELL HM—24 (UPPER ZONE)
184 59

".9
'/1

/1
,: 7./.Z./',

//•//
V/.

_/ ,.;, ., ,, y.,_

7• y
rfd.,'/ry7.

0

• . '. .••

Clay, dark brown, very moist, slightly firm
slightly cohesive, grass roots, no odor.

At 2 feet: Medium to dark brown.

MAP COORDINATES: S. 195 feet; H. 2,750 feet DATE DRLLED 5—24—83

GROUND ELEV.: 658.4 feet msl DRILLED BY Southwestern Laboratories,
DRILLING METHOD' Air—rotary with cira' bit Inc.
BOREHOLE DEPTPI:43 feet BOREHOLE DIAMETER 8 inches

DEPTH j GRAPHIC
1

DESCRIPTION O MATERIALS

o —"

3—

6—

9—

12 —

15 —

lB —

2! —

24

ILL:

SILTY SANDY CLAY:

CLAYEY SANDY
SILT:

GRAVELLY SAND:

SANDY GRAVEL:

SHALE? CLAY:
(Goodland Lime-

stone)

SHALE:

SHALE? LIMESTONE:

Light brown, moist, firm, very slightly
cohesive, trace gravel, no odor.

Light brown, slightly moist, slightly loose,
trace limestone gravel up to 3/4—inch
diameter, no odor.

At 12 feet: Slight chemical odor.
-

Medium brown; wet; loose; coarse—grained
fragments of quartz, shells, and limestone
some clay; slight chemical odor.

Light brown to grey, wet, loose, weathered
limestone and shell fragments, very strong
chemical odor.

Greenisn purr, wet, very firm to slightly
stiff, slightly cohesive, very strong
chemical odor.

Greenish buff, slightly moist, stiff, slight
ly cohesive, very strong chemical odor.

Buff to grey, slightly moist, slightly dense,
brittle, few visible fossils, very slight
odor.

C—4 2



FIGURE B-25 (corit)
LITHOLOGIC LOG OF
MOUITOR WELL HM-2 UPER ONE) 184 GO

MAP COORDINATES DATE DRILLED
GROUND (LEV. DRILLED B
DRILLING METHOD:

ØOREP4OLE DEPTsi. eOREHOLE DIAMETER

CLAYEY SHALE

DESCRIPTION OF ATER;ALS

Bf to grey with orange—brown discolora-
tion, slightly moist to moist, firm to
stiff, no visible fossils.

At 26 feet: Wet.

Dark grey, very moist to wet, firm, slight-
ly cohesive, no fossils, no odor.

CLAYEY SHALE: Dark grey, moist, very firm, slightly cohe-
sive, tissue, some orange—brown zones
which cross bedding planes, no fossils.

At 32 feet: Orange—brom color overall.

SHALE: Dark grey, slightly moist, dense, tissue,
brittle, some thin beds of limestone,
slightly fossiliferous, no odor.

SHELL AGGLOMER-
ATE:

(WaLnut Formation)

Medium to dark grey, slightly moist, very
dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale
and clay.

C—4.3

DEPTH GRAPHIC I

CLAY:



FIGURE B-26

LITIOLOGIC LOG OF MONITOR WELL M-25 (UPPER ZONE) 184 61

MAP COORDINATES S. 204 feet; R. 2,460 feet
GROUND ELEV. 653.7 feet msl

DRILLING METHOD Air—rotary with drag bit
BOREHOLE DEPTsi. 42 feet

DATE DRILLED 5-24—83 to 5—25—83

DRILLED BY Southwestern Laboratories,
Inc.

e0REPI0L( DIAMETER 8 inches

FILL:

DESCRIPTION OF MATERIALS

Concrete pavement and subgrade.
At 1 foot: Sandy silt, light brown, moist

slightly loose, trace clay, vinyl odor.
At 2 feet: Strong vinyl odor.

SILTY SANDY
CLAY:

SANDY CLAYEY
SILT:

SILTY SANDY
CLAY:

SANDY GRAVELLY
CLAY:

Light brown, moist, slightly firm, slightly
cohesive, trace gravel, strong vinyl odor.

At 8 feet: Very moist.

At 10 feet: Wet.

Light brown, very moist to wet, slightly
loose, trace gravel up to 1—inch diameter,

strong vinyl odor.

Light brown, wet, slightly firm, slightly
cohesive, trace gravel, strong vinyl odor.

At 16 feet: Medium brown, strong paint
thinner odor.

At 18 feet: Stronger paint thinner odor.

Medium brown, wet, slightly soft to s1ight1.
firm, slightly cohesive, very strong paini
thinner odor.

Wet, loose, coarse—grained limestone sand,
weathered limestone graL 'to to 1—1/2—
inch diameter, some clay, very strong
chemical odor.

C—44
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FIGUPE B26 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM—25 (UPPER ZONE)

C—4 5

184 62
kIP C0ORDIpiTES
GROUND EL(v.:
DRILLING M(TPiQD:
8OREPOLE DEPTt4:

GRAPiIC
LOG

04TE DRILLED
DRILLED 8Y

eOREP4OLE DIAMETER

(Goodiand Lime-
stone)

DESCRIPTION OF MATERIALS

27

eenish butt, very mois...,

finn, slightly cohesive, very strong
chemical odor similar to odor in chemical
pits in Die Yard.

30

At 28 feet: Slightly weaker odor.

33

SHALE:

At 30 feet: Orange—brown zones which cross
bedding olanes, slight chemical odor.

AGGLOMER-

36

>edium to dark grey, slightly moist, slight
lv dense to dense, brittle, sone thin bed
of limestone, no fossils, no odor.

SHELL
ATE:

(Walnut Formation)

Medium to dark grey, slightly moist, very
dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale
and clay, no odor.

39

42



FIGURE B-27

LITHOLOGIC LOG OF MONITOR WELL HM—26 (UPPER ZONE) 184 63
MAP COORDtNATES S. 2,528 feet; R. 3,239 feet DATE DRILLED' 5—25—83
GROUND ELEV.: 630.7 feet msl DRILLED BY Southwestern Laboratories,

DRILLING METHOD: Air—rotary with drag bit IOC.

BOREHOLE DEpTH; .16 feet BOREHOLE DIAMETER: 8 inches

FILL:
DESCRIPTION OP MATERIALS

Clayey sand, light to dark brown, moist,
loose, coarse—grained, poorly sorted,
trace gravel, grass roots, no odor.

SAND AND GRAVEL: Grey—brown, wet, Loose, coarse—grained, sub
angular to subrounded, quartz and lime-
stone sand, limestone and shell gravel up
to 1—inch diameter, no odor.

At 4 feet: Grading coarser, weathered lime
stone gravel up to 2—inch diameter.

At 6 feet: Slight oil odor.

SHELL AGGLOMERA-
ATE:

Wal.nut Fornation)

Medium to dark grey, dense, very fossilifer
(oysters), matrix and interbeds of calcar
eous shale and clay.

DEPTH GRAPHIC
LOG

3

6

9

12

us

'5

I8
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FIGURE B-28 -

LITHOLOGIC LOG OF MONITOR 4ELL HM-27 (UPPER ZONE)
184 64

MAP COORDINATES S. 2,618 feet; R. 3,169 feet or DRILLED 5—25—83

DRILLED y Southwestern Laboratories,ROUND ELEV.: 631.6 feet msl

DRILLING METHOD: Air—rotary with drag bit
eOREHOLE DEPTM: 16 feet

DESCRIPTION OF MATERIALS

iity cLay, ignt Drown CO OLaCK, very moist
slightly firm, slightly cohesive, appears
to be black burnt material, no odor.-

At 2 feet: Sand, buff to grey with black
discoloration, wet,. loose, fine— to medi—
um—grained quartz, well sorted, trace
gravel, black oil sludge saturated with
tuel/oil, strong fuel/oil odor.

Wet, loose, coarse—grained limestone and
quartz sand, gravel up to 1—1/2—inch di-
ameter, saturated with fuel/oil, very stro
fuel/oil odor.

At 6 feet: Coarser-grained, gravel up to
2—inch diameter, lower percentage of fluid
is fuel/oil.

At 8 feet: Concentration of fuel/oil appea'
to be decreasing.

Medium to dark grey, dense, very fossilifer
(oysters), matrix and interbeds of cal—
careous shale and clay.

E PT H

0

inc.
aoREMoLt OIAWETER:8 inches

3

6

r i;

SAND AND GRAVEL:

SHELL AGGLOMER-

ATE:
(WaLnut Formatwn)

9

12

15

us

C—47



FIGURE. B-29

LITHOLOGIC LOG OF MONiTOR WELL -M-28 (UPPER ZONE)

MAP COORDINATES S. 423 feet; IL 2,613 feet
GROUND ELEV. 656.8 feet msl

DRILLING METHOD Air—rotary with drag bit
BOREHOLE DEPTH 41.5 feet

DATE DRILLED 5—25—83 to 5—26—83

DRILLED Y Southwestern Laboratories,
Inc

BOREHOLE DIAMETER 8 inches

HIC

SILTY CLAY/CLAYEY
SILT:

DESCRIPTION OF MATERIALS

y clay, light to medium brown, very
moist, slightly firm, slightly cohesive,
trace gravel, grass roots, no odor.

At 4 feet: Sand and gravel, light buff to
brown, moist, loose, coarse—grained sand,
fine—grained gravel, predominantly lime-
stone and shell fragments, no odor.

Light brown, slightly moist, slightly firm,
trace sand and gravel, no odor.

At 8 feet: Moist to very moist.

SANDY CLAYEY
SILT:

SANDY GRAVELLY
CLAY:

Light brown, moist, slightly loose, fine—
to medium—grained sand, trace gravel, no
odor

Light to medium brown, moist to very moist,
firm, slightly cohesive, some limestone
gravel, no odor.

C—48



FIGRUE 8-29 (cont)
LITHOLOGIC LOG OF
MONITOR WELL IIM-28 (UPPER ZONE)

MAP COORDINTES

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED
DRILLED Y:

BOREHOLE DIAMETER:

184 66

GRAPHIC
LOG

SAND AND GRAVEL:

CLAY/SHALE:
(Good land Lime-

stone)

SHELL AGGLOMER-
ATE:

(Walnut Formation)

DESCRIPTION OF MATERIALS

Lght to medium brown, siignciy moist to
moist, slightly firm, slightly cohesive,
trace gravel, no odor.

Light brown to buff, wet, loose, coarse—
grained, poorly sorted, limestone gravel,
some clay, no odor.

Interbedded; greyish green, moist, very
firm to stiff, slightly cohesive, brown—
orange zones which cross bedding planes,
no odor.

At 32 feet: Wet.

Medium to dark grey, slightly moist, dense,
brittle, fissile, no odor.

C—4 9

(oysters), matrix and interbeds of
eous shale and clay.

SHALE:



FIGURE 8-30

LITHOLOGIC LOG OF MONITOR WELL HM—29 (UPPER ZONE)
184 67

MAP COORDINATES S. 2,906 feet; R. 2,322 feet DATE DRILLED S—2583 to 5—26—83

GROUND ELEV.: 656.9 feet msl DRILLED Southwestern Laboratories,
DRILLING METHOD Air—rotary with drag bit Inc.

BOREHOLE DEPTH: 44 feet BOREHOLE DIAMETER 8 inches

DEPTH GRAPHIC
LOG DESCRIPTIOP OF MATERIALS

0—" FILL: Silty gravelly clay, medium brown, slightly
moist, slightly firm, slightly cohesive,
gravel up to 2—inch diameter, grass roots,
no odor.

At 2 feet: Silty clay, rust red, slightly

3 — moist, firm, slightly cohesive., trace sanl
and fine gravel, no odor.

At 4 feet: Moist, more loose.

6 — At 6 feet: Silty sand, light brown with re
hue, slightly moist, loose, moderately
sorted, some clay, no odor.

SILTY SAND: Light buff, slightly moist, loose, very fine
to fine—grained sand, well sorted, no odor— At 10 feet: Some slightly cemented zones,
trace gravel.

p.. /
(_JI f'Y

12 — At 12 feet: Trace clay.

At 14 feet: Slightly darker color, moist t

very moist.

I —I-,

At 16 feet: Very moist.
.I.( /.,?:.ij'

18 — At 185 to 19 feet: Layer of gravel and
cobbles.

p.

21 —
f.7J-APf /-

At 22 feet: Wet

p.,f) ?'f7.1yf//' .,/—,
24—.,, //.p/f1_______ irxj'1, ________________________________
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FIGURE I-3O (con't)

LITHOLOGIC LOG 0?
MONITOR WELL HM29 (UPPER ZONE) 184

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION ØF MATERIALS

Light butt to brown, very moist to wet,

slightly loose, very fine— to fine—grained
sand, moderately to well sorted, some clay
trace gravel, no odor.

Light brown, wet, slightly firm, slightly
cohesive to cohesive, some sand, no odor.

SANDY GRAVELLY
CLAY:

SHALE:
(Walrut Forrntion)
SHELL AGGLOMER-
ATE:

Light to medium brown, wet, slightly firm,
slightly cohesive, gravel composed of

limestone and shell fragments, coarse—
grained limestone and quartz sand, noodo

Medium to light buff—brown, wet, loose,
coarse—grained sand, limestone and mollusi
shell gravel up to 1—1/2—inch diameter.

Dark grey, wet, dense, brittle, fissile, no
odor.

Medium to dark grey, dense, very fossilifer
(oysters), matrix and interbeds of calcar
eous shale and clay.

A'IL)Y SiLl:

SILTY CLAY:

SAND AND GRAVEL:

us
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FiGURE 8-3?

LITHOLOGIC LOG OF MONiTOR WELL HM-3o (UPPER ZONE)

_______________________ 184 69
MAP COORDINATES S. 904 Er.; R. 3,051 ft. DATE DRILLED 5-26-83
GROUND ELEV. 668.4 feet msl DRILLED e
ORILLING METNOD Air—rotary with drag bit Southwestern Laboratories, Inc.
BOREHOLE DEPTH. 54 feet eDREHOLE DIAMETER 8 inches

FILL:

SILTY CLAY:

DESCRIPTiOi O MATERIALS

Silty clay, dark brown moist, slightly fire
to firm, slightly colesive, grass roots,
no odor.

At 2 feet: Medium to dark brown, no roots.

At 4 feet: Medium brown, firm, trace sand
and gravel, no odor.

At 6 feet: Sandy clay, ligh o mediumbrow
moist, slightly firm, slightLY conesive,
some gravel up to 3/4—inch diameter.

At 8 feet: Sandy gravelly clay, light to
pedium brown, very moist slightl7 firm,
slightly cohesive, gravei up to li—inch
diameter.

At 10 feet: Wet, limestone gravel up to
2—inch diameter.

Light brown, wet, slightly firm, very slight
ly cohesive, trace gravel, no odor.

20 At 20 feet: Some fine— to rnedium—grained
sand.

CLAYEY SILT:

SILTY SAND/SANDY
SILT:

CLAYEY SILT:

SILTY GRAVELLY
CLAY:

SILTY SANDY CLAY:

CLAYEY SAND AND
GRAVEL:

SANDY CLAY:

SILTY SANDY CLAY:

SAND AND GRAVEL:

Light buff to brown, very moist, slightly
loose, some fine— to medium—gra.ned sand,
trace limestone gravel, no odor.

Light buff to brown, very moist, slightly
loose, very tine— to medium—grained sand,
trace clay and gravel, no odor.

Light buff to brown, very moist, loose, somi
sand and gravel, no odor.

Light buff to brown very moist slightly
firm, siigrtiy cofkesive, no odor.

Light brown, moist, slightly firm, slight-
ly cohesive fine to medium quartz sand,
trace gravel, no odor.

Light brown, very moist, loose, fine to
medium quartz sand, limestone and shell
gravel.

Light brown, very moist, slightly firm
slightly cohesive, some gravel, no oor.

Light brown, very moist, slightly firm
slightly cohesive, very fine to medium
sand, trace gravel, no odor.

Livht grey to light brown; weq slightly
loose; limestone, quartz, and shej.l
traments; no odor.

C—5 2

DEPTH GRAPHIC
______ LOG

0—

5

I0

15

25

30

35

40



FIGURE- B-31 (cont)

LITHOLOGIC LOF OF
MONITOR WELL HM—30 (UPPER ZONE)

184 O

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED By:

BOREHOLE DIAMETER:

SHALE:

SHELL AGGLOMER-
ATE:

(Walnut Formation)

DESCRIPTION OF MATERIALS

Greenish grey with zones of rusty brown,
slightly firm to firm, slightly cohesive,
no odor.

Dark grey, slightly moist, dense, brittle,
fissile, no fossils, no odor.

Medium to dark grey, dense, very fossilifer
ous (oysters), matrix and interbeds of
calcareous shale and clay.

C— 53

GRAPHIC
LOG

SHALE? CLAY:
(Goodland Lime-

stone)



FIGURE 8-32

LITHOLOGIC LOG OF MONITOR WELL HM-31 (UPPER ZONE) 184 '?1

Silty clay, light to medium brown, moist,
slightly firm, slightly to moderately
cohesive, trace limestone sand and gravel,
grass roots, no odor.

At 2 feet: Clay, moist, slightly firm,
slightly to moderately cohesive, some
silt, trace gravel, no odor.

At 6 feet: Wet, weathered limestone gravel
up to 1—inch diameter.

Medium to dark brown, wet, slightly firm,
moderately cohesive, trace limestone
gravel up to 1/4—inch diameter, no odor.

Light buff to brown, wet, loose, weathered
limestone sand and gravel, cobbles up to
5—inch diameter, no odor.

SHALE/LIMESTONE: Interbedded; light grey, moist, dense lime-
stone, slightly stiff and brittle shale,
no visible fossils.

MAP COORDINATES S. 4 feet; R. 1,531 feet DATE DRILLED 5—26—83
GROUND ELEV. 647.2 feet msl DRILLED BY: Southwestern Laboratories,
DRILLING METHOD: Air—rotary with drag bit Inc.
BOREHOLE DEPTH: 41 feet BOREHOLE DIAMETER 8 inches

DEPTH GRAPMIC
LOG DESCRIPTION OF MATERIALS

FILL:

SILTY CLAY:

CLAYEY SAND AND
GRAVEL:

CLAY:
(Goodland Lime-

stone)

o —'

3—

6—

9—

12 —

15 —

18 —

21 —

24 -

7': '>'.-
'A
11

—

=— —
---=

Greenish grey, moist, very firm, cohesive,
orange—brown zones which cross bedding
planes, no odor.

At 14 feet: Some shaley zones.

SHALE: Medium to dark grey, slightly moist,
slightly dense to dense, brittle, fissile
no odor.

C—54
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FIGURE 8-3:

L1TIIOLOG1C LOG OF MONITOR WELL IIH—32 (UPPER ZONE)
I

MAP COORDINATES S. 468 feet; R. 2,997 feet DATE DRILLED: 04/13/84

GROUND ELEV.: f65.2 feet msl DRILLED evSouthwestern Laboratories,Inc.
DRILLING METHOD Air Rotary BOREHOLE DIAMETER: 8 inches
BOREHOLE DEPTH: 46 Feet

ILL:

1ANDY CLAYEY SILT:

ANDY SILTY
RAVEL:

ILTY CLAYEY
;AND

RAVELLY SAND:

ItT? SAND:

...r.,./.I..,r.,,'•

. y)z,,.
,'/ ;...I ;'

'?W2v

P.).(.i? Y

':7. F4r'( SiLT:

111

SILT CLAY /CLAYEY

DE TM GRAPP4IC
LOG DESCRIPTION OF MATERIALS

0—'

3—

6—

9—

12 —

15 —

18 —

21 —

24

Silty clay, dark brown, moist to very moist, trace
of gravel, firm, cohesive.

Orange brown, slightly moist, some gravel, fine
to coarse sand, loose.

Buff to light brown, slightly moist to moist,
some clay, loose.

Light orange, slightly moist to moist, fine— to
coarse-grained, trace gravel. Poorly sorted.

Buff to light brown, slightly moist, coarse—
grained, fine limestone gravel with shell

fragments.

Light orange, slightly moist, fine— to medium—
grained, trace of clay, some gravel (borehole
contamination?)
At 16 feet: Fine— to coarse—grained.

Light grey and light brown, moist, trace of clay
and gravel, sand medium to coarse—grained.

Light grey and light brown, moist, clay is slightly
cohesive and slightly firm; contains thin gravel

stringers.

C—5 6



TIGURE B-33 (Con't)
L1UHOLOG1C LOG OF
1ON1TOR WELL HM-32
(UPPLR ZONE)

DESCRIPTION OF MATERIALS

R.AVELLY SAND: Light grey and light brown, slightly moist fine—
grained sand with fine limestone gravel, trace
clay, loose.

Light grey and light brown, moist, fine— to
medium—grained sand, fine limestone gravel,
loose.

Below 34 feet: sand is medium— to coarse—grained,
consists predominantly of limestone and shell

fragments.

SHELL AGGLOMERATE: Medium to dark grey, wet (?), dense, very
(Tiialnut Formation) fossiliferous (oysters), matrix and interbeds of

calcareous shale and clay.

184 94

MAP COORDINATES: DATE DRILLEO

GROUND ELEV.: DRILLED 5y:

DRILLING METHOD BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRAPHIC
LOG

SILTY CLAY: Light brown, moist, slightly cohesive, firm.

SILTY SAND AND
;RAVEL:

,::,,,

oS..:;;
.:

4d)f#/4

i":../•/.'2',') 4

,g4?j 11,

— I—. —

1—1—
—1 —1—
1

— I-—I

—1—• —
I—!—

—

1—1 —
—I-. —

1—1 —
—1—1 —

1-1-L
—1—1—
I - I -1
—I —1—

24J

27 —

30 —

33 —

36 —

39 —

42 —

45 —

48

TOTAL DEPTH 46 FEET

C—57



:f IGURE 3-34

LITHOLOG1C LOG OF MONITOR WELL UM-33 (UPPER ZONE)
184 75

MAP COORDINATES 5. 1,565 feet; R. 4,213 feet DATE DRILLED: 04/11/84
DRILLED Bv:Southwestern Laboratories,Inc.
BOREHOLE DIAMETER: 4 3/4 inches

DESCRIPTION OF MATERIALS

Silty clay and sandy clay, moist to very moist,
trace limestone gravel, trace concrete. Clay is
firm, cohesive.

Drilling without returns 4—18 feet.

Base of fill at 18 feet.
Grey to green, slightly moist to moist, firm,
cohesive.

GROUND ELEV. .652.2 feet msl

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 28 Feet

CLAYEY SHALE:
(Goodland
Limestone)

Grey to green, slightly moist, contains some shell
fragments.

SHELL ACCLOMERATE:Light to dark grey, weathered, very fossiliferous
(Walnut Forma— (oysters), matrix and interbeds of calcareous
tion) shale of clay.

C—5 8

0
FILL:

3

6

9

12

15

18 CLA'f:

21

24



FIGURE 8-34 (cont)
LITHOLOCIC LOG OF
MONITOR WELL Nfl—))

(UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

OOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

184 'G

Total Depth 28 feet.

DESCRIPTION OF MATERIALS

&elow 26 feet: Shaley, less weathered.

C—59



FIGURI II 35

LITIIOLOG1C LOG OF MONITOR WELL }IM-34 (UI'PER ZONE)

184 7?

MAP COORDINATES S. 2,131 feet; R. 3,459 feet DATE DRILLED 04111/84

GROUND ELEV.: 636.6 feet rnsl DRILLED BY:Southwestern Laboratorics,lnc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH 20 Feet

Silty clay, sandy clay, and clay, moist to very
moist, some sand and gravel, firm, cohesive.

Pink to orange, moist to very moist, firm, cohesive.
Some rounded limestone coarse sand and fine

gravel, some angular orange—stained weathered
limestone.

SANDY SILTY CLAY:Medium brown, moist, some fine angular te rounded
limestone fragments.

SILTY CLAY: Grey, moist, slightly sandy, calcareous.

SHELL AGCLOHERATE:Dark grey, moist to wet, very fossiliferous
(Walnut Formation) (oysters), matrix and interbeds of calcareous

shale and clay

REMARKS: l'oor rcturns while dri11in fill.

C—60

DESCRIPTION OF MATERIALS

FILL:

CLAY:

0

3

6

9

12

15

18

21

Below 18 feet: Less Shale.

Total Depth 20 Feet.



FIGURE B-36

LITHOLOCIC LOC OF MONITOR WELL 1111—35 (UPPER ZONE)

184 78

DRILLED evSouth.estern Laboratories,jnc.
4 3/4 inchesBOREHOLE DIAMETER:

SANDY CLAY: Orange—brown, moist, with some fine limestone

gravel.

White to orange, wet,
white limestone and

cohesive, contains some

shell fragments.

At 14 Feet: Slight odor

LIMESTONE:

(Walnut Formation)

SHELL AGGLOMERATE:

Yellow to white, moist, sandy, weathered, very
fossiliferous (oysters)

Dark grey, fresh, very fossiliferous (oysters),
matrix and interbeds of calcareous shale and

clay.

Total Depth 20 Feet.

C—61—

MAP COORDINATES: S. 2,231 feet; R. 3,301 feetoArE DRILLED: 04/11/84

GROUND ELEV.: 637.8 feet msl
DRILLING METHOD: Air Rotary
BOREHOLE DEPTH: 20 Feet

FILL:

DESCRIPTION OF MATERIALS

Clay, orange to brown, moist, some sand, some
plant material, cohesive, plastic.

CLAY:



FIGURE B-37

LITHOLOGIC LOG OF MONITOR WELL 1IN-36 (UPPER ZONE)

184 ?9

MAP COORDINAT€S:S. 2,375 feet; R. 3,249 feet DATE DRILLED: 04111/84

GROUND ELEV. 634.3 f0r msl DRILLED 9y: Southwestern Laboracories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 16 Feet

DESCRIPTION OF MATERIALS

Medium to dark brown, moist, plastic, cohesive,
with some fine rounded limestone gravel.

SANDY CLAY:

SANDY GRAVEL:

Medium brown to yellow, moist, fine— to coarse—
grained sand, some fine rounded limestone gravel.

Medium brown to white, very moist to wet, some
clay, medium to coarse limestone and quartz
sand. Subangular to moderately rounded gravel,
predominantly limestone, some chert.

Orange—brown, very moist to wet, fine to coarse—
grained, some fine limestone gravel.

SANDY GRAVEL: Medium brown to yellow, very moist to wet, fine—
to coarse—grained sand, subangular to moderately
rounded gravel, predominantly limestone, some
chert.

SHELL AGGLOMERATE:Dark grey, very fossiliferous (oysters), matrix
(Walnut Formation) and interbeds of calcareous shale and clay.

Total Depth 16 Feet.

Below 14 Feet: Less Shale.

C—62
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FIGURE B-3
LITHOLOCIC LOG OF MONtTOR WELL I(M-37 (UPPER ZONE)

184 30

MAP COOROINATESS. 2,779 feet; R. 3,193 feet DATE DRILLED 04/U/84

GROUND ELEV.: 6320 feet msl DRILLED BySouthueStern Laboratories,Inc.
DRILLING uETpiOO Air Rotary BOREHOLE otAMETER 4 3/4 inches

BOREHOLE DEPTh 12 Feet

FILL:

DESCRIPTION OF MATERIALS

Clay, light brown to orange, moist, some sand,
some white clay, some plant material.

CLAYEY GRAVEL: Grey to yellow, moist, sub—angular to slightly
rounded, predominantly limestone.

Dark brown, very moist to wet1 contains much
limestone gravel.

SHELL AGGLOMERATE: Medium to dark—grey, very fossiliferous (oysters),
(Walnut Formation) matrix and interbeds of calcareous shale and

clay.

Total Depth 12 Feet.

C—63
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FIGURE 8-39

L1TIIOLOGC LOG OF MONITOR WELL 1IM—38 (UPPER ZONE) 184 31
MAP COORDINATESS. 2,970 feet; R.
GROUND ELEV: 628.3 feet msl.

DRILLING METHOD: Air Rotary
BOREHOLE DEPTH: 25 Feet

3,154 feet DATE DRILLED 06/11/84

DRILLED 5Y: Southwestern Laboratorjes,Lnc.
SOP EHOLE DIAMETER: 4 3/4 inches

DESCRIPTION OF MATERIALS

[LL:

FILL:

FILL:

Gravelly clay, dark brown to black, slightly moist,
firm. Gravel is weathered limestone.

Limestone cobbles and boulders.

Clay, sand, and gravel, light grey to black,
slightly moist to moist, loose. Contains
fragments of asphalt and concrete.

Gravelly clay, medium brown, slightly moist to
moist, fine limestone gravel, some asphalt
fragments. Clay slightly firm.

Sand and gravel, brown, slightly moist, medium to
coarse—grairted sand, fine limestone gravel.
Some asphalt fragments.

SILTY SAND:

CLAYEY SAND AND
GRAVEL:

SHELL AGGLOMERATE:
(Walnut Formation)

Buff—green, slightly moist, medium to coarse—
grained, some fine limestone gravel, trace of

clay.

Buff—green, slightly moist, medium to coarse lime-
stone and quartz sand, fine limestone gravel.

Medium grey, dense, slightly weathered, very
fossiliferous (oysters), matrix and interbeds
of cal.careous shale and clay.

Total Depth 25 Feet.
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FIGURE 8-40

LITHOLOGIC LOG OF MONITOR JELL ;i—39 (UER ZONE) 184 82

MAP COORDINATES:S. 3,234 feet; R. 3,062 feet DATE DRILLED:
GROUND EL(V.: 631.4 feet msl

DRILLING METHOO Air Rotary

BOREHOLE DEPTH 14 Feet

DESCRIPTION OF MATERIALS

Gravelly clay/clayey gravel, tan to orange,
slightly moist to moist, contains plant
material.

Silty clayey sand, medium to dark brown, slightly
moist, some limestone gravel. Contains some
trash.

AGGLOMERATE: Medium to dark grey, weathered, moist, Eossiliferou1
iut Formation) (oysters), matrix and interbeds of calcareous

and clay.

C— 65

Total Depth 14 Feet.

0

04/1 1/84

DRILLED By Southwestern Laboratories,Inc.

BOREHOLE D(AMETER' 4 3/4 inches
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FIGURE 8-41

LITHOLOGIC LOG 01 ?IONITOR WELL UM—40 (UPPER ZONE)

DESCRIPTION OF MATERIALS

184 83

Dark brown to black, moist, brittle, contains
plant material.

Dark brown, moist to very moist, some silt, trace
of sand, plastic, cohesive.

Orange to white, moist, fine sand, contains sub—
angular to subrounded limestone gravel.

Orange, moist, fine—grained, some silt and clay,
well sorted.

Below 14 Feet: Moist to very moist.

Below 18 Feet: Some thin clay interbeds.

SILTY SANDY CLAY: White to light orange, moist, slightly cohesive.

C— 66

MAP COORDINATES: S. 1,019 feet; R. 3,427 feet DATE DRILLED 04/12/84

GROUND ELEV.: 668.2 feet msl DRILLED BYSouthwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 53 Feet

CLAY:

SANDY CLAY:

SILTY CLAY: Buff to light brown, moist, some fine sand.

SAND:



FiGURE B:41 (con't)
1.ITIIOLOCEC LOG OF MONITOR WELL ltM—40
(ur'PER ZONE)

184 84

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY.
DRILLING METHOD: BOREHOLE DIAMETER:
6OREHOLE DEPTH:

DESCRIPTION OF MATERIALS

Light orange, moist, fine—grained, some silt,
some clay.

SAND: Light orange, very moist to wet, fine— to
medium grained, trace silt, trace clay.

Increasing coarseness with depth.

SANDY GRAVEL: Light orange, very moist to wet, medium— to
coarse sand, fine limestone gravel, some
chert

DEPTH GRAPHIC
LOG

SILTY FINE SAND: Orange, moist, some clay, slightly cohesive.

26 to 28 Feet: More clay, white to orange.

30 to 32 Feet: Less clay, more silt.

SAND:

SILTY SAND! Light orange, very moist to wet, fine—grained.
SANDY SILT:

. '7.,':,.,
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-.c r-j.
S". ,á '' Y'i•./,4,Yfl,

—
27 r.'n,.1'
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:-z '.'777:'Z (1,72;
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>'x i.,' 7.,-,
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'V.4fl.J7,• ,,,,, v. i...
42 — _______

45—
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FIGURE B-41 (cont)
LITUOLOGIC LOG OF lONITOR WELL UM—40
(Ul'PER ZONE)

184 85

MAP COORDINATES:

GROUND ELEV.;

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Dark grey, weathered, friable, clayey, very
fossiliferous (oysters), matrix and interbeds
of calereous shale and clay.

Below 52 Feet: Less weathered.

C—68

DRILLING METHOD:

BOREHOLE DEPTH:

SHELL AGGLOMERATE:
(Walnut Formation)

Total Depth 53 Feet.



1IGURE B-42 184 86
LITUOLOGIC LOG OF MONITOR JELL HM—41 (UPPER ZONE)

uP COORDINATES: S. 1, S60 feet; R. 3,046 feet DATE DRILLED: 04/12/84

GROUND ELEV.: 664.9 feet msl DRILLED BY: Southwestern Laboratories,Inc.
DRILLING METHOD Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 46 feet

III'"4,',"

IU
:/•/.>''
./.,., .,,., 7,.-, r721;.-.. 2.7 ';
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"7.'.,;,;

/ z /
Z A ( p.' 1 ..., ,, ;:,:,,.
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,., ••.( y..p

'1,.:i .
• 7 YA1 f 3,
/ F-', Z ?-YYZ'7.'.

•,.-.' z,..-':

• (V.. (r;,•,,;,,.,.
,•'• ,7.,.,,._
2, / , ,.

- r.'•,,' ,.
/ //ii

DEPT H GRAPHIC
LOG DESCRIPTION OF MATERIALS

01

3—

6

9—

12 —

Is —

18—

21 —

24

SILTY CLAY:

CLAY:

SILTY FINE SAND:

SILTY CLAY:

Dark brown to black, slightly moist to moist,
some sand, trace of fine limestone gravel,
cohesive.

Light brown to orange, moist to very moist,
slightly sandy, some silt, some limonite
stains, cohesive.

Orange, moist, some clay, slightly cohesive.

12 to 14 Feet: Some vhite sandy clay.

Light brown to light orange, trace of sand,
slightly cohesive.
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184 87
FIGURE B-42 (cont)

LITHOLOCIC LOG OF MONITOR WELL 1111—41

(IIPI'ER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPlC DESCRIPTION OF MATERIALS

SILT: Orange, moist, some fine sand, some clay, slightly
c ohe s i ye.

.'YY7X) SILTY SAND: Orange, moist, fine—grained, trace of clay.

27 —
j••;-i./•,.),.i./, ,,r.

7.1 r/2 V'
•,-. ,./ 7..1

30 — SILTY CLAY: Light brown to light orange, moist to very moist,
some sand.

33 —

Below 34 Feet: Very moist to wet.

,

36 — SANDY SILTY CLAY: Orange, very moist to wet, fine—grained sand.

•:••d• GRAVEL: Yellow to orange, wet, fine limestone gravel with
some chert and quartz, some medium to coarse
quartz and limestone sand.

_[.1.SHELL AGGLOMERATE: Dark grey, weathered, friable, very fossiliferous

— I — I (Walnut Formation) (oysters), matrix and interbeds of calcareous
42 shale and clay.

— I—I
I—i —I
—1 —I—.
I —T —I— -
1 -I - I— —1—1—

45 —J—I
— I —

I I I
Total Depth 46 Feet.

48
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FIGURE 8-43

LITHOLOGIC LOG OF MONITOR WELL HM-42 (UPPER ZONE)

184 88

COORDINATES S. 1,327 feet; K. 3,858 feet DATE DRILLED: 04/1218/..

GROUND ELEV.: 663.6 feet msl DRILLED BY: Southwestern Laboratories, ln(
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 48 feet

DESCRIPTION OF MATERIALS

VELLY SILTY CLAY:?ledium brown, moist,
limestone gravel.

firm, cohesive, trace of

ILTY SAND AND Light grey and brown, moist, medium— to coarse—
grained sand, some clay, fine limestone
gravel.

Green to grey and buff to orange, moist to very
moist, cohesive, firm to stiff, silty.

Orange to buff, slightly moist, fine—grained, well
sorted, loose.

Below 22 Feet: Medium— to coarse—grained sand, some
fine limestone gravel, loose.
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FiGURE B-43 (cont)
1.11 HOLOCtC LOG OF MONITOR WELL H.M—62
(UPPER ZONE)

184 S9

MAP COORDINATES'

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH

GRAVEL:

DATE DRILLED

DRILLED By-
BOREHOLE DIAMETER'

DESCRIPTION OF MATERIALS

Buff to light orange, moist, medium to coarse
sand, fine limestone gravel, loose.

1—1—I
—•1 —

I—I —I

ANDY CLAY:

SANDY SHALE:
(Walnut Formation)

SHELL AGGLOMERATE:

Total_Depth 48 Feet

Dark grey, wet, slightly cohesive, firm.

Dark grey to black, wet (?), slightly dense, some

shell fragments.

Medium to dark grey, dry (?), dense, very
fossiliferous (oysters), matrix and interbeds
of c.lcareous shale and clay.

REMARKS: Severe caving conditions 28 to 34 feet.

C—7 2



FIGURE 8-44

LITIJOLOCIC LOG OF MONITOR WELL 1121—63 (UPPER ZONE)

MAP COORDINATES S. 1,083 feet; R. 4,276 feet DATE DRILLED: 04/12/84

GROUND ELEV: 670.3 feet msl

DRILLING METHOD Air Rotary

BOREHOLE DEPTH 22 Feet

184 90

DESCRIPTION OF MATERIALS

Dark broin, very moist, very firm, cohesive, fine
limestone gravel, some plant material.

LIMESTONE/SHALE: Interbedded. Light grey and light buff, slightly
(Goodland Limestone) moist (?). Dense limestone, very stiff shale,

some fossils, veathered.

6—12 Feet: Predominantly shale.

12—14 Feet:

14—17 Feet:

Shale beds are greenish grey and

orange

Predominantly limestone.

SHALE:

Total Depth 22 Feet.

Medium to dark grey, orange—stained in zones,
slightly moist (?), very stiff, fissile.

C—73

DRILLED 6'vSouthestern Laboratories, Inc.

BOREHOLE DIAMETER 4 3/6 inches

GRAVELLY CLAY:



FIGURE 8-45

LITHOLOCIC LOG OF MONITOR WELL 1111—44 (UPPER ZONE)

184 91

SILTY CLAY: Light to dark brown, slightly moist, some fine
sand, trace of fine gravel, slightly to
moderately cohesive.

MAP COOROINATES:S. 781 feet; R. 4,183 feet DATE DRILLED: 04/13/84
GROUND ELEV.: 673.5 feet msl DRILLED 9v: Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 40 Feet

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

o

3—

6—

9—

Below 4 Feet: Hoist.

SILTY CLAY/ Light orange, moist, some fine sand, loose.
CLAYEY SILT:

12

15

18

//

9
c>X.
•AzvdYv,
./i)•fl.
'VY " APi
rYt(.'..2
',.)Vr/r
'•,.4x;.?,;.'.,'ivZ,r

CLAY:

SILTY
SANDY

SAND/
SILT:

Buff to tan, moist, slightly silty, trace
sand, slightly cohesive.

Below 16 Feet: Less cohesive.

Medium orange, moist to very moist, very
grained, some silt, trace of clay.

fine

fine—

21
y-' x•-c '','.ey-,'./v.
'-,,yP,•,>
:z,ci,(/x1'Y7-e/?x.','7/x..

24 Th\

'/.,-/a4/.'->'.-'r1v'c27i:''€'-'('>7./• S,:.,c'>'.//./
/.' V./ V..',

22—24 Feet: Very nost to wet, some clay.
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FIGURE 8-45 (con't)

!.ITIIOLOGIC LOG OF MONITOR WELL ILM—46

(UPPER ZONE) _________

uap COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH'

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

184 92

GRAVEL:

DESCRIPTION OF MATERIALS

Medium orange, very moist, very fine—grained, some
clay.

Medium to dark orange, very moist to wet, trace
sand, loose.

Medium to dark orange, wet, very fine to fine
sand, trace fine limestone gravel, slightly
cohesive.

Buff to orange, vet, predominantly limestone,
trace of chert, trace of silcstone, some sandy

clay.

LIMESTONE: Buff to yellow, soft, friable, sandy, silty,
(Goodland Limestone) slightly fossiliferous (shell fragments),

shaley in zones.

Total Depth 40 Feet

Below 38 Feet: Grey, hard, fresh, not fossil—
ferous.

C—75
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SANDY SILT:

SILTY CLAY:

SANDY SILTY CLAY:30
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FIGURE B-6

LITHOLOCIC OF' MONITOR WELL JUl—45 (UPPER ZONE)

j84 93

MAP COORDINATES: 5. 1,41? feet; R. 2,706 feet DATE DRILLED: 04/13/84

GROUND (LEVi 660.8 feet msl DRILLED BY: Southwestern Laboratories,rnc
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 43 Feet

DEPTH GRA
L

PHIC
00 DESCRIPTION OF MATERIALS

FILL: Clay and silt, dark brown, moist to very moist
trace of sand and gravel, slightly firm to
firm, cohesive.

3—

SILTY CLAY: Orange, slightly moist to moist, some sand,
trace of gravel, stiff, slightly cohesive,

6—

9-.—

12— SANDY SILTY CLAY: Light orange, moist, fine to medium sand, trace of
gravel, firm, cohesive,

15—

)/X/? SANDY GRAVELLY Tan to light orange, moist, fine to medium
CLAY: sand, fine limestone gravel, firm, slightly

18

cohesive.

:r:-&C—: SANDY SILT/ Light orange, moist, very fine—grained sand, trace

2 — ttt± SILTY SAND: of clay.

SILTY SAND: Light orange, moist to very moist, very fine— to
fine—grained sand, some fine limestone gravel.

if• "\ 'Yx/.z.'it
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FIGURE B-46 (cont)
LITHOLOGIC LOG OF MONITOR WELL Ht—5
(UPPER ZONE)

i_sI.. 94

MAP COORDINATES

GROUND ELEV.
DRILLING HEThOD
8OREIIOLE DEPTH

DATE DRILLED
DRILLED BY
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

24—28 feet: Fine— to coarse—grained sand.

CLAYEY SHALE:

(Goodland Limestone)

CLAYEY SHALE!
LIMESTONE:

CLAYEY SHALE:
(Walnut Formation)

LIMESTONE:

SHELL AGGLOMERATE:

Greenish—buff, moist, stiff, slightly cohesive.

Green shale with orange stains in partings,

slightly moist, stiff, cohesive; thin
interbeds of grey to buff limestone, dense,
with no visible fossils.

Below 32 feet: Predominantly shale.

Dark grey, slightly moist ('?) stiff, cohesive.

Dark grey, slightly moist (?) dense, fossiliferous
(oysters)

Medium to dark grey, dry (?), dense, very
fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.

DEPTH 43 Feet.

C—7 7



FIGURE B-47

LITIIOLOGIC LOG OF MONITOR WELL 1*1—46 (UPPER ?.ONE)

184 95

MAP COORDINATES: S. 1,785 feet; R. 3,214 feetTE DRILLED: 04/14/84

GROUND ELEV.: 657.3 feet msl DRILLED Bv:Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 44 Feet

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

FILL: Gravelly clay, brown, moist to very moist, some
sand, some coarse limestone gravel, some
light grey clay. Some limestone cobbles up
to 10" diameter in borehole.

3—

SILTY SAND: Tan to light orange, moist, loose, very fine—
c_ V#t'Y?./'s to fine.-graimed.

?7.'di,t.'V fJ4%y.
:z,.,.d#,yV.

-eK, I, Y:

flA'V..9 c.'d•K.7V.4Y,.,., Y.,

.,,v.z
:2.4777\

12— :,.4cfl,c
Below 12 feet: Increasing silt content.

SANDY SILT: Tan to light orange, moist, very fine sand,

is well graded and tightly packed.

1
a.— -—'-

18— j/ CLAYEY SILT: Tan to light orange, moist, very fine sand,
well graded and tightly packed.

'-?7z SILTY SAND: Tan to light orange, moist, very fine— to fine—
— grained, moderately well sorted, loose.

21 :e>'e7'A.r,A)

24 "?''?..
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FIGURE 8-47 (cont)
LITHOLOGIC LOG OF MONITOR WELL lI1—46
(UPPCR ZONE)

184 3G

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

SANDY CLAY!
CLAYEY SAND:

SILTY CLAYEY SAND:

SAND AND GRAVEL:

AGGLOMERATE:
(Walnut Formation)

DEPTH 44 Feet.

Tan to light orange moist, very fine to fine
quartz sand, firm, slightly cohesive.

Tan to light orange, moist to very moist, very
fine to fine quartz sand.

Buff to brown, wet, coarse quartz and limestone
sand, fine limestone gravel, many shell
fragments, loose.

Dark grey, dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale
and clay.

C— 79



1GURE B-48

LTHOLOG1C LOG OF MONITOR WELL II1—47 (UI'PER ZONE)

184 9'?

MAP COORDINATES S. 30) feet; R. 2,033 feet DATE DRILLED: 04/14/84
GROUND ELEV.' 652.2 feet msl DRILLED 5Y: Southwestern Laboratories,Inc.

BOREHOLE DIAMETER: 8 inches

DESCRIPTION OF MATERIALS

0—5" concrete.

Sandy clay, light brown to orange, moist,
very fine to fine sand, trace fine limestone

gravel, firm, slightly cohesive.

Tan to light orange,
fine sand, loose.

moist, some very fine to

SANDY CLAY!
CLAYEY SAND:

SAND AND GRAVEL:

Orange brown, moist, medium to coarse sand,
trace fine limestone gravel, firm, slightly
cohesive.

Buff to brown, slightly moist to moist, medium
to coarse sand, fine gravel, trace of clay,
loose.

C—80

DRILLING METHOD:

BOREHOLE DEPTH:

Air Rotary
36 Feet

FILL:

CLAYEY SILT:



FIGURE B-48 (cont)
LITHOLOCIC LOG OF MONITOR WELL HM—47
(UPPER ZONE)

184 98

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Greenish—buff with orange stains in zones, moist,
trace of silt, weathered, firm, slightly
cohesive.

CLAYEY SHALE:
(Walnut Formation)

LIMESTONE:

SHELL AGGLOMERATE:

TOTAL DEPTH 36 Feet.

Dark grey, slightly moist (?), stiff, cohesive.

Dark grey, dense, very silty, brittle, some
fossils.

Medium to dark grey, dense, very fossiliferous
(oysters), matrix and interbeds of
calcareous shale and clay.

C—8 1

CLAY:

(Goodland Limestone)

30

33

36



FIGURE B-9
LITIIOLOCIC LOG OF NONITOR WELL 14H-68 (UPPER ZONE)

184 99

MAP COORDINATES S. 990 feet; R. 2,277 feet
GROUND ELEV.: 654.2 feet msl
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 33 Feet

DATE DRILLED: 04114/84

DRILLED BySouthuestern Laboratories,Inc.
BOREHOLE DIAMETER: 8 inches

DESCRIPTION OF MATERIALS

0—5" concrete.

Sand, gravel, and clay, light brown, moist
to wet, loose to firm, slightly cohesive.

SAND AND GRAVEL:

SILTY SANDY CLAY:

CLAYEY SAND
AND GRAVEL:

LIMESTONE /SHALE:
(Goodland Limestone)

Buff to brown, moist, coarse sand, fine limestone
gravel, trace clay, loose.

Light orange—brown, moist, fine sand, firm,
slightly cohesive.

Light orange—brown, moist, coarse sand, fine
limestone gravel, loose.

At 12 feet: Moist to very moist.

At 14 feet: Wet.

Interbedded: greenish buff silty limestone with
greenish buff clayey shale layers, moist,
stiff, and dense, no visible fossils.

C—82 —

DEPTH

0 FILL:



rIGURE 4q (cont)
LITFOLOCIC LOG OF MONITOR WELL U&t—48

(UPPER ZONE)

1841 ,o

MAP COORDINATES;

GROUND ELEV.:

DRILLiNG METHOD:

BOREHOLE DEPTH:

Format ion

DATE DRILLED:

DRILLED BY:
BOREHOLE DiAMETER:

DESCRIPTION OF MATERIALS

Dark grey, moist, stiff, slightly cohesive.

LiMESTONE:

AL DEPTH 33 Feet.

Dark grey, dense, brittle, fossiliferous (oys

C—8 3



FIGURE 8-50

LITHOLOGIC LOG OF MONITOR WELL HM—49 (UPPER ZONE)

i841)i-

MAP COORDINATES: S. 3,575 feet;

GROUND ELEV.: 632.7 feet msl

DRILLING METHOD Air Rotary

BOREHOLE DEPTH 10.5 Feet

R. 2,874 feetoArE DRILLED: 04/15/86

DRILLED BY:SoutIwestCrl'I Lzboratorjes,tnc.

BOREHOLE DIAMETER: a 3/4 inches

DESCRIPTION OF MATERIALS

Gravelly clay, medium to dark brown, moist, some
limestone gravel, firm, slightly cohesive,
some crash (glass, wire).

Brown, moist, some limestone gravel, firm,
c ohes iv e.

Light to dark grey, dense, weathered, fossili-
ferous (oysters), matrix and interbeds of
calcareous shale and clay.

TOTAL DEPTH 10.5 Feet.

C—84

0

3

FILL:

CLAY:

SHELL AGGLOMERATE:

(Walnut Formation)

6

9



FIGURE B-51

LITHOLOGIC LOG OF MONITOR WELL HM-SO (UPPER ZONE)

l84iJ)2

MAP COORDINATES S. 3,252 feet; R. 2,934 feet DATE DRILLED 04/15/814

GROUND ELEV.: 636.9 feet msl DRILLED BY Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 14.S Feet

DESCRIPTION OF MATERIALS

Cravelly clay, brown, slightly moist to moist,
some limestone gravel and cobbles, some trash
(wire, glass).

Sandy clay, dark brown, tan and greenish buff,
very moist, medium to coarse sand, trace
limestone gravel, firm, cohesive, oil and
tar odor.

SHELL AGCL01ERATE:
(Walnut Formation)

Light grey, slightly moist, weathered, dense,
fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.

Below 12 feet: Fresh, dark grey, less clay.

TOTAL DEPTH 14.5 Feet.

C—85

0 FILL:

FILL:

3

1



FIGIjiE B-52

LITIIOLOCIC LOG OF HONITOR WELL t(N—51 (UI'PER ZONE)

1841'3

MAP COORDINATES: s. 3,557 feet; R. 2,704 feet DATE DRILLED: 04/15/84

•GROUND ELEV.: 639.5 feet msl

DRILLING METHOD: Air Rotary

6OREHOLE DEPTH: 20 Feet

DESCRIPTION OF MATERIALS

0—4" asphalt.
Sandy clay and silty sand, dark brown, very
moist to wet, fine— to medium—grained sand,
trace fine limestone gravel, loose to firm.

Buff—brown, very moist, fine to medium sand,
firm, slightly cohesive.

At 7 feet: Driller reports wet gummy clay.

SILTY SANDY CLAY:

SILTY CLAY:

SHELL AGGLOKERATE:

(Walnut Formation)

TOTAL DEPTH 20 Feet

Greenish—brown, moist, fine sand, slightly
cohesive, firm to stiff.

Greenish—grey, moist, trace of fine sand, stiff
slightly cohesive.

Light grey and brown, very weathered, dense,
fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.

Below 17 feet: Dark grey, fresh.

c—86

DRILLED BY Southwestern Laboratories,Inc.
BOREHOLE DIAMETER: 8 inches

FILL:

SANDY CLAY:



FIGURE 8-53

LITHOLOCIC LOG OF MONITOR LJELL HN-52 (UPPER ZONE)

DESCRIPTION OF MATERIALS

184104

0—5" concrete.
Gravelly sandy clay, orange brown, very moist
to wet, some silt, firm, slightly cohesive.

Tan to orange, moist, very fine— to medium—
grained. trace of fine limestone gravel,
slightly cohesive.

SAND AND GRAVEL: Tan, moist, coarse sand and fine limestone
gravel, some clay, loose.

MAP COORDINATES: S. 1,471 feet; R. 2,259 feet DATE DRILLED: 04/15/84

GROUND ELEV.: 654.5 feet msl DRILLED BY:Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 8 inches
BOREHOLE DEPTH: 26 Feet

FILL:

SILTY CLAYEY SAND:

SANDY LIMESTONE/
CLAYEY SHALE:

(Goodland Limestone)

Interbedded, greenish grey, slightly moist, dense
limestone, stiff clayey shale, no visible
fossiLs.
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FIGURE B-53 (cont)
LITUOLOCIC LOG OF MONITOR WELL IL'I-52
(UPPER ZONE)

1841)5

MAP COORDINATES: DATE DRILLED
GROUND €LEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

27—

TOTAL DEPTH 26 Feet

Below 24 feet: Clayey shale without limestone
interbeds.
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FIGURE B-4
LI11IOLOGIC LOG OF MONITOR WELL H1i—53 (UPPER ZONE)

1S41)G

MAP COORDINATES S. 2,511 feet; R. 2,264 feet DATE DRILLED: 04/16/84
GROUND ELEV.: 654.7 feet msl DRILLED BY: Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 8 inches

BOREHOLE DEPTH: 37 Feet

FILL: 0—5" concrete.
Silty sandy clay, reddish—brown, very moist
to wet, fine to coarse sand, trace limestone

gravel, slightly firm, slightly cohesive.

SILTY SAND: Light brown, moist, fine— to medium—grained, trace
of fine gravel, loose.

SAND: Light brown, slightly moist, fine— to medium—
grained, some silt, loose.

SILTY SAND: Light brown, slightly moist, fine to medium—
grained, loose.

CLAYEY SAND: Light brown, very moist, fine— to medium—grained,
trace fine limestone gravel, loose to firm.

SAND: Light brown, wet, medium— to coarse—grained,
trace fine limestone gravel, loose.

SAND AND GRAVEL: Buff to brown, very moist, coarse sand, fine
limestone gravel, loose, fuel odor.

DEPTH GRIC DESCRIPTION OF MATERIALS

OJ
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GRAVELLY SILTY
SAND:

Light brown, moist, fine— to medium— grained,
fine limestone gravel, loose, poorly sorted.
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FIGURE 8-54 (cont)
LITHOLOGIC LOG OF MONITOR WELL HN—5J
(UPPER ZONE)

184F)7

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DaTE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Below 24 feet: Wet, very strong fuel odor.

CLAY: Greenish—grey, wet, stiff, slightly cohesive,
(Goodland Limestone) fuel odor.

SANDY LIMESTONE:
(Walnut Formation)

Dark grey, dense, fossiliferous (oysters).

SHELL AGGLOMERATE: Dark grey, dense, fossiliferous (oysters), matri>
and interbeds of sandy limestone, calcareous
shale and clay.

TOTAL DEPTH 37 Feet.
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Fc•LRE E 55
LITHOLOGIC LOG OF MONITOR WELL HJi—54 (Ur'ER ZONE)

1841)8

MAP COORDINATES:S. 3,453 feet; R. 2,299 feet DATE DRILLED: 04/16/84
GROUND ELEV.: 650.3 feet msl DRILLED BY:Southwestern Laboratories,Inc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 8 inches

BOREHOLE DEPTH: 27 Feet

DESCRIPTION OF MATERIALS

0—5" concrete.
Sand, tan to orange, moist, fine— to medium—
grained, trace of silt.

Silty sand, tan to orange, very moist to wet,
fine—grained, trace of clay, loose.

GRAVELLY SAND: Brown and tan—orange, wet, fine— to coarse—
grained, fine limestone gravel, loose.

CLAYEY SHALE: Greenish—grey, moist, weathered, firm to stiff,
(Goodland Limestone) slightly cohesive.

CLAYEY SHALE!
SANDY LIMESTONE:

CLAYEY SHALE:
(Walnut Formation)

Interbedded: Light grey sandy limestone,
weathered, dense, greenish—grey shale,
weathered, firm to stiff, slightly cohesive.

18—20 feet: Predominantly clayey shale.

Dark grey, very stiff, some thin interbeo. ot
fossiliferous sandy limestone.
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FiGURE 8-55 (cont)
LIThUL(XIC LOG OF MONITOR WELL )IM—S4
(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOO:

BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY
BOREHOLE DIAMETER:

184109

DESCRIPTION OF MATERIALS

SHELL AGGLOMERATE:

TOTAL DEPTH 27 Feet.

Medium to dark grey, dense, fossiliferous

(oysters), matrix and interbeds of sandy
limestone, calcareous shale and clay.
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FIGURE B-56

LLTIOLOC1C LOG FOR MONITOR WELL HH—55 (UPPER ZONE)

MAP COORDINATES: S. 3,453 feet; R. 2,266 feet DATE DRILLED:

GROUNOELEV.: 654.4 feet msl
DRILLING METHOD: Air Rotary

6OREHOLE DEPTH: 33 Feet

DESCRIPTION OF MATERIALS

1841iø

FILL: 0—5" concrete.
Clayey gravel, light brown, very moist, fine
to medium limestone gravel, loose.

SANDY S ILTY CLAY:

SILTY SANDY CLAY:

Light brown, moist, fine sand, trace of fine
limestone gravel, firm, slightly cohesvie.

Light brown, moist, some fine sand, trace fine
gravel, very firm, slightly cohesive.

Light brown, moist, fine to medium sand, very
firm, slightly cohesive.

Below 18 Feet: Very moist to wet.

SANDY CRAVEL:

SANDY LINESTONE/
CLAYEY SHAIr.
(Coodland Limestone)

Buff to brown, very moist to wet, coarse sand,
fine limestone gravel, loose.

Interbedded; light grey dense fossiliferous sandy
limestone (with shell fragments); greenish—
grey shale, moist, stiff, slightly cohcsive.

C—9 3

04/16/84
DRILLED BY: Southwestern Laboratories,lnc.

BOREHOLE DIAMETER: 4 3/4 inches

SILTY CLAY:



FIGURE -56 (con't)
LITIIOLOGIC LOG OF MONITOR WELL RM—55
(UPPER ZONE)

18'1111

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

24—26 Feet: Predominantly clayey shale, some
orange stains.

Light grey, dense, fossiliferous (shell frag-
ments), some shaley interbeds.

Buff to light grey, dense, fossiliferous
(oysters), matrix and inrerbeds of sandy
limestone, calcareous shale, and clay.

TOTAL DEPTH 33 Feet.

C—9 4
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SANDY LIMESTONE:
(Walnut Formation)

SHELL AGGLOMERATE:
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FIGURE B-57

LITHOLOCIC LOG OF MONITOR WELL HM-S6 (UPPER ZONE)

1&'i12

MAP COORDINATES S. 2,344 feet; R. 1,561 feetOATE DRILLED 4/16/84
GROUND ELEV.: 654.9 feet msl DRILLED y'Southwestern Laboratories Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE OEPTP1: 40 feet

DESCRIPTION OF MATERIALS

'ILL:

SANDY SILTY CLAY:

SILTY CLAY:

SANDY SILTY CLAY:

Sandy silty clay, dark brown and orange can, moist,
fine to medium sand, trace of fine gravel,

slightly firm, slightly cohesive.

Dark brown, moist to very moist, some fine sand,•
firm to stiff, cohesive.

Dark brown to light orange, moist, fine sand, fine
limestone gravel, firm, slightly cohesive.

Light orange—brown, very moist to wet, very fine
sand, stiff, cohesive.

Light orange—brown, moist, trace fine sand, stiff,
cohesive.

Light orange, very moist, fine to medium sand,
trace fine limestone gravel, very firm,
slightly cohesive.

Below 16 feet: very moist to wet.

22—24 feet: greenish brown, wet, strong fuel odor.

C—9 5
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FIGURE B-57 (cont)
LITIIcLOCIC LOC OF MONITOR WELL HM56
(UFPiR ZONE) — --

184113

MAP COORDINATES:

GROUND £LEV.

DRILLING METP4OD

8OREPIOLE DEPTPI

DATE DRtLLED
DRILLED 9Y:
eOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Greenish buff and brown, very moist to wet, fine
to medium sand, trace fine limestone gravel,
firm, slightly cohesive, strong solvent odor.

CLAYEY SHALE: Greenish buff with orange—brown stains, moist,
Goodland Limestone) stiff, slightly cohesive, some thin interbeds

of sandy limestone, solvent odor less strong.

SANDY LIMESTONE: Light grey, dense, fossiliferous (oysters).
(Walnut Formation)
SHELL AGGLOMERATE: Medium grey, dense, fossiliferous (oysters),

matrix and interbeds of sandy limestone,
calcareous shale, and clay.

TOTAL DEPTH 40 feet.
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FIGURE B-58

LITHOLOCIC LOG OF MONITOR WELL 1*1—57 (UPPER ZONE)

184114

MAP COORDINATES S. 1,519 feet; R. 1,562 EeetDATE DRILLED: 4/17/84

GROUND ELEV. 655.4 feet msl

DRILLING METHOD' Air Rotary
BOREHOLE DEPTH: 39 Feet

DESCRIPTION OF MATERIALS

Clayey sand, medium to dark brown, moist to very
moist, medium— to coarse—grained, some silt.

Clay and gravel, dark brown, moist,
sand, clay is cohesive, firm.

Brown, some yellow limonite stains,
(Goodland Limestone?) coarse sand, some clay

some coarse

moist, some

Yellow—brown, slightly moist to moist, slightly
silty, brittle.

Below 14 feet: slightly silty, brittle to

slightly plastic.

Yellow browns ...lit1y moist, some silt, some fine
contains thin limestone interbeds.

DRILLED BY' Southwestern Laboratories,Inc.
BOREHOLE DIAMETER' 4 3/4 inches

SHALE:

C—9 7—



FIGURE 8-58 (cont)
LITHOLOCIC LOG OF MONITOR WELL HM—57

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

184115

DESCRIPTION OF MATERIALS

SANDY LIMESTONE: Grey to yellow, slightly moist, fine sand, some
silt, thin bedded, with shaley clay interbeds.

SI LTY CLAY:

LIMESTONE:

(Walnut Formation)

SHELL AGGLOMERATE:

:AL DEPTH 39 FEET.

Yellow—brown to dark grey, moist to very moist,
slightly sandy, limonite stained, shaley,
plastic, moderately cohesive.

Dark grey, slightly shaley, contains interbeds
of dark grey clay.

Light to dark grey, dense, fossiliferous
(oysters) matrix and interbeds of calcareous
shale and clay.
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FIGURE 8-59 1411G
LITIIOL0:1c LOG OF MONITOR WELL I!M—58 (U!'PF.R ZONE)

M4P COORDINATES:S. 4,079 feet; R. 2,003 feet DATE DRILLED 4/17/84

GROUND ELEV 653.6 feet msl DRILLED BYSotithwcstern Laboratories, Inc

DRILLING METHOD Air Rotary BOREHOLE DIAMETER 4 3/4 inches
BOREHOLE DEPTH 31 feet

DESCRIPTION OF MATERIALS

0—1.5' concrete.
Sandy clay, sand, and gravel, orange to brown,
moist to very moist.

Medium brown, wet, medium to coarse sand, fine
limestone gravel, contains blebs of sandy

clay.

GRAVELLY CLAY: Light grey and light brown, wet, some coarse sand,
fine limestone gravel, firm, cohesive.

CLAYEY SHALE: Light grey and greenish grey, orange lirnonite
(Goodland Limestone) stains, very moist, weathered, very firm,

slightly cohesive

LIMESTONE!
CLAYEY SHALE:

CLAYEY SHALE:
(Walnut ormation)

Interbedded; light grey dense limestone, light
grey and greenish grey shale, moist, stiff.

Below 20 feet: more clayey shale, less limestone.

Brown to dark grey, moist, very firm, slightly
cohesive.

C—99
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FIGURE B-59 (cont)
LITHOLOGIC LOG OF MONITOR WELL 1111—58

(UPPER ZONE)

i41t?

MAP COORDINATES DATE DRILLED

GROUND ELEV.: DRILLED BY

DRILLING METHOO BOREHOLE OIAMETER

BOREHOLE DEPTH

DEPTH GR'C DESCRIPTION OF MATERIALS

HELL AGGLOMERATE: Light to medium grey, dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

33 —

OTAL DEPTH 31 feet.

c—i 00
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FIGURE 8-60

LITHOLOGIC LOG OF IONTT0R IJELL HH—59 (UPPER ZONE)

I f q

MAP COORDINATES:S. 3,709 feet; R. I ,563 feet DATE DRILLED 4/17/84
GROUND ELEv. 655.2 feet msl DRILLED BYSOUTHWESTERN LABORATORIES INC.
DRILLING METHOD Air Rotary BOREHOLE DIAMETER 6 3/4 inches
BOREHOLE DEPTH: 38 Feet

DESCRIPTION OF MATERIALS

CLAY/LIMESTONE:
(Goodland Limestone)

SILTY CLAY:

SILT? SANDY
LIMESTONE:

CLAYEY SHALE!
SILTY LIMESTONE:

Sandy clay, dark brawn, very moist, medium sand,
some fine limestone gravel, very firm, slightly
cohesive.

Dark brown, very moist, some sand, fine
limestone gravel, firm, slightly cohesive.

Interbedded; orange—brown, moist, firm, cohesive,
with light grey dense silty limestone, some
fossils (shell fragments).

Yellow—brown, moist, cohesive, firm.
limestone interbeds.

No

14—16 feet: Some silty clay interbeds.

Yellow—brown, slightly moist to moist, trace of
sand, firm, moderately cohesive.

Light—brown, slightly moist, some clay and
interbeds of clay, brittle, medium—hard.

Interbcdded; greenish—grey shale ith o ange
limonite stains, moist, stiff, with light—
grey silty limestone.

C—i 01
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FIGURE -6O (cT'nt)
LITHOLOCIC LOG OF MONITOR .JELL HM—59

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

184119

DESCRIPTION OF.MATERIALS

Greenish—grey and orange—brown, moist, stiff.

Below 32 feet: very stiff.

SANDY LIMESTONE:
(Walnut Formation)
SHELL AGGLOMERATE:

Light grey, slightly dense, brittle.

Medium—grey, very dense, fossiliferous (oysters)
matrix and interbeds of sandy limestone and
calcareous shale.

CLAYEY SHALE:

TOTAL DEPTH 38 feet.
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FIGURE 8-61

LITHOLOCIC LOG OF MONITOR WELL IM—60 (UPPER ZONE)

184120

MAP COORDINATES: S. 575 feet; R. 2,370 feet DATE DRILLED 4/17/84

DRILLED BY-Southwestern Laboratories Inc.
BOREHOLE DIAMETER 4 3/4 inches

0—1 foot: concrete.

Clayey sand/sandy clay, medium brown, moist to
very moist, fine— to coarse—grained, some

GROUND ELEV.: 653.8 feet msl
DRILLING METHOD: Air rotary
BOREHOLE DEPTH: 36 feet

SILTY SANDY CLAY: Light orange—brown, moist to very moist, firm,
slightly cohesive.

SAND AND GRAVEL: Light grey and light brown, very moist to wet,
coarse sand, fine gravel, some silt.

CLAYEY GRAVEL: Light brown and light grey, moist, trace of fine

to coarse sand, loose, slightly firm, slightly
cohesive.

Below 22 feet: very moist to wet, more clay.

DEPTH GR,IC - DESCRIPTION OF MATERIALS

ILL:

SANDY CLAY:
gravel.

Orange—brown, very moist, very fine to fine
grained sand, firm, slightly cohesive

SANDY CLAYEY
GRAVEL:

Light brown and grey, very moist to wet, medium
to coarse sand, fine to mediun gravel.
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FIGURE B-61 (corit)
LITHOLOCIC LOG OF MONtTOR WELL HM—60
(UPPER ZONE)

184121

MAP COORDINATES

GROUND ELEV.

DRILLING METhOD-

DATE DRILLED

DRILLED B'V

aOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Below 24 feet: no sand, silty clay.

SILTY CLAY:

(Coodland Limestone)

SANDY LIMESTONE:

(Walnut Formation)

SHELL AGGLOMERATE:

Light brown and light grey, very moist to wet,
coarse sand and fine to medium gravel, some
silt and clay, loose.

Greenish—grey, moist, firm, slightly cohesive.

Medium to dark grey, slightly dense,
fossiliferous (oysters).

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

TOTAL DEPTH 36 feet.

C—1U4
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F!GURE B-62

LITIIOLOCIC LOC OF MONITOR WT I Tlc—,T (ITPDrD 7flMr
184122

MAP COORDINATESS. 3,926 feet; R. 2,498 feet DATE DRILLED 4/17/86
GROUND ELEv. 653.4 feet msl DRILLED 9Y Southwestern Laboratories, Inc
DRILLING METIlOD Air Rotary 8OPEIOLE DIAMETER 6 3/6 inches
BOREHOLE DEPTH 35 Feet

SILTY CLAY:

DESCRIPTION OF MATERIALS

0—8" Concrete

Gravelly clay, dark brown to black, moist to very
moist, fine to medium limestone gravel, some
silt and sand, firm, slightly cohesive.

Silty sandy clay, light orange—brown, very moist,
fine to medium sand, very firm, slightly
cohesive.

At 6 Feet: 40% black clay.

Green and black, moist, some fine sand, very firm,
slightly cohesive, with roots.

Below 14 feet: some fossil shell fragments.

SILTY CLAYI
CLAYEY SHALE:
(Coodland Limestone)

Green, moist, stiff, slightly cohesive, some
fossil shell fragments.

Below 18 feet: some thin interbeds of sandy
limestone, fossiliferous.

SILTY SHALE!
LIMESTONE:

SILTY SHALE:

Interbedded; medium grey, stiff shale with

slightly dense, sandy limestone

Dark grey, slightly moist, trace of fine sand,
stiff.

C—los

0

3

FILL:

FILL:

6

9

12

15

18

21

24



FRVRE B-62 (co't)
LITHOLUGICAL LOG OF MONITOR WELL Ht—61
(UI'PER ZONE)

184123

M4P COORDINaTES

GROUND ELEv

DRILLING METHOD

BOREHOLE DEPTH

DaTE DRILLED

DRILLED BY
BOREHOLE DIaMETER

DESCRIPTION OF MATERIALS

ILTY SANDY SHALE:

AGGLOMERATE:

DEPTH 35 feet.

Dark grey,

Dark grey, very dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone and
calcareous shale.
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FIGURE B-63 (cont)

184124

LITHOLOCIC LOG OF MONITOR WELL HN—62
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.' DRtLLED BY
ORILLING METHOD: BOREHOLE DIAMETER'
BOREHOLE DEPTI-I:

DEPTH DESCRIPTION OF MATERIALS

24 _,

'•, ,., ,-, Iv1 Y.7/•,.' r,'yrr,
SANDY SILT! Light orange—tan, wet, very fine— to fine—grained,

•_ SILTY SAND: trace of clay.27 —

30 —
.. RAVEL Buff grey and brown wet fine to medium

limestone gravel, loose.

—
HELL ACGLOTE: Medium to dark grey, very dense, fossiliferous

— — I — (Walnut Formation) (oysters), matrix and interbeds of sandy

II j limestone and calcareous shale.

I —1— I

— I—I —
1—I-I

IL __11
I—I—I
— I
I—I—I

—

1—1—1

I
- I - I

— I — —

39 — — I — I
OTAL DEPTH 39 feet.
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FIGURE 8-64 184125
LITHOLOGIC LOG OF MONITOR WELL HM—63 (UPPER ZONE)

MAP COORDINATES: S. 1

GROUND ELEV. 659.4
,952 feet; R. 2,674
feet nsl

feetTE DRILLED: 4/18/84
DRILLED 8v:South'Jestern Laboratories, Inc

DRILLING METHOD Air
BOREHOLE DEPTH: 40

Rotary
Feet

BOREHOLE DIAMETER: 4 3/4 inches

DEPTH GRAPHIC
LOG 0€SCRIPTION OF MATERIALS

ILL: Asphalt surface.
Clayey gravel, medium to dark brown, moist,
fine to medium limestone gravel, loose.

;RAvELLY SILTY CLAY: Medium brown, moist to very moist, fine limestone
3_ J' gravel, firm, slightly cohesive.

6 _—
AND? GRAVELLY CLAY: Light brown, moist, some silt, firm, slightly

cohesive

ILTY SAND: Light orange to tan, moist, very fine— to fine—
grained, well graded, well packed., ,: ,.

Below 14 feet: very moist, with some clay.15
A..' .' .<,;

"A Y '..
/

18......
;AND AND GRAVEL: Light brown and buff, very moist, medium to

coarse sand, fine limestone gravel, some clay

blebs, loose.
• :..,.o

21_ •:'t•.;.:.::

• ... .....• .
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FIGURE B-b4 (cont)
LITHOLOCIC LOG OF MONITOR WELL UM—63
(UPPER ZONE)

184126

DATE DRILLED'

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Light brown, very moist, fine sand, fine
limestone gravel, firm, slightly cohesive.

Below 26 feet: wet.

Light brown and buff, wet, medium to coarse sand,
fine limestone gravel, some clay blebs, loose.

SANDY LIMESTONE:
(Goodland Limestone)
CLAYEY SHALE:

SANDY CALCAREOUS
SHALE:

(Walnut Formation)

SHELL AGGLOMERATE:

Medium grey, dense, some silt.

Greenish grey, moist, stiff, slightly cohesive.

Dark grey, dense, fossiliferous (oysters).

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

TOTAL DEPTH 40 Feet.

REMARKS' Caving conditions belou 20 feet.

C—1O9
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BOREHOLE DEPTH
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FIGURE B-65

LITH0LOCIC LOG OF MONITOR WELL HM—64 (UPPER ZONE)

MAP COORDINaTES S. 3 ,297 feet; R. 1,918 fect DATE DRILLED' 4/18/84
GROUND ELEV 654.8 feet msl DRILLED 8' Southwestern Laboratories, Inc.
DRILLING METHOD Air Rotary BOREHOLE DIaMETER 4 3/4 inches
BOREHOLE OEPTH 38 Feet

GRADEPTH L
PHIC
00 DESCRIPTION OF MATERIALS

O J ILL: 0—7" concrete.
Sandy clay, blue—grey, wet, medium sand,
slightly firm, strong solvent or fuel odor.

ILL: Sandy silty clay, medium to dark brown, very moist

3 — to wet, very firm, slightly cohesive, solvent
odor.

ILTY SANDY CLAY: Light orange—brown, moist, slightly cohesive,
stiff, no odor.

6
;ILTY CLAY: Light orange, brown, and buff, very moist to wet,

trace limestone gravel, very firm, slightly
cohesive.

AND: Light orange, moist to very moist, fine—grained,

9 — some clay, trace limestone gravel loose

12 —

Below 16 feet more gravel
15 —

18 —
Below 18 feet medium to coarse sand with some

C.-- gravel

21 —

AND GRAVEL: Light orange tan, moist, medium to coarse sand,
fine limestone gravel, loose.

24
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184128
FIGURE 8-65 (cont)

LITHOLOGIC LOG OF MONITOR WELL HM-6A
'UPPER ZONE)

MAP COORDINATES'

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED

DRILLED 5Y

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

CLAYEY SHALE: Orange—green and blue—grey, moist, stiff,
(Goodland Limestone) cohesive.

SANDY LIMESTONE:

(Walnut Formation)

AGGLOMERATE:

Light grey, slightly dense.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and imterbeds of sandy
limestone and calcareous shale.

DEPTH 38 Feet.

c—ill

SAND: Light tan, very moist, medium— to coarse—grained
sand, fine limestone gravel, no clay, loose.

Below 26 feet: wet.



MAP COORDINATES S.3722 feet; R.2732 feet

GROUND ELEV. 634.3 feet msl
DRILLING METHO0 Air Rotary

BOREHOLE DEPTH18 ft.

DATE DRILLED 1-4-85

DRILLED BY' Saithestern Laboratories, Inc.
BOREHOLE DIAMETER: 7.5,

FILL:

CLAY:

LIMEY SHALE,CLAY:
(Goodland Formation)

SHELL AGGLOMERATE:

DESCRIPTION OF MATERIALS

Clay grey to black, moist, cohesive, strong
solvent odor

Clay, brown to grey, moist, cohesive strong
solvent odor, greasy texture.

Tan, green, moist, fissile, cohesive in part,
< 10% coarse grained.

Tan, dry, fiss'ile < 10% coarse grained.

Medium to dark grey, very dense fossiliferous

(oysters)

REMARKS

TOTAL DEPTH 18 FEET.

C—112

FIGURE B-66

LITHOLOGIC LOG OF MONITOR WELL HM-'5 (UPPER ZONE

184129



MAP COORDINATES S.3343 feet: R.2760 feet
GROUND ELEV.: 644.7

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 21.5 ft.

184130

DATE DRILLED: 1-5-85
DRILLED BY Southstern Laboratories, Inc.
BOREHOLE DIAMETER 7.5"

DESCRIPTION OF MATERIALS

SANDY CLAY:

CLAY/SHALE:
(Goodland Formation)

Sandy clay, light brown, moist at top, some
coarse sand, cohesive, plastic.

Tan to grey green, moist,banded, cohesive

LIMESTONE:

(Walnut Formation)
SHELL Agglomerate:

Tan to white, dry,
ferous (oysters).
Dark grey, fresh,
(oysters), matrix
careous shale and

weathered, very fossili-

very fossiliferous
and interbeds of cal-

clay.

REMARKS

TOTAL DEPTH 21.5 FEET.

C—113

FIGURE 6-67

LITHOLOGIC LOG OF MONITOR WELL HM-66 (UPPER ZONE)



MAP COORDINATES 5.1979 feet: R. 578 feet

GROUND ELEV. 646.7 feet msl

DRILLING METHOD Air Rotary

BOREHOLE DEPTH 82 ft.

DATE DRILLED 1-5-85

DRILLED BY Soutstern Laboratories, Inc.

BOREHOLE DIAMETER 7.5"

DESCRIPTION OF MATERIALS

Black to tan, moist, clayey,
organic material.

SANDY CLAY: Brown, moist, cohesive, some fine gravel
or caliche nodules

A EMARXS:

At 20 Feet:

c—114

More sandy.

FIGURE 8-68

LITHOLOGIC LOG OF EXPLORATORY BORING HM-67 (uPPER ZONE)

184131

SOIL:

CLAY: Brown, moist, cohesive.



FU,URE 8-68 (cont)
LITHOLOGIC LOG OF EXiLDRATORY BORING HM-67

'UPPER ZONE)

184132

MAP COORDINATES:

GROUND ELEV.:

DRILLING METPfOD

6OREHOLE DEPTP-4:

DATE DRILLED:

DRILLED BY:

BOREPIOLE DIAMETER:

DESCRIPTION OF MATERIALS

54-60 feet: No returns to surface.

REMARXS

SHALEY CLAY!
CL AY S TONE

Red to grey, slightly fissile, dry to moist,
stiff, hard, brittle.

C—115



FIGURE 8-68 (cont)
LITHOLOGIC LOG OF EXPLORATORY BORING HM-67
(UPPER ZONE)

184133

MAP COORDINATES

GROUND ELEV;

DRILLING METHOD

BOREHOLE DEPTn

REMARXS:

TOTAL DEPTH 82 FEET.

DATE DRILLEO
DRILLED BY
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Below 74 feet: harder; more consolidated.
Some fragments of sandy limestone; some shell
fragments.

C-. 116
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FIGURE 8-70

LITROLOGIC LOG OF MONITOR WELL HM-69 (UPPER ZONE)

184135

FILL: Brown clay, tan gravel (50%) moist cohesive
some minor sands (<5%).

Map COORDINATES: 5.311 feet; R.1033 feet D.TE DRILLED: 1-7-85
GROUND ELEV,: 646.9 feet msl DRILLED BY Soutstern LaLxratories, inc.
DRILLING METHOD Air Rotary BOREHOLE DIAMETER: 7.5'

BOREHOLE DEPTH:38 ft.

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

ASPHALT:

GRAVEL:

CLAYEY SHALE:

(Goodland Limestone)

o1

3—

6—

9—

12 —

15 —

18 —

21 —

Buff, weathered, dry.

Tan brown, moist, stiff, cohesive, fissfle,
minor sand interbeds.

REMARKS:

C—118



FIGURE B-70 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-69

(UPPER LONE)

18413

MAP COORDINATES DATE DRILLED

GROUND ELEV. DRILLED BY
DRILLING METHOD BOREHOLE DIAMETER

BOREHOLE DEPTH

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

24

27 —

30 —

33 —

36 —

RE MAR

=

CALCAREOUS SHALE:

LIMESTONE:

TOTAL DEPTH 38 FEET.

Dark grey, dry, stiff, siighfly cohesive.

Medium to dark grey, dense, very sHty, some
fossi is.

C—119



FIGURE B-71

LITHOLOGIC LOG OF MONITOR WELL HM-70 (UPPER ZONE)

184137

MAP COORDINATES 5.738 feet; R.1358 feet
GROUND ELEV.: 652.5 feet msl

DRILLING METHOD:Air Rotary

BOREHOLE DEPTH 47 ft.

DATE DRILLED: 1 -8-85

DRILLED BY: Souttestern Latxratories, Inc.
BOREHOLE DIAMETER: 75"

REMARKS:

DESCRIPTION OF MATERIALS

Clay, brown, moist, sticky, some gravel and
sand, some organic material.

Tan brown, moist, some sand, cohesive.

C—120

SOIL:

FILL:

SANDY CLAY:



FIG1IE B-71 (con.t)
LITHOLOGIC LOG OF MONITOR WELL HM7O

(UPPER ZONE

MAP COORDINATES

GROUND ELEV.

DRILLING METMOD

BOREHOLE DEPTH

DATE DRILLED
DRILLED Bv
BOREHOLE DIAMETER

184:138

DESCRIPTION OF MATERIALS

REMARKS

GRAVELLY CLAY:

and Formation)

CLAYEY SHALE:

(Wa'nut Formation)

LIMESTONE:

TOTAL DEPTH 47FEET.

Tan to buff, moist, some sand.

Tan brown, moist, cohesive, banded

Dark grey, dense, very silty, some fossi's
(oysters).

Dark grey, dense, very silty.

c—I 21



FIGURE 8-72

LITHOLOGIC LOG OF MONITOR WELL HM-71 (UPPER ZONE)

MAP COORDINATES: S.3358 feet; R.578 feet

GROUND ELEV. 646.2 feet msl

DRILLING METHODAir Rotary

BOREHOLE DEPTH: 56 ft

184:139

DATE DRILLED: 1-8-R5

DRILLED BY: Southwestern Lalxratories, Inc.
BOREHOLE DIAMETER 7.5'

DESCRIPTION OF MATERIALS

Brown clay and soi I, mos
coarse sand.

Tan brown, moist, cohesive, some coarse sand
and gravel (some lost circulation poor re-

turns).

FILL:

CLAY:

REMARKS:

C—122 -—



FI(URE 8-72 (cont)
IJIHOLOGIC LOG OF MONITOR WELL NM-Ti

UPPER ZONE

18414:0

MAP COORDINATES:

GROUND ELEv.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

REMARKS:

CLAVEY SHALE
(Walnut Formation

Dark Grey, dense, brittle, sandy.

C—123



F1buIE 0-72 (con't)
LITI-4OLOGIC LOG OF MONITOR WELL HM-71

IPPER ZONI

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

184141

R EMARIcS

TOTAL DEPTH 56 FEET.

DESCRIPTION OF MATERIALS

C—124



LITHOLOGIC LOG OF MONITOR WELL HM-72 (UPPER ZONE)

MAP COORDINATES: S.4534 feet; R.963 feet

GROUND ELEV.: 651.3

DRILLING METHOD' Air Rotary

8OREHOLE DEPTH: 40 ft.

DESCRIPTION OF MATERIALS

Clay,biack, moist, very
stone, gravel.

184142

cohesive, some leuses
sand.

Tan to brown, very mo'ist, cohesive, some fine
limestone gravel.

FIGURE 8-73

DATE ORILLED' 1-9-85

DRILLED BY Scxithstern Laboratories, Inc.
eOREHOLE DIAMETER: 7.5"

CLAY: Clay,black, moist, very
of limestome gravel and

CLAY:

RE MAR S

c—i 25



F11IRE B-73 (cant)
LITHOLOGIC LOG OF MONITOR WELL HM-72

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER

1S4143

DESCRIPTION OF MATERIALS

REMARKS

SHALEY CLAY:

SANDY SHALE:

IMESTONE:

(Walnut Formation)

DEPTH 40 FEET.

Green and tan, moist, slightly cohesive,
banded ana fissile.

Light tan to green, calcareous, some limestone.

Oark grey, very dense, fossiliferous (oysters),
some calcareous shale.

c—i 26



FIGURE B-74

LITHOLOGIC LOG OF MONITOR WELL HM-73 (UPPER ZONE

MAP COORDINATES: S.4962 feet; R.1567 feet

GROUND ELEV.: 654.6 feet msl

DRILLING METHOD: Ar Rotary

BOREHOLE DEPTH 45 feet

CONCRETE:

DESCRIPTION OF MATERIALS

184144

REMARKS:

SANDY CLAY:

SILTY CLAY

SANDY SHALE:
(Goodland Limestone)

Black, red brown, slightly moist to dry,
cohesive, some coarse sand and gravel.

Green tan, slightly moist, cohesive, fissile,
some coarse sand.

Tan green, dry, weathered some clay, fossili-
ferous (Ammonites and gastropods).

c—i 27

DATE DRILLED: 1-9-85

DRILLED BY: Soutstern Lalxratories, Inc.

BOREHOLE DIAMETER: 7.5"
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MAP COORDINATES: S.4967 feet; R.2020 feet
GROUND ELEV.:653.1 msl
DRILLING METHOD:Ajr Rotary
BOREHOLE DEPTH: 40 ft.

i84 146

DATE DRILLED: 1-9-85

DRILLED BY: Southnstern LaIxratr1es, Inc.
BOREHOLE DIAMETER: 7.5"

DEPTH

0

RE MARKS:

GRAPHIC

CONCRETE

FILL:

SHALEY CLAY:

DESCRIPTIOPI OF MATERIALS

C—129

FIGURE B-75

LITHOLOGIC LOG OF MONITOR WELL HM-74 (UPPER ZONE)

Brown red, slightly mqist, cohesive, medium
to coarse sand and gravel.

Tan to red brown, sf!ghtly moist, cohesive,
varying amounts of coarse sand and gravel.



FIGuRE 8-75 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-7
UPPER ZONE

18414'

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY

BOREHOLE DIAMETER:

OESCRIPTON OF MATERIALS

LIMESTONE:

(Walnut Formantion)

SHELL AGGLOMERATE:

Tan weathered, dry, fossiliferous (oysters),
dense.

Dark grey, very dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone and
calcareous shale.

REMARXS:

TOTAL DEPTH 40 FEET.

c—i 30



FIGURE B-76

LITHOLOGIC LOG OF MONITOR WELL HM-75 (UPPER ZONE)

184148

MAP COORDINATES: S.4345 feet; R.2255 feet
GROUND ELEV. 650.0

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 30 ft.

DATE DRILLED: 1-9-85
DRILLED BY: SoutIestern Laboratories, Inc.
BOREHOLE DIAMETER: 7.5"

CONCRETE:

DESCRIPTION OF MATERIALS

SANDY CLAY:

SANDY SHALE:
(Walnut Forma

Tan, dry, cemented britfle.

Green, tan, moist, cohesive, soft, fissile,
some sandy 'enses.

Dark grey, slight'y moist, calcareous, fissile,
stiff.

C—i 31

SILTY CLAY:

(Goodland Formation)

R EMARKS:



MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER
BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

30

FIukE 8-76 (cont) 184149
LITHOLOGIC LOG OF MONITOR WELL HM-75

(UPPER ZONE)

24 _.J

27 —

TOTAL DEPTH 30 FEET:

REMARKS

C—132



MAP COORDINATES: S.3629 feet; R.2560 feet
GROUND ELEV.: 652.8
DRILLING METHOD: Mr Rotary
BOREHOLE DEPTH: 34 ft.

184130

DATE DRILLED: 1-10-85

DRILLED BY: Soit.stern Laboratories, Inc.
BOREHOLE DIAMETER: 7.5"

CONCRETE:

FILL:

DESCRIPTION OF MATERIALS

Red brown and tan, moist, cohesive, coarse
sand and gravel.

REMARKS:

CLAYEY SHALE:
(Goodland Limestone)

Tan and greenish gray, slightly moist,
cohesive, fissile, firm.

C—133

FIGURE B-77

LITHOLOGIC LOG OF MONITOR WELL HM-76 (UPPER ZONE)



FIGuFE B-77 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-76

(UPPER ZONE)

CALCAREOUS SHALE:

(Walnut Formation)

184151

MAP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

Dark grey, dry, brittle, fossiliferous
(oysters)

TOTAL DEPTH 34 FEET.

24J

27 —

30 —

33 —

36 —

—\

REMARKS:

— C—134



FIGURE 6-78
184152

LITHOLOGIC LOG OF MONITOR WELL HM-77 (UPPER ZONE)

MAP COORDINATES; 5.410 feet; R .2331 feet DATE DRILLED 1-10-85 .

GROUND ELEV. 653.4 DRILLED BY: Southestern Latoratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER 7.5"
BOREHOLE DEPTH: 35 ft.

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

r

°0:°.• ; .I • •
0 • •. •
I •• •1o •I. I • I... I• •..
S.., •'
11.1 ••
Co Y

'0001C ••00' •0

.•c•

CONCRETE:

SILTY CLAY

GRAVEL:

Tan brown, moist, cohesive, p'astic, some
minor coarse sand.

Tan white, weathered limestone, sUbangUlar to
subroUnded, some sand.

3

6—

9—

12 —

15

18

21 —

24-\
REMARKS:

C—135



184153
FIbURE 5-7b (cori't)

LITHOLOGIC LOG OF MONfTOR WELL HM-77

(UPPER ZONE)

MAP COORDINATES: DATE DRILLED

GROUND ELEV.: DRILLED BY:

DRILLING METHOD BOREHOLE DIAMETER:

BOREHOLE DEPTH

DEPTH GRAPIIC DESCRIPTION OF MATERIALS

24 J .

.. o•••. .?-. •SSbO°.
o•. •Ot•S .• . S•

• 0 .0
..•

S 5 •

30 LIMESTONE: Dark grey, dense, fossiliferous (oysters),
(Walnut Formation) matrix and interbeds of cacareous shale and

clay.

33 —

TOTAL DEPTH 35 FEET.

36 —

REMARKS:

C—136



FIGURE 8-79

LITHOLOGIC LOG OF MONITOR WELL 14M-78 (UPPER ZONE)

18414

MAP COORDINATES S.5656 feet: P.2323 feet
GROUND ELEV.: 644.1 feet m1

DRILLING METHOD: Air Rotary
BOREHOLE DEPTH 30 ft.

DATE DRILLED 1-11-85

DRILLED B'(: Southstern Laraties, Inc.
BOREHOLE DIAMETER: 7.5"

DESCRIPTION OF MATERIALS

REMARKS

SILTY CLAY:

SNDY CLAY:

CLAYEY LIMESTONE
GRAVEL:

Red brown, moist, cohesive, some gravel.

Tan brown, moist, cohesive, trace gravel.
Strong fuel odor.

White to tan, subangular to subrounded, wet.

C— 137



FItJRL b-79 (cont.)
LITHOLOGIC LOG OF MONITOR WELL HM-78

(UPPER ZONE)

18415
MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

REMARpS:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Light to dark grey, dense, fossiliferous
(oysters), matrix and interbeds of cal-
careous shale and clay.

C—138

27

SHELL AGGLOMERATE:

(Walnut Formation)

TOTAL DEPTH 30 FEET.
30



MP COORDINATES: S.3663 feet; R.1163 feet

GROUND ELEV 651.7
DRILLING METHOD Air Rotary
8OREHOLE DEPTH 42 ft.

DATE DRILLED 1-15-85
DRILLED BY Soutestern Laboratories, Inc.

BOREHOLE DiAMETER 7.5,

S P H AL I

DESCRIPTION OF MATERIALS

SILTY CLAY: Brown and black, moist,
some gravel.

cohesive, plastic,

Tan brown, moist, cohesive, plastic, some
weathered limestone fossiliferous gravel

(<10%).

FIGURE B-8C

LQft WELL HM-79 (UPPER ZONE

18415

CLAY:

RE MAR KS

C—139



FLGIJRE 8-8U (cont)
LITHOLOGIC LOG OF 1ONITOR WELL HM-79

(LIPPER ZONE)

184157

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED:
DRILLED BY:

BOREHOLE OlAMETER

DESCRIPTION OF MATERIALS

Tan, weathered limestone, wet, rounded to
subrounded, some sand, silt, and clay.

REMARXS:

CLAVEY SHALE:

(Walnut Formation)

ShELL AGGLOMERATE:

TOTAL DEPTH 42 FEET.

Brown to dark grey, moist, very firm, brittle,
calcareous.

Dark grey, dense, fossiliferous (oysters),
matrix and interbeds of Sandy limestone.

c—i 40

GRAVEL:



FIGURE B-Si

ITHOLOGIC LOG OF MONITOR WELL HM-80 (UPPER ZONE

MAP COORDINATES; S.4734 feet; R.2504 feet

GROUND ELEV. 647.7

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH 30 ft.

RE MARcS:

FILL:

SHALEY CLAY:

(Goodland Formation)

Brown and black silty clay, moist, cohesive,
plastic some coarse sand and gravel.

Green and tan, moist, cohesive, fissile,
contains sandy interbeds.

C—141

184158

DATE DRILLED: 1-15-8

DRILLED BY Southwestern Latxxatories, Inc.

BOREHOLE DIAMETER: 7.5"

DESCRIPTION OF MATERIALS



FI(,uNE 8-81 (cont)
LITHOLOGC LOG OF MONITOR WELL HM-RO

(UPPERZONE)

MAP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED BY
DRILLING METHOD BOREHOLE DIAMETER:

BOREHOLE DEPTH

DEPTH DESCRIPTION OF MATERIALS

LALCAREOUS SHALT:
(Walnut Formation)
SHELL AGGLOMERATE

24-f

27 —

30—

bak grey, moist, stiff, some sand.

Ffl3

Dark grey,
matrix and
calcareous

dense, fossiliferous (oysters)
interbeds of sandy limestone and
shale.

TOTAL DEPTH 30 FEET:

REMARcS:

c—i 42



MAP COORDINATES S.6175 feet; R.2133 feet

GROUND ELEV.: 642.5 feet msl

DRILLING METHOD Ar Rotary
BOREHOLE DEPTH 26 ft.

18410e

DATE DRILLED: 1-6-85
DRILLED BY South.€stern Latxratorles, Inc.
BOREHOLE DIAMETER 7.5

DESCRIPTION OF MATERIALS

Silty clay, red brown, moist, cohesive, some
fine fossiliferous gravel.

Tan and brown, moist, cohesive, plastic,
fissile, some fine gravel.

CLAYEY SHALE:

(Goodland Lime-

stone)

SANDY SHALE:

Light green, qreenish grey, moist, cohesive,
firm, plastic, fissile.

Calcareous.

24

LIMESTONE: Medium to

(oysters)
limestone

dark grey, dense fossiliferous
matrix and interbeds of sandy
and calcareous shale.

C—143

FIGURE 8-82
LITHOLOGIC LOG OF_MONITOR WELL HM-81 (UPPER ZONE)

0

3

FILL:

SILTY CLAY:
6

9

12

15

18

21

R EMARXS:



F1IIIRE B-F{2 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-81
'UPPER ZONE)

1S41s1

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH

P EM4RXS:

TOTAL DEPTH 26 FEET:

DATE DRILLED
DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

c—i 44



,,,,

FIGURE 8-83

184162

LITHOLOGIC LOG OF MONITOR WELL HM-82 (UPPER ZONE)

Map COORDINATES: 51969 feet; R.578 feet DATE DRILLED 1-16-85

GROUND ELEV.: 646.7 feet msl DRILLED BY Southstern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER 7.5"

BOREHOLE DEPTH 50 ft.

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

0 -..T.:2-- SOIL: Brown
material.

clay, moist, cohesive, some orgarnc

3 — 7,/ s/44/

;7,V,,/,, / ,,,

7,/ ,-,6'f
/

SILTY CLAY: Tan,
fine

moist,

gravel

cohesive, plastic, fissile some

,,
,,

9—

12 —

15 —

18 —

21 —

24

A EMARXS'

a

C— 145



FL LJRE 0-83 (con t) 184163
LITHOLOGIC LOG OF MONITOR WELL HM-82

(UPPER ZONE

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY:

DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

:: :

SAME AS ABOVE:

2'
,
/

30 —

33 —
///// ///// /,///////, ,////,/////// /,/

36—

39 —

//
/,,42— " /

45 —

REMARKS:



1S4i4
FIGuRE -3 (cont)

LITHOLOGIC LOG OF MONITOR WELL HM-82

(UPPER ZONE)

MAP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED By
DRILLING METHOD BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRIC DESCRIPTION OF MATERIALS

, / , //,'4
SAME AS ABOVE:

48-'

51 —
TOTAL DEPTH SO FEET:

REMARKS

c—i 47
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TOTAL DEPTH OF BOREHOLE 13 FEET

FIGURE 3. WELL CONSTRUCTION DIAGRAM FOR MONITOR WELL HM-84

c—149

- A55OCATES

LOCKABLE COVER

STEEL

LITHOLOGIC LOG

CEMENT

5

0

BENTONITE PELLET

2" DIAMETER PVC CASING

FILTER SAND No B 20

2" DIAMETER PVC

0 030 INCH SLOT

1841G6

SILT Brown, slightly moist

CLAYEY SILT Tar, bran ond QfOy,
slightly moist, scm. small gravel and
tandy grovel slrlnQ.rs, some couch.
noduls up to I" dsan*lw

SILTY CLAY: Orong. bran to gray
bran, slightly moist, scme Coors.
sand and gravel 0510w 6 ti.,

SANDY GRAVEL Tar,wet, some sit

GRAVEL AND CLA'vtY SILT:

Intrb.ddsd, tan,wst, gravel inses
ci 11.5, 12.5 and 13 Iset

WATER LEVEL
12/12/65

APPROXIMATE LAND SURFACE ELEVATIO4 632.9 (FEET,MSL)
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FIGURE B—I SCHEMATIC CONSTRUCTION DIAGRAM FOR MONITOR WELL HM—86

C—151

APPROXINATE DEPTW hEl.Ow
LAND SLMFiCE,rn FEET

L17HOLOGC LOG

4—ilch PVC

0.0 0—u.ci SLOT SIZE

THREADED PVC

CLAY
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CLAYEY SANDY
SILT

SANDY SILT

CLAYE'r SAND

cLAYCY SANDY
SILT



TABLE B-i

LITHOLOGIC LOG OF MONITOR WELL }*q-87

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 ASPHALT AND
SUBGRADE

0.5 - 35 CLAYEY SILT CL Yellowish brown (10 YR 5/4) 50

percent silt, 50 percent clay, soft,
plastic. Interbedded with pale
yellow (2.5Y 7/4) 85 percent silt,
15 percent clay, soft to firm,
plastic, cohesive, minor black
mottling, some limestone stringers,
trace fine sand.

35.0 - 37.0 SHALY LIMESTONE -- White shaly limestone, hard,
brittle, calcareous silt interbeds,

hard, brittle.
37.0 - 42.0 CLAYEY -- Gray (5Y 6/1), 80 percent silt, 20

SILT/LIMESTONE percent clay, soft, plastic,
interbedded with gray limestone,
hard, brittle, shell fragments,
harder with depth. Softens at 41
feet.

TOTAL DEPTH OF BOREHOLE: 42 Feet

tUnified Soil Classification System **Drjlled by flight auger
ASTM D-2487 C—152

HARGIS+ASSOOATES, INC.



TABLE B-2

LITHOLOGIC LOG OF MONITOR WELL 1111-88

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 7.0 SILTY CLAY CL Grayish orange (10 YR 7/4), plastic,
slightly cohesive.

7.0 - 22.0 SANDY SILT SM Yellow orange (10 YR 5/4), 85
percent silt, 15 percent sand, sand
is very fine- to fine-grained, well
rounded.

22.0 - 27.0 GRAVELLY SAND GP Varicolored, sand is coarse- to
medium-grained, rounded to
subangular, loose.

27.0 - 32.0 GRAVELLY SILT ML Grayish orange (10 YR 7/4), soft,
plastic, gravel is angular to
subrounded approximately percent.

32.0 - 37.0 GRAVELLY SILT ML Yellowish orange (10 YR 5/4), gravel
approximately 10 percent fine- to
medium-grained, subrounded.

37.0 - 45.0 SANDY GRAVEL GP Varicolored, fine- to medium-
grained, subangular to subrounded.

45.0 - 47.0 FOSSILIFEROUS -- Gray (N4 - N8), abundant shell
LIMESTONE fragments, minor shale and clay.

TOTAL DEPTH 47.0 FEET

*Unified Soil Classification System
ASTM D-2487

C-153 j HARGIS±ASSOCATESjNC.

1841O



1841?1

TABLE B-3

LITHOLOGIC LOG OF MONITOR WELL HM-89

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 8.0 SILTY CLAY SL Light brown (5 YR 5/2), soft,
plastic, trace gravel, fine- to
medium-grained, rounded.

8.0 - 36.0 CLAY CH Light brown (5 YR 5/2), soft,
plastic, moderately cohesive.

36.0 - 49.0 GRAVEL GP Varicolored, fine- to medium-
grained, rounded to subrounded,
saturated.

49.0 - 52.0 FOSSILIFEROUS -- Dark gray (N8), abundant shell
LIMESTONE fragments, Walnut Formation.

TOTAL DEPTH OF BOREHOLE: 52.0 FEET

*Unified Soil Classification System
ASTM D-2487

C-154 HARGIS±ASSOCIATES, INC. —



1?4 17.Z

TABLE B-4

LITHOLOGIC LOG OF MONITOR WELL 114-90

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOLt DESCRIPTION OF MATERIAL

0.0 - 10.0 CLAY CH Dark gray (N 3), firm, sticky,
cohesive.

10.0 - 12.0 SILTY CLAY CL Dark olive gray (5 Y 6/1), firm,
cohesive, trace medium-grained sand.

12.0 - 20.0 CLAYEY SILT ML Grayish orange (10 YR 7/4), firm,
cohesive, some medium- to coarse-

grained sand.

20.0 - 32.0 SILTY SANDY GM-SP Grayish orange (10 YR 7/4), gravel
GRAVEL, is fine- to medium-grained, angular,
GRAVELLY SAND consisting mainly of fossil

fragments, sand is fine- to coarse-

grained, angular rounded.

32.0 - 42.0 SANDY GRAVELLY SP Dark yellowish orange (10 YR 6/6),
SILTY CLAY soft, sticky, gravel is medium- to

fine-grained consisting mainly of
rounded limestone.

42.0 - 52.0 SILTY CLAY WITH CL Yellowish orange (10 YR 6/6), soft,
SAND sticky, trace fine- to medium-

grained sand.

52.0 - 61.0 SANDY GRAVEL GP Varicolored, gravel is rounded with
angular shell fragments, sand is
fine to coarse, subangular.

61.0 - 61.5 LIMESTONE -- Medium gray to white (N 6 - N 9),
hard, Walnut Formation.

TOTAL DEPTH OF BOREHOLE: 61.5 Feet

ttinified Soil Classification System ttDrilled by flight auger

ASTM D-2487
C—155 ftkRGLS+ ASSOCIATES, INC.



TABLE 8-5

LITHOLOGIC LOG OF MONITOR WELL 114-91

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 1.0 CONCRETE

1.0 - 3.5 CLAYEY SILT CL Dusky-grayish brown (5 YR 2.5/2)
slightly damp, slightly cohesive.

3.5 - 9.0 SANDY CLAYEY ML Light brown (5 YR 5/2), sticky, non-
SILT cohesive; some varicolored

subangular 1/4-inch chert grains.

At 6.5 feet, color change to

(5 YR 5/6).

9.0 - 13.0 GRAVELLY AND CL Interbedded, light brown (5 YR 5/6),
SANDY, CLAYEY sticky; sand is very fine to coarse
SILT grained, gravel is subangular.

13.0 - 18.0 CLAYEY GRAVELLY CL Light brown (5 YR 5/6), sticky;
SILT limestone gravel is subangular to

subrounded; minor clay.

18.0 - 20.0 SANDY CLAYEY CL Light brown (5 YR 5/6) sticky; sand
SILT is coarse and subangular.

20.0 - 30.0 SANDY SILT ML Light brown (5 YR 5/6) sticky; sand
is fine to coarse subangular grains;
clay interbeds.

30.0 - 50.0 SANDY CLAYEY CL Interbedded light brown (5 YR 5/6)
SILT sticky, slightly cohesive; sand is

very fine to fine grained.

At 35.0-40.0 feet, not much
retention in screen.

50.0 - 60.0 GRAVELLY SAND GP Varicolored, sand and gravel is fine
to medium grained, angular to well
rounded, gravel consists of
limestone, quartz, and chert.

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-156 HARGIS±ASSOCIATES, INC.

n 4



TABLE 6-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-91

DEPTH INTERVAL
(feet below
1nrl iirfr SflT1 TYPE

TOTAL DEPTH OF BOREHOLE: 62 Feet

184t?4

*Unjfied Soil Classification System
ASTM D-2487

**Drjlled by flight auger

C-157 HARGtS+ASSOCIATES, INC.

GROUP
SYMRUI* DESCRIPTION OF MATERIAL**

60.0 62.0 FOSSILIFEROUS
LIMESTONE

-- Light gray
cemented,

to dark gray, very well

shell fragments (oysters).



184175

TABLE 8-6

LITHOLOGIC LOG OF MONITOR VEIL I1-92

DEPTH INTERVAL
(feet below GROUP
land surface SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAI**

0.0 - 2.0 GRASS, ROOTS
AND FILL

2.0 - 2.5 GRAVELLY FILL

2.5 5.0 CLAY CH Grayblack (N 2), damp, plastic,
sticky; minor gravel, medium
grained, subangular.

5.0 - 7.0 GRAVELLY CLAY CL Olive black (5 YR 2/1), wet,
plastic; 10 percent gravel, fine to
coarse, subangular.

7.0 - 15.0 CLAYEY SILT ML Light brown (5 YR 5/6) moderately
cohesive, sticky; minor gravel, fine
to coarse, subangular.

15.0 - 17.0 sirv SAND SM Light brown (5 YR 5/6) moderately
cohesive, sticky; sand is very fine

grained.

17.0 - 20.0 CLAYEY SILT ML Light brown (5 YR 5/6) moderately
cohesive, sticky, minor sand.

20.0 - 37.0 SANDY SILT SM Light brown (5 YR 5/6) cohesive
moderately plastic, sticky; sand is
very fine grained.

At 25.0-28.0, gravel stingers.

At 30.0-32.0, gravel stringers.

37.0 - 45.0 GRAVELLY SAND GP Light brown (5 YR 5/6) sand is fine
to coarse grained; gravel is
varicolored, fine to coarse grained,
subangular to rounded.

45.0 - 58.0 SILTY CLAY CL Light brown (5 YR 5/6) very dense,
cohesive, plastic, sticky.

*Unified Soil Classification System **Drjlled by flight auger
ASTM 0-2487

C-158
HARGIS+ASSOC)ATES, INC.



TABLE 8-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL 1111-92

DEPTH INTERVAL
(feet below
land ctjrfari SOIl TYPF

GROUP
SYMROF *

184176

**Drilled by flight auger

C-159 HARG!S+ASSOC1ATES, INC.

--.. DESCRIPTION OF MATERIAL**

58.0 -61.75 SILTY SAND

.

SM Varicolored, sand is fine to coarse

grained, subangular; silt is light
brown (5 YR 5/6) moderately
cohesive.

61.75 FOSSILIFEROUS
LIMESTONE

-- Light gray to dark gras iery well

cemented, shell fragments (oysters).

61.75 FeetTOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System
ASTM D-2487



1841??

TABLE B-i

LITHOLOGIC LOG OF MOI4ITOR WELL 114-93

DEPTh INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 2.0 ASPHALT AND
FILL

2.0 - 5.0 SANDY SILTY CL Light brown (5 YR 5/6) sticky;
CLAY slightly cohesive; sand is fine

grained; minor gravel.

5.0 - 8.0 SANDY SILT ML Light brown (5 YR 5/6) slightly
cohesive; sand is very fine grained.

8.0 - 16.0 GRAVEL GP Varicolored, fine to medium grained,
subangular to rounded; clay is
interbedded, grayish orange
(10 YR 7/4).

16.0 - 33.0 SILTY SAND, SM Grayish orange (10 YR 7/4) sand is
SANDY SILT very fine grained, slightly

cohesive.

At 22 feet, less sand.

33.0 - 37.0 SILTY CLAY CL Grayish orange (10 YR 7/4)
moderately cohesive.

37.0 FOSSILIFEROUS -- Light to medium gray, very well
LIMESTONE cemented, shell fragments (oysters).

TOTAL DEPTH OF BOREHOLE: 37 Feet

*Unjfjed Soil Classification System **Drilled by flight auger
ASTM D-2487

C-160 E HARGIS+ASSOCIATES, INC.
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TABLE 8-8

LITHOLOGIC LOG OF MONITOR WELL 1*1-94

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 7.0 SANDY CLAY CL Yellow brown (10 YR 5/4), clay is
cohesive, plastic, sand is medium-

to coarse-grained, subrounded,
mainly white opaque grains.

7.0 - 19.0 SILTY CLAY! CL/ML Grayish orange (10 YR 7/4),
CLAYEY SILT cohesive, moderately plastic, soft.

19.0 - 26.5 SANDY GRAVELLY ML Silt is gray orange (10 YR 7/4),
SILT cohesive, slightly plastic, fine-

grained sand to very coarse gravel,
poorly sorted, varicolored.

26.5 - 55.0 SILTY CLAY CL Light brown (5 6/4), cohesive,
plastic, soft.

55.0 - 59.5 COBBLEY GRAVEL GP Varicolored, subrounded to rounded,
gravel is fine- to medium-grained,
cobble-size cuttings.

59.5 - 61.0 FOSSILIFEROUS -- Gray (N B to N 4), hard, brittle,
LIMESTONE very well cemented.

61.0 - 66.0 SANDY CLAY! CL/SC Gray (N 3), cohesive clay, slightly
CLAYEY SAND plastic, very fine-grained sand.

66.0 - 73.0 SILTY CLAY! CL Gray (N 6), moderately plastic,
SHALE hard, trace fine-grained sand.

73.0 - 79.0 SHALE! -- Shale is same as above. Sandstone
SANDSTONE is pinkish gray (5 YR 8/1),

fine-grained sand, poorly cemented,
sandstone and shale interbedded,
shale is predominant.

79.0 - 87.0 SANDSTONE -- Pinkish gray (5 YR 8/1), fine-
grained sand, poorly cemented, non-
uniform cementation.

87.0 - 93.5 CLAY/SHALE CL/CH Medium light gray (N 6), plastic to
highly plastic, some silt.

tUnified Soil Classification System **Borehole grouted with

ASTM D-2487 neat cement from 59.0 feet

C-161



TABLE B-8 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-94

DEPTH INTERVAL
(feet below
land surfir con rvp

TOTAL DEPTH OF BOREHOLE: 121.0 Feet

1S4179

**Borehole grouted with
cement from 59.0 feet

HAA%A INC.

GROUP
SY4Rfl1 *- DESCRIPTION OF MATERIAL

93.5 - 99.0 SANDSTONE!
CLAY

-- Very light gray (N 8), fine-grained
sand with some clay, poorly

cemented, frequent clay interbeds,
same as 87.5 - 93.5.

99.0 - CLAYEY -- Very light gray (N 8), fine-grained
121.0 SANDSTONE sand, poorly cemented.

*Unified Soil Classification System
ASTM 0-2487

C—162
neat
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TABLE B-9

LITHOLOGIC LOG OF MONITOR WELL HM-95; SOIL BORING RSB-1

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 7.0 CLAY CH Reddish (5 YR 4/20 very cohesive,
plastic.

7.0 - 20.0 SANDY SILTY CL Gray orange (10 YR 7/4) moderately
CLAY cohesive, plastic; approximately 20

percent silt; sand is varicolored,
very fine to very coarse grained.

20.0 - 26.0 CLAY CH Buff (10 YR 7/4) very plastic, very
cohesive.

26.0 - 40.0 SANDY SILT- SM Red brown (10 YR 5/4); silt is sand
SILTY SAND is fine to very fine grained;

slightly cohesive, slightly plastic.

40.0 - 44.5 GRAVELLY SAND GP Varicolored, subrounded, medium to
very coarse grained sand, medium
grained gravel.

44.5 - 45.0 FOSSILIFEROUS -- Gray (N 4 to N 8) angular chips of
LIMESTONE shell fragments (Walnut Formation).

TOTAL DEPTH OF BOREHOLE: 45 Feet

*Unjfjed Soil Classification System c163. **Drilled by flight auger
ASTM 0-2487

HARGIS + ASSOCIATES, INC.
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TABLE B-b

LITHOLOGIC LOG OF MONITOR WELL HM-96; SOIL BORING RSB-7

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 4.0 CLAY WITH SAND CL Red brown (5 YR 4/2) dry, plastic,
cohesive; less than 5 percent sand,

coarse grained, subangular
fragments.

4.0 - 6.0 SANDY GRAVEL GP Varicolored, coarse grained,
subrounded.

6.0 - 32.0 SANDY CLAY CL Buff (10 YR 7/4) moderately plastic,
cohesive; sand is varicolored,
coarse grained, subangular,
approximately 20 percent.

32.0 - 40.0 SILTY CLAY CL Red brown (5 YR 4/2) slightly
cohesive, moderately plastic; some
fine sand, less than 5 percent, very
fine grained.

40.0 - 47.0 SILTY SAND SM Red brown (5 YR 4/2); sand is well
rounded, medium to very coarse

grained; silt is nonpiastic,
noncohesive.

47.0 - 52.5 GRAVEL GP Varicolored, subrounded grains, fine
to very coarse grained.

52.5 - 54.0 FOSSILIFEROUS -- Gray (N 4 to N 8), brittle angular

LIMESTONE shell fragments (Walnut Formation).

TOTAL DEPTH OF BOREHOLE: 54 Feet

*jfi Soil Classification System **Drjlled by flight auger

ASTM D-2487

C-164 HARGIS+ASSOCIATES, INC.
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TABLE B-il

LITHOLOGIC LOG OF MONITOR WELL 111-97

DEPTH INTERVAL
(feet below GROUP
land surfacel SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 7.0 TOP SOIL AND ML Brown (1OR 3/4), varicolored,
SANDY SILT angular grains, 35 percent sand,

medium to very coarse; silt is

nonpiastic, noncohesive.

7.0 - 35.0 SILTY SANDY CL Gray orange (10 YR7/4), moderately
CLAY cohesive, moderately plastic.

35.0 - 43.0 CLAY CH Yellow brown (10 YR 5/4), very
plastic, very cohesive.

43.0 - 47.0 GRAVELLY SAND GP Varicolored, well rounded, medium to
very coarse grained.

47.0 - 51.0 GRAVEL GP Varicolored, well rounded, fine to

very coarse grained.

51.0 51.5 FOSSILIFEROUS -- Gray (N 7 to N 3) brittle angular
LIMESTONE shell fragments (Walnut Formation).

51.5 - 71.0 CLAVEY SAND SC Gray (N 7) very fine grained,
slightly cohesive, nonplastic.

71.0 - 76.0 SANDY CLAY CL Gray (N 5 to N 4) moderately
cohesive, slightly plastic;
approximately 10 percent very fine
sand.

76.0 -76.25 SANDSTONE SW Light gray (N 8) very well cemented,
very fine grained, hard, brittle.

76.25 -80.0 CLAYEY SC Gray (N 7) very fine grained, well
SANDSTONE rounded, approximately 70 percent

sand.

TOTAL DEPTH OF BOREHOLE: 80 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C-165 HARG!S+ASSOCIATES, INC.
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TABLE B-12

LITHOLOGIC LOG OF MONITOR WELL 111-98; SOIL BORING RSB-16

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIA1

0.0 - 0.0 CLAYEY SILT ML Moderate brown (5 YR 3/4), slightly
cohesive, dry.

1.0 - 6.5 SILTY CLAY CL Dusky brown (5 YR 2/2), cohesive,
moderately plastic, dry.

At 3.5-4.0 feet, color change to
moderate brown (5 YR 4/4).

6.5 - 14.0 CLAYEY SILT ML Moderate brown (5 YR 4/4), slightly
cohesive, nonplastic, dry.

At 9.0-14.0 feet, color change to

dark yellowish orange (10 YR 6/6),
less clay.

14.0 - 19.0 SANDY GRAVEL GM Dark yellowish orange (10 YR 6/6),
gravel is varicolored, fine- to

coarse-grained, angular to
subrounded; sand is fine to coarse;

dry.

19.0 - 25.0 SANDY SILT SM Dark yellowish orange (10 YR 6/6)
with whitish streaking, silt is
moderately cohesive; sand is fine-
grained; dry to 23.0 feet.

At 23.0 feet, color change to very

pale orange (10 YR 8/2), moist.

25.0 - 31.0 SILTY GRAVELLY GM Varicolored, sand and gravel are
SAND fine- to coarse-grained, subangular

to subrounded grains.

At 28.75 feet, saturated, more fine
sand and silt, less gravel.

*Unified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C-166 HARGIS+ASSOCIATES, INC.



TABLE 8-12 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-98; SOIL BORING RSB-16

DEPTH INTERVAL
(feet below
land surface's SOIL TYPE

GROUP
SYMBOL.*

184184

TOTAL DEPTH OF BOREHOLE: 97 Feet

*Unjfjed Soil Classification System
ASTM D-2487

**Drjlled by flight auger

C-167 HARGIS+ASSOCIATES, INC.

DESCRIPTION OF TERIAL**

31.0 - 31.5 DENSE LIMESTONE -- Tan, no fossils, dry.



184135

TABLE 8-13

LITHOLOGIC LOG OF MONITOR VEU 114-99; SOIL BORING RSB-18

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIALtt

0.0 - 5.0 CLAYEY SILT ML Moderate brown to dusky yellowish
brown (5 YR 3/4 to 10 YR 2/2),

moderately cohesive, nonplastic,
mci St.

5.0 - 9.0 SILT MH Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),

slightly cohesive, nonpiastic; some
fine- to coarse-grained whitish
limestone gravel and sand as strin-
gers; some clay; moist.

9.0 - 11.0 GRAVELLY SILT GM Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),
noncohesive; gravel is medium- to

coarse-grained, subangular to
subrounded.

11.0 - 27.0 CLAYEY SILT ML Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),

slightly cohesive, nonplastic;
moist.

At 25.0 feet, TIP reading was 10-40

ppm.

At 25.0-27.0 feet, whitish caliche,
friable.

27.0 - 38,5 SANDY SILT- SM Light brown (5 YR 5/6), slightly
SILTY SAND cohesive, sand is fine-grained.

At 30.0 feet, TIP reading was
7.5 ppm.

At 33.0 feet, saturated.

At 35.0 feet, TIP reading was 15-20

ppm.

tUnified Soil Classification System **Drjlled by flight auger
ASTM D-2487

C—168 HARGIS+ASSOCIATES, INC.



184186

TABLE 8-13 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-99; SOIL BORING RSB-18

DEPTH INTERVAL
(feet below
land surfaces

GROUP
SYMBOL*

38.5 - 44.0 SANDY GRAVEL SP Varicolored, sand and gravel are
fine to coarse, some oyster fossils
in gravel, loose; trace limestone

. and very well cemented, coarse-

grained sandstone, angular to
subangul ar.

44.0 DENSE LIMESTONE -- Auger refusal, no cuttings obtained
in core.

TOTAL DEPTH OF BOREHOLE: 44.0 Feet

*tjnified Soil Classification System
ASTM D-2487

C—169

**Drjfled by flight auger

-1ARGS + ASSOOATES,INC.—

SOIL TYPE DESCRIPTION OF MATERIAL**



cD'i
RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3 O± (3
CORPORATION

Boring or Well No. RN—lOG Project Air Force Plant 4 IRP
Location Former Fuel Storage Area Log Recorded by Peter A. Waterreus

Depth Below
Rydrogeologic Unit Surface (ft) Well Construction Diagram

— 0——

Clay —

and —

Gravel 5—— Locking meter box

— 8" diameter borehole

10——
Sand —

and —

Gravel —

— Grout
15——

— 2" diameter Schedule 40 pvc
Silt — casing
and -
Sand 20——

Upper —

Alluvium 25——

Silt, —

Sand —

and — Bentonite
Minor 30——
Gravel —

— Sand pack

35——
— Static water level 4111/86

Slough

40—
Sand —

and — 2" diameter Schedule 40 Pvc

Gravel — screen

45——

50——
C—i 70



RADIAN MONITOR WELL COMPLETION LOG: SREET 3/3 lS41SS
CORPORATION

Boring or Well No. HM—lO1 Project Air Force Plant 4 IRP
Location FDTA No.3 Area Log Recorded by Peter A. Waterreus —

Depth Below
Rydrogeologic Unit Surface (ft) Well Construction Diagram

I

0-•—
— Locking meter box

Silt 5—
and — 8" diameter borehole

Sand —

— Grout

10——
— 2" diameter Schedule 40 Pvc
— casing

j5_:
Sand Upper — Bentontie 4

Alluvium —

20—— Sand pack

— Static water level 4/9/86

Sand 25——
and —

Gravel — 2" diameter Schedule 40 PVC
— screen

30— Slough

Lime— Walnut —

stone Formation —

35——
5

I

40——

45-.--

—
C—171 —

50——



184139
MONITOR WELL COMPLETION LOG: SHEET 3/3

... Well No. HM—102 Project Air Force Plant 4 IR.P
ion Landfill No.2 Area Log Recorded by Peter A. WaterreusS

Depth Below
geologic Unit Surface (ft) Well Construction Diagram

0-— Locking meter box

Upper —

Alluvium —

5—-.

— Grout

— 8" diameter borehole
10——

— Bentonite
— 2" diameter Schedule 40 Pvc
— casing

15——

— Static water level 4/18/86

20——
Goodland —

Formation —

25——
— Sand pack

— 2" diameter schedule 40 PVC

30—— screen

35——

40—

Walnut —

Formation —

45——

50—— C—172



184190

RADIAN MONITOR WELL COMPLETION LOG: SREET 313
CORPORATION

Boring or Well No. HM—103 Project Air Force Plant 4 IRP
Location NE CornerlBld2. 188 Chrome Pit 1 Log Recorded by Peter A. Waterreus

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram
I

0——

Sand —

and — Locking meter box
Silt —

5——

— 8" diameter borehole

10—— Grout

Clayey Upper 15—— 2" diameter Schedule 40 PVC
Silt Alluvium — casing

20--
1

25——
— Bentonite

— Sand pack
30——

Silt —

— 2" diameter Schedule 40 PVC
— screen

35E
Shale Goodland — Slough

Formation —

40——

45——

C—173

50——



184191
MONITOR WELL COMPLETION LOG: SHEET 3/3

ing or Well No. HN—104 Project ir Force Plant 4 IRP
it on SW Corner of Bldg. 188 Log Recorded by Peter . Waterreus

Depth Below
ogeo1ogic Unit Surface (ft) Well Construction Diagram

0—— Locking meter box

y Upper —

t Alluvium 5—--
— 8" diameter borehole

— Grout
10——

— 2" diameter Schedule 40 PVC
— casing

15——

Bentonite
20—

Good land —

Formation —

25— Sand pack

— Static water level 4/10/86

30—— 2" diameter Schedule 40 PVC
— screen

35——

Walnut —

Formation — Slough

40——

45——

50—— C—174



184192

MONITOR WELL COMPLETION LOG: SHEET 3/3
RION

g r Well No. 1114—105 Project Air Force Plant 4 IRP

B1dg. 21. Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
logic Unit Surface (ft) Well Construction Diagram

0——
— Grout

— Bentonite
Alluvium 5—

8" diameter borehole

10—— Sand pack

— 2" diameter Schedule 40 PVC
— screen

Coodland 15—-

Formation —
— Static water level 8/19/86

20--

25——

30——

35—--

45—--

C—175
50——



MONITOR WELL COMPLETION LOG: SREET 3/3 184193

'r Well No HN—106 Project Air Force Plant 4 IRP
NW Corner of Solvent Line Log Recorded by Peter A. Waterreus

t

Depth Belov
1ogic Unit Surface (ft) Well Construction Diagram

0
— Locking meter bo

Alluvium 5— Grout

— 8" diameter borehole

10—— 2" diameter Schedule 40 PVC
— casing

— Bentonite

15-•—

— Sand pack

20—— 2" diameter Schedule 40 PVC
— screen

25——
Goodland —

Formation —

30——

Walnut —

Formation — Slough

35——

40——

45——

50——
—C—176



1S4194

RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM—107 Project Air Force Plant 4 IRP
ILocation B1d2. 21. Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0——
1

— Grout

5— 1

Sand — Bentonite

— Sand pack

Clay Alluviuni 10—— 8" diameter borehole

— Static water level 8/19/86
15——

Silt — 2" diameter Schedule 40 PVC
and — and screen
Gravel —

20——

Walnut
Formation 25——
@TD

30——

35——

40——

45——

— C-177
50——



MONITOR WFLL COMPLETION LOG: SREZT 3/3

184195
Lring or Well No. EM—lOS Project Air Force Plant4 IRP
Location B1d2. 21. Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
Rydrogeologic Unit Surface (ft) Well Construction Diagram

0——

Grout
.ayey BfltOUite

..gnd 5——
and
ravel Sand pack

2" diameter Schedule 40 PVC
screen

Clay Alluvium 10—— 8" diameter borehole

— STatic water level 8/19/86

15——
Walnut —

Foruation —

@TD —

20——

25——

30——

35—-.

40—

45——

50_: C—178



1841%
TABLE B-14

LITHOLOGIC LOG OF MONITOR WELL HM-11O

DEPTH INTERVAL
eetbelow GROUP
nd surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATER!AL**

0.0 - 4.0 GRAVELLY SILTY CL Brown (5 YR 6/4), very slightly
CLAY damp, 60 percent clay, 30 percent

silt, 10 percent gravel, moderately
cohesive, moderately plastic; gravel
is of angular, medium grained,
whitish.

4.0 - 20.0 CLAYEY SILT ML Light brown (5 YR 6/4), moderately
cohesive, slightly plastic.

20.0 - 28.5 CLAYEY GRAVELLY SP Light brown (5 YR 5/6), damp; sand
SAND is medium to coarse, subangular;

gravel is fine to medium grained,

subangular; clay is moderately
plastic, cohesive.

50 percent sand, 40 percent gravel,
10 percent clay

60 percent gravel from 25 to 28.5
saturated at 29 feet below land
surface.

3.5 - 32.5 SILTY SAND SM Light brown (5 YR 5/6), saturated;
sand is fine to very fine grained,
well rounded.

2.5 - 34.0 SILTY CLAY CL Moderately brown (5 YR 4/4), very
cohesive, plastic, hard.

4.0 37.0 FOSSILIFEROUS -. Gray (N 4 to N 7), from 34 to 35
LIMESTONE limestone is well weathered,

competent at 35 feet bls, brittle
angular shell fragments with iron

stain (oxidation).

TOTAL DEPTH OF BOREHOLE: 37 Feet

*Unjfjed Soil Classification System **Drjlled by flight auger
ASTM 0-2487

C-179 IiARGIS±ASSOCIATES, INC.



18419?

TABLE B-15

LITHOLOGIC LOG OF MONITOR WELL I*q-111; SOIL BORING RSB-24

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 3.0 SILTY CLAY CL Moderate brown (5 YR 4/4),
moderately cohesive, nonpiastic,
mo i St.

3.0 - 5.0 SILT MM Grayish orange (10 YR 7/4),
noncohesive, friable; minor gravel
and caliche, gravel is subangular to
rounded, fine- to medium-grained,
varicolored, limestone; moist.

5.0 - 15.0 SANDY SILTY GM Varicolored gravel, fine- to coarse-
GRAVEL grained, angular to well-rounded;

silt is noncohesive; sand is fine-
grained; silt and sand vary in color
from pinkish gray to light brcwn
(5 YR 8/1 to 5 YR 6/4).

At 13.0-13.5 feet, pure fine sand.

15.0 - 28.0 CLAYEY SILT ML Light brown (5 YR 5/6), slightly
cohesive, nonpiastic; trace gravel,
subangular to rounded; moist.

28.0 - 43.0 SANDY SILT SM Light brown (5 YR 5/6), slightly
cohesive, nonpiastic; trace gravel,
subangular to rounded; moist.

At 30.0 feet, TIP reading was 50-
60 ppm.

At 32.0 feet, saturated.

At 35.0 feet, TIP reading was 5-6

ppm.

43.0 - 49.0 SILTY SANDY GM Varicolored, loose, fine- to coarse-
GRAVEL grained; silt is light brown

(5 YR 5/6), slightly cohesive.

*Unifjed Soil Classification System **Drilled by flight auger
ASTM D-2487

HARGIS+ ASSOCIATES, INC.
c—iso



TABLE 8-15 (continued)
LITHOLOGIC LOG OF MONITOR WELL FIN-ill; SOIL BORING RSB-24

DEPTH INTERVAL
(feet below
land surface

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 53 Feet

184.198

*Unified Soil Classification System
ASTM D-2487

**Drilled by flight auger

C-181 HARGIS+ASSOCIATES, INC.

. SOIL TYPE DESCRIPTION OF MATERIAL**

49.0 - 53.0 FOSSILIFEROUS
LIMESTONE

-- Medium bluish gray to light bluish
bray (5 B 5/1 to 5 B 7/1), dense;
oyster fossils.

At 49.0-49.5 feet, limestone is
weathered and oxidized. .

At 53.0 feet, bluish gray (5 B 5/1)
clay on auger bit teeth.



1S4193

TABLE B-16

LITHOLOGIC LOG OF MONITOR WELL HM-112; SOIL BORING P.58-25

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 25.0 GRAVELLY SILTY CL Light brown (5 YR 6/4), slightly
CLAY plastic, moderately cohesive; gravel

is subrounded, fine to medium

grained whitish, matrix is very
slightly damp.

25.0 - 27.0 GRAVEL GP Varicolored, medium to very coarse

grained, subangular to subrounded,

dry.

27.0 - 45.0 SILTY SAND - SM Light brown (5 YR 5/6), very
SANDY SILT slightly cohesive, very slightly

plastic, saturated; sand is very
fine to fine grained, well rounded.

45.0 - 50.5 SANDY GRAVEL GP Varicolored, subrounded; sand is
medium to very coarse grained,
subrounded to subangular; gravel is
fine to coarse grained, subangular
to subrounded.

50.5 -50.75 FOSSILIFEROUS -- (N 4 to N 6), abundant shell
LIMESTONE fragments, hard.

TOTAL DEPTH OF BOREHOLE: 50.75 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C-182 HARGIS+ASSOCATES, INC.



1842C0

TABLE 6-17

LITHOLOGIC LOG OF NOI4ITOR WELL F11-113; SOIL BORING RSB-29

DEPTH INTERVAL

(feet be'ow GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 30.0 SILTY CLAY, CL/ML Light brown to medium brown (5 YR
CLAYEY SILT 5/6 to 5 YR 4/4), moderately

cohesive, nonpiastic, moist.

30.0 - 47.0 SILTY SAND SM Light brown (5 YR 5/6), sand is very
fine-grained; silt is slightly
cohesive; saturated.

47.0 - 49.0 GRAVELLY SAND GP No recovery from core barrel.

At 49.0 feet, auger refusal.

TOTAL DEPTH OF BOREHOLE: 49 Feet

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

C 183-
HARGIS +ASSOCIATES, INC.



1842)1

TABLE B-18

LITHOLOGIC LOG OF MONITOR WELL 114-114

DEPTH INTERVAL
(feet below GROUP
land surfaces SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 7.0 SILTY CLAY CL Dark reddish brown (5 YR 3/2),

moderately cohesive, moderately
• plastic, some white friable

calcareous nodules, trace angular
fine-grained gravel; dry.

At 5.0 to 6.0 feet, SPT indicates
same material, dark reddish gray

(5 YR 4/2).

7.0 - 12.0 CLAYEY SILT ML Reddish yellow (7.5 YR 7/8),
moderately cohesive, slightly
plastic; some gravel, fine to coarse

grained, angular to subrounded,
manganese oxide staining; dry.

At 10.0 to 11.0 feet, SPT verifies.

13.0 - 25.0 SAND SP Yellow (10 YR 7/8), very fine-
grained, soft; trace silt.

At 15 to 16 feet, SPT zero percent

recovery.

At 20 to 21 feet, ten percent
recovery; sand is a little coarser
but still fine; slightly moist.

*Unjfjed Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-184
HARGIS+ASSOCIATES, INC.



TABLE B-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-114

DEPTH INTERVAL
(feet below
land surfari SOIl TYPF

TOTAL DEPTH OF BOREHOLE: 36.5 Feet

1842'.)2

*Unifjed Soil Classification System
ASTM D-2487

C—185

**Drilled by flight auger

HARGS + ASSOCIATtS. NC.

GROUP
VUQfl *. DESCRIPTION OF MATERIAL

25.0 - 36.5 GRAVELLY SAND SW Reddish yellow (7.5 YR 7/8), medium
to coarse, angular to well rounded;
gravel is varicolored, fine, angular
to well rounded..

At 30 to 31 feet, no return from
SPT.

At 36.5 feet, auger refusal.



1S42O3

TABLE B-19

LITHOL0GIC LOG OF MONITOR WELL II-115

DEPTH INTERVAL

(' t below GROUP
surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 7.0 CLAYEY SILT/ ML/CL Dark yellowish brown (10 YR 3/4),
SILTY CLAY moderately cohesive, moderately

plastic, trace fine-grained friable
calcareous nodules; moist.

7.0 - 10.0 GRAVELLY CLAYEY GC Yellow (10 YR 7/8), brittle,
SILT noncohesive; gravel is 10-20

percent, fine- to medium-grained,
subangular weathered limestone.

10.0 - 14.0 CLAYEY SILT ML Yellow (10 YR 7/8), noncohesive.

At 14 feet, trace sand.

14.0 - 16.0 CLAYEY GRAVELLY GC Same as 7.0 to 10.0 feet, more
SILT gravel.

At 15.5 to 16 feet, color change to

light gray (10 YR 7/2), no gravel.

16.0 - 20.0 SILTY SAND SM Brown (7.5 5/4) to yellowish red
(5 YR 5/8), very fine to fine, well
sorted, soft, clean.

At 17 feet, saturated.

20.0 - 24.0 SANDY GRAVEL GP Varicolored, fine- to coarse-
grained; wet.

24.0 - 27.0 LIMEY CLAY CL Gray (5 YR 6/1), weathered,
oxidized; moist.

27.0 LIMESTONE --- Light gray (5 YR 7/1) to white (5 YR
8/1), hard, dense, dry.

TOTAL DEPTH OF BOREHOLE: 27.0 Feet

*(Jnified Soil Classification System **Drjlled by flight auger
ASTM 0-2487

C—186
HARGIS+ASSOCIATES, INC.



1842)4

TABLE B-20

LITHOLOGIC LOG OF MOIIITOR WELL 114-116

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 4.0 CLAYEY SILT ML Yellowish brown (10 YR 5/8),

moderately cohesive, moderately
plastic; trace limey gravel, some
pieces are friable, some are fine

grained, angular to subrounded;
moist.

4.0 - 6.0 LIMEY SILT ML White to light brown (N 8 to
7.5 YR 6/4), loose, brittle; weakly
cemented, reactive with HC1; moist.

6.0 - 20.0 LIMEY CLAY CL White (N 8), brittle, friable to
firm, noncohesive; moist.

At 6.0 to 9.5 feet, some fine- to
coarse-weathered limestone gravel,
white to gray (N 8 to N 6), angular
to subrounded.

At 9.5 feet, reddish yellow (7.5 YR
6/6), no gravel, weathered.

20.0 - 31.5 SILTY SAND! SM Reddish yellow (7.5 YR 7/8), sand is
SANDY SILT very fine grained; silt is slightly

cohesive; moist to damp.

At 24 feet, some clay, more
cohesive.

At 28 feet, saturated.

31.5 - 32.0 SANDY GRAVEL GP Varicolored, gravel is fine- to
coarse-grained, subangular to well
rounded weathered limestone and
chert; sand is varicolored, fine- to
coarse-grained, subangular to well
rounded; wet.

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-187
HARGIS+ASSOCIATES, INC.



TABLE 8-20 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-116

DEPTH INTERVAL
(feet below
land curfarI SOIL TYPE

GROUP
SYMBOL*

t842)5

TOTAL DEPTH OF BOREHOLE: 33.0 Feet

*Unified Soil Classification System
ASTM 0-2487

**Drjlled by flight auger

C-188 HARGIS ASSOCIATES, INC.

. DESCRIPTION OF MATERIAL**

32.0 - 33.0 LIMESTONE --- Light gray (N 7), top 1 inch is
weathered with hydrocarbon odor;
bottom is hard; dry.

At 33 feet, auger refusal.



i842J6

TABLE B-21

LIThOLOGIC LOG OF MOI4ITOR WELL 1*4-117

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 ASPHALT AND
FILL

3.5 - 9.0 GRAVELLY SILTY GM-GC Reddish yellow (7.5 to 6/6), clay is
CLAY moderately cohesive, moderately

plastic; gravel is weathered
limestone, five percent, fine- to

medium-grained; some thin, soft,
friable caliche zones; moist.

9.0 - 24.0 CLAYEY SILT ML Same as 0.5-9.0 feet but less
cohesive.

At 23.0-25.5 feet, caliche layer.

24.0 26.0 SILT ML Same as 9.0-24.0 feet, trace clay;

very damp.

26.0 - 36.0 SILTY SAND/ SM Yellowish red (5 YR 5/6), sand is
SANDY SILT fine-grained, well sorted; silt is

slightly cohesive, soft; wet.

36.0 - 39.5 GRAVELLY SAND GM Varicolored, sand is fine to very

coarse, subangular to well rounded,
poorly sorted; gravel is fine to
coarse, angular to well rounded
grains of limestone, chert, and
shell fragments, poorly sorted.

39.5 FOSSILIFEROUS --- Gray (N 5 to N 7), fossils consist
LIMESTONE of oyster shells.

TOTAL DEPTH OF BOREHOLE: 39.5 Feet

*fljfj Soil Classification System **Drilled by flight auger
ASTM D-2487

C—189 HARGIS+ASSOCIATES, INC.



1842J7

TABLE B-22

LITHOLOGIC LOG OF MONITOR VEIL II-118

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 10.0 CLAYEY SILT ML Yellowish red (5 YR 5/8), moderately
cohesive, moderately plastic, some
interbedded loose caliche; moist.

At 5.0 to 9.0 feet, noncohesive,
brittle and friable; slightly moist.

At 9.5 to 10.0 feet, limey clay,

gray (N 7), moderately cohesive,
moderately plastic.

10.0 - 13.5 SILT ML Reddish yellow (7.5 7/6), soft,
noncohesive, slightly moist.

13.5 - 14.0 CLAYEY SILT ML Reddish yellow (7.5 7/6), firm,
noncohesive; vertical seams of limey

clay; slightly moist.

14.0 - 18.0 SILT ML Same as 10.0 to feet but damp.

18.0 - 27.0 SAND SP Yellowish red (5 YR 5/8), fine-

grained, soft, clean, well sorted.

At 19 feet, saturated.

At 24.0-25.0 feet, very fine-
grained with small (O.01'-O.03) well
cemented sandstone concretions.

At 25.0-27.0 feet, fine-grained with
some larger (up to 0.15') well
sandstone concretions, and coarse-
grained subangular to subrounded
limestone gravel; trace oyster
shells.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C—190 HARGIS+ASSOCIATES, INC.



1842..) 8

TABLE B-25

LIThOLOGIC LOG OF MONITOR WELL HM-121

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 3.0 SILTY CLAY CL Dark brown (7.5 YR 4/2), moderately
cohesive, moderately plastic; some
fine-grained weathered limestone
gravel; moist.

3.0 - 11.0 SILTY CLAY! CL Reddish yellow (7/5 YR 6/8),
CLAYEY SILT slightly cohesive, nonplastic,

weathered; some white caliche zones,
loose to friable; slightly moist.

At 6.0-9.0 feet, clayey silt.

11.0 - 16.5 SILT MH Reddish yellow (7/5 YR 6/8), soft,
loose, noncohesive; slightly moist.

At 11.5-12.0 feet, some clay.

16.5 - 24.0 SAND SP Yellow (10 YR 7/6), very fine- to
fine-grained, well sorted.

At 20 feet, saturated.

At 22 feet, trace gravel, fine- to
niedi um-grained, subrounded
limestone; sand gradational to
coarser grains.

At 22.0-24.0 feet, no recovery.

24.0 - 30.0 GRAVELLY SAND SP Varicolored, sand is fine to coarse,
subrounded to rounded grains; gravel
is fine to very coarse, subangular
to subrounded; ten percent, well
sorted; trace subangular weathered
limestone cobbles.

At 20 feet, OVA reading of 250 ppm
above background.

*tjnified Soil Classification System **Drjlled by flight auger

ASTM D-2487
c-191 HARGIS+ASSOCIATES, INC.



1842)9

TABLE B-25 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-121

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

30.0 - 31.5 SANDY GRAVEL GW Varicolored, gravel is poorly
sorted, fine- to coarse-grained,
subangular to well rounded weathered
limestone, oyster shells, and chert;
sand has same characteristics; trace
subrounded limestone cobbles; wet.

At 31.5 feet, auger refusal, plug of
well cemented sand and gravel, hard,
reactive with HC1; no visible

limestone; dry.

TOTAL DEPTH OF BOREHOLE: 31.5 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C-192 HARGIS+ASSOCIATES,INC.
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TABLE B-26

LITHOLOGIC LOG OF MONITOR VEIL 114-122

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 5.0 SILTY CLAY CL Dark brown1 moderately cohesive,
moderately plastic; some loose to
friable caliche nodules; slightly
'no I St.

At 4.5-5.0 feet, silty sand, lightly
cemented, friable; dry.

5.0 - 15.0 GRAVELLY SILTY GC/GM Dark brown, slightly cohesive,
CLAY/GRAVELLY slightly plastic; gravel is
CLAYEY SILT varicolored, fine- to coarse-

grained, angular to subrounded
limestone and caliche; trace
cobbles; slightly moist.

15.0 - 20.0 GRAVELLY LIMEY GC Greenish gray, moderately cohesive;
CLAY gravel is fine- to medium-grained.

At 16.0-16.5 feet, dark brown silty

clay; no gravel.

At 18.5 feet, 2-inch light gray
limestone layer, hard.

20.0 - 24.0 SILTY CLAY CL Dark brown, moderately cohesive,
moderately plastic; some gravel,
fine- to medium-grained, angular to

subangular limestone; slightly
moist.

At 24 feet, wet.

24.0 - 28.5 LIMEY GRAVEL GC Greenish gray, fine to ??? cobble
size, angular to subrounded
weathered limestone; nonvisible
fossils; limey clay matrix,
moderately cohesive, sticky.

*Unifjed Soil Classification System **Orilled by flight auger
ASTM D-2487

C-193 HARGIS+ASSOCIATES, NC.



TABLE B-26 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-122

DEPTH INTERVAL
(feet below
land surfaee SOIL TYPE

TOTAL DEPTH OF BOREHOLE: 28.5 Feet

i84 211

*Unified Soil Classification System
ASTM D-2487

**Drilled by flight auger

C-194 HARGIS+ASSOCIATES, INC.

GROUP
cVMRn! * DESCRIPTION OF MATERIAL**

28.5 LIMESTONE --- Greenish
fossils.

gray, hard, no visible
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TABLE B-27

LITHOLOGIC LOG OF MOIIITOR WELL 114-123

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 3.5 SILTY cLAY CL Dark brown, moderately cohesive,
moderately plastic, sticky, firm;
moist.

At 2.0 feet, thin gravelly zone with
cobbles.

At 3.0 feet, thin gravelly zone with
cobbles.

3.5 - 13.5 CLAYEY SILT ML Light reddish brown, moderately
cohesive, slightly plastic; some
weathered limestone gravel, fine- to

coarse-grained, angular to
subrounded.

At 6.0 feet, thin gravelly zone,
fine- to coarse-grained weathered
limestone.

At 8.5-13.5 feet, color change to
dark brown, slightly cohesive,
slightly plastic; trace chert and

limestone gravel.

13.5 - 20.0 CLAYEY SANDY GL Tan, gravel is fine- to coarse-
GRAVEL WITH grained weathered limestone, angular
COBBLES to subrounded; sand is fine- to

coarse-grained, poorly sorted; clay
is slightly sticky; numerous cobbles
of weathered limestone; slightly
moist.

*Ijnified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C—195 HARGIS±-ASSOCIATES, iNC.



184213
TABLE B-27 (continued)
LITHOLOGIC LOG OF MONITOR WELL 114-123

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRiPTION OF MATERIAL

20.0 - 35.0 SAND Light reddish brown, very fine-
grained, soft, clean; trace silt;
slightly moist.

At 23.5-24.5 feet, silty sand,
slightly moist.

At 29.0-35.0 feet, sand is

gradational to coarse-grained,
poorly sorted; trace gravel, fine-
to medium-grained; saturated.

35.0 - 40.5 SANDY GRAVEL Varicolored, fine- to coarse-
grained, angular to well rounded
chert, limestone and fossils; some
coarse sand zones.

At 40.5, auger refusal, no returns.

TOTAL DEPTH OF BOREHOLE: 40.5 Feet

*Unjfied Soil Classification System **Drjlled by flight auger
ASTM 0-2487

G—196 HARGIS+ASSOCIATES, INC.
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TABLE B-28

LITHOLOGIC LOG OF MONITOR WELL II-124

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOI* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 7.0 SILTY CLAY CL Dark brown, moderately cohesive,
slightly plastic, firm; slightly
moi st.

7.0 - 14.0 CLAYEY SILT ML Tan, slightly cohesive, nonplastic;
some fine-grained, gravel consisting
of angular weathered limestone;
slightly moist.

14.0 - 19.0 SANDY SILTY GM Varicolored, gravel consists of
GRAVEL medium to very coarse weathered

limestone, noncohesive, loose,
lightly cemented; dry.

19.0 - 23.5 LIMEY CLAY CL Light gray, firm, blocky; slightly
11101St.

23.5 - 25.0 Limestone --- Light gray, hard, dry.

At 24.0-25.0 feet, dark gray limey
shale.

TOTAL DEPTH OF BOREHOLE: 25 Feet

*(Jnjfjed Soil Classification System **Drilled by flight auger
ASTM D-2487

C—197 HARGS±ASSOCIATES, INC.
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TABLE B-29

LIThOLOGIC LOG OF MONITOR VEIL IP-125

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0-0.5 GRASS AND
TOPSOIL

0.5-18.0 SILTY CLAY/ CL/ML Tan, moderately cohesive, moderately
CLAYEY SILT plastic; trace fine angular

limestone gravel; slightly moist.

At 2.0-3.0 feet, fine to medium
limestone gravel, 30 percent.

At 10.0-18.0 feet, interbedded light

gray limey clay.

18.0-19.0 CLAYEY SILT ML Tan to orange, slightly cohesive,

slightly plastic; trace fine-grained
sand; slightly moist.

19.0-25.0 SAND SP Tan, very fine- to fine-grained,
well sorted, soft; trace silt;
slightly moist.

At 22 feet, saturated.

25.0-27.0 GRAVELLY SAND GW Sand is tan to orange, fine- to

coarse-grained, angular, poorly
sorted; gravel is varicolored, fine-
to coarse-grained consisting of
limestone, oyster shell fossils and
chert, subangular to well rounded;
wet.

27.0-33.0 LIMEY CLAY CL Light gray, firm, blocky, highly
weathered; some orange oxidation

staining; slightly moist.

33.0 CLAYEY SHALE --- Blue gray, firm, dry.

TOTAL DEPTH OF BOREHOLE: 33.0 Feet

*Unjfjed Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-198 HARG!S+ASSOOATES,INC.
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TABLE B-30

LITHOLOGIC LOG OF MONITOR WELL I-126

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 4.5 SILTY. CLAY CL Dark brown (7.5 YR 3/2), moderately
cohesive, slightly plastic, sticky;
some medium-grained subrounded
limestone; some fine-grained friable
caliche nodule.

4.5 - 9.0 CLAYEY SILT ML Very dark brown (10 YR 3/2),
slightly cohesive, nonplastic; trace
fine-grained chert gravel; slightly
moi St.

9.0 - 17.0 CLAYEY GRAVELLY GC-GM Brownish yellow (10 YR 6/6),
SILT slightly cohesive, nonplastic;

gravel is fine- to coarse-grained
weathered limestone, angular to
subrounded, 40 to 50 percent.

At 17.0 feet, saturated.

17.0 - 32.0 SILTY SAND SM Reddish yellow (5 YR 6/6), very
fine-grained, well sorted; silt is
slightly cohesive; trace clay; wet.

32.0 - 36.0 SAND SP Reddish yellow (5 YR 6/6), very
fine-to fine-grained, well sorted;
trace silt.

At 35.5-36.0, coarser sand.

36.0 - 37.0 SANDY GRAVEL SW Varicolored, fine- to coarse-
grained, angular to subrounded
weathered limestone, oyster fossils
and chert nodules.

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487

C-199 HARGIS+ASSOCIATES, INC.



TABLE B-30 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-126

DEPTH INTERVAL

(feet below
land curfai1 S011 TYPF

GROUP
SYMROI*

TOTAL DEPTH OF BOREHOLE: 37 Feet

*Unified Soil Classification System
ASTM 0-2487

**Drjlled by flight auger

HARGIS +ASSOOATES, NC.C—200

DESCRIPTION OF MATERIAL

37.0 LIMESTONE --- Light
hard;

gray
dry.

(N 6 to N 7), weathered,



184218

TABLE B-31

LIThOLOGIC LOG OF MONITOR WELL 114-127

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND

TOPSOIL

0.5 - 2.0 CLAYEY SILT ML Reddish brown (5 YR 4/4), moderately
cohesive, slightly plastic; some
weathered fine to medium limestone

gravel; slightly moist.

2.0 - 3.0 LIMEY CLAYEY GC Silt is yellowish red (5 YR 4/6);
SILT WITH limey clay is white (5 YR 8/1), silt
GRAVEL and clay is slightly cohesive;

gravel is medium to coarse-grained,

angular to subangular weathered
limestone; slightly moist.

3.0 - 11.0 GRAVELLY CLAYEY GC Reddish yellow (7/5 YR 6/8),
SILT slightly cohesive, nonpiastic;

gravel is fine- to coarse-grained,
angular to subrounded weathered
limestone; slightly moist.

11.0 - 20.0 GRAVELLY SILT GM Pink to reddish yellow (7.5 YR 7/4
to 7.5 YR 7/4), noncohesive; gravel
is fine- to coarse-grained, angular
to subrounded weathered limestone;
trace cobbles of limestone; dry.

At 15.0-16.0 feet, same as 3.0-
11.0 feet.

20.0 - 25.0 CLAYEY SILT/ ML/CL Strong brown (7.5 YR 5/6).
SILTY CLAY

At 20.0-24.0 feet, 30 percent

recovery, noncohesive, slightly
moist.

At 24.0-25.0 feet, more clay,
slightly cohesive, firm, blocky,
slightly moist.

At 25 feet, saturated.

*Unifjed Soil Classification System **Dril.led by flight auger
ASTII 0-2487

C-201 HARGIS±ASSOCIATES, INC.—



184219

TABLE B-31 (continued)
LITHOLOGIC LOG OF P4ONITOR WELL HM-127

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

25.0 - 36.0 SAND SP Reddish yellow (7/5 YR 6/8), very
fine- to fine-grained, well sorted;
saturated.

At 29.0-34.0 feet, no recovery from
core sampler, probably sand slurry.

36.0 - 38.5 GRAVELLY SAND GM Reddish yellow (7.5 YR 6/8), sand is
fine- to coarse-grained, poorly
sorted; gravel is fine- to medium-

grained, subangular to subrounded;
trace coarse gravel consisting of
weathered limestone, chert, and

-
oyster fossils.

38.5 FOSSILIFEROUS --- Gray (N 6), hard, dense; fossils are
LIMESTONE oyster shells, few and well cemented

within limestone.

TOTAL DEPTH OF BOREHOLE: 38.5 Feet

*Unjfjed Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-202
-HARGIS±ASSOCIATES, INC.
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FIGURE c-i

184221

LITHOLOGIC LOG OF MONITOR WELL p—i (PALUXY FORMATION)

F I LL:
LIMESTONE:
(Good Land

Limes tone)

CLAY:

LIMESTONE:
CLAY:

LIMESTONE with
CLAYEY SHALE!
SHALE? CLAY:

DATE DRILLED: March 1—9, 1983

DRILLED
Southwestern Laboratories, Inc.

80PE1401..E DIAMETER: 15" to 37 feet;
9—5/8" to 79 feet; 6—1/8" to 214 feet

DESCRIPTION OF MATERIAL3

Asphalt and Subgrade.
Light greY, dense, fossiliferous (mollusks),

some thin beds of soft silt and clay, day
is noncohesive, some brown and orange zone
of oxidation, very slight odor - may be
natural.

At 5 feet: Some soft to firm beds of silt

and clay, clay is brownish yellow to grey,
very slight odor — may be natural.

Light brownish yellow with some dark brown,
soft to firm, slightly cohesive, light
grey limestone, limestone is dense and
and fossiliferous (mollusks), some brown
and orange zones of oxidation, very slight
odor — may be natural.

Same as depth interval 5 to 10.5 feet.
Same as depth interval 10.5 to 14.5 feet.

Light to dark grey, dense, fossiliferous
(mollusks) with fewer shells than upper
limestones, clay is soft to firm and co-
hesive, brown and orange zones of oxida-
tion, no odor apparent.

At 20 feet: Decreasing shell contett.
Light to medium grey dense fossilifçrous
mollusks) with tewer shells than lime-
stone above clay and shale is soft to
firm, some brown and orange zones of oxith
tion.

At 25 feet: Limestone is cleaner with fewet
clay and shale seams, fewer shells.

At 28 feet: C'ay and shale seams are more
frequent and/or thicker.

Medium to dark grey, soft to firm, slightly
cohesive clay limestone seams are dense
and slightly tossiliferous (mollusks).

At 32 feet: Al. clayey shale with thin or
infrequent liestone seams.

grey with some light grey, dense, well
cemented very foss1iJ.iferou (mollusks)
with shells up to l-t—inch diameter, firm
to very dense clay/shale matrix with some
limestone, m3trix appears moist, some py—
ritizatlon of shells.

COORDINATES:

GROUND ELEV.:

S.—14 ft.; R. 2,089 ft.
650.6

DRILLINS METHOD' Mud—Rotary

BOREHOLE DEPTH' 214 feet

CLAYEY

LIMESTONE:

CLAYEY SHALE/
SHALEY CLAY
with LIMESTONE:

tian)
SHELL

AGGLOMERATE:

SHALEY LIMESTONE: Medium to dark grey, dense fossiliferous
(Walnut Forma— mollusks), s ale is ciaç'ey and soft to

r irm.

C—204



FIGURE C-i (continued)

LITHOLOGIC LOG OF
MONITOR WELL P—i (PALUXY FORMAUON)

C— 205

184222



FIGURE C-i (contthued)
LITHOLOGIC LOG OF
MONITOR WELL P-i (PALUXY FORMATION) 184223

DEPTH

MAP COORDINATE DATE DRILLED:
GROUND ELEV.: DRILLED Br:
DRILLINS METHOD'

BOREHOLE DEPTH' BOREHOLE DIAMETER'

4PM IC
LOG DESCRIPTION O# MATERIALS

SAND:

(Paluxy
Formation)

SILTY CLAY!
SILTY SHALE:

Buff, very fine— to fine—grained quartz,
sub—rounded to well rounded, well sorted,
unconsolidated but closely packed, some
thin beds of darker buff clayey silt or

clayey sand.

Dark buff with some light brown, soft to
slightly firm, clay is slightly to mod-
erately cohesive, thin beds of silt, some
very fine sand.

At 95 feet: Brown, soft to firm.

80-"

85-

90—

95—

l00-

105—

Ho-

115 —

120—..

C—206



FIGURE c-i (COnt'nued)

LITHOLOGIC LOG OF
MONITOR WELL P—i (PALUXY FORMATION)

_.C— 207

184224

MAP COORDINATEI:

GROUND ELEV.

ORLL1N6 MEItIOD'

BORENOLE D€PTN'

DAT! DILLED'

DRILLED SI'

GRAPHIC
LOG

50R(1401.1 DIAMETER'

DESCRIPTION O MATERIALS

SAND: Buff, very fine— to fi.ne—grained quartz,
sub—rounded to well rounded, well sorted
unconsolidated but closely packed, some
thin beds of darker buff clayey silt or

clayey sand.

At 135 feet Some small zones of el1
cemented sand.



FIGURE C-i (continued)
LITHOLOGIC LOG OF
MONITOR WELL p—i (PALUXY FORMATION)

I6O1

165-

170-

175

ISO—

185

190-

195—

200

C—208

184225

MAP COORDINATES DAlE DRILLfO'

GROUND CLEV. DLLED Øyt

DRILLIN$ $ET4OD'

BOREHOLE DEPTH' BOREHOLE DlA*ETER'

DEPTH GRAP$41C ocscsersos Oc MATERIALS

At 160 feet: Some thin beds of blue—green

silty shale/silty clay, some of these
beds are bro'.m.

From 165 to 205 feet: Beds of blue—green
silty shale/silty clay are increasingly
more numerous and/or thicker.



FIGURE C-I (continued)
LITHOLOGIC LOG OF
MONITOR WELL P—i (PALUXY FORMATION)

SILTY SHALE/
SILTY CLAY:

SILTY SAND!
CLAYEY SAND:

SANDY
LIMESTONE:

(Glen Rose
Formation)

15422G

Blue—green with brown, soft to firm,

slightly to moderately cohesive, some
very fine sand.

Light grey with a blue—green hue, very fine—
grained unconsolidated quartz, closely
packed.

Light brownish grey to grey, dense, brittle,
some blue—green shaley beds, no visible
fossils.

MAP COORDINATES: DATE DAILL(D'
GROUND ELEV. DRILLED SY?

DRILLINS METHOD'
BOREHOLE DEPTH' BOREHOLE DIAMETER'

DEPTH GRAPHIC DESCRIPTION O MATERIALS

200-'

205

210

215

C—209



FIGURE C-?

LITHOLOGIC LOG OF MONITOR WELL p—2 (PALUXY FORrATIor)
184227

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:

8OREPIOLE DEPTH: 183 feet

DATE DRILLED 6—6—83 to 6—17—83

DRILLED BY Southwestern Laboratories,
133 ft. Inc.

BOREHOLE DIAMETER: 18 inches to 43.5 f

12—1/4 inches to 78 ft.; 7—7/8 inches to
13 ft.

DESCRIPTION OF MATERIALS

Silty clay, dark brown, very moist, slight-
ly firm, slightly cohesive, trace gravel,
grass roots, no odor.

At 2 feet: Dark red—brown, moist.

SILTY GRAVELLY
CLAY:

SILTY SANDY
CLAY:

CLAYEY SAND AND
GRAVEL:

Lighi brown, moist, slightly firm, slightly
cohesive, weathered limestone gravel,
trace sand, caliche in zones.

Light brown, moist, slightly soft to slight-
ly firm, slightly to moderately cohesive,
trace limestone gravel, no odor.

At 12 feet: No gravel, slight increase in
sand content.

At 16 feet: Moist to very moist, slightly
cohesive, trace limestone gravel.

At 19 feet: Some limestone gravel up to
2—inch diameter.

Light brown, moist, slightly loose, lime-
stone gravel up to 1—inch diameter, no od

Light brown to grey, moist, loose, coarse—
grained sand and gravel composed of lime-
stone and shell fragments up to 2—inch
diameter.

At 26 feet: Trace silt and clay.

Light brown to grey, moist, loose, coarse—
grained sand and gravel composed of lime-
stone and shell fragments up to 3—inch
diameter.

Greenish—buff with brown—orange in zones,
slightly moist to moist, firm to slight-

ly stiff, slightly cohesive, calcareous,
no odor.

At 34 feet: Moist.
At 37 feet: Fissile in zones, iron concre—
dons, dendritic manganese oxide stains.

At 38 feet: Medium grey along bedding plan
fissile.

S. 710 ft; R. 2,816 ft.
665.8 feet msl

Auger to 43.5 ft., rotary to

FILL:

CLAYEY GRAVELLY
SAND:

SAND ANT) GRAVEL:

r.

S'I1ALEY CLAY:
(Goodland Lime-

stone)

C—210
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FIGURE C—2 (continued)
LITHOLOGIC LOG OF
MO4ITOR WELL P—2 (PALUXY FORMATION) 18229

MAP COORDINATES

GROUND ELEV:
DRILLING METHOD

BOREHOLE DEPTPi

DATE DRILLED
DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION O MATERIALS

Medium grey, slightly soft, cohesive, some
pyrite nodules.

Buff to light grey, loose, very fine— to
fine—grained quartz, well sorted, rounded,
hard zones of pyrite nodules, some grey

clay.

At 100 feet: Light buff, slightly loose to
loose, fine— to medium—grained quartz,
clean, well packed.

From 105 to 110 feet:

grained.

C—2 12

Predominantly medium

CLAY:

SAND:



FIGURE C-2 (continued)

LITHOLOc-IC LOG OF
MOUITOR WELL P-2 (PALUXY FORIIATIOn)

184230

MAP COORDINATES

GROUND ELEV. -

DRILLING METHOD

BORElOLE DEPTH

CLAY:

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

From 131 to 131.5 feet: Lignite, black, lo
grade, appears to be carbonized wood.

Blue—green, slightly soft, cohesive, stratifec

SAND/CLAY: lnterbedded sand is buff to light grey,
slightly loose fine— to redium—grained
quartz, well sórte, rouneo, well packed;
clay occurs in thin beds and is blue—gree:
slightly soft, cohesive.

At 136.5 feet: Sand is very fine— to fine—
grained, with zones of moderately cemencec
medium—grained sand, calcareous cement.

At 140 feet: Sand is light buff, clay is
medium grey.

At 150 feet: Sand is fine— to medium—grain d.

At 155 feet: Clay layers are medium to dar
grey and less numerous.

C—213



FIGURE C-2 (contnued)

LITF-IOLOGLC LOG OF
MONITOR WELL P—2 (PALUXY FORMATION) 184231

MAP COORDINATES

GROUND ELEV.:

DRILLING (THOD
BOREHOLE DEPTh

DATE DRILLED'

DRILLED BY

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

At 160 feet: Very few thin clay layers.

CLAY:

SANDY LIMESTONE:

SANDY CLAY/SHALE!
LIMESTONE:

C—214

Blue—greens slightly soft, slightly cohesiv
silt and sand in zones, no odor.

Light buff, dense, massive, no visible
fossils, chert.

At 178 feet: Very dense, slightly fossil-
iferous.

Interbedded; clay and shale are blue—green,
slightly soft to firm, non—cohesive to
slightly cohesive; limestone is light,
buff, dense, slightly fossiliferous, con
tains chert.

GRAPHIC
LOG



FIGURE C-3

LITHOLOGIC LOG OF MOI4ITOR WELL P3 (PALUXY FORMATION)

DESCRIPTION OF MATERIALS

184232

ttspriai aria suograae.
At 2 feet: Silty clay and shaley clay: silij

clay is dark reddish brown moist slihtJ
tirin, slightly cohesive; sialey clay is
reworked Goodland Limestone greenish buff
to,blue—green, slightly stiU, cohesive,
moist, caliche residue; slight asphalt od r.

At 6 feet: Sandy gravelly clay, dark reddi ;h
brown, moist, slightly tirm, slightly co-
hesive, sand aod gravel composed of shell
and limestone tragrnents, no odor.

At 8 feet: Some limestone gravel up to 2—mi
diameter.

At 10 feet: Silty sandy clay, dark brown,
mçist slightly soft non—cobesive gran-
ular icri some rounaèd graver, plai'it
parts, shells, organic odor.

At 1? feet: Light grey, slightly firm
s'ightly cohesive to cohesive, more than
30% silt, roots, ashy appearance, no odor

Light buff to grey, dense, weathered very
tossiljferous (oysters), matrix ani inter
beds ot calcareous shale and clay weathe
layers ot shale and clay are sligtly moi

At 18 feet: Medium to dark grey, unweather
shale and clay is slightly firm to dense.

At 30 feet: Shale and clay beds are more
numerous.

Ar 36 feet: Some zones of loosely cementei
shells, trace of pyrite nodules.

C—215

DEPTH GRAPHIC

MAP COORDINATES S. 6,750 ft.; R. 2,193 ft. DATE DRILLED 6—6—83 to 6—18—83
GROUND ELEv. 644.5 ft. msl DRILLED BY Southwestern Laboratories,
DRILLING METHOD Auger to 18 ft.. rotary to 221 ft. Inc.
BOREHOLE DEPTH 221 ft. 8OREHOLE DIAMETER'S inches to 18 ft.

________ ________ 12—1/4 inches to 46 ft.; 7—718 inches!1i r

0-

D

5

10

tLLL:

SHELL AGGLOMER-
ATE:

(Walnut Fornaton)5

h

20

ed.
t.

d,

25

30

35



FIGURE C-3 (continued)
LITHOLO-IC LOG OF
MOlUTOR NELL P—3 (PALUXY FORMATION)

C— 216

184233

MAP COORDINATES

GROUND EL.EV.:

DRILLING METHOD:
BOREHOLE DEPTH:

GRARMIC

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER:

SANDSTONE:
(Palzxy Foxtion)
SAND:

White to light buff slightly loose toiv dense quartz anci sihtiv cementca1careotis cement, crôss—beue1, weli
Light buff, loose to slightly loose, very

fine— to fine—grained quartz, well sorted,
rounded, small zones of moderately cementl
sand with calcareous cement, losing drilL
water into formation.

At 48 feet; Fine— to mediurn-grained.

Lg

At 67 feet: Some thin beds of clay.

CLAY: Blue—green, slightly soft, cohesive.

At 77 feet: Some thin beds of sand and

sandy clay.



FIGURE C-3 (continued) 184234
LITHOLOGIC LOG OF
MONITOR WELL P—3 (PALUXY FORr1ATIOII)

MAP COORDINATES DATE DRILLED

GROUND ELEV. DRILLED BY

DRILLING METHOD

BOREHOLE DEPTH BOREHOLE DIAMETER

DEPTH- DESCRIPTION OF MATERIALS

80-"

'48 -... SAND: Light grey to light buff, loose, fine— to
medium—grained quartz, well sorted, round
small zones of moderately cemented sand w
calcareous cement, some thin beds of blue

green clay.

90 — At 90 feet: Very few clay beds.

95
At 97 feet: No clay.

100 —

105 -

110

115

I20 ____

C—2 17



FIGURE C-3 (continued)

LITHOLOGIC LOG OF
MONITOR WELL P-3 (PALIJXY FORr1ATION)

184235

AP COORDINATES

GROUND ELEV.

DRILLING (THOD:

DATE DRILLED

DRILLED BY

BORENOLE D(PTH BOREHOLE DIA(TER

3ANDSTONE/SHAL
CLAY:

.nterbedded; sandstone is buff to blue-greet

slightly dense, very fine'- to fine-graine

C—2 18

GRAPPflC
LOG 0SCRIPTION OF MATERIALS

From 130 to 135 feet: Slightly finer
grained.

At 142 feet: Some thin beds of clay.

At 150 feet: Clay beds are more numerous.

Interbedded; clay is blue—green; thin zone
of low—grade black lignite.

CLAY/SAND:



FIGURE C-3 (continued)

LITHOLOGIC LOG OF
MONITOR WELL P-3 (PALUXY FORMATION)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED

DRILLED BY

BOREHOLE DIAWETER:

184236

DESCRIPTION OF MATERIALS

quartz, moderately cemented with calcareous

cement; some pyrite nodules; shale and clay
beds are thin, blue—green to buff, slightly
soft to slightly stiff, slightly cohesive,
fissile, sandy in zones, some dark grey cla

At 175 feet:

At 180 feet:
dominant.

C—219

Some loose sand.

Shale and clay beds are pre—

GRAPH IC



FIGURE C-3 (continued)
18423'?LITHOLOGIC LOG OF

MONITOR WELL P-3 (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED

GROUND ELEV.: DRILLED BY:

DRILLING METHOD:

BOREHOLE DEPTh BOREHOLE DIAMETER

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

200 ::::

205 — _______

210 — ______

215 ': At 2S feet: Some dark green shale.

SHALE: Dark green to dark grey, stiff, fissile.

220 — ________ LIMESTONE: White to light buff, dense, fossiliferous.

________ Wien Rose For-
mat ion)

225 —

C—220



FIGURE C-4

LITHOLOGIC LOG OF MONITOR WELL P-4 (PALUXY FORMATION)
1S4238

MAP COORDINATES S. 2,806 ft.; P. 2,713 ft. DATE DRILLED' 6783 to 6—15—83
GROUND ELEV.' 648.3 ft msl DRILLED By:

DRILLING METHOD: Auger to 28 ft. to Southwestern Laboratories, Inc.
18 inches to 28 ft.BOREHOLE DEPTH 228 feet BOREHOLE DIAMETER:

12 inches to 57 ft.; 7—7/8 inches to
DEPTH GRAPHIC

LOG
228 ft.

DESCRIPTION OF MATERIALS

O— FILL: Asphalt and subgrade.

FILL: Sandy clay, reddish brown, moist, slightly
firm, slightly cohesive, trace gravel, no
odor.

At 4 feet: Silty clayey sand, light red—
5 dish brown, slightly moist, slightly loos

very fine— to fi.ne—grained quartz sand,
no odor.

At 6 feet: Decreasing clay content.

At 8 feet: Silty sand light reddish tan,
slightly moist, sligtly loose, fine— to
medium—grained quartz.

10 At 10 feet: Sand, tan, slightly moist, loo e,
well sorted, fine— to medium—grainedquar z,
trace silt and clay.

At 12 feet: Light tan, dry to slightly moi t.

At 14 feet: Slightly moist.

At 15.5 feet: Tan, moist, some cream color d
clay which is soft and slightly cohesive.

At 16.5 feet: Some silt, moist to very
moist.

At 20 feet: Wet
At 22 feet: Gravelly clayey sand, light20 — tan to light brown, wet, slightly loose,

sand is fine— to medium—grained quartz,
gravel contains subangular to subrounded
ragments of limestone, shells and chert.

At 24 feet: Clay, sand, and gravel; light
to medium brown and grey, wet loose,
greenish—buff clay ot the Gooâlan Lime-
stone occurs in zones but is not .n place

25 — iii SRELL AGGLOMER— Medium to dark grey, dry to slightly moist,
- I L— ] ATE: dense, brittle, very fossiliferous (oys—

(Walnut Formation) ters), m.atrix and interbeds of calcareous
I-T—i shale and clay.

At 28 feet: Very dense.

30 — _____
I -'-1 - I

-

'I--I - -
—1— —
1—1 —
-1

35 ____
- T

IJ—
At 38 to 44 feet: Increasing shell content

.7- i. -1 -
—____-

____ - -—

C—221



FIGURE C-4 (continued)

LITHOLOGIC LOG OF MONITOR
WELL P-4 (PALUXY FORMATION)

184239

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH

DATE DRLLED
DRILLED y:

BOREHOLE DIAMfIEP'

DESCRIPTION OF MATERIALS

SILTY SHALE:

SANDSTONE:

(Paluxy Formation)

CLAY:

Medium to dark grey, slightly firm, very
slightly cohesive, calcareous.

From 55 to 57 feet: Increasing content of
very ine— to fine—grained quartz sand
witn eepeb.

Meoium greyish—buff, slightly loose, well
sorted subrounded, very fine— to fine—
graine� quartz, partially cemented with
calcareous cement, trace silt and clay.

At 61 feet: Some loose sand; some thin
beds of medium grey to buff clay, slight-

ly soft, slightly cohesive.

Medium grey to buff, slightly soft, slight-
ly cohesive, some thin beds of sand, no
odor.

At 65 feet: Some thin beds of shale, med-
ium rev with brown along bedding plane
siignciy tirm, sL.ghciy conesive, risslif

Greyish buff, loose, very fine— to fine—
grained quartz well sorted, subrounded
to rounded, weLl packed, some moderately
to well cemented zones, some thin beds of
greyish buft to dark brown sott c].ay and
slightly stift to stitt brown sandy sh'1e
losing drilling water to the formation.

AC 70 feet: No clay or shale.
From 7O.5 to 71.5 feet: Lignite, lowgrade
dense, appears to be carbonized wood,
turned drilling water black temporarily.

C—2 22

SAND:



FIGURE C- (continued
LITHOLOGIC LOG OF
WELL P—4 (PALUXY

MONITOR
FORMATION)

184240

Light blue—green, slightly soft, cohesive,
shaley in zones, some thin beds of dark
brown clay.

At 90 feet: Some thin beds of cemented
sandstone and shale, pyrite nodules.

CLAY/SANDSTONE: Interbedded; clay is light blue—green,
slightly soft to slightly firm cohesive,
shaley in zones; sandstone is light buff,
slightly dense well sorted, very fine—
to fine—graifle quartz, moderately ce—
-mented, crossbedded, some pyrite nodules.

At 100 feet: Predominantly clay.

At 105 feet: Grading sandier.

Medium grey to light buff, loose to slightl
dense, fine— to medium—grained quartz,
well sorted, rounded, uncemented to par—
tialley cemented with calcareous cement,
few thin beds of blue—green clay.

At 110 feet: Sand is predominantly loose
and well packed, no clay

DEPTH

MAP COORDINATES DATE DRILLED
GROUND ELEV. DRILLED BY
DRILLING METHOD

BOREHOLE DEPTH BOREHOLE DIAMETER

80—'

85 —

GRAPHIC
LOG DESCRIPTION OF MATERIALS

At 80 feet: Some thin beds of clay and
shale.

CLAY:

SAND:

C— 223



FIGURE C-4 (continued)

LITHOLOGIC LOG OF MONITOR 184241
WELL P-4 (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED
GROUND ELEV. DRILLED BY
DRILLING M(THOD
BOREHOLE DEPTH. BOREMOLE DtA(TER

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

120—' ::.•

125 —

130 -

135 —

140 —

145 From 145 to 155 feet: 5% coarse to very
coarse quartz sand, thin zones of Ce-
mented sand, trace of pink sand

150—

l60[
.

C—224



FIGURE C—4 (continued)

LITHOLOGIC LOG OF MONITOR
WELL P—4 (PALUXY FORMATION) 184242

MP COORDINATES

GROUND ELEV.

DRILLING METHOD'

BOREHOLE DEPTH:

SAND:

DATE DRILLED:

DRILLED By:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Blue—green, slightly soft, cohesive, some
shaley zones, some thin beds of sand.

Medium grey to light buff, loose, very fineS
to fine—grained quartz, moderately ce-
mented in zones, well sorted, few thin
beds of blue—green clay.

At 175 feet: Fewer beds of clay.

At 180 feet: Fine— to medium—grained quartz.

At 190 feet:

C—225

No clay.

CLAY:



FIGURE C—4 (continued)
LITHOLOGIC LOG OF MONITOR 184243
WELL P—4 (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED BY:

DRILLING ETHOO:
BOREHOLE DCPTpl BOREHOLE DIAMETER:

DEPTH GRAPP4IC DESCRIPTION OF MATERIALS

200-' From 202 to 202.5 feet: Lignite, low
grade, appears to be carbonized wood.

205 — At 205 feet: Some thin beds of blue—green
clay.

210—

215 —
. At 215 feet: More beds of blue—green clay.

220 —

SHALE/CLAY: Interbedded; blue—green, firm, cohesive, no

odor.

———

________ LIMESTONE: Buff to white, slightly dense.
(G7enrose For'ma-

tion)
230 —

C—226



Hr,TJRE c-c 184244
LITIIOLOCIC LOG OF MONITOR WELL P—5 UPPER (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED 5—1—84tO 6—3—86

GROUND ELEV.: DRILLED BY Southuestern Laboratories,tnc.

DRILLING METHOD: Auger to 61.5 ft., Mud ro— BOREHOLE DIAMETER: 28" to 36 ft.; 18" to

BOREHOLE DEPTH: 101 ft. tary to 101 ft. 61.5 ft.; 12 3/4" tO 101 ft.

GRAPH ICDEPTM LOG DESCRIPTION OF MATERIALS

FILL: Sandy clay, dark red to brown, moist, fine—to medium—

grained, slightly cohesive.

5—

SILTY SAND: Light orange, brown, moist, very fine—to fine—grained,
,.y.2, .'' loose.

,,.10 —

.A y..('.-, /./_1_.
SANDY CLAYEY Light tan, moist, fine—to medium—grained sand.

- SILT:
/ CLAYEY SILT: Light can, moist, some very fine sand, dense.

15

..e SILTY SAND: Light tan, moist, very fine—to fine—grained, loose,
•_' ?-'/ concai.ns some light grey clay.

,, SILTY CLAY: Light tan, moist, trace sand, slightly cohesive, very
firm.

20—

"•' SILTY SAND: Light brown, verymoist to wet, very fine—to fine—'
grained, trace of clay, loose.:' ,r/ i,-25 — '.'('-". At 25—57 feet: Medium to coarse grained./9.,.,.

, '.4" y_..

(•'f/.(-h" -
30 — ,., ,,1.,.,.

SILTY CLAY: Light tan, wet, trace of fine—co coarse—grained sand," (Walnut For— firm./' ,."V4 mation)
— SHELL AGGLOM— Medium to dark grey,.. slightly dense to dense fossili—

-! —1 — ER.ATE: ferous (oysters) matrix and interbeds of
I —T —1— - i —i - calcareous shale and clay.

I-I--I
-T-
1- 1-1______ - 1- I - ___________________________

RE HA P S

C— 227



FIGURE C-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-S UPPER
(PALUXY FORMATION) 184245

MAP COORDINATES:

GROUND ELEV;

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY

BOREPIOLE DIAMETER:

DESCRIPTION OF MATERIALS

At 46 feet: Very slightly sandy.

At 49.5 feet: Medium to dark grey, shaley, more clay.

At 52.5 feet: Less shaley, hard, more fossiliferous.

At 57 feet: Very slightly sandy.

At 61.5 feet: Medium to light grey, very hard, sandy.

Interbedded: grey to light grey sand is very fine— to
fine, loose to poorly cemented, carbonaceous in
places. Civ is moderately firm, moderately
cohesive.

Predominately sand.
Predominately clay.
Sand poorly to well cemented.

SAND!
SANDSTONE:

Buff to grey, very fine—to fine grained, loose to very
veil cemented (predominately hard, veil cemented to
;ery jell cemented).

At 79 feet: Trace pyrice, lignite.

C— 228

lAY:
aluxy Formation)
Y/CLAY:

Dark grey, carbonaceous, soft, poorly cohesive.

67—69 feet:
69—7! feet:
71—73 feet:



IGUlE C-S (continued)

LITHOLOGIC LOG OF MONITOR WELL P-5 UPPER

(PALUXY FORMATION)

MAP coORDINATES

GROUND ELEV.'

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED'

DRILLED BY

BOREHOLE DIAMETER

184246

Crey, very fine—to fine—grained, loose to poorly
cemented, carbonaceous, trace pyrite, some thin clay
interbeds.

85—89 feet:
89—93 feet:

clay iricerbeds.

Blue—grey, carbonaceous, poorly cohesive, soft.
95—99 feet: Sandy.

DESCRIPTION OF MATERIALS

No clay interbeds.
Some dark grey to brorn carbonaceous

DEPTH 101 feet.

— C—229



184247
TABLE E-1

LITHOLOGIC LOG OF MONITOR WELL P-5UN

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMSOL* DESCRIPTION OF MATERIAL*

0.0 - 6.0 SILTY SAND - SM Reddish brown (10 R 5/4), sand is
SANDY SILT fine- to very coarse-grained, sub-

angular, silt is non-cohesive, non-

plastic.

6.0 - 24.0 SAND SILT SM Grayish orange (10 YR 7/4),
interbedded with pale orange (10 YR
8/2), silt is slightly cohesive,
non-plastic, sand is approximately
30 percent, fine- to very fine-
grained, well rounded.

24.0 - 32.0 SILTY GRAVELLY SP Varicolored, fine- to medium-
SAND grained, slightly cohesive.

32.0 - 60.5 FOSSILIFEROUS -- Gray (N 4 to N 7), fossils, consist
LIMESTONE of oyster shell shards.

60.5 - 66.0 CLAY WITH -- Limestone is same as above, clay is
LIMESTONE sandy, approximately 10 percent,
INTERBEDS fine- to medium-grained, subrounded,

greenish gray (5 GY 4/1), slightly
cohesive, slightly plastic.

66.0 - 68.0 SANDY CLAY - CL Gray (N 3), very fine-grained, loose
CLAYEY SAND interbeds of sandy clay and clay,

clay is gray (N 4), slightly
cohesive, moderately plastic.

68.0 - 74.0 SANDY CLAY SC Gray (N 8), moderately cohesive,
moderately plastic, sand decreases
with depth.

74.0 - 76.5 SANDSTONE -- Light gray, very well cemented,
medium- to fine-grained, well
rounded.

76.5 - 81.0 SANDY CLAY SC Gray (N 8), moderately cohesive,
moderately plastic, some pyrite and
lignite.

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 — HARGIS+ASSOCIATESJNC.
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TABLE E-l (continued)
LITHOLOGIC LOG OF MONITOR WELL P-5UN

DEPTH INTERVAL
(FEET BELOW
lAND SURFArFI

184248

TOTAL DEPTH OF BOREHOLE: 98 Feet

*Unified Soil Classification System
ASTM D-2487

**Drjlled by mud rotary
HARGIS + ASSOCIATES, INC.

C—231

GROUP
VMDflI *.. DESCRIPTION OF MATERIAL

81.0 - 96.0 SAND SP Gray (N 7), fine- to medium-grained,
subrounded, moderately cemented.

At 81.0 to 84.0 feet, abundant

pyrite and lignite.

96.0 - 98.0 SILTY CLAY CL Blue gray (5 B 7/1), slightly
cohesive, slightly plastic.



FIGURE C-6 184249
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE (PALUXY FORMATION)

MaP COORDINATES S. 3,016

GROUND ELEV. 653.4 ft.

DRILLING METH0O:Auger to

BOREHOLE DEPTH: 162 ft.

ft.;
msl

61.5

R.

ft.;

2,302 ft. DATE DRILLED: 5—1—84 to 6—5—84

ORILLED BY Southwestern Laboratories,Inc

Mud rotary8OREHOLE DIAMETER: 36" to 35 ft.; 28" to
to 162 ft. 46 ft.; 26" to 61.5 ft.; 18 3/4" to

107.5 ft.; 12 3/4" to 162 ft.

DEPTH GRA
L

PHIC
00 DESCRIPTION OF MATERIALS

O 1 ?ILL: Silty sandy clay, dark red to brown, moist, fine—to
medium—grained sand, slightly cohesive, slightly
firm, trace limestone gravel.

..LL. clayey sand, dark red to brown, moist, fine—to medium—
grained, moderately loose, some silt, no gravel.

ILTY SAND: Light brown, moist, very fine to fine grained, trace— clay, loose, some cemented standstone blebs.
.'.e
'./. /;
',c'•,/;;'.

AND: Light tan, moist, very fine—to fine—grained, loose,

•ILT
trace silt.

10 — —_—_—_—- Light tan, moist, some very fine—to fine—grained sand,
trace clay.

SILT! Light tan to light brown, moist, very fine—grained.
SILTY SAND:

•Th:.:.: SAND: Light brown, moist to very moist, very fine— to fine—
grained, slightly cemented in zones

LAYEY SILT: Light tan, moist, some very fine—grained sand, firm.

20 — SANDY CLAYEY Light tan, moist to very moist, very fine—grained sand
SILT: firm.

25 — At 25 feet: Very moist to wet.

;ILTY SAND Light brown, wet, medium—to coarse—grained sand, some
AND GRAVEL: fine limestone and chert gravel (subangular to sub—

30 — rounded), loose.

!
—i — . SHELLAGGLOM— Weathered, light brorn to grey, dense, fossiliferous
i—I -i ERATE: (oysters), matrix and interbeds of calcareous shale— [7 (Walnut Forma—

and chiy.I — I tion)
I — I At 33 feet: Fresh, medium to dark grey, very dense.

I — I —I
—I —E —
1- 1 -J

—1—
1-I-I
—1 — I —

40 i—_i-i
T' —I _____________
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FICIURE CE (cortirwed)
LITHOLOG(C LOG OF MONITOR WELL P-S MIDDLE
(PALUXY FORMATION) 184230

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

D4TE DRILLED

DRILLED BY
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

At 55.5 feet: Oysters and pectins.

57.5—62 feet: Very slightly sandy to sandy, less
fossiliferous.

Incerbedded; grey; sand fine—to medium—grained, poorly
cemented, w/some lignite and pyrite. Clay dark grey
to grey, slightly sandy to sandy, slightly cohesive,
w/some lignite and pyrite.

75—77 feet: very fine—to medium—grained, soft to hard,
poorly cemented to well, cemented, carbonaceous, some
lignite,SOme pyrite.

Inrerbedded; sand very line—to medfum—grained, .ose C
poorly cemented, carbonaceous, v/some lignite and
pyrite. Clay sandy, carbonaceous, v/some lignite an
pvrite. -

43—46 feet: Very slightly sandy, less fossiliferous.

SAND/CLAY:
(Paluxy Form-
ation)

SANDSTONE: Light grey to white, very fine to fine grained, hard
to very hard, well cemented, some pyrite in zones.

SAND/CLAY

C—233



FI'URE C-6 (contnued)
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE
(PALUXY FORMATION)

DATE DRILLED:
DRILLED BY

BOREhOLE DIAMETER:

18A21

DESCRIPTION OF MATERIALS

Medium grey to brown, very sandy w/very fine—to fine—
grained sand, carbonaceous w/some lignite, trace
pyrite. Some thin sand interbeds.

Medium grey, very fine—to fine—grained, loose to poor-
ly cemented, carbonaceous, some lignite, some
pyrite. Some thin clay interbeds.

Medium grey, fine—to rnedium—grained, poorly to well
cemented, soft to hard. Some clay interbeds; medium
grey to light blue, firm, slightly cohesive.

Grey, slightly sandy, carbonaceous, slightly cohesive,
firm.

Below 99 feet: Light blue, firm, cohesive, no sand.

Blue, grey to brown, firm, cohesive, carbonaceous in
zones, some clayey sand interbeds.

ySND• Interbedded (predominately sandy clay); clay grey,
firm, slightly cohesive, carbonaceous. Sand grey,
silty, very fine—to fine—grained.

Crey, very fine to fine grained, loose to poorly
cemented, some thin sandy carbonaceous clay inter—
beds.

Below 119 feet: Loose, very little clay.
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MAP COORDIPATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

SANDSTONE:

CLAY:



FIGURE C-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-S MIDDLE
(PALUXY FORMATION)

184252

MAP COORDIdATES:

GROUND ELEV.:

DRILLING METHOD:

8OREHOLE DEPTH

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

SANDY CLAY:

SANDSTONE:

Grey, sandy, firm, slightly cohesive.

Buff to grey, very fine—to medium—grained, loose to
moderately cemented, soft to'moderately hard, some
thin clay interbeds (white to grey clay, sandy, soft
poorly cohesive).

Interbedded: standstone very fine—to medium—grained,
loose to moderately cemented, sct tc moderately
hard. Clay grey, loose, soft, slightly sandy.

Buff to grey, very fine to medium grained, very loose,
trace of lignite in places.

Interbedded: sand buff to grey1 very fine—to medium—
grained very loose trace lignite, trace pyrite.
Clay buff to grey, loose, soft, no sand.

Grey, loose, soft, slightly cohesive, carbonaceous.
Some sand interbeds.

Grey, very fine—to fine—grained, loose to moderately
cemented, some sandy clay interbeds.

Buff to grey, very fine—to fine—rained, loose to well
cemented.

Grey, fine—to medium—grained, loose soft, trace of

lignite.
At 155 feet: Thin hard sandstone.

blue—green, firm, cohesive, not sandy.
162 feet.
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Below 123 feet: Fine— to medium—grained.

CLAY:

SAND /SAND-
STONE:

'ONE!

SAND/CLAY:

SAND:

I I.

SAND:

SAND/SANDY
CLAY:

CLAY:



FIGURE C-7

LITHOLOGIC LOG OF MONITOR WELL P-6 UPPER (PALUXY FORMATION) 1842SZ3

MAP COORDINATES: S. 2,417 ft.; R. 2,274 ft.
GROUND ELEV.: 654.8 ft. ms
DRILLING METHoD: Auger to 61 ft.; Mud rotary

BOREHOLE DEPTH: 100 ft. to 100 ft.

DATE DRILLED 5-1—84 to 5—20—86

DRILLED By Southwestern Laboratoriesinc,

BOREIIOLE DIAMETER: 28" to 36 ft.; 18" to
61 ft.; 12 3/4" to 100 ft.

DESCRIPTION OF MATERIALS

FILL: 0—1 feet:
1—4 feet:

slightly

Asphalt, concrete and sub—grade.
Sandy clay, light brown, moist,
cohesive, trace of gravel.

SILTY CLAY:

SILTY SAND:

SANDY GRAVEL:

CLAY:

(Goodland
Limestone)

SHALEY CLAY:

(Walnut For-

mation)

SHELL AGGLO-
MERATE:

Medium brown, moist, fine—grained, some silt, loose,
some light grey clay blebs.

Light brown to grey, moist, loose, predominately
limestone.

Medium brown, moist, very fine—grained, trace of fine

gravel.

Light brown, moist, some fine sand and fine gravel,
firm.

Light brown to grey, moist, some very fine sand, some

fine gravel, firm, slightly cohesive.

Light brown, wet, very fine—to medium—grained, trace
of clay, some fine gravel. Fuel odor.

Buff to grey, fine to medium gravel, some coarse
sand, no clay or silt. Strong fuel odor, oily sheen

Green—brown to orange, moist, slightly cohesive, very
stiff. Weathered, with prominent limonice stains.

Blue—grey to dark grey, stiff, cohesive, with some
lirnonite stains.

Medium to dark grey, dense, fossiliferous (oysters),
matrix of limestone, calcareous shale, and clay.

At 38.5 feet: very fosi1iferous.

C— 236

SAND:

SILTY SANDY
GRAVEL:

SILTY CLAYEY
SAND:

CLAYEY SILT:



FIGURE C-7 (continued)
LITHOLOGJC LOG OF MONITOR WELL P-6 UPPER

(PALUXY FORMATION)

kIAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY

9OREHOLE DIAMETER:

184254

DESCRIPTION OF MATERIALS

46—55 feet: Slightly sandy, less fossiliferous.

REhARgS

SHALEY
LIMESTONE:

SANDSTONE:
(aluy Forina—
SHALEY CLAY/

SANDSTONE:

Light grey, dense, slightly sandy, crystalline, hard,
tight, no clay.

Dark grey, moderately dense, fossiliferous, some
sandy interbeds.

Nedium grey, very fine—to fine—grained, poorly to
moderately cemented.

Interbedded; clay medium to dark grey, moderately
cohesive. Sandstone buff, very fine—to fine—

grained, poorly to moderately cemented.

Below 71 feet: Some loose sand.

At 78.5 feet: Very hard, pyrite cement.
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FIGURE C-i (contInued) 184255LITHOLOGIC LU OF MONITOR WELL P-f, UPPER
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:

GROUND ELEV. DRILLED BY

DRILLING METHOD BOREHOLE DIAMETER

BOREHOLE DEPTH

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

80_i
SAND: Buff to brown, very fine— to fine—grained, loose to

poorly cemented some shaley clay interbeds some
pyrite.

83—91 feet Fewer shaley clay 3.nterbeds
85 —

90—

95 — — SHALE? CLAY! Interbedded, clay dark grey moderately cohesive
_______ SANDSTONE: trace pyrite. Sandstone grey, very fine— to fine—

grained, moderately to yell cemented.

SHALEY CLAY: Dark grey, fissile, soft to very firm, cohesive,

trace pyrite, lignite, some blue—green clay.

TOTAL DEPTH 100 feet.
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_EJ.GURE C-B

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE (PALUXY FORMATION)

184256

U4P COORDINATES: S. 2,348 ft.; R. 2,274 ft. DATE DRILLED: 5—2—84 to 5—22—84

GROUND ELEV.: 654.4 ft. mci DRILLED BY. Southwestern Laboratories,tnc.
DRILLING METHOOAuger to 60.5 ft., Mud rotary BOREHOLE DIAMETER.36" to 33.5 ft.; 24"

BOREHOLE DEPTH: 169 . to ,g • to 60.5 ft.; IS 3/4" to 110 ft.;
12 3/4" to 169 Ft.

DESCRIPTION OF MATERIALS

Sandy clay, orange—brown, moist, fine—to coarse—graine
sand, slightly cohesive, slightly firm.

ILTY SAND
AND GRAVEL:

ANDY CLAY:

:LAYEY SAND
VEL:
SILT!

SILTY SAND:

LAYEY GRAVEL:

SANDY CLAY:

;HALEY CLAY:
(Good land
Limestone)

YEY SHALE:
!lflUt For—
nation)

;HELL AGGLO-
1ERATE:

Medium brown, moist, fine—grained, loose, trace
weathered limestone gravel.

Medium brown, moist, fine—to coarse—grained, loose,
with fine limestone gravel.

Medium brown, moist, very fine—to fine—grained, loose,
no clay.

Medium brown, moist to very moist, medium— to coarse—
grained sand, fine limestone gravel, loose.

Yellow brown, moist, fine—to coarse—grained quartz and
lipiesome sand, some fine limestone gravel, slightly
conesive, firm.

Medium brown, moist, coarse sand and fine gravel,
quartz and limestone.

Medium brown, moist, very fine—to fine—grained, some
clay, fuel odor.

Medium brown, very moist, silty, cohesive clay matrix,
fine to medium limestone gravel, strong fuel odor.

Grey to medium brown, wet, fine to coarse sand, slight•
ly cohesive, moderately firm, strong fuel odor.

Greenish—orange, wet, cohesive, stiff, weathered, very
strong fuel odor.

Dark grey, dense, fissile, calcareous.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix of limestone and calcareous shale.

At 35.5 'fect: grey to black.
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LAYEY SILTY
SAND:

;RAVELLY SAND:

ILTY SAND:



FIGURE C-8 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-.6 MIDDLE
(PALUXY FORMATION) 18425'?

MAP COORDINATES:

GROUND ELEV.

DRILLING METriOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPflON OF MATERIALS

Light grey to grey, slightly sandy to sandy, less
fossiliferous than above, hard, shaley to
crystalline.

SILTY CLAYEY
SHALE:

Citri CLAIEY
SHALE /SAND-
STONE:

(Paluxy Forma-
tion)

CLAYEY SILT/
SANDSTONE:

SILTY CLAY:

Medium grey, slightly sandy, fissile, slightly
cohesive.

Interbedded: shale medium grey, slightly sandy, fis—
sue, slightly cohesive. Sandstone buff, very fine—
to fine—grained, soft, poorly cemented.

Incerbedded; light grey, slightly sandy, slightly
cohesive, firm. Sandstone buff, very fine—to fine—
grained, soft pobrly cemented.

Light grey, slightly cohesive, less firm than above,
some hard sandy pyrite.

At 75 feet: Hard sandy pyrice.

Light grey, very fine—grained, poorly cemented, some
thin clay interbeds, some pyrite.

Below 79 feet: Fine— to meditim—grined, e11—
— cement€d, h.ird.
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40.5—42 feet: Very slightly sandy.

LIMESTONE:

SAN DSTOE:



FIGURE C-B (contrnued)

LITROLOGIC LOG OF MONITOR WELL P-6 MIDDLE
(PALUXY FORMATION)

184258

MAP COORDINATES

GROUND ELEv.:

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Interbedded; sandstone buff to white, fine—to medium—
grained, well cemented, hard. Clay grey, carbona-
ceous, sligbtly sandy some pyrite, some lignite.

Blue—green, tim, slightly cohesive, trace pyrite,
trace lignite.

103—105 feet: Slightly silty.

SILTY CLAY!
CLAYEY SILT:

SANDSTONE/
CLAY:

Blue—green, moderately firm, not cohesive, contains
some brown carbonaceous clay.

Interbedded; sandstone buff, fine—to medium—grained,
some silt poor.y to moderately cemented. Clay blue
green to tirm, cohesive, trace pyrice.

SAND: Buff to light grey, very fine to fine, loose to
poorly cemented, trace of lignite.

At 115 feet:

C—241

Some brown carbonaceous clay.

SHALEY CLAY/
SANDSTONE:

ANDST0NEI
CLAY:

:LAY:

Interbedded; sandstone buff to white.

grained, well cemented, hard. Clay
fissile, much pyrite. some lignite.

fine—to medium—

grey to green,

Below 97 feet:
Below 99 feet:

No lignite.
No pyrite.



FIGURE C-8 (continued)

LIT}4OLOGIC LOG OF MONITOR WELL P-6 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY'

BOREHOLE DIAMETER

184259

DESCRIPTION OF MATERIALS

At 123.5 feet: very well cemented, hard.

Ac 125 feet: thin clay interbeds.

Below 145 feet: increased lignite content,
increased thin clay interbeds.
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FIGURE C-8 (contrnued)
LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE

(PALUXY FORMATION)

184260

Inrerbedded; sand buff to light rey, very fine—co
fine—grained, loose, some lignite. Clay light
grey to blue green, firu, cohesive.

Blue—green, sandy, brittle, stiff, soft.

MAP COORDINATES DATE DRILLED:
GROUND ELEV.: DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH: -

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

1 6fLi

165—

170—

1•I•

SAND/CLAY:

CLAYEY SHALE:

TOTAL DEPTH 169 feet.
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FIGURE C-9 184261
LITI-OLOIC LOG OF MONITOR WELL P-7 UPPER (PALUXY FORMATION)

MAP COORDINATES S. 2.328 ft.: R. 2.P67 ft. DATE DRILLED 5-2-84 to 1-6-85
GROUND ELEV.: 656.? ft. 1161 DRILLED BY Southstern Labortnries. Inc.

DRILLING METHOD P&iger to 58.5 ft.; Nid Rotary to BOREHOLE DIAMETER 28" to 36.5 ft.: 18" to
BOREHOLE DEPTH: 111 ft. 111 ft. 58.5 ft.; 12-3/4" to 111 ft.

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

O FILL: 0-1 feet: Asphalt and sw-grade.
1-5 feet: Sandy gravefly clay, rTediull to dark brcn, very

rroist, rrediui' to coarse sand and fine gravel, firm,
slightly cc*iesive, sulfuris odor.

SANDY CLAY: Red-brii, rroist, fine-grained sand, trace fine 1irrestc*ie

gravel, very firm, slightly cc*Iesive.

SANDY SILTY Red-orange, ist, fine-grained s, trace fine listone
_______ CLAY: qravel, firm to very finii slightly cohesive.

lC — SILTY CLAYEY Red-orange, rTvist, very fine to fine-grained, trace line-
r'-"'t' SAND: stone gravel.

SILTY SAND: Tan to orage, rTolst, very fine-to fine-grained, saTe clay
________ loose.

. CLAYEY SAND: Brci to orange, rroist, fine-to rrediul-grained, sare silt,

sai fine lirrestone gravel, loose.
SILTY SAND: Tan to brcwi, myist, fine-to rrediui-grained, trace clay,15 — trace fine lirrestcwie gravel.

SAND Light broi, ntlist, very fine-to fine-grained sore silt

-
trace clay, loose

3-2 SANDY SILTY: Buff to grey, rToist, very fire to fine sand, sate clay,
firm not cohesive.

SILTY CLAYEY Light tan, very rToist to bet, very fire-to fire-grained,
25 — SAND: sate 4iite clay bls, volatile organic odor.

/ / ,, , /.ç

SILTY SAND: . Yellc-tan, very fine-to fine-grained, soi clay,
loose.-Ayyp

Y,(f d3f) — 'v."??)
SANDY CLAY: Yellcxq to 'Aiite t, ediui to coarse sand, sare fine

lirtestone gravel.

_____ ion) Dark grey, stiff, cohesive calcareous.

35 — —7 ..' SHELL AGGLOMERATE: rdiun to dark grey, dense, fossilifercx,s (oysters)
________ matrix lirrestcxIe, calcareous shale and clay.

REMARKS:
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FIGURE C-9 (contiruied) —
LITHOLOGIC LOG OF MONITOR WELL P-7 UPPER

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED

DRILLED BY:

BOREHOLE DIAMETER:

184262

Below 40.5 feet:

clay

Below 47.5 feet:

At 53 feet:

less fossiliferous, less

increased clay content.

very fossiliferous.

REMARKS:

(Paluxy Formation)

Below 57 feet: slightly sandy, some hard

tight crystalline limstone.

Light grey, very fine-grained to fine-
grained; some clyc some lignite, poorly
cemented.
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FILL:

FIGURE C-in

R. 2.O9 ft. DATE DRILLED 1-7-85 to 2-13-85
DRILLED BY Southstern Laboratories, Inc.

BOREHOLE DIAMETER: 36" to 39 ft.: 24" to

57 ft.; 18.3/4" tO 111 ft.: 12-3/4' to 165 ft.

DESCRIPTION OF MATERIALS

Asphalt and sub-grade.

Brown to red-brown, some sand, some caliche
in nodules and stringers.

SANDY CLAY:

CLAYEY SAND

SHALEY CLAY:

(Walnut Formation)

SHELL AGGLOMERATE:

Light brown, moist, very fine grained.

Brown, moist, very fine grained, some silt.
some weathered sandstone pebbles.

Dark grey, stiff, calcareous, fossiliferous

(oysters).

Grey. dense, fossiliferous (oysters). with
interlayers or calcereous shale and Cl?;

— C-247

LITHOLOGIC LOG OF M0iITOR WELL P.7 MIDDLE (PALUXY FORMATION)

MAP COORDINATES S. 2.368 ft•
GROUND ELEV. 655.3 ft. rnsl

DRILLING METHOD: Auger to 57 ft.; Mid Rotary to
BOREHOLE DEPTH 165 ft. 165 ft.

SILTY CLAY:

REMARKS
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MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY'
DRILLING METHOD BOREHOLE DIAMETER'

BOREHOLE DEPTH'

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

FIGURE C-lu (continued)
LITHOLOGIC LOG OF MONITOR WELL P-7 MIDDLE 184268(PALIJXY FORMATION)

U,_-

CLAYSTONE/ Blue-green, firm, some sandstone interbeds.
SHALEY CLAY:

TOTAL DEPTH 165 FEET

160 —

165 —

—\

REMARKS:
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FIGURE C-li

C—252

184269

LITHOLOGIC LOG OF MONITOR WELL P-B UPPER (PALUXY FORMATION)

MAP COORDiNATES: S. 1,150 ft.; R. 597 ft.
GROUND ELEV.: 644.5 ft. TT,I

DRILLING METHOD:kir to 58 ft.; £lid Rotary to

BOREHOLE DEPTH: 92 ft. 92 ft.

DATE DRILLED: 1-8-85 to 1-19-85

DRILLED BY: Southstern Laboratories, Inc.
BOREHOLE DIAMETER: 24" to 38 ft.; 18" to

58 ft,; 12-3/4" to 92 ft.

CLAY:

DESCRIPTION OF MATERIALS

Red-brown to
dry, some cal as nodules and stringers.

At 10 feet: Some gravel.

SAND: Tan, slightly moist to dry, fossiliferous
(contains nautiloids and gastropods re-worded
from Goodland Formation).



FIGURE C-il (cont.nued)
LITHOLOGIC LOG OF MONITOR WELL P-S UPPER
(PALUXY FORMATION)

184270

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED:

DRILLED BY:

BOREHOLE DIA.METER:

DESCRIPTION OF MATERIALS

P E MA P cS

CLAYSTONE/
CLAYEY SHALE:

TOTAL DEPTH 92 FEET.

Blue-grey, firm, sandy.
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184271

TABLE E-2

LITHOLOCIC LOG OF MONITOR WELL P-BUN

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATER1AL

0 - 27.0 SILTY CLAY CL Grayish orange (10 YR 8/6), slightly
plastic, slightly cohesive, firm,
dry.

27.0 - 30.0 SANDY GRAVEL GD Varicolored, saturated, loose,
medium- to very coarse-grained, well
rounded.

30.0 - 58.5 FOSSILIFEROUS -- Gray (N 4 to N 8), dry, hard,
LIMESTONE abundant fossils, shale interbeds,

Walnut Formation.

58.5 - 61.0 CLAYEY SP Gray (N 4), wet, moderately
SANDSTONE cemented, sand is very fine-grained,

well rounded.

61.0 - 73.0 SILTY CLAYSTONE CL Gray (N 5), wet, firm, slightly
plastic non-cohesive.

73.0 - 84.0 SANDSTONE SP Whitish, moderately cemented, well
sorted, very fine- to fine-grained,
well rounded.

84.0 - 94.0 SILTY CL Gray (N 4 to N 6), wet, firm,
CLAY/SHALE moderately plastic, moderately

cohesive.

TOTAL DEPTH OF BOREHOLE: 94.0 Feet

*Unified Soil Classification System • **Drilled by flight auger
ASTM D-2487

HARGIS +ASSOCIATES. NC.
C—254



DATE DRILLED: 1-8-85 to 1-29-85

DRILLED BY Southstern Laboratories, Inc.

BOREHOLE OItMETER: 36" to 39 ft,; 24 to 58 ft
18-3/4 to 109 ft.; 12-3/4 to 169 ft.

DESCRIPTION OF MATERIALS

own, some sand,
nodules and •stri

REMARs(S:

LAYEY SAND
AND GRAVEL:

SHELL AGGLOMERATE:

LIMESONt:

Light brown, moist, very fossilferous (contains
nautiloids and gastropods reworked from Good-
land Formation).

Dry at 25 ft.

Grey, dry, clayey in places. Fossiliferous
(oysters). Matrix of limestone and calcarous
shale

Light grey to grey, slightly sandy to sandy,
fossiliferous, shaley to crystalline.

C— 255

FIGURE C-i?

L!THOLOGIC LOG OF MONITOR WELL P-S MIDDLE (PALUXY FORMATION)

MAP COORDINATES: S. 1,096 it.; R. C197 ft.

GROUND ELEV.: 644.5 ft. msl

DRILLING METHOD kiger to 58 ft., tl.jd Rotary to

BOREHOLE DEPTH: 169 ft. 169 ft.

18422



FIGURE C-12 (Continued)

LITWLOGIC LOG OF MONITOR WELL P-S MLOOLE
(PALUXY FORMATION)

1842?3

MAP COORDINATES

GROUND ELEV.'

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

REMARXS

SANDSTONE:

(Paluxy Formation)
Grey, fine-grained, soft, friable.
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FIGURE C-12 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-8 MDULE
(PALUXY FORMATION)

184274

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

REMARKS:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:
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C—258

l842Y3FIGURL C-12 (contInued)
LITHOLOGIC LOG OF MONITOR WELL P-B MIDDLE
(PALUXY FORMATION)

M4P COORDINATES:

GROUND ELEV.

DRILLING METHOD:

8OREMOLE DEPTI.1:

DATE DRILLED

DRILLED ev

SOREhOLE DIAMETER'

DESCRIPTION OF MATERIALS

At 135 feet: Some lignite

146 - 156 feet: Fine to rnedium-grained white
sand. Losing circulation.

REMARKS

Below 156 feet: Very fine to fine grained.



FIGURE C-12 (coritmued)
LITHOLOGIC LOG OF MONITOR WELL P-8 MIDDLE 1842?G
(PALUXY FORMATION)

MAP COORDINATES DATE DRILLED

GROUND ELEV.: DRILLED BY

DRILLING METHOD BOREI-IOLE DIAMETER:
BOREHOLE DEPTH

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

160 — ::.:::::

165 —

CIAYSTONE/ Blue-green, brittle, stiff, soft to hard.
CLAYEY SHALE

TOTAL DEPTH
170 169 FEET

REMARKS:

C—259



MAP COORDINATES S. 1,J9 ft.; R. 1,510 ft.

GROUND ELEV.: 654.6 ft. n61

DRILLING METHOD:Auger to 63
BOREHOLE DEPTH 1 l

REMARKS:

FILL:

SILTY CLAY:

SILTY SANDY CLAY:

CLAYEY SHALE:

SHALEY LIMESTONE

DESCRIPTION OF MATERIALS

Clay, red-brown, moist, cohesive, with some
cal iche.

Brown to red-brown, slightly moist to moist,
brittle.

Orange brown, slightly moist, brittle, some

limonite stains, contains some fine gravel

Grey-brown, dry, brittle, some linunite stains,
fissi le.

Goodland Formation dry throughout.

Grey to black, dry, fissile, fossiliferous

(oysters).

C—260

FIGURE C-13

LITHOLOGIC LOG OF MONITOR WELL P-9 UPPER (PALUXY FORMATION'

184277

ft.; Mud Rotary
to 118 ft.

DATE 0RILLED 1-15-85

DRILLED BY:SouthweStern Laboratories, Inc

BOREHOLE DIAMETER 24" to 395 ft. ; 18"
to 63 ft.; 12-3/4" to ll8ft



1GURE C-1 (continued)
LITROLOGIC LOG OF MONITOR WELL P-9 UPPER
(PALUXY FORMATION

MAP COORDINArES

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED

DRILLED B'

BOREHOLE DIAMETER:

1842'8

DESCRIPTION OF MATERIALS

Below 54 feet:
with depth.

and calcarous

REMARKS

SANDSTONE:

(Paluxy Formation)
Grey, fine-grained, poorly to moderately
cemented, some lignite arid pyrite.

70 - 72 feet: Well cemented.

C—261

(oysters),
shale.

x

Becomes more sandy and harder
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184280

TABLE E-3

LITHOLOGIC LOG OF MONITOR WELL P-9UN

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL*

0.0 - 0.5 ASPHALT AND
SIJBGRADE

0.5 - 2.0 SILTY CLAY CL Brown (5 YR 3/4), moderately
cohesive, slightly plastic.

2.0 - 7.0 SANDY SILT SM Grayish orange (10 YR 7/4),
noncohesive nonpiastic, sand is
approixmately 30 percent, fine- to

very coarse-grained, subangular to
subrounded.

7.0 - 27.0 CLAYEY SILT ML - CL Yellowish orange (10 YR 8/6),
SILTY CLAY slightly cohesive, nonpiastic, trace

medium- to fine-grained sand.

27.0 - 36.0 SILTY SAND GP Varicolored, gravel is fine- to
GRAVEL coarse-grained, subangular to

rounded, sand is very fine- to

coarse-grained, subangular to
rounded.

-

36.0 - 63.0 FOSSILIFEROUS -- Gray (N 7), hard, brittle, shell
LIMESTONE WITH fragments are oyster shells, clay is
CLAY interbedded, gray (N 2 to N 8),

slightly cohesive, moderately
plastic.

63.0 - 82.0 INTERBEDDED SC Gray (N 6 to N 8), sand is very

SILT, SAND, AND fine-grained, clay is slightly
CLAY cohesive.

At 76.0 - 82.0 feet, drill cuttings
indicate pyrite seams.

82.0 - 109 SANDSTONE -- White to very light gray (N 8 to N
9), very fine- to medium-grained,
well rounded, interbedded, loosely
cemented to well cemented sandstone,
trace silty sand.

*Unified Soil Classification System **Drilled by mud rotary
ASTM 0-2487 C—263 HARGIS±ASSOCIATES, INC.



TABLE E-3 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9UN

DEPTH INTERVAL
(FEET BELOW
LAND SLJRFACfl

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 112 Feet

184281

*Unified Soil Classification System
ASTM 0-2487

**Drj lied by mud rotary

C—264
HARGIS + ASSOCIATES, INC.

- DESCRIPTION OF MATERIAL

109.0 - SANDY CLAY SC Medium gray (N 5), cohesive,
112.0 slightly plastic, sand is very

grained, some pyrite.
fine-



FIGURE C-14

LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE (PALUXY FORMATION)

GRAPHIC
LOG-

1S42s2

MAP COORDINTES S. 1,975 ft.; P. 1,S1O ft. DATE DRILLED 1-14-85 to 2-12-85

GROUND ELEV.: 654.6 ft. 1Tl DRILLED BY. Southvestern Laboratories. Inc.
DRILLING METI.IODklger to 62.5
BOREHOLE DEPTH 158 ft.

ft.: ftid Rotary to
158 ft.

BOREHOLE DIAMETER 36" to
62.5 ft.; 18-3/4 to 128 ft.;

39.5 ft.:

12-3/4 to

24"

168

to
ft.

DE PT H

0
0

r,.P1
.,,A?w (.'y'd/./°/.
r,-'2,'"—'.,./ :r(')IJ (-
, ' 2 r•., ,, I.' .,-, .,'I•'./

ny.f
4,)•' y,''—.7 //A/

'.'.-' ,.--.,.
'•/ ;-/_A—/')
X

•7 r.,.7.,,.,

•
'_.41,

-
I -, .1

-L Thi-I
— I—I

-L T9

DESCRIPTION OF MATERIALS

0—i

5—

10

15 —

20 —

25 —

JO —

35 —

40

FILL:

SILTY CLAY:

CLAYEY SANDY GRAVEL:

SHELL AGGLOMERATE:

(Walnut Formation)

Clay, red-brown, moist, cohesive, with lime-
stone or caliche pebbles.

Light brown, moist, cohesive, with some caliche
nodules.

Orange-brown, moist, cohesive, fossilferous
(contains nautiloids and gastropods re-worked
from Goodland Formation).
At 16 feet: some quartz pebbles.

Below 26 feet: wet, slight fuel oder.

Medium grey, dense, fossilferous (oysters),
matrix and interbeds o candy limestone, cal-
careous shale, and c',.

R EMARIKS

C— 265
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18421FIGURE C-14 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE
(PALIJXY FORMATION)

MAP COORDINATES:

GROUND ELEV:

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

At 84 feet: very hard, well cemented, some
pyrite cement.

At 110 feet: some grey clay.

LIGNITE:

REMRK5

Black, soft, woody, sandy, clayey.



FIGURE c-ia (continued)

LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE
(PALUXY FORMATION)

I 8 4)£LI

l MAP COORDINATES: DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH

130 —

135 —

140 —

145 —

150 —

155 —

SANDSTONE: Grey, fine-grained, loose to moderately
cemented, some thin lignite seams.

Below 150 feet: Clean sand, little silt or
clay. Well sorted. Some lost circulation

during drilling.

120 —/

125

GRAPHIC
LOG DESCRIPTION OF MATERIALS

CLAYEY SAND!
SANDY CLAY:

Grey, silty, very fine-to-fine-grained sand,
some lignite

160

REMARKS:

C— 268



HGURE C-14 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE
(PALUXY FORMATION)

1842S6

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED:

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

RE MAR KS

CLAY STONE!
CLAYEY SHALE:

TOTAL DEPTH 168

Green, brittle, stiff, hard.

C— 269



FIGURE C-iS

LITHOLOGIC LOG OF MONITOR WELL P-1O UPPER (PALLIXY FORMATION)

1842S7

MAP COORDINATES: S. 3.626 ft.; R.
GROUNDELEV.: 628.9 ft. mci

3,286 ft. DATE DRILLED: 1-22-85
DRILLED BY' Southstern

to 1-23-85
Laboratories, Inc.

DRILLING METHOD: P&ir to 28 ft.; t4jd Rotary to BOREHOLE DIAMETER: 18" to 28 ft.; 12-3/4" to

BOREHOLE DEPTH 58 ft. 58 ft. 58 ft.

I 'J
I.—'

1+1

—. -I —-T -i

-4 7Y
— I — I —
1— I —T
—

1— I—I
F —I —

I— I —-
I— I — I
— 1—1 —

F— 1—1

— I
r— i—

I —
I

—

F — I-
—

—

/Y //I)

I'll/I
I., :.j5/1/I/I

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

NOY CLAY:

SHELL AGGLOMERATE:

(Walnut Formation)

SILTY CLAYEY/
SANDSTONE

(Paluxy Formation)

o—J

5—

10 —

15 —

20 —

25 —

30

35

40

Brown, moist, some silt, trace gravel.

Light brown to grey, dense, fossiliferous
(oysters). Contains interbeds of sandy clay-
stone.

Dark grey to brown, poorly cemented, some
lignite and pyrite. Very fine grained.

At 39 fee:: ii rd, well cemented.

REMARKS:

C—270



1/11/
f/j//i
// / f?!

f/f//ff/ft/f
/'// i'/1/

If/I/I
1111/

REMARKS C—271

HCU1E CL- 15 (corltlnued)
LITfIOLOGIC LflG o MONITOR WELL P-1O UPPER

(PALUXY FORMATION)

ISI 23S

MAP COORDINATES DATE DRILLED

GROUND ELEV,: DRILLED BY'

DRILLING METHOD BOREHOLE DIAMETER

BOREHOLE DEPTH

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

40J

45 —

50 —

55 —

60 —

Below 40 feet: less silt.

Below 50 feet: some green claystone interbeds.

B1Ue-oreen, firm, contains some sandstone
interbeds.

CLAYSTONE/
CLAYEY SHALE

TOTAL DEPTH 58 FEET.



FIGURE C-16

LITHOLOGIC LOG OF MONITOR WELL P-b MIDDLE (PALUXY FORMATION)

1842S3

MAP COORDINATES S. 3,654 ft.; R. 3.286 ft. DATE DRILLED 1-22-85 to 2-10-85
GROUND ELEV. 628.5 ft. rnsl DRILLED BY South.stern Laboratories, Inc.
DRILLING METHOD Auger to 32 ft; Ntjd Rotary to BOREHOLE DIAMETER: 24 to 32 ft.; 18-3/4" to

BOREHOLE DEPTH 134 ft. 134 ft. 63 ft.; 12-3/4 to 134 ft.

DESCRIPTION OF MATERIALS

Becomes hard crystalline limestone near base
of Formation.

Dark grey, poorly to moderately cemented,
some lignite and pyrite.

DEPTH GRAPHIC
LOG

-1--I--
1— I —

1

1- I -

F— I —-•1-1-
I-— I—
—-I —.1—

E:1-- -
1.—I —
— I I—

— I—
L— I —
— I — I —

I —
I — I—1--I-

77'

•'•:
•'

SANDY CLAY: Brown, moist, some silt, trace gravel.

SHELL AGGLOMERATE: Light brown to grey, dense, fossiliferous
(Walnut Formation) (oysters). Contains interbeds of sandy

clays tone

SILTY CLAYEY
SANDSTONE
(Paluxy Formation)

5—

10 —

15 —

20 —

25 —

30 —

35

40

REMARKS'

C—272



I-
..)

 

o 
c—

. 

C
 

C
.)

 

0 
- 

'1
 -

. 

0 
(t

 
ci

 
—

I 0 0 x 

D
 

1 C
" 



C
 

F
- 

C
) 

—
 C

 
-4

 
F

- C
O

 
>

<
 

F
- 
, 

-<
 C

 
C

) 
—

 

3 
F

--
 

' 0 —
I 
C

 0
 

—
 00

 r'
 

'1
 -

. 

O
 (D

 

-1
 0 F

- 0 0 



IGURE C-16 (contrnuecl)

184292LITHOLOGIC LOG OF MONITOR WELL P-1O MIDDLE
(PALUXY FORMATION)

MAP COORDINATES DATE DRILLED:
GROUND ELEV.: DRILLED BY

DRILLING METHOD BOREI-IOLE DIAMETER:

BOREHOLE DEPTH

DEPTH GRC DESCRIPTION OF MATERIALS

CLAYSTONE! Blue-green, firm.
CLAYEY SHALE:

TOTAL DEPTH 134 FEET.

120

125 —

130 —

135 —

Th

A EMARKS:

C—275



SKAL — weathered to a
high plastic ansI very
stiff clay conaiatory,
good bloc$ structure
present, moist, yellow
brown and light gray,
& few scattered it,. con—
centrations and shall
fragments - posibly a
r.worked shale.

12.3 to 31.0

AR.LAE0LE LI1T0NE ansi
SHALE tnt.rb.ddsd —

Walnut Pm. —
w.ather stains noted un-
til 19', then mo appe.ree
v.ath.rtng, white L.3.
and yellow brown shale
which grad to gray by
19', the beds are gsnsrs
1... than 1' thick, very
soft(rock clasatficatici
shal. to herd L.S.

31.0 t. .53.5
LDT0 - whit., aodszate
lv iu.i to .rd(rr e1a.a.

RIC.OVERV O5 05110

CO( *OXØD CCNADCS 1
SECOV. %ANP%.C (D..g . . .ssawY ISO. 1a .LI l.ISISd

Notes Hole supervised
by Robert !Vey from
0,0 to 61.7' and then
by James Christie from
61.7 to 93.0' — which
a.l.o tncls4ed install-
at ion of pip. and pump

!2..t' The lithe logy
and their contacts
were irily din-
cerned fron gam arid
electric logs and
supported by drill.
cutting..

Drilling

0 to 9' - 5" auger,
0 to 12.5' — 14" auger,
auger refusal at 12.5',
12.5 to 61.7 - jZê" rock
bit.
Hole bailed to 59.2'

immediately after 10"
metal casing welded ansi
set is ho].. to 62'.
Csng is grout.d from
bottom of hole(62') up
to surface.

61.? to 92,98' — 9 7/8"
rockbit.

0•*
Var check on 1 AU€

1985 read at 61.7' with
csng in hole.
2 Aug 85 — t.r at 58.:
no ter movement.

After I'D attained the
ter check on
12 Aug 85 read at
83.2',

28 Aug 85 reads at

Jars

A. 0.3 to 2.4
B. 2.4 to 6.5C. 6. to 8.3
D. 8.3 to 12.3

Vial samrles of fluid
arid cuttings taken at
9:3'.

H..$s. P—1.t(u)
1VeODmLLRa LO

rnITM.LATSOSS
Ft Worth ov 2 s,,cqu

..psOL(c•T
.F. Plant #4 (GD), luxy Aquifer

. sizesso yypqrU,, •
ii. DATSU, EI.ZVAT1UU siWDN (TU —

LOCAT (" —

Fatling 1500a bsSi.s
LSCE ia 1o?a mo-or owes. rT'5° I•'o" '•" 4 0L ,. mo. (A.— *. 115.1

P—Il (u)
I. 5*55 OP DU%LL
Brewer -

Is. YO?AL. MUDe COSt 5055* 0
is. t *7105 050u50 5*755 5*•

184293

1N,cwiitu 0 oveessISeEs

VDe7IC*9_ Uts. P505 5*T.

- DSPtM 5usI.L 5510 a0 84.7

l' ANY 50
Ss.DA1cwOlc

CO•15tYt0
13 Aug 85

ec504.E

. IIOISATUSI OP SNIP TOS JLI
S

CI.*LPSCATION Or NA?iAIJ

d

0.0 to 0.3 — Asphalt.

0.3 to 2,4
CIA! — high plasticity.
medium stiff, slightly
moist, dark brown, chea—
ical odor.

2.4 to 6.5

GRAVEL — coarse to fine,
angular, medium dens.,
slightly moist, brown,
very sandy arid clayey,
cilcareoua.

6. to 8.3

8.3 to 12.3

CIA! - high plasticity,
stiff, slightly moist,
red, sandy use.

ly

1836 pvous t'iswAS 75
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1S424
F—1I(u)

DLLIG i.oc
UI,,.me ..sT..a.An

Pt worth ..2
o.. 2

I- ameCc
LT. Plant 1(D), P&1y Aquifer

IL 1455 10 TY 0.
II. L1.5VO I7W

aL *NeaCvum5m1 D1ONA?IO 0. lIa.
'L CAT*S ( — — a
I. Dasi.. aoSNC

IS- ?0?AL 00. Dl 0V50.
11100 ttS Taa.N •••• .10141W....

.1104.5 110. 4 —— —
—tt(u)

1. Nt 00 111114.1.111 '4. V*4. 1111111 COOS Seat,
II. t4.CVaS1011 uSOlINO sayco

I. S045CT OP 004.5

00UW.a4. DS.14.11. so. r .r. Bran.. CO—..tWSOIL 0075

I. C4.CVAYIOO 705 00 004.50.
..... 0. 701*1. COOt OSOwS., 00. S004fl

707*4. SeOWIl 00 I 93•
UI. 11011*YUOCOP IW$PW10U

I_.,__J— ,v)c
14.5*?IOO Demos. 4.5•5 C4.*04W1C*TS0U 00 11*71111*4.1 'C° SOB 00•5C0 5*1104.5 40.0100 . — —.. soa.4

I ..__L_. 4
5117 ISO. - —. a. ..,.--.— . a B

31 to 53.3(conttnusd)

L1PTOI€ — dense oyster
shell beds scattered.
occasior*i very hard(rx
class) sme, shale seame
scattered throu!hout.
Walnut Pa.

53.5 cc 54.0 SHALE
54.0 to 59.8 SANDSTONE

59.8 to 63.8
- uns'eathexed dark

grey, soft(rx class),
thin lims stringers
throuçhout, silty, sandy
with numerous sand seame.
P.a1xy. Fs,.

6;8'to 7c.;:
SHALE and SAND tnterbedd.d
antic is as acove shale
and sa if fine grimed.
silty, grey, non cemented
1uxy Fa. Trane it ion soni

70.1 to °3.0

SAND ISANDSTONE - fine, ver
silty, numerous SLit aea&
eiay.y with scattered
clay/shale seame which
generally occur in 0.'
thick or less sesme, gray
and brown, very soft to
.odettely hard(roek clam
ifteatian). friable,
mostly non cemented, but
cement noted foa drill
action.

Instrumentation

For further tnfort ton
me. diagram.

After completion of
d.rillingt
Set i" pvc from TD to

surface and added gravel
.ck up to 39.
Location of joints of
the 4 pi from the
bottom measuring up;
,3'(bottos blank and

plug). 19.P2'(screen),
9.79. 5.79', 5.79'.
9.79, 9.79' • 5.79' • &
9.79 totals 93. p1;
with C.8 stick up.

Set aubmersible pump
at total depth of 91.92'
with intake screen at
89.22'.

Joints on pump riser
listed from bottom of
pump and up to surfaces
pump length z
then 21.1', 21.09',
21.121, 21.12'. 4,Q'
totals • 92.92' withI' stick up.
t.L 1EPTI-U R
6au1O £UaAcii

Note: Litlnilngy hnwn
between depths 53.5
and 59.B feet cac.
based on reinte:pre-
Cation of geophvs1ca
log.

ENG PO 1! 3 •mtv4I 5041100 *115 0LE1't.0*11 SI
Vy0AR1tDO11 C—277
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TABLE E-4

LITHOLOGIC LOG OF MONITOR WELL P-1IUS

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0-I ASPHALT AND Yellowish Brown (10 YR 5/4), with
SUBGRADE dark brown mottle, 50% clay, 50%

silt, soft, plastic.
1-10 SILTY CLAY CL White to tan (2.5 Y 7/4), clay, very

hard, dense, weathered, indurated
reaction with HC1 vigorous.

10-17 SHALE/LIMESTONE -- Tan (2.5 V 7/4), shale with black
inclusions, reaction with HC1
vigorous. Interbedded with tan
limestone, soft to hard with depth.

17-54 SHALE/LIMESTONE -- Gray (5 Y 6/1), shale, soft to hard,
red staining. Interbedded with gray
limestone, very hard brittle, more
massive with depth. Lenses of white
limestone with shell fragments with

depth.

54-55 SILTY CLAY CL Gray (2.5 Y 6/1), 60 percent clay,
40 percent silt, plastic, soft to
firm.

55-60 SAND WITH SILT ML Gray (2.5 Y 5/1), 90 percent sand,
10 percent silt, sand is very fine
to fine, trace mica (biotite).

60-62 SILT/SAND ML-CL Dark grayish brown (2.5 Y 4/2), to

SILT/CLAYEY gray (5 V 5/1), silt, dry, hard,
SILT graying to gray, 80 percent silt, 20

percent sand, sand is very fine, dry
to slightly moist, slightly plastic,
hard. At 62 feet, gray, 80 percent
silt, 20 percent clay, plastic,
hard.

TOTAL DEPTH OF BOREHOLE: 62 Feet

*Unified Soil Classification System **Drjlled by mud rotary
ASTM 0-2487 C—278

HARGS±ASSOC!ATES, INC.
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H.&.$.. P-t1(m

DLL* LOG
0'Vt$•*

SUD
Im.IttSITLA1a0N rt Wørth 2

. QJtci
A.F. Plant ie(GD), luxy Aquifer N1ZIO?V*t00•'Y •

H. PAT ELiV*TI (T — —
I. I.OCAT1ON r ——•

IS. NANUfACTbMIWI OMATI0N Of Of ILL
ailing 150oI. DNN5 *eENCV

IS. TOTAL NO. Of 0'EN.
UNOSII IALCI TAkEN *4

!
IA. TOTAL N4e CoNE NOSES 0

I. IIOt NO. ( __ P1(e)
I. kANE Of De,LI.
Brewer II ILEYAflON NNOUND NATEN -

I. OSNECTION Of MOLE

VERTICAl. QMOCLN.C. — NOR. PR V*RT. ATE MOLE 13 Aug 85 :26 Aug• 85
.,. ELEVATIoN 700 Of ISOLS . 947.0
IS. TOTAl. CONE RECOVERY PON NONIISS aI 58.4 IL 5SeN*?UN( OF IMIFECTOR— j2rL&JL ,4Iia_.

4

V CORE SOS OR REMARkS /NECOV. SAi.E (5,EW4 IAl* NOERY NO. j , U SS
V S

CI.*oNPIC*noN OF MATERIALS

0.0 to 0.3 - Asy&it.

0.3 to £e.8

- high plasticity,
m.dius stiff, slightly
moist, dark brown, chemi-
cal odor at top of unit.

i.8 to 7.0
GRAVEL — coarse to fine,
angular • medium dense,
slightly moist, brown,
very sandy aid clayey.

7.0 to 12.7

12.7 to 4.0

- vsathersd to a
plastic and very stiff
clay consistency, slightl
moist, yellow brown eat
grey, slightl.y lisey, few
scattered shell frag.snta
Walnut Fi.

2!' 1.thoJ.og1c uni.t5
and their contacts were
t.rily intereted.
from aid electric
loge.

Drilling

0 to 12.5' - 14" auger,
12.5 to 106' — 14" rock—
bit, set 106' of 10"
metal csng aid esng then
grouted free bottom of
hole to surface.
106 to 161,0' - 9 7/8"

rockb it — the actual
botto. of hole seasur—
ad to be 165.4' —

driller claImed wash
out of boa, said.

*0
• Vial sample, of fluid

aid cuttings together
at 60', 70, 80', 90',
100', aid 105,5'.

A s.psrate vial for
fluid aid cuttings taken
at 165'.

400
Water check first

thing on morning of
20 Aug 85 with T of
hole at 105.5' 82'.
Hole bailed to 95' on
22 Aug 85 with 10" ceng
in hole.
Witer recovered to 82'
within hour.

Note: Lithology shown
between depths 54.0
an4 61.5 feet changed
based on reinterpre-
tation of geophysical
log.

a)

LI?TONE - weather stains
but mostly white, moder-
ately herd to haxd(rock
classification) • moderate
ly to well cemented, dens
oyster shell comes throug
out, numerous soft(rx cia
shale ssa scattered
within — they are general
less than 1' thick, but
some do thicken up to
2.4', 1. especially from
24.0 to 31.0', unit is
very shaley with sand
froa 54 to 61.5'.
Walnut Fm.

54.0 to 54.8 SHALE
54.8 to 61.5 SAZ'(DSTONE
61.5 to 71.0

SHAL - mo apperent weath—
ering, saftrx class),
grey to blue—grey, said
see throughout, silty.

•1

ENG OtM 1*3
NAN 71 P*EVIiS ETIOMS ARE OSSOL(TE.

(T*ARW.VCW1 C-279

40.1 NO.



18429?

71.0 to 153.3

2/ANT0NE - no appere
weathsring, friable, weak
ly to non ce.snted, soft
to od.rit.ly hazd(rock
cla..sificatien), fins
gratned, very silty, grey
a few thin 1in stringers
scattered, clay/shale sea
throughout and usually
are less than 1' thick,
pyrite concretions scat—
tered, lignite noted aft.:
82',
harder zones noted at
123.5 to 124.7', ant
128.3 to 129.0',
thicker shale/clay seams
vet7'.$halSy zones note
at

77.3 to 79.5',
83.8 to 86.1,.5 to 94',
96.0 to 99',

104 to 109.8', 127,2 to
129' • 132.8 to 135' • 140.0 t
142.2', 1L4,) to 145', Palux

153.3 to 165.4

SAKD and SHALE interbedded
sand is friable, ar
silty, the shale i clark
grey, both are soft(rx
class).

Set 4 pvc pipe to TD
and gravel pecked up to
83',
The 4" pvc joints were
recorded from the bottom
up a. follows,

plug and blank at
bottos(165.4) with
joints at .65', 4.75',
the screens top joint

at then blank
joints at 9.78', 9.73',
9.78', 9.79', 9.75',

• 9.76 • 9.76
.9.78 • 2Z2

9.79'. 9.79', 9.74',
4,77' whIch inclt4ews
1.3' stick up. Joints
with stabilizers on
them are indicated by
underlining of the
above - all stabilizers
are 5' below said joint

Set submersible pusp
(St&ndêrd.,i/2Hp, P

at 110') down to 159'
with intake screen 2.6'
above bottos of psp —
this is followed by 7
sections of 1" metal
pipe all of which have
a 21,2 length with
collars, an additional
section of pipe of 7'
at top includ*d .77'
stick up.

For further details on
installation see
diagras.
ALL. D.P1 FN\
Q..uNO F.'C.E

4.1.I4... P—t1()

DmwwG LOG (" SWD pt Worth o. 2 I.CT,
.eIYM...AYIOe

11115(1'.peoJ(cT
A .P. Plant #4(Gn), Peluxy Aquifer

. mzi D1Y 09 S'T •
o.ru rcm ti.v.riou 1MUuU (TU

OCATSO ('
'Cm' OeMATION OF 09ft.

I. D11•IL4Ne Aetmey

11. 101*1. 110. OF 0v111.
511110(11 1*091.5* lAkESNOtA 110. (A. —

P—li(s)
I. SAM5 0' om.u,

IS tI•(V*T%ON 01101100 wATER

D•RECTIOO OF 004,5

VEN?tCA. D.C1....e. — 11(5. F11 OEST.
S?A11TED Icol.ET.0

51 0*15 MOlE

TM,CENW OF 09(51Jm 7. ILZV*TI0U 1OFOF noc

• QCPTII 01141,1.50 HirO moo,
101*1. cc*t sacevemy Pam ,øRlMO

.5. $lQm*YMm( 0, INsPECToR
•TOT*1.O(PtI4O9 MolE 165.4'

CORE 110* 011ELEVATION 09_py)4 C1.*JSIP1CA?ION 090*1504*1,1 % 5*0P1.1 (D15,m Hid Hi, e
.....L.. 4 LHiMSISI —

Instrumentation

-I.

-

—. r

'go.—

Jo—

Ic.—

Fm.

4G FO(M 136 PPEvIOlhs E04flONI *05 04.EVc.MAR if

C-280

PROJECT 1101.5 NO.



0.0 to 0.5 — Concrete.
0.5 to 1.0 - Base GRAVEL.

1.0 to 3.3
— htgh pi.astictty.

stiff, slightly moist,
dark brown, slightly ssnd

3.3 to 8.7

GRAVEL and SAND interb.4de
both are coarse to fine,
medium dens., slightly
moist, dark brown to whit
clayey ard cobbles up to
6, calca.rsoua.

8.7 to 9.
ClAY — high plasticity,
stiff to very stiff,
slightly moist, yellow
brown, limo nodules, oyst
shells, sandy and gravell:
poesibly a reworked shale.

9.4' to 54.6

LI1T0 - weather stains,
whit. with yellow brown,
moderately hard to hard
(rock classification),
moderately to well c.nt
.d, saft(rx class) shale
eea scattered through-
out, oyster beds within.
Very shaley tons from 15.
to 25.5',

54.6 to 55.2 SUALE
55.2 to 59.0 SANOStON!
59.0 to 72.8
511A12 and SAND int.rbeda.d.
sand is fins grainsd. and
friable, shale is an
unweathsrld dark gray,
both are soft(rx class).

Not., Lithologic units
and their contacts wro
lrtly tnterete4
by oject geologist

fros gam and electric
logs.

Drilling

0 to 0.5' - 1W' rockbit,
0.5 to 10.5' — 1W' auger
10.5 to 97' — 14" rock—
bit,
set 52' of 1.0" metal
easing after 5" attain-
.4. Th. casing was then
grouted in from the
botto. and up to stface

.44
Hole iled after

completion of drilling.
Water level taken afte
installation of 4" pipe
at 87.9'.

Installation

Set 4" pvc pipe to TI)
of 9?' with screen fro
97 to 67' (plug in bot-
toe) and blanks to
surfac, with 1' stick
up.
No pimp installed.
Pip. to be sit 2.nder
ground at a later date.
Rrrp .C.'- La ..g
.+atIe4 s.-4nr.

.&L.L. DaPT4 QON1SJR4

184298
N.4.N.. P.42(u)

IDIVIDmU.IIG L i
smfrAU..ATIOU

rt Worth 2 1
OP 1.15571

.. PSOJUC?
&.. Plant #4(GD), Paiuxy Aquifer

m.1azt'oyy'sO'" .
5LUVAU Usd511 1TII. DATMU —

.scAT.oN 4 - —

- 0.1,4.1.11,. AUIICY
tCE

jjMUPAC7VMUN'1 0511411*710.1 OP
Filling 1500

IL 701*4. NO.OP Ov.1. t•TI.uD 51OSSUMS1O
UU05N SA%.t1 TAMIM

I& 707*4. MUUSI.1 CONS 50511 0

4. .101.1 ISO. (4. —
P.42(u)

NIOS OP
Srewsr IL V"ON ONOUMO SATIN •.

uY5O Ico—1.S0OINEC5TICSS or $0.1

VUsTIC*$. D""'
IL DAT 01.1 6 Sept85 24' Sept 85551. ASUM MINT.

• T$SC*N1*$ OP OVERIUNOIN
IT. 1I.ZVAT1OM TOP OF $01.1 (,4-3.

SEPT11 SNR.LIN .1570 NO 87.6
vai*..cmos e*covtmv POP 5001114 5

Is. $sS11*TU05 Or IMSPCCTON
701*4. DEPTh or welt 97' (Zo-....*- 14

.EV*TION QTII LISSNI CC*1ICM OF NATINIAI.1 ICONS 5011 00 0111*0111NECOV. $Al1 (D.i . *.
• .__L. • a

ISO.

IO

2o

Jot-

Vial samples were
taken at the following
depths,at 4' - auger cut-
togs.

at 97' — rockbit
cuttings in one vial aid
drill fluid in another.

II

I
B4G NOIM 1836 pmvsous LOSlIONS Alt 0IN04.1TU-.1*0 74

ya.s.vcmet, C-281

1101.1 450.



184.293
K.I.N.. F—12(u)jDlUJN LOC SVT)

•YI.ATI JINCET 2Ft Worth 2 $CITI
L O45CT
A.F. Plant AM(QT), 1uxy Aquifer a_O1•VM(O•$?

It. 05T1 C VATtUM IQrM I7WX —

IL C5OCMSOII (' -
—

5. OII&.IISS ASUCV

.uMO *ANPtIS TAMEN
IS. TOTAt. NO. 0, oven. IIYUNSCD I

10( NO. (A. — w.
P—t2(u)

IE. TOTAt. NUNOt CONE 505(1S. Na_tO, 0S$I.
IS. (I.EVATION SNOUND EATEN

S. OI*(CTION OP NO4.E0VSTIC* 055. PE S5Y. NOC IC0E'I0

. TNICSIIEU OP OV(05URD
17. (&.ZVAII0N TOP OP NOj

I. OSPIN ONII.I. INTO eo TOPACONS R(C(NV POP NO t
I.. SISSATONI OP IMIECTON

M v'tL tOtal. OEPTIlO$O4.E 9T
ELSVATtON 05,7W .55CM mcow. sa_.tg m..,me ...a_— I.a.s SCONE 50* CS N(NAN*S /-

. —s— 4
rü .s.. is
L

72.8 to 97.0

SANDIANE$T0NE — fIn. grain
.4. frabl., mostly weak
to non cemented, some mod—
erat.ly centd seams,
sl. s.& scattered,
has stringers within,
overtfl ham a grey to high
grey color, soft(rx clts)

95'-

1$36

Note: Lithology shown
between depths 54.6
and 59.0 feet changed
based on reinterpre-
tation of geophysical
log.

J
MQI.L 50.

P05Vt (T7ONO ASS OOSOLEyI.

C—282

PNOJCC.r



TABLE E-5

LITHOLOGIC LOG OF MONITOR WELL P-12UN

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0-1.5 CONCRETE AND
FILL

1.5-8.0 SILT MH Dark yellowish brown (10 YR 4/2),
noncohesive buff colored chert
nodules; trace sand.

8.0-15.0 SANDY SILTY -- Grayish orange (10 YR 7/4), silt is
LIMESTONE noncohesive, sand is fine grained

10-15 percent.

At 10 feet, more varicolored sand,
sub- to angular.

At 14 feet, more silt, color change
to light brown (5 YR 6/4).

At 14.5 feet, gravel stringer,
varicolored, fine-grained,
subangular to subrounded.

15.0-58.0 FOSSILIFEROUS -- Medium light gray to medium gray
LIMESTONE (N 6 to N 5), dry well cemented,

oyster fossils.

At 20.5 to 21.0 feet, clay, medium

light gray (N 6), sticky, cohesive,
nonplastic.

At 23.0 to 26.0 feet, same as above.

At 37.0 to 38.0 feet, silty shale,
shale is black; silt is medium gray

(N 5).

At 43.5 to 44.0 feet, soft layer,
probably silt.

58.0-58.5 CLAYEY -- Medium gray (N 5), noncohesive.
SILTSTONE

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 - HARG!S+ASSOCIATES, INC.

C—283
—
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TABLE E-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-1ZUN

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

58.5-61.0 LIMEY SANDSTONE -- Medium gray (N 5), very fine-
grained; some pyrite.

61.0-70.5 CLAYEY -- Medium gray (N 5), noncohesive; sand
SILTSTONE-SANDY is very fine-grained.
SI LTSTONE

70.5-77.0 SILTY -- Light gray (N 7), very fine-grained.
SANDSTONE-
SANDSTONE

77.0-78.0 GRAVELLY SAND GP Varicolored, sand is fine- to

rnedium-grained, subangular to
subrounded; gravel consists of chert
and limy nodules, fine- to

medium-grained, subangular to
subrounded; some pyrite.

78.0-97.0 SILTY SANDSTONE -- Light gray (N 7), very fine-grained.

At 82 feet, gravel stringer.

At 85.5 feet, gravel stringer.

TOTAL DEPTH OF BOREHOLE: 97 Feet

*Unjfjed Soil Classification System **Drilled by mud rotary
ASTM D-2487 HARGIS±ASSOCIATES, INC.

— C—284



I c'i

9,I

155.5
Cl.AmlIlCATION O S*TIM.*

d

0.0 to 0.5 — Concrete.
0.5 to 1.0 — B GRAVEL.

1.0 to 3.5

— high plasticity,
stiff, slightly moist,
dark gray to dark brown,
sandy aid gravelly, calcar

3.5 to 8.7

SAND aid GRAVEL tnt.rbedd.d
both are coax., to fins
grained. medium d.nse,
slightly moist, dark brown
clay.y, cobbles, calcareou

8.7 to 9.5
CIA! - high plasticity.
stiff to very stiff, 511gb
17 moist, yellow brown,
lime nodul.s aid concent-
rations, sandy aid gravell

• possibly a reworked shale,

9.5 to 54.4
LI1TONE - weather stains
throughout, white aid yel-
low brown stains, moderate
hard to very hard(rock cia
ification), sod.rat.ly to
well cemented, oyster
shells throughout with
dense oyster beds within,
shale seams scatt.red
throughout as are lignit.
seams, a very sisi.sy eons
is encountsred from 10.9
to 15.8', the shall is
soft(rock ce.ssification).

54.4 to 55.0 SHALE
55.0 to 58.8 SANDSTONE

58.8 to 72.6
SHAI aid SAND int.rbedded
said is fins grainsd aid
friable, stal. is eassntia
unwesthered dark grey,
both are soft(rx class)
with lignite e. and
lime strngere within.

IS. OATS .t ST.TSO
3Sept85

IT. EL.SV*TICN ' ' +3
CDlIUO
l6Sept 854-

IS. IeMATUS( OF JNSPtCTOO
A/Ic /

S COAt SOC cm SiSASKI )
ECOw. $ANPI (D.1 i _ M...T NO. ..... U .ImlUi..d— _____

Note, Lithologic inter-
Fetatiori aid their con
tarts were determined
by the project geolo-
gist prime.rily from
gsa aid electric log

Drilling

O to 0.5 - 1)4" rockbit,
0,5 tø 10,5' — 14" auger
10.5 to 155.5' — rock—
bit,
eat 103' of 10" metal
pipe of which one foot
was stick up.

The c.og was than grout—
ad up from the bottom
to th. surface.

Installations

Set 4 pvc pipe to TO
with intake screen from
150 to 130'. This pipe
was then graveled up to
77'. The bottom of pump
was then set at 149.5'
aid 1" riser pipe to
surface wjh 1' stickup

All pump and pipe syste
to be set under ground
at a later date.

Diagra. to be completed
when above system cos—
leted.

Hole bailed after com-
pletion of drilling.
Water check on 1? Sept
1985 at 87.9'.

Vial samples
taken ati one from aug-
er cuttings
one from drill fluid
at 155.5' aid one from
rockbit cuttings at
155.5'.
LL DPn4.S t2wOuND SLR4c

SIVISml
DmLUNG LOC SJl)

Iweyau.AyIca [mliii' 1
Ft Worth Io,2

I. %OjtCT
.F. Plant 4(GD). Paluxy Aquifer —

L —

m. mis AND ?'V OF SIT •
II. 05T1 rcm CI.LVATJOU SNOFNTNJ

_M.l.N.. F-12(M)

i. O.mscT,om OF 501.5

VSRVICal. D.1.c1.1SD 055. FNcm VUST.

DSPTII 0511.1.50 INTO 5O1

O5TN OF 501.5

Di,.!'.

146.1
IS, TOTAl. C055 RECOVISY cON OSINS

ous.

I
I—

ly

0

PSSVISIIS LOInONI Ass OmlO1.CTL

C—285

PSOJUCT
—
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72.6 to 155.5

/SAftSTO1E - Paluxy F's.
fin. gra thud, no ap*r.nt
w.atherifl€. friable, non
osesntsd to weakly ce.snt
ud free top of unit to
115.5', then cementation
tes to tnoreas. in hard
ness aM frequency of ap-
pearanc., light grey,
some vhjte, lies stringeri
Scattered, shale seame a
Zones scattered toughor
i., 100.5 to 102', t1e.2
to 115.5', 145.k to 1'e',
ard 153.1 to 15.Y,
this unit overall varies
free.soft to .odsratsly
ha.rd(rock c]u.ification).

Note: Lithology shown
between depths 54.4
and 65.8 feet chaaged
based on reinterpre-
tation of geophysical

log.

P—12(N)
184ai3

IOPNOONDws LOG ( SVD
,MITI.A7ON Ie,E5yrt Vorth 2

. PSOâ(CT
A.?. F1.ant (CD), Paluxy Aquifer

e. use o OP u, Nu. u'T
1. M*NOACTUN*WI OtM-TtON OP ONSL&.

L 707*4. NO.0. 0V(N. u.1,N.55 Uu.YUS.EN
SUNDCM SAMPI.U 7*555

.I.OCATOMF

L ONNJJN. ACNCV
tCE
• S4Ot NO. (A. . — NM• I

P-12(M)
I. N*ME OP 0514.1.1* i. 707*4. NU5S CONE NOSES

II ElEVATION SNOUNO SATES

S. OSNECTION OP 501.1

CV1*?IC*4. ONELM1s 055. PSON 7.
.7A5T15 IC0l.CSO

IS. DATE NOI
(

7. ELEVATION TOP OP 501.1
P. TNICENEI$ OP OVENSU5O- .5. TOTAl. CONE NECOVENY P05 105155 5
L O(PT1I 0511.4.1* INTO SOI 15. IISNATUNE OP INSPECTON
LTOTA4.DEPTHOPNOI.I 155.5' — — — -

S CONE 101 05 515*555
ELEVATiON DENTS 4.END C1.AWFICATION OP 5*71*1*4.3 NECOV. *504.5 (O,eis,j . h... — si1*7 NO. —... 5'... U •4NtM

• I
Va -

Iz

1t'
G F01M1836

PN5E01TION1*NEON10LTE286MAN 71

- -

INOLI05.



28.3 to 55.3

1S434

CMAW1
(D,f1M1 , — .1. it ._ll.

— flU. medium
city, moderately stiff,
slightly .oiat, black to
brown, scattered gravels.

1 Drilling

0.0 to IA4.5' — 10

6.9 to 8.9

auger,.5 to 68.0' — 12"
bit& 14" rockbit.

68 to 90.5' - 10" rock—
bit.

- medium plasticity,
moderately stiff, slight-
ly moist, black/brown,
scattered gravels.

8.9 to

2. Bedrock lithelogies
identified from drill
cuttings, rate of bit
penetration, and from
electric log.

GRAVEL — slIghtly cobbly,
cLaysy, slightly moist.

to 26.0

___ - calcareous.

26.0 to 28.3

3. Casingi
10"jte,l casIng set

to 68' with cement cir-
culated to the grouzd
surface.
4 pvc, 0.010 slot

screen set 90.1'
70.1.
4" pvc schedule 80

set from 70.1 to si

LDT0? -

to

shaly.

csg

LI1T0N - few shale
sea except from 42.0 to
47.5' where shaly.

2 7/ dia, 20 stage.
single h&se, model
2x4 P050, 8gps(.x)
pump, med. by Standard
Pump Co., Bartlesvjlje,
Ok. Pump suction at
88.1' below ground
surface.

.na_., nean
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H.l.N.. P.13(u)

IDIILUNG LOG SVD
lNITA&.AflOM SMLT 2

Ft Worth o,) styi
I. .COJECT
Air Force Plant jL, Paluxv Aquifer

N. E AND TyPE OP NIT
I. DATINI ON EI.CVAT1O NIOWN (7PM —

L LOCATION ( —

3. ONILLINS AM*NCV
2. NAMUPACTUNEPS DESIONATION or ONILI..

2. TOTAL NO. OF OVEN- I UMDSTUNNO
•UNOEN $ANPI.1S TAkEN I.4. 101.1 NO. (A. —

P.43(u)
L NAME OF ONILLEN JA. TOTAI NUNSEN CONE NOSES

IS. ELEVATION ONOUNO eATEN

I. DINECTION OF MOLE

= SNT•CAI.
e0.L.?.D

IS. DATE MOLE

THICKNESS OP DYINOUNDIN
7. El.LVATION TOP OP Molt

DEPTH ONILLID INTO NO
N. TOTAL CONE NECOVEMY FON MoNIeS
IN.

SGNaP
INSPECT

LTOTAI.DEPTHOPHQL.E

*3.EVAT1aN DEPTH LESEND CLANIIPICATIOM OP NATEMIALI ONE SOC ON NENANK*
SAMPlE (D.5gà. IAN. AN I.. NINA .5COV-

d -
U.._. AN.. IS .IMd1M

I —
55.3 to 56.0

SHALE —

56.0 to 63.7

SAP — silty.

63.7 to 72.0

SHALE.

72.0 to 76.0

SANISTONE — very silty de—
creasing with depth to
slightly silty.

76.0 to 90.5

SANESTONE - contains a
rtup.bar of shal. streaks
azst thin sean.

- I.D. 90.5 -

j ..
.J. .1

ENGFON1836MAN 71 PNEVIOUS EDITIONS ANE OOLET1
C—288
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_________________________________ H.kN.. P-l3u) lS42JG
ID*IUNS L.OG I SWD

INryA.A11ow sq1t J
Pt worth J

. PPOJ(CT
Air Pore. P1&nt #', Paluxy Aquifer

. sill AMO TYPE OF lii
I1.DATUM F ILVJATIOW IsiOWN (TEE

I.OC*TlON (C... .

AEMCY
.?UME1 Ot$ia.*'lIONOF OMIU.

13. YOT*L MO. OF OVCP. I OISTUMMED UMOUTUMSUD
UROIN IANPIS TAKEM ,4. POLl MO. (4. — iffi.

P-t3(u)
3. NAMC OP Øp%• II. TOTAl. MUNS11 COKE 10*11

IS. ELEVATION OKOUNO MAY11

S. OSPECTION OP SOLE

EYsc Qs..ci..uco ,_ 11T.
ICOS.MT1C

1. DATE HOLE

7. YHICKNESI OP OVEKSUMD
17. ES.LVATSOM TOP OP H44.C

I. DEPTH ONSLLED INTO RO IS. TOTAL COKE KECOVEKY P0K 1011

S. TOTAL DEPTH OP 501.1 90. 5' ••_ cZ;;zi_i:__
I

Ii. IIONATSSE OF SNIKECT

ELIVATIOK DEPTH LEGEND CI.AIPSCATSOS Op NATIA.4 I COKE 50* OH NENAUKS
COV. SAMPlE (D,ESw (M I.... 1 .1

11y NO. .M. .4.. U
d •

4G FOAM 836 PMEVIOUS ETION$ ARE OO4.ETE.MAK 71 C-289
'SOLt MU.
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TABLE E-6

LITHOLOGIC LOG OF MONITOR WELL P-I3US

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0-0.5 TURF

0.5-8.5 CLAYEY SILT ML Very dark grayish brown (2.5 V 3/2)
85 percent silt, 15 percent clay,
soft, plastic, cohesive, trace fine
sand; grading to black (2.5 V
50 percent silt, 50 percent clay,
soft to firm, very plastic,
cohesive.

8.5-11 GR.AVEL/CLAYEY GM-CC Mottled gravel with coarse sand,
SILT very angular to subround;

interbedded with light olive brown
(2.5 V 5/4) 85 percent silt, 15
percent clay, plastic, cohesive.

11-27 SILT MH White (2.5 Y 8/2) silt, very soft,
cohesive, trace very fine to fine
sand. At 13 feet calcareous
stringer, firm to hard, brittle.

27-54.5 CLAYEY -- Gray (2.5 V 5/2) 85 percent silt, 15
SILT/LIMESTONE percent clay, soft to firm, plastic,

slightly cohesive, reaction with
MCi, interbedded with gray (2.5 V
5/2). Limestone, firm to hard,
brittle. Ciayey silt and limestone
becoming harder with depth.

At 29 feet thin, white, soft,
limestone interbeds containing shell

fragments.

54.5-61 SAND SW Gray (2.5 V 5/2) sand, mottle gray
to tan, very fine- 1o
medium-grained, dense, friable.

*Unified Soil Classification System **Drjiled by mud rotary
ASTM D-2487

c-290
HARGIS—ASSOCIATES. INC.



TABLE E-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-13US

DEPTH INTERVAL
(FEET BELOW
[ANT) SURFACF'

1843)8

TOTAL DEPTH OF BOREHOLE: 64 Feet

*unified Soil Classification System
ASTM D-2487

**Drilled by mud rotary
}-iARGIS+ ASSOCIATES, INC.

C—291

GROUP
SYMRflI *. DESCRIPTION OF MATERIAL

61-64 CLAYEY SILT ML Gray (2.5 Y 5/2) 60 percent silt, 40
percent clay, very plastic, grading
to silt with clay, trace very fine
sand, slight plasticity. At 64
feet, back to clayey silt as above.



cIixL: )J

to
GRAVEL; some cobbles;
clayey; slightly moist.

14.0' to 26.0'

SRALE:

calcaxeous. Icentified
by cuttings, rate of bit
cenetration, and electri
log only.

to
LflP0NE:

Shaly. Identified by
cuttings, rate of bit
penetration, and electi
log only.

to

LST0NE:
occassional shale seams.
Identified by cuttings,
rate of bit ,enetration,
and electric log only.

• Water Level
o water level was
taken orior tc the

routing of the casir.,.

• Drillinr Methods
0.0 — 1A.5 — 14"
agsr.
14.5 — 56.0 — reamer
(11" rockbit with a 14"

exoa.nder).
56.0 — 77.0 — 10"
rockbit.
77.0 — 100.0 — 6"
core barrel.
Reamed the hole t3 100'
with the reamer.
100.0 — 110.0 — eame
Electric logged the hol
Placed 103' of steel

casing.
Grouted the casing in
"lace.
Drilled the prout out
of the casing.
From 14.0' to 77.0' —
the lithic descriptions
re generally based
upon electric log in—
terretations.

H.I.4.. P'—M
DeLLIss t.C 1Port_worth OP

,.OJICT
Air Force Plant Nunoer

is. sill £MD rY a' .' 14" Reaner/6" Core Barrel
"• Ii4QUM (T J&

ii. sa,.uvACTw(wI DE1SNATION CC ONLL
LOCATION —

Paluxy Aauifer ollut ion Investiçitio
I.ONfl.iNSASlNC'r USc Wailing 1500

¶1. TOTAl. NO. CC OVEN-
UNOIN $*NCU lANIN 0 0

.
MOLt MO. (A. , — NN— —. P1—M

I. NAME OC ONILLIN lA TOYM. NUN5I* CaNt MCXII 4
Brewer II. ELEVATiON NNOUMD WATIN See comment 1

I. DINECYlOiS OP MOLE

(VEN.iC* DiNCLiNED eu .m ,.y.
STAMtO I CO.IYE

tA OATE NOtE 16 Dec. 85 3 Jan. b6 (110
1. ELEVATiON TOP OP NOil 8

THICkNESS OP OVENSuSOIM 14.0 ._
is. TAI. CONE NECOVENY CON DOMINO O •3
IL IIONATUNE OP INIPECTON 4

K.d11A/l
DEPTH OMILLID INTO NO

TOTAL DEPTH OP MOLE

Et.IVATIOH DEPTH LIOINO CLAICCATION Or NATIMIALI
-

d

ECONE SOC ON
MCCCV. IANPI.I

IMY NO.t
IIiNAAIC*(D.NiMi i .t.. I.... d.siA .1.t..U .d4NSMI• b

to 5'
CLAY TILL: olack-brown;
medium plasticity; medium
stiff; slightly moist;
scattered gravel.to '

clack—brown;
medium plasicty; ceciuit.y moist;
scattered gravel.

10—

20 =

50

ENG FORM 5 1 PNEVIOtIS EOtflCui$ aNt CSSOtCTE.MANlY •

C—292

Oil CT

Air Force Plant No. 4

HULL RU.

P 13 —M



184310H.l.N.. ? 1 —

I OIVISI,,
DRILUIIG LOG SWD

INTAI.ATION I'' 2
Fort Worth lo. 3 s..e'i

..
Air Force :1.nt 4

OCAIION —

Paluxy Auifer Pollution Irwestication

is. izc .orvp op sit 14' Reaner/6" Core Ba.—r.'
i. DAWN F CEVATIUN sNopN(TpMiJ

is. .*.u.ecnieewt otliasAtsOw Of ONI
Failing I 00OIWNS *RNCY

USCD $. ?OtA. NO.OF OVEN.
SUNOtN SANP%CS TAE(Nj 0 .0I. $04.4 NO. (A. — *i •'1 P 15 — M

4. TOVA4. NUNSES coec .oxts 4. MANE OF 0544.4.45
Brewer 4. ELEVATIOII ONOUNO AT( See Coeflt I

I. BISECTION OF $04.4

•*ST4C*i. INCI.•MUO 045. F50 vgsi.
I8?A*?EO Co..4.E.go

IS. 0*14 $01.4 J 16 Dec. 9S .L,r P (ii 4

7. ELLV*TIOM TOP or NO4.E
7. YMICNNEUOF 0V155u5045 14.0

s. tqv* cost secovEsy FOS 5051MG 65.0
• DEPTH 0544.4.10 INTO NO IS. SISNATUNI OF IN$PICTO5
• TOTAl. DEPTH OF $0 A?7LL.. 9Z//2

1I.IVATION DEPTH 1.404110 CLAIPICATION OF MAT45IAL$ %CO5C SON OS ItEMAIINISECOV. MMP1.E (D.ulin a —— I. A451 140. -i_j ....aI

- -
SHALE:

Identified by cuttings,— rate of bit enetration,— and electric log only. —
— Q' to6&0'

50— — - SANDSTONE:

Identified by cuttings,
- — rate of bit penetr-o.tion, —

- arid electric log n.ly. -
64.0' to 22'

SHALE:
- Identified by cuttings,

— —•• rate of bit enetration,
4 electric log only.

:-:;:. 1Z_2' to '

SANDSTO!E:

to :L:.2.': Identif ed6o by cuttings, rate of bit -

..•. penetration; and electri
- . log only.

—: •..... Froo 75.5 — 78.0 — -
cenented tone. =

From 77.0 — 100.0 — 6"—— core.
to gray;

fine grained; calcareous
— — loosely ceoented. —

Dark gray clay scans —
82.8—82.9, 84.8—85.0,

— — 85.9—86.0, 86.4—86.5. —

70 —
Gray clay pocket at 7.2 -

= 85.4—85.6 — a few hg—- — nitic lanications. —

88.0-88.3 - interbedd
sand and clay.- :.•.: 88.5—89.3 — dark gray —

•.i clay sean. -
at 89.7 — hard clay se =- :' • with yrite. —

at 91.0 — gray clay zz±.- -.-•.. oocket. RaII —- 91.4—91.5 — dark gray- . clay sean. L—2J x -
93.2—93.4 — jnterbedde

- — clay and sar.d. / -
ENG FORM PSOJECT $04.4 110.

MAN 71 fl 36 rutvso'Js (0111014$ *54004.ETt.

C—293 Air Force Plant No. 4 P 1-3-—

)
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H.l.N..

DSVI$1s
OmLUNG LOG

,UITAI.LAflON I"
Fort Worth Joe 3 SHEITI

QJECT

I.OAtbQN
ir Force Plant Number 4

—

Paluxy Luifer Pollution Investigation

,.. sizi i.e 'vs 0, S1Y14" eaer/6" Core Bar1
I. DATUM PUM ELEVATiON $HOH (TPM —

IL NAMU.ACTUNEW* DC3IGIIATI OV ONILL

Failin. 1500I. ONILLINO A4ENCV
USc 3. TOTAL NO. OP OVEN. IDI?UNStQ UNOITUNSED

.UND*N SAMPLES TAKEN 0 0.i. HOLE NO. (A. — (—NI. P 1 —
I. NAME OP & TOTAL NUMSER CONK SOXES 4

Brewer IL ELEVATION ONOUNO .ree See comment I
S. DINUCTION OP HOlE

satc.. — os. ..aw.
$ANTv.D ICO—'ED

IS. DATE HOLE
1 16 rjer

7. ELZVATIOM TOP OF HOLE
7. THICKNSSOP OVENSUNOEN 14.0

S. TOTAL CONE NECOVENY PON SONIIIG 65.0
S. DEPTH DNII.LED INTO HOCK II. SINNATUNE OP INSPECTON
S. TOTAL DEPTH OP HOLE

ELEVATION DEPTH LEGEND CLAWPICATION OF NATIAI.S SCONE UOX ON IMANKS
HECOV. SAMPLE (*,Utj... ... I.... A .1y NO. •1. IS• - - I — -i-- -

94.2—94.5 — a few
coarse saxld layers dip-
ping at 200.
94.6—94.8 — interbedded
clay and sand.
95.2—95.5 — a few hg-.
n.itic ham.thae.
°60' to 110.0': soft—
moderately hard; coarse
grained.

Below 100.0' the sand was
identified by cuttings,
rate of bit penetration,
and electric log only.
Cemented below 109.0'.

SMfl 2-

"4-
3

L -

.0.1

1. -/;2.

un A

3.'

8
0

I

EL
6
0
x
2-
sf-i

8
0

3

8
0

i/

1 O0

110

NG FORM 18 36 PNEVIOU$ CflONS ACE OOLCTE. P*QJCCT NeLL NO.
MAN 71

(7P.A(fSLUCfl C—294 —I..ir Force Plant No. 4 P 13 — N
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110.0 to 167.7

SANDSTONE — .1uxy ri. —
costly weak to nn c.sentso scattered weak to sod
crate cesentat ton. f the
grained, light grey, thin
lignite sea scattered
throughout, silty and
shaley with nu2arous thin
sea throughout.

P-1(s) previously
drilled 16 dec 85 to
3 Jan 86 to 110' (drill
log available).
Role .s grout up to
wtthth •eta]. casing.
Pligfos 22 to 2.8'.
.2 to 92.3' — 9 7/8"
xockbit - refusal on a
setal plug installed
with grout.
92.3 to 92.8' - 6" dia—
lond core,

92.5 to 167.8' — 9 7/8"
rockbit.

Hole was gamea loeged
(rctural) and well non—
itoring casing install-
ed after drilling.

ID — 167.8'
Botto. of p • 163,0'
Puip intake • 160.5'
" pvc pip.. connects
puap to surface and
filter eaterial placed
arouM sore.;.

A 5 sicp placed below
puip aM 20' of .010
screen plac.d immed-
iately above pu2p.

Suplee

Installation

Two saaples taken at
167.8'. One vial of
drill fluid snd one via:
of cuttings with distil
led vater added to fill
voj within vial.

!fi' Robert N°Vey pre-
sent only during drill
tog portion, is 84.2
to 167.8'.
Gerald Schoonover pre-
sent for inspoction
during well installa.',
tion.aM logging.

14.I.N.. P—li(s) ert
-ivIa.DMLLING L. I SWD

.NSTAU.ATIQM '"''
1

Ft Worth op 2 gjy
I. PEOJECT

Paluxy Aquifer Pollution Investigation
- 1°CT0u t- — S—II1r Force plant

. SIZE AND YYPE OP SITi DATuM' tl.CVATON SNOWS (TU

, s oeNATi OW OWILL
. oe,u,jae

LCE Failing 1500
$ TOTAL NO. OP S.... I SISTUED U01?USCOsa...gs *sts 2.S. HOLE NO. (4• —

P-13(.xsteion
I. NAME OP

BrewerMerva
4. TOTAl. NUMSES CONE 50*55 0
Ii. .EVAT0N ONOUNO WATER To be datez-jned.

I. DIRECTION OP MOLE IU70 COPLEED
. PUN?. IS. OATS MOLE 2. .taly 86 25 July 86

. TMICRNEUOY ERII.INOI
7. ELEVATION TOP OP MOLE 37. 93

14'
DEPTH DRILLED INTO NO S. TOTAL CORE RECOVERY

IS. $SQNATURE OP INSPECT
LTOTAI. DEPTH OP HOLE 17,' LZ 1W71
ELEVATION DEPTH LEGEND cLAl.,cArIoN 09 MATESIALS SCONE •oxOR REMARKS

NECOY. SAMPLE (D,e,MW —— I.'... 54
• .___L_ 4 •

* Drilling

167.7 to 167.8

- greenish grey to
white,

L10'

120.

I 0 —
ENG FORM 1836

p.sv,ousceusAMSooLEs295MAN 71
SOIL NO.



N.I.H.. P—1(t)ext,
IQIVIIIONOtILUNG LOG swD

NSYALAPON
1$MI(TFt crth 2

. PNOaCT
PL3.uXy Aquifer. AT Plant e *50 YTS( OP SIT

I I. BATUS F (VATION UIOSN (755 —

I. NANUV*CTU11SWI OIIIONATION OP b5II.I,
L LOCATION . M..J

ASI11CY

IS. TOTAL NO. OP OVI* I UIIOITUNSNO
SUNDINI*NPS.ISTAN(NI4, lOLl NO. —

p_13(m)exstenziot
S. 11*51 oc ONILLEN 14, TOTAL NUNSIS CONI 50113

IL ILIVAI'ICN ONOUNO SATES

5. DISCCTIOII OP 1101.1

VSNYICM, INCLIUED DNA. r*ON 15T.
TanTEc tcostecc

bATE 110,.1

17. EL*VATION TOP OP lIOI.,E
7. TIIICANIAI 0P ovts$uso*s

IS. TOTAL CONE NECOVCSv cON lOSING 1
OCPTM 0511.1.10 INTO NO II. $IONATUS( OP INSPECT

I. TOTAL QIPTII OP lOLl t67. M
ILIVATION DEPTH 1.101110 CI•AIIIPICAflON OP NATIALA a COal 50105 5111*54

SECOV. IANPLC (D,*IMl I
•

lY NO. ,gL'— I —
,*., - —

6O.

70

ENG M 1836
18*571 PSEVIQIJI EDITIONS *51

(TAI3WC!T)

UJCCT 1101.1 50.



KFGiS - ASSOCIATES.
184314

TABLE A-2

LITHOLOGIC LOG OF MONITOR WELL P-14US

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE SYMBOL* DESCRIPTION OF MATERIAL

0 - .5 ASPHALT

.5 - 32.5 SILTY CLAY Yellow orange, 10 YR 6/6, slightly
firm very cohesive.

32.5-51.5 CLAVEY SANDY Pale orange, 10 YR 8/2, stiff,
SiLT slightly cohesive; sand is

varicolored, fine to coarse
subrounded to subangular grains.

51.5-52.0 GRAVELLY SAND Varicolored, medium to very coarse
sand; gravel is varicolored,
subangular, abundant fine gravel
size fossils.

52.0-53.9 CLAYEY SANDY Pale orange, 10 YR 8/2, stiff,
SILT slightly cohesive; sand is

varicolored, fine to very coarse

subangul ar grains.

53.9-60.5 FOSSILIFEROUS Light gray to dark gray, N8 to N3,
LIMESTONE dry, very well cemented, large

oyster fossils.

60.5-68.5 CLAYEY SANDY Interbedded, clay is dark gray, N4,
SILTSTONE- wet, stiff, moderately cohesive;
SILTY sandy siltstone-silty sandstone is
SANDSTONE light gray, N6, saturated, cemented,

brittle, very fine subrounded
grains, large vugs. Abundant pyrite
in vugs.

*Unified Soil Classification System L 53-86 Drilled by Mud Rotary
ASTM D-2487

C—297



HARGIS ASSOCIATES, INC. 184315

TABLE A-2 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-14US

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

68.5-70.0 SILTY CLAYSTONE Dark gray, N4, wet, stiff,
moderately cohesive.

*Unjfjed Soil Classification System 53-86 Drilled by Mud Rotary
ASTh D-2487

C—298
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TABLE A-3

LITHOLOGIC LOG OF MONITOR WELL P-14U

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

o - .5 ASPHALT

.5 - 12 SILTY CLAY Dark yellowish orange, 10 YR 6/6,

slightly damp, slightly firm, very
cohesive, with caliche veins.

12 - 23 CLAYEY SILT Dark yellowish orange, 10 YR 6/6,
damp, firm, moderately cohesive.

23 - 33 CLAYEY SANDY Pale orange to dark yellowish
SILT orange, 10 YR 8/2 to 10 YR 6/6, very

damp, stiff, slightly cohesive.

33 - 41.7 SILTY SAND Sand is varicolored, saturated,
loose, non-cohesive, fine to coarse
subangular to subrounded grains;
silt is grayish orange, 10 YR 7/4,
slightly cohesive, minor amounts of
shell fragments.

41.7 - 43 CLAY Red brown, 10 R 4/6, wet, stiff,
very cohesive.

43 - 45 SILTY SAND- Brown to yellowish orange, 10 YR
SANDY SILT 4/4 to 10 YR 6/6, wet, stiff,

slightly cohesive, very fine grained
sand.

45 - 49 CLAY Light brown, 5 YR 5/6, wet, very
stiff, very cohesive.

49 - 53 CLAYEY SANDY Brown to yellowish orange, 5 YR 4/4
SILT-SILTY SAND to 10 YR 6/6, wet, stiff, moderately

cohesive; sand is very fine grained.

*Unjfjed Soil Classification System —- 0-53 Drilled by Flight Auger
ASTh D-2487 53-86 Drilled by Mud Rotary

C—299
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18421?

TABLE A-3 (continued)
LITHOLOGIC LOG OF MONITOR WELL P_I4UPPER*

DEPTH INTERVAL

(FEET BELOW GROUP

LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

53 - 60.5 FOSSILIFEROUS Light gray to dark gray, NB to N3,
LIMESTONE dry, very well cemented. Large

fossils (oysters).

60.5-69.5 CLAY AND SANDY Interbedded, clay is dark gray, N4,
SILTSTONE- wet, stiff, moderately cohesive;
SILTY sandy siltstone - silty sandstone is
SANDSTONE light gray, t46, saturated, cemented,

brittle, very fine subrounded

grains.

69.5-74.5 SILTY CLAYSTONE Dark gray, N4, wet, stiff,
moderately cohesive.

74.5-82 SILTY SANDSTONE Pinkish gray, 5 YR 8/1, saturated,
dense, friable, very fine to fine
rounded to subrounded grains.

82 - 84 SANDY SILTY Dark gray, N4, wet, stiff,
CLAYSTONE moderately cohesive.

84 - 86 SHALE Green gray to blue gray, 5 G 6/1 to

5 B 5/1, wet, firm, fissile,
moderately plastic, abundant
organics.

*Unified Soil Classification System --- 0-53 Drilled by Flight Auger
ASTM D-2487 53-86 Drilled by Mud Rotary

C—300
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TABLE E-7

LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 15.0 CLAY CH Dark gray (N 2 to N 3), soft,
plastic, sticky, trace fine sand.

15.0- 18.0 SANDY CLAYEY ML Grayish orange (10 YR 7/4), soft
SILT plastic.

18.0 - 22.0 SILTY SAND SM Varicolored, sand is fine to coarse,

angular, silt is orange (10 YR 7/4),
and approximately 10 percent.

22.0 - 42.0 SILTY SAND WITH SM Grayish orange (10 YR 7/4), sand is

GRAVEL medium- to coarse-grained, silt
content is approximately 20 percent,
gravel consists of angular fossil

fragments.

42.0 - 48.0 GRAVELLY CLAY CL Grayish orange (10 YR 7/4), clay is
soft and sticky, gravel is fine- to

medium-grained, subangular to
rounded limestone, approximately 15
percent.

48.0 - 53.0 SANDY GRAVELLY ML Grayish orange (10 YR 7/4), gravel
SILT is fine-grained, rounded limestone;

sand is medium to coarse-grained
limestone and silica, sand and

gravel are approximately 30 percent
of matrix.

53.0 - 55.0 SANDY GRAVEL GM Varicolored, fine- to medium-

grained, angular, gravel is mostly
shell fragments, sand is medium- to
coarse-grained, angular to rounded.

*Unified Soil Classification System **Drjlled by mud rotary
ASTM D-2487 C-301 —_ HARGIS-+-ASSOCiATES, INC.
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TABLE E-7 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYPIBOL* DESCRIPTION OF MATERIAL

55.0 - 61.0 CLAYEY GRAVEL -- Core sample, 20 percent recovery,
WITH top six inches is clayey gravel,
FOSSILIFEROUS grayish orange (10 YR 7/4), soft,
LIMESTONE sticky, gravel is coarse-grained to

cobble size consisting of limestone
and chert, bottom six inches is
fossiliferous limestone, white with
reddish oxidation staining, some
gray inclusions.

61.0 - 67.0 LIMESTONE WITH -- Core sample (61 to 65 feet), 7
CLAY AND SILTY percent recovery, limestone is tan,
SANDSTONE fossiliferous, hard, clay is gray

(N4 to N5), moderately plastic,
dense, sticky, silty sandstone gray
(N6), loose, friable.

67.0 - 69.0 SILTY SAND SM Light olive gray (ST 6/1), soft well
sorted.

69.0 - 75.0 CLAY CL Medium gray (N 5), firm, plastic.
75.0 - 82.0 CLAYEY SAND SM Very light gray (N 8), soft,

SILTY plastic, sand is very fine-grained,
approximately 30 percent, clay is
approximately 20 percent.

At 78.0 to 82.0 feet, less clay,
sand is approximately 40 percent of
matrix.

82.0 - 89.0 SANDY SILTY SM Light olive gray (5 Y 6/1), soft
nonplastic, sand s very fine-

grained.

89.0 - 95.0 SANDY CLAYEY ML Very light gray (N 8), soft,
SILT moderately plastic; sand is very

fine-grained.

*Unified Soil Classification System **Drjlled by mud rotary
ASTM 0-2487 c—302 HARGIS±ASSOCIATES, INC.



TASLE E-7 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL
(FEET BELOW
LAND SURFACfl

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 122 Feet

184320

*Unjfjed Soil Classification System
ASTM 0-2487

**Drjlled by mud rotary
HARGIS + ASSOCIATES, INC.

-. DESCRIPTION OF MATER1AL

95.0 - 122 SAND SR Milky white, soft, fine-grained,
well-sorted, lightly cemented.
(Grouted from 92.0 to 122 feet;
total depth of well is 92 feet).

C—303
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TABLE E-8

LITHOLOGIC LOG OF MONITOR WELL P-15US

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 10.0 CLAY CH Dark gray (N 3), finn, sticky,
cohesive.

10.0 - 12.0 SILTY CLAY CL Dark olive gray (5 Y 6/1), firm,
cohesive, trace medium-grained sand.

12.0 - 20.0 CLAYEY SILT ML Grayish orange (10 YR 7/4), firm,
cohesive, some medium- to
coarse-grained sand.

20.0 - 32.0 SILTY SANDY GM-SP Grayish orange (10 YR 7/4), gravel
GRAVEL - is fine- to mediurn-grained, angular,
GRAVELLY SAND consisting mainly of fossil

fragments, sand is fine- to
coarse-grained, angular to rounded.

32.0 - 42.0 SANDY GRAVELLY SP Dark yellowish orange (10 YR 6/6),
SILTY CLAY soft, sticky, gravel is medium- to

fine-grained consisting mainly of
rounded limestone.

42.0 - 52.0 SILTY CLAY WITH CL Yellowish orange (10 YR 6/6), soft
SAND sticky, trace fine- to medium-

grained sand.

52.0 - 61.0 SANDY GRAVEL GP Varicolored, gravel is rounded with
angular shell fragments, sand is
fine to coarse, subangular.

61.0 - 63.0 LIMESTONE -- Medium gray to white (N 6 to N9),
hard.

63.0 - 68.0 SANDY SILT SM Very little cutting at surface,
based on drilling rate and log from
P-15U.

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487 . HARGIS+ASSOCIATES, INC.

C—3014



TABLE E-8 (continued)
LITH3L0IC LO OF MOilTOR WELL P-15US

DEPTH IlTERVAL
(FEET BELOW
LAND SIJRFACfl

184222

TOTAL DEPTH OF BOREHOLE: 69 Feet

*Unified Soil Classification System
ASTM D-2487

**Drilled by fliqht auqer
HARC,IS ASSOCTATES, INC.

C—305

GROUP
cvMnt *- .. DESCRIPTION OF MATERIAL

68.0 - 69.0 SILTY CLAY CL Light olive gray (5 Y 6/1), soft
plastic, moderately cohesive.



18423

TABLE E-9

LIThOLOGIC LOG OF MONITOR WELL P-16US

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYHB0L* DESCRIPTION OF MATERIAL

0 - 4.0 SANDY CLAY CL Yellow brown (10 YR 5/4), cohesive,
plastic, sand is medium to coarse-

grained, predominantly white, opaque
grains.

4.0 - 19.5 SILTY CLAY! CL/ML Grayish orange (10 YR 7/4),
CLAYEY SILT cohesive, moderately plastic, soft.

19.5 - 28.0 GRAVELLY CLAY CL Clay is gray orange (10 YR 7/4),
cohesive, moderately plastic, soft,
gravel is predominantly sandstone
class.

28.0 - 56.0 SILTY CLAY CL Light brown (5 YR 6/4), cohesive,
plastic, soft, trace gravel up to
1/4 inch.

56.0 -59.75 SANDY GRAVEL GW Varicolored, medium- to coarse-
grained sand, fine- to coarse-

grained gravel.

59.75 -62.0 FOSSILIFEROUS -- Gray (N 8 to N 4), hard, well
LIMESTONE cemented.

62.0 -64.75 CLAYEY -- Gray (N 3), fine-grained sandstone,
SANDSTONE poorly cemented, interbeds of sandy

clay.

64.75 -69.0 CLAY CL Gray (N 8), moderately plastic, some
sand, clayey sandstone interbeds,
sand and sandstone interbeds

decreasing with depth.

TOTAL DEPTH OF BOREHOLE: 69.0 Feet

*Unified Soil Classification System **prj11- C—30—
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TABLE E-IO

LITHOLOGIC LOG OF MONITOR WELL P-17US

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 2.0 CLAY CH Black (N 2), very plastic, very
cohesive.

2.0 - 7.0 SANDY SILT ML Brown, (10 R 3/4), slightly
cohesive, nonpiastic; sand
approximately 15 percent,
varicolored, angular to subangular
grains, medium to coarse grains.

7.0 - 44.5 INTERBEDDED CL Gray orange (10 YR 7/4) moderately
SILTY CLAY - plastic, moderately cohesive.
CLAY SILT

44.5 -46.75 SAND SW Varicolored, medium- to very
coarse-grained, rounded to well
rounded.

46.75 -52.5 SANDY GRAVEL GP Varicolored, medium to very coarse

sand, fine- to very coarse-grained
gravel, rounded to well rounded

grains.

52.5 - 54.0 FOSSILIFEROUS -- Gray (N 6) brittle angular shell
fragment (Walnut Formation).

54.0 -58.25 MASSIVE -- Gray (N 3 to N 8), brittle angular
LIMESTONE fragments, some organic streaks,

gray N3.

58.25 -60.5 SANDSTONE SW Gray (N 4 to N 7) clay is slightly
cohesive, slightly plastic; sand is
very fine-grained, well rounded.

TOTAL DEPTH OF BOREHOLE: 71 Feet

*Unifjed Soil Classification System
ASTh D-2487 C-307 HARG!S± ASSOCiATES, INC.



184325

TABLE E-11

LITHOLOGIC LOG OF MONITOR WELL P-I8US

DEPTh INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* ' DESCRIPTION OF MATERIAL**

0.0-3.0 SILT MH Moderate brown (5 YR 3/4),
noncohes i ye.

3.0-4.0 SILTY CLAY CL Moderate brown (5 YR 3/4),

moderately cohesive, nonpiastic,
St I c ky.

4.0-20.0 SANDY SILT- SM Light brown (5 YR 5/6), sand is
SILTY SAND fine-grained; silt is noncohesive.

At 6.0 feet, some clay and chert
nodules, moderately cohesive.

At 20.0 feet, some black to brown
black organic matter (N 1 to 5 YR

2/1).

20.0-36.0 SILTY CLAY- CK/ML Light brown (5 YR 5/6), slightly
CLAYEY SILT cohesive, sticky, nonpiastic.

At 27.0 feet, trace buff colored

clay, slightly cohesive, nonpiastic.

36.0-43.0 SILTY SAND- SM/SC Light brown (5 YR 5/6), sand is fine
CLAYEY SAND grained; clay is slightly cohesive,

st I c ky.

43.0-45.5 SANDY GRAVEL SW Varicolored, gravel is fine to
medium grained, angular to
subrounded; sand is fine to coarse
grained, angular to subrounded.

45.5-60.5 FOSSILIFEROUS -- Varicolored gray (N 5 to N8), dense,
LIMESTONE dry, very well cemented. Oyster

fossils.

60.5-67.0 SANDSTONE -- Gray (N 7), very fine-grained, very
well cemented, well rounded. Some

pyrite.

*tJnjfjed Soil Classification System **Drjlled by mud rotary
ASTM D-2487

c—308 HARGIS±ASSOCIATES INC.
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TABLE E-ll (continued)
LITHOLOGIC LOG OF MONITOR WELL P-18LJS

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

67.0-68.0 CLAYSTONE -- Gray (N 5 to N7), moderately
cemented.

68.0-73.5 SANDY CLAY- -- Gray (N 5 to P17), fine-grained,
SANDSTONE loose.

At 73.0 feet, abundant organic
matter, black (N 1).

73.5-75.0 SILTY CLAY CL Gray (N 7) cohesive, nonpiastic.

TOTAL DEPTH OF BOREHOLE: 75 Feet

*Unified Soil Classification System **Drjlled by mud rotary
ASTM 0-2487 HARGIS±ASSOCIATES, INC.

C—309



18432'

TABLE E-12

LITHOLOGIC LOG OF MONITOR WELL P-19US

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0-19.0 SANDY SILT SM Moderate reddish brown (10 YR 4/6),

moderately cohesive, moderately
plastic.

At 3.0 feet, color change to light
brown (5 YR 6/4) more sand, trace
chert nodules.

19.0-31.0 SANDY SILT- SM Grayish orange (10 YR 7/4), nodules,
SILTY SAND of quartz, chert, and limestone.

31.0-46.0 CLAYEY SILT ML Grayish orange (10 YR 7/4),
noncohesive, sticky; trace sand.

At 45.0 feet, more sand.

46.0-51.5 GRAVELLY SAND SW Varicolored, sand is medium- to

coarse-grained, angular to
subrounded; gravel is fine-grained,
angular to subrounded.

51.5-56.0 FOSSILIFEROUS -- Gray (N 4 to N 7), dense, dry.
LIMESTONE Oyster fossils.

56.0-58.0 CLAYEY -- Medium gray (N 5), sand is
SANDSTONE fine-grained; clay is noncohesive.

58.0-69.5 SANDSTONE -- Medium gray (N 5), very fine- to
fine-grai ned.

69.5-70.5 SANDY CLAY SC Medium gray (N 5), clay is sticky,
slightly cohesive; sand is
fi ne-grained.

TOTAL DEPTH OF BOREHOLE: 70.5 Feet

*Unified Soil Classification System **Drilled bX mud rotary
ASTM D-2487 HARuIS -r ASSOCiATES, INC.

C—310
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TABLE E-13

LITHOLOGIC LOG OF MONiTOR WELL P-22M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 4.0 FILL SP Varicolored, sand, gravel, clay,
dry, no odor.

4.0 - 6.0 SANDY CLAY CL Gray (N 4), moderately cohesive,
slightly plastic, wet, slight to
strong solvent odor.

6.0 - 31.0 LIMESTONE -- Gray (N 3 to N 8) brittle angular
fragment, shell fragments, Walnut
Formation.

31.0 - 55.0 SANDY CLAYSTONE SW Sand is whitish gray (N 7 to N 8)
- CLAYEY very fine-grained, well rounded,
SANDSTONE very well cemented; clay is gray,

(N 4 to N 6), hard, moderately
plastic, slightly cohesive, some
shell fragments noted (Paluxy
Formation).

55.0 - 61.0 SAND SW Whitish (N 8), very fine-grained,
well rounded.

61.0 - 80.0 SILTY CLAY ML Bluish white (5B 9/1), slightly
cohesive, moderately plastic; minor
fine sand interbeds.

80.0 -133.0 SAND SW Grayish white (N 8), very
fine-grained, well rounded.

133.0-136.0 CLAY CH Gray (N 5 to N 7), cohesive,
plastic.

TOTAL DEPTH OF BOREHOLE: 136 Feet

*Unjfjed Soil Classification System
ASTM D-2487

HARGS±ASSOCIATES, INC.
C—311
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TABLE E-15

LIThOLOGIC LOG OF MONITOR WELL P-24U

GROUP
SYMBOL* DESCRIPTION OF MATERIAL

-- Light yellowish gray to light gray
(5 Y 8/1 to N 5 to N 8); clay

interbeds, firm, cohesive.

At 17 feet, color grades to medium
gray (N 4 to N 5), harder.

At 18 feet, color grades to white to

light gray (N 5 to N 9).

At 23 feet, trace dark gray (N 4 to

N 5), claystone-shale.

At 23.5-25 feet; siltstone, medium
to light gray (N 5 to N 8).

ML Medium light gray (N 6), very fine-
grained, soft, well sorted.

At 49.5 feet, thin, hard layer,
cuttings appear to be limestone.

At 50-56 feet, intermittent, harder

layers, trace lignite.

CL Pale green to yellowish gray
(5 BG 7/2 to 5 Y 8/1), soft,
noncohes i ye.

TOTAL DEPTH OF BOREHOLE: 61 Feet

*flfj Soil Classification System **Drilled by mud rotary
ASTM D-2487

C-312_ HARGIS±ASSOCIATES, INC.

DEPTH INTERVAL
(feet below
land surface)

0.0 - 25.0

25.0 - 56.0

56.0 - 61.0

SOIL TYPE

FOSSIL I FEROUS

LIMESTONE

SILTY SAND-
SANDY SILT

CLAYEY SILT



TABLE [-14

LITHOLOGIC LOG OF MONITOR WELL P-24M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 26.5 FOSSILIFEROUS -- Light yellowish gray to light gray
LIMESTONE (5 Y 8/1 to N5 to N 8), weathered

clay interbeds.

At 18 feet, darker gray (N 3 to
N 5).

At 22.5 feet, harder layer, white.

At 25-26.5 feet, more silt and clay,
hard.

26.5 - 56.0 SILTY SAND ML Dark gray (N 5), very fine-grained,
well sorted; trace clay, dark gray
(N 3 to N 4).

At 40-41 feet, limestone, hard, very
light gray to medium gray (N 5 to
N 8).

At 44-46 feet, hard layer.

56.0 - 72.0 CLAYEY SILT CL Medium gray (N 6), slightly
cohesive; trace sand, trace lignite.

At 60 feet, silty clay, more sticky,
trace sand, color change to light
bluish gray (5 B 7/1).

At 61 feet, more sand.

At 68 feet, some clay is form, some
slightly cohesive, color change to
light gray (N 7).

At 72 feet, more sand.

*Unified Soil Classification System **Drjlled by mud rotary
ASTM D-2487

HARGIS ASSOCIATES, INC.
C—313
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TABLE E-14 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-24M

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

72.0 -131.5 SAND SP Pinkish gray (5 YR 8/1), very fine-
to fine-grained, well sorted, well

rounded, slightly cemented.

At 86.0-86.5 feet, lignite layer.

At 90 feet, grading to very fine
sand.

At 111-112 feet, lignite layer.

At 112-130 feet, trace silt and

pyrite.

131.5-134.0 SILTSTONE- CL Light bluish gray (5 B 7/1),
CLAYSTONE moderately cemented, interbedded

harder layers.

TOTAL DEPTH OF BOREHOLE: 134 Feet

*Unifjed Soil Classification System **Drjlled by mud rotary
ASTM 0-2487

C-314 HARGIS±ASSOCL&TES, INC.



1843J2

TABLE E-17

LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 6.0 SILTY SAND SM Light brown (5 YR 5/6), fine- to
medium-grained; some weathered
caliche nodules.

6.0 - 12.0 SANDY SILT ML Same color; trace clay.

At 10 feet, color change to grayish
orange (10 YR 7/4); less sand and
more clay.

12.0 - 24.0 CLAYEY SILT CL Grayish orange (10 YR 7/4), slightly
sticky; trace sand.

24.0 - 32.0 SANDY SILT SM Same color; sand is fine- to medium-

grairied.

32.0 - 33.0 GRAVELLY CLAY GC Same color, noncohesive; gravel is
varicolored, fine-grained, angular
to subrounded.

33.0 - 35.0 GRAVELLY SAND GD Varicolored, fine- to coarse-
grained, angular to subrounded
grains consisting of weathered
limestone, chert, and caliche;
gravel is fine-grained; some silt
and clay.

35.0 - 37.0 LIMEY SHALE -- Dark gray (N 3), weathered; clay
interbeds; appears to have an oily
based matrix; soft and easily
friable.

At 37 feet, some fossil fragments

(oyster shells);

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487

.
HARGIS±ASSOCIATES, INC.

C—315
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TABLE E-17 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

37.0 - 44.0 FOSSILIFEROUS -- Light gray (N 6 to N 7), dense,
LIMESTONE fossils are oyster shell fragments;

light greenish gray (5 G 8/1) clay
interbeds.

At 41.0 feet, limey sand, fine-
grained.

At 41.5 feet, very dense, but still
some clay and silt interbeds; trace

pyrite.

44.0 - 55.0 LIMEY SHALE -- Medium gray (N 4 to N 6); clay
i nterbeds.

55.0 - 57.5 LIMESTONE -- Same color, dense, no visible
fossils; some clay interbeds.

57.5 - 61.0 SILTY CLAY! CL Medium gray to greenish gray (N 5 to
CLAYEY SILT N 6 to 5 G 6/1), slightly cohesive,

slightly sticky; some lignite.

61.0 - 68.0 SANDY SILT ML Medium gray (N 3 to N 5); sand is

very fine-grained.

68.0 - 80.0 SILTY SAND SM Light gray (N 6 to N 7), very fine-
grained.

At 68.5 feet, thin lignite layer.

At 74.0 feet, some clay.

At 78.0 feet, sandstone, very fine-

grained.

At 79.0 feet, thin lignite layer.

At 80.0 feet, some clay.

*Unjfjed Soil Classification System
**Drille Nr
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TABLE E-17 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

80.0 - 91.0 SILTY CLAY! CL Same as 57.5-61.0 feet.
CLAYEY SILT

At 85-86 feet, sandstone, very fine-

grained, strongly cemented.

At 87-87.5 feet, trace pyrite.

At 88.0 feet, whitish, silty
sandstone.

91.0 -102.0 SANDY SILT! ML Light gray (N 6 to N 7), very fine-
SILTY SAND grained; silty content varies with

depth; weakly cemented.

At 100 feet, trace clay.

102.0-114.0 SAND SP Same color, very fine- to fine-
grained, well sorted, subrounded to
rounded, clean, soft.

At 111-112, sandstone with pyrite;
trace lignite.

114.0-115.0 SILTY CLAY/ CL Greenish gray (5 GY 6/1), slightly
CLAYEY SILT cohesive; trace sand.

TOTAL DEPTH OF BOREHOLE: 115 Feet

*Unified Soil Classification System INC
ASTM D-2487 —c--317



18433

TABLE E-16

LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 32.0 SANDY SILT ML Grayish orange (10 YR 7/4), soft,
noncohesive; sand is very fine- to

medium-grained, angular to rounded,
some grains appear to be limestone;
mild reaction with HC1.

32.0 - 57.5 FOSSILIFEROUS -- Medium gray (N 4 to N 6), fossils
LIMESTONE WITH are oyster shell fragments.
SHALE

At 32-34 feet, weathered shell

agglomerate, grayish orange
(10 YR 7/4); some medium to coarse

sand, varicolored, rounded.

At 34-35 feet, harder.

At 35-39 feet, shale-limestone
interbeds; some medium sand grains.

At 39-40 feet, more shale, dark gray

(N 3).

At 40-43 feet, harder, lighter gray.

At 43-43.5 feet, more shale, darker

gray.

At 43.5-44.5 feet, harder, more

shell fragments.

At 44.5-47 feet, hard limestone-
shale interbeds.

At 47-49 feet, softer, more shaly
bedded; some silty clay.

At 49-56 feet, hard limestone-shale
I nterbeds.

*Unified Soil Classification System **Drjlled by mud rotary
ASTM 0-2487

C—318 HARGtS+ASSOCIATES, INC.
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TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOLt DESCRIPTION OF MATERIAL

At 56-57.5 feet, silt, yellowish
gray (5 Y 8/1), soft, noncohesive,
some fine sand.

57.5 - 58.5 CLAYEY SILT CL Medium gray (N 5), soft, moderately
cohesive.

58.5 - 64.0 SANDY GRAVELLY GM/CC Medium to light gray (N 5 to N 6),
SILT! SANDY sand is fine- to medium-grained;
GRAVELLY CLAY gravel is fine, angular; some layers

of shale.

At 59 feet, shale appears to have an
oily matrix.

64.0 - 66.0 SILTY SANDY GM Varicolored, fine-grained, poorly
GRAVEL sorted, angular; sand is very fine-

to fine-grained; some clay.

66.0 - 69.0 SANDY SILT! SM/SC Olive gray (5 Y 4/1), soft,
SANDY CLAY moderately cohesive; sand is fine,

10-20 percent.

At 67-69 feet, color change to

medium gray (N 5).

69.0 - 74.0 CLAYEY SILT! CL/SM Medium light gray (N 6),
SANDY SILT interbedded.

74.0 - 76.0 CLAYSTONE/ -- Light olive gray (5 Y 6/1),
SILTSTONE moderately cemented; soft,

moderately cohesive; some fine sand.

76.0 - 80.0 SILTY CLAY CL Light olive gray (5 V 6/1), soft,
moderately cohesive; some fine to
very fine sand.

80.0 - 82.0 CLAY CL Light olive gray (5 V 6/1), soft,
cohesive, more dense with depth;
trace fine sand.

tunified Soil Classification System **Drjlled by mud rotary
ASTM D-2487

HARGIS+ASSOCIATES, INC.
C—319



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL
(feet below
land surfacel SOIL TYPE

GROUP
SYMBOL* DESCRIPTION OF MATERIAL**

82.0 - 91.5 SANDY SILTY
CLAY

CL Light olive gray (5 Y 6/1), soft,
moderately cohesive; 10 percent sand
is fine- to medium-grained, angular
to rounded.

At 82-83 feet, lignite layer.

At 85 feet, color change to light

greenish gray (5 G 8/1).

At 85.5 feet, very fine sandstone or
shale layer.

91.5 -100.0 SANDY SILT/
SILTY SANDSTONE

SM Pinkish gray (5 YR 8/1), very fine-
to fine-grained, lightly cemented,
friable; cemented sandstone is higly
reactive with HC1.

100. 0-111. 0 SAND SP Light gray
gray (5 YR
grained, we
well rounded,

(N 7 to N 8) to pinkish
8/1), very fine- to fine-
11 sorted, rounded to

clean, soft.

At 105-106 feet, harder layer,
probably sandstone.

111.0-125.0 SILTY CLAY!
CLAYEY SILT

ML/CL Light greenish gray (5 G 8/1) to
light olive gray (5 V 6/1), slightly
firm to soft, moderately cohesive;
some lignite and fine sandstone.

125.0-158.0 SILTY SAND SM Pinkish gray (5 YR 8/1), very fine-
grained, soft, loose, clean.

At 142 feet, some clay.

At 154 to 155 feet, sand is coarser
but still fine-grained, well sorted
and rounded, less silt.

*Unified Soil Classification System
ASTM D-2487

**Drilled by mud rotary

HARGIS + ASSOCIATES, INC.
C—32u



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTh INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

184138

TOTAL DEPTH OF BOREHOLE: 160 Feet

*Unified Soil Classification System
ASTM D-2487

**Drilled by mud rotary
C—321 HARGS ASSOCIATES, INC.

DESCRIPTION OF MATERIAL

158.0-160.0 SILTY CLAY CL Light bluish gray
slightly cohesive,

(5 B 5/1),
trace sand.



1843JE

TABLE E-19

LIThOLOGIC LOG OF MONITOR WELL P-26U

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL*

0.0 - 1.0 ASPHALT AND
GRAVEL FILL

1.0 - 5.0 SILTY CLAY! -- Dark yellowish brown, soft,
CLAYEY SILT moderately cohesive.
WITH WEATHERED
LIMESTONE At 4.5 feet, color change to grayish

orange (10 YR 7/4).

5.0 - 12.0 CLAYEY -- Very pale orange (1OYR to 7/4),
LIMESTONE limestone is weathered; clay is

soft, slightly cohesive.

At 11.0 feet, softer, more clay,
color change to dark yellowish

orange (10 YR 6/6).

12.0 - 23.5 WEATHERED -- Grayish orange (10 YR 7/4); gravel
LIMESTONE/ is fine- to medium-grained, rounded,
CLAYEY GRAVEL to subangular limestone; clay is

soft, moderately cohesive.

23.5 - 26.0 LIMESTONE -- Medium bluish gray (5 B 5/1), hard.

At 24.5 feet, shale/clay interbeds,
color grades to medium light gray
(N 6).

26.0 - 36.0 LIMEY SHALE AND -- Medium gray to medium light gray
CLAY (N 5 to N 6), no visible fossils,

moderate reaction with HC1.

At 28-34 feet, softer.

At 34 feet, harder.

36.0 - 46.0 FOSSILIFEROUS -- Medium light gray (N 6 to N 7),
LIMESTONE hard, brittle, shell fragments,

strong reaction with HC1.

At 42.0 feet, softer, more shale.

*Unjfjed Soil Classification System **Drilldudg NC.
C—322
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TABLE E-19 (continued)
LIThOLOGIC LOG OF MONITOR WELL P-26U

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

46.0 - 53.0 SHALE -- Medium gray (N 5), brittle, hard,
some shell fragments; some clay
I nterbeds.

53.0 - 65.0 LIMESTONE -- Medium light gray (N 6), hard, some
shell fragments.

At 55-57 feet, limestone and shale
interbeds.

At 57-65 feet, hard, more shell

fragments.

65.0 - 75.0 SILTY CLAY CL Light olive gray (5 Y 6/1),
moderately soft, moderately
cohesive.

At 72-75 feet, color change to
medium light gray (N 6 to N 7), more
firm and cohesive.

75.0 - 90.0 SANDY SILT ML Light olive gray to yellowish gray,
soft, noncohesive; sand less than

10 percent, very fine-grained.

91.0 - 93.0 SILTY CLAY CL Brownish gray (5 YR 4/I), soft,
slightly cohesive.

At 91.0 feet, thin pyrite layer.

TOTAL DEPTH OF BOREHOLE: 93 Feet

*Unjfjed Soil Classification System INC.
ASTM D-2487 —

C—323



TABLE E-18

LITHOLOGIC LOG OF MONITOR WELL P-26M

184241

DEPTH INTERVAL
(feet below
land surfaces SOTI TYPF

GROUP
SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 2.0 ASPHALT AND
FILL

CL Brownish gray (5 YR 4/1), soft,
moderately cohesive.

At 9.0 feet,

color grades
(10 YR 7/4).

-- Yellowish gray (5 Y 8/1), weathered
to grayish orange (10 YR 8/1); some
subrounded gravel, fine- to medium-

grained.

At 14 feet, dense, sticky clay
interbeds, grayish orange to dark
yellowish orange (10 YR 7/4 to 10 YR

6/6).

21.0 - 24.0 CLAYEY
LIMESTONE

-- Same as 5.0-12.0 feet.

24.0 - 36.0 LIMEY SHALY
CLAY

-- Medium bluish gray (5 B 5/1),
slightly cohesive; shale is brittle,
friable; highly reactive with HC1.

At 30 feet, softer, color grades to
darker gray (N 3 to N 4).

At 33.5 feet, clay is more dense and
sticky, more shale.

At 36 feet, trace pyrite and shell

fragments.

*Unified Soil Classification System
ASTM D-2487 —

In
TES INC.

C—324

2.0 - 5.0 SILTY CLAY

5.0 - 12.0 CLAYEY
LIMESTONE

12.0 - 21.0 LIMESTONE

-- Pinkish gray
(5 YR 8/1 to
some clay is

(10 YR 7/4),

to yellowish gray
5 Y 8/1), weathered;

grayish orange
dense, cohesive.

less clay, more silt,

to grayish orange
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TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DESCRIPTION OF MATERIAL

-- Medium gray (N 5 to N 6), hard,
trace pyrite, shell fragments.

At 38-40 feet, softer.

-- Grayish black to medium gray (N 2 to
N 5), brittle; clay interbeds are
soft and noncohesive; appears to
have an oily matrix.

At 41.5 feet, thin, white siltstone

(chalk).

-- Medium gray (N 3 to N 5), hard, some
shell fragments; trace chert.

At 56 feet, more shale.

At 58 feet, more limestone.

At 60 feet, more shale.

At 60.5-63.5 feet, hard limestone,
numerous shell fragments. -

At 63.5 feet, shale with silty clay
interbeds, medium gray (N 4 to N 5)
to light olive gray (5 Y 6/1).

At 77 feet, some sandstone, very
fine-grained, well cemented very

light gray (N 7).

*Unified Soil Classification System INC
ASTM D-2487

C—325

DEPTH INTERVAL
(feet below
land surface)

36.0 - 41.0

GROUP
SYMBOL *SOIL TYPE

FOSSILIFEROUS
LIMESTONE

41.0 - 52.0 LIMEY SHALE

52.0 - 80.0 LIMESTONE WITH
SHALE
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TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

80.0 - 94.0 CLAYEY SANDY -- Light olive gray (5 Y 6/1), soft,
SILT! SILTY moderately cohesive, slightly
SANDY CLAY sticky; sand is very fine-grained.

At 86 feet, thin layer of light gray
(N 7) very fine-grained sandstone,
color grades to brownish gray (5 YR

4/1).

At 87.5-88 feet, very fine-grained
sandstone, light gray (N 7).

At 89.5-90 feet, same as above.

At 91 feet, thin lignite layer.

94.0 -106.0 CLAY CH Brownish gray (5 Y 6/1), dense,
firm, cohesive, moderately plastic;
trace lignite.

106.0-112.0 SILTY CLAY! CL/ML Brownish gray (5 Y 6/1), slightly
CLAYEY SILT cohesive; trace very fine-grained

sand.

112.0-120.0 SAND SP Light gray (N 7 to N 8), very fine-
grained, well sorted, soft, lightly
cemented.

At 112-114 feet, some silt.

At 120 feet, thin lignite layer.

120.0-134.0 SANDY SILT! SM Light gray (N 7 to N 8), very fine-
SILTY SAND grained, noncohesive.

At 120-122 feet, silt layer,

brownish gray (5 Y 6/1).

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 C326 HARGtS -r ASSOCTATES, INC.



TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL
(feet below
land urface SOIl TYPE

GROUP
SYMROL*

184344

TOTAL DEPTH OF BOREHOLE: 171.5 Feet

*Unified Soil Classification System
ASTM D-2487

**Dri iled bud rS%8(TES INC.
C-32

-------. _ DESCRIPTION OF MATERIAL

134.0-167.0 SAND SP Yellowish gray (5 V 8/1), very
to fine-grained, well sorted,

rounded, lightly cemented.

fine-

At 165-167 feet, well cemented.

167.0-171.5 SILTSTONE/ SILT ML Light greenish gray (5 G 8/1),
slightly cohesive; interbedded
harder white siltstone layers.

soft,
with
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HINGED STEEL ACCESS
VAULT WITH LOCK

ITARY WELL SEALDEPTH BELOW
HYDROGEOLOGIC LAND SURFACE,

—SAN

CONCRETE PADUNIT IN FEET _____

—IS-INCH BOREHOLECLAY <0 10.5
14.5oQ —CEMENT SEAL

LIMESTONE ow

I //
—10-INCH BLANK STEEL CASING

LIMESTONE, 0wCLAY, O
AND SHALE 34

36 /
37

AGGLOMERATE
/ 95/e INCH BOREHOLESHELL ZI-0

CEMENT SEAL
_______ -J /

65 / 6%-INCH BLANK STEEL CASINGCLAY U. 70.3
AND SHALE / /

___________ 79 4 4—
SAND _______________90 ___________ __________ srar,c WATEft L(V(L 6—6—g4

.3
93.5

CLAY
AND SHALE 5'/2-INCH SCHEDULE 80 PVC

CASING, THREADED
123

129.5
z

SLOTTED PVC SCREEN:
O.030—incft by 1.5-inch horizontal

— 149.3 machine—cut slots, 282 slots
par foot

U.

SAND (69

188.8

6Y1-INCH BOREHOLE

205
SHALE, CLAY, ______________ _____ __________

AND SAND 208.5 PVC CAP
213 —SLOUGHED BOREHOLELIMESTONE UJZ(nOo, MATERIAL

-Jo0I.

FIGURE D—2. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-I
(PALUXY FORMATION) . HARGIS - ASSOCIATES

C—328



FiLL ______ 6

-J
-aSAND AND

GRAVEL
4, 32

CLAY, SHALE. 0000LAND
AND

LIMESTONE______ 42 ________LIMESTONE ________ ______

t t 43.5

184346

FIGURE D—3. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-2

C—329

HARGIS ASSOCIATES. F

IIY DR OG EQ LOG IC
UN I'

DEPTH BELOW
LAND SURFALE,

IN FEEl

0•
CLAY

CLAY
18-INCH BOREHOLE

CEMENT SEAL

.13% - INC I

HINGED STEEL ACCESS VAUL1
WITsI LOCK

SANITARY WELL 3EAL

CONCRETE PAD

STEEL CASING

8/5-INCH BLANK STEEL CASING

PVC

BLANK

72.5

IZ'/4-INCH BOREHOLE

SHELL
AGGLOM ERATE

SHALE a CLA'SANDSTONE — —

CLAY

SAND

78
80

•CEMENT SEAL

87
5'/2—INCH SCHEDULE 80

CASING, TP4REA,DED

I25.4

sTar/c WAT(P L(V(1. 6—6-ed

131.5
133

I 35.1 —'

77/s - INCH

z
I-

0

-J4

1

BOREHOLE

154.9
SAND
AND

CLAY

CLAY, SHALE,
AND

LIMESTONE

174

0.020- inch
,nOCtiiflICUt
per foot

horizontol
288 slots

CAP

(PALUXY FORMATION)
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HINGED STEEL ACCESS VAULT

_______________________ WITH LOCK

OF'TH 8ELO — SANITARY WELL SEAL

UNIT IN FEET CONCRETE PAD
0

IS-INCH BOREHOLE-J
CLAY ______CEME'4T SEAL

HYDROGEOLDIC LAND SURFACE.

13% -INCH BLANK STEEL CASING'3
Is _________z

'—C-

t2/4 - INCH BOREHOLESHELL z
AGGLOMERATE —

CEMENT SEALI-
854-INCH BLANK STEEL CASING

46

53.60 STA Tic WAfER LEVEL E--94

SAND

63.5
77/0-INCH BOREHOLE

73.3
CLAY

5'/—INC* SCHEDULE 80 PVC
CASING, THREADED

93

z
2 _________

1 SLOTTED PVC SCREEN:
0.020-inch by 2—inch horizontalSAND
machine—cut slols, 288 slotso per OOt

>.x
-J
0 42.3

CLAY B SAND

171.8

SANDSTONE,
SHALE, 181.5

AND CLAY

—
SHALE _____ _____219.5LIMESTONr ' EN 221 PVC CAP...E FM.

FIGURE 0—4. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-3
(PALUXY FORMATION) : HARCIS -ASSOCIATES

C—330
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YDROG ED LOGIC
UN I

A S P IA LT
CLAY

-J
-J

SAND

5'/-INCH SCHEDULE 80 PVC
CASING, THREADED

SL('TTEO PVC SCREEN
O.O2O-iich by 2-inch horizontal
machine—cut s1ot3, 288 slots
per foot

Ss'IALE B CLAY ______
LIMESTONE GLEN

ROSE FM.

DEPTI- BELOW
LAND SURFACE,

IN FEET

0

SHELL
AGGLOMERATE

CONCRETE PAD

IS-INCH 8ORE40LE
•CEMENT SEAL

SIE.L ACCFSS \ALLT
W11-I LOCic

8%—INCH BLANK STEEL CASING

STATIC wAT(R L(V(L 6-6-9'

13%-INCH BLANK STEEL

121.4—INCH BOREHOLE

CASING

CEMENT SEAL

7738 ___________

88

07.8

SHALE
SANDSTONE

LLAY

SAND

CL A 'V

LAV AND
.ANDSTONE

SAND

CLAY

SAND

z
0
I-

I0
U-

-J

a-

I 7.3.

I96.i

-INCH BOREHOLE

CA P

FIGURE D—5. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-4
(PALUXY FORMATION)

HARGIS - ASSOCIATES

C—331
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H YDROGEOLOGIC
LJN/ r

FOSSILIFEROUS
LIMESTONE

184&O

FIGURE F—2. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—5US

C—3
HARGIS ASSOCIATES. INC.

CE? H,
8fOw L.4ND SUR,4CE

IN FEET

HINGED STEEL ACCESS VAULT
WITH LOCK

SAND/CLAY

SAND/SILT

CLAY

SAND

SANITARY WELL SEAL

CONCRETE 4D

8

23

CLAY

28 —ch

CEMENT

20—inch

305
33

BOREHOLE

SEAL

BLANK STEEL CASING

I.-

L

56 5

59 5

SAND/CLAY

CEMENT SEAL

3 3/ —inCh BLANK STEEL CASING

PEA GRAVEL

4—incfl SCHEDULE 40
THREADED PVC CASING

I 8—inch BOREHOLE

BENTONITE SEAL

SAND PACK

4—inch PVC SCREEN
0.0 I O—incri 3Iet e

CENTRALIZER

PVC END PLUG

CEMENT
SAND

94

A ton toned
Bore 1,0/c

CLAY

2/4—InCh BOREHOLE
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H YOROGEOLOGI C
UN! 7

SAND/SILT

SANDY SILT

SILTY SAND

BENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 10—slot size

CENTRALIZER

77/s—Inch BOREHOLE

PVC END PLUG

FIGURE F—3. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—5UN

C—334

HARG!S ASSOCIATES, INC.

DEPTH,
BELOW LAND SURFACE

IN FEET

Ti

—60.5

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

2 '/4—inch BOREHOLE

CEMENT SEAL

8/e—inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

FOSSILIFEROUS

LIMESTONE

CLAY/LIMESTONE

SANDY CLAY

CLAY

SANDSTONE

SANDY CLAY

-J

I
68

74
•76.5
78
79
81

SAND

SILTY CLAY
96
98



HYDROGEOLOGIC UNIT

SAND/CLAY FILL
SAND

SILT/SAND 2
_______________ >

-J
SILT —

SAND/OPAVEL __________

SHELL
AGGLOMERATE

SAND/CLAY

SANDSTONE

SAND/CLAY

CLAY

SAND

SANDSTONE

CLAY

SANDY CLAY

SAND.
SANDSTONE.
AND CLAY

SAND AND
SANDSTONE
SAN 0/CL

CLAY

184352

FIGURE D—7. SCHEMATIC CONSTRUCTION DIAGRAM OF r4ITC. WELL P-5 MIDDLE
(PALIJXY FORMATION)

— C—335

IINGED STEEL ACCESS VAULT
WSTH LOCK

EMENT SEAl
-20—INCH BLANK STEEL CASING
-26—INCH BOREHOLE

z
C

C

0

-J
C

Ttft AfYfi —#O#4

S/y—INCH SCHEDULE BO
THREADED PVC CASING

•SLOTTCD PVC SCPEEN:
O.OIO—fficII by 2-ilch Ilo,i,onhOI
,nOCI',flSCUI $1011, 300 hots
05' 1001
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SHELL
AGGLOMERATE

FIGURE D—9 SCHEMATIC CONSTRUCTION DIAGRAM O MONITOR WELL P-6 MIDDLE
(PALUXY FORMATION)

C—337
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HYDROGEOLOGIC UN IT

SAND/CLAY

SAND
L AT

SAND/GRAVEL

SNAL E

ACCESS VAULT

DEPTH eELOW
LAND SURFACE,

IN FEET

r IL L

0000LAND

CASING

Sb
60.5

65
£9
73
77

2—INCH 8OREHOLE

CEMENT SEAL

20—INCH bLANK STEEL CASING

- INCH bOREHOLE

CEMENT SEAL

LIMESTONE
— SHALE
SANDSTONE

SILT/SANDSTONE
CL

SANDSTONE

CLAY/SANDSTONE

CLAT

CLAY/SANDSTONE

C

t
SAND

SAND/CL A'!
SHALE

.I/,—INCH BLANK STEEL CASING

SI.IC t'tL

-I2/. —INCH bOREHOLE

-SAND PACK

•SLOTTED PVC SCREEN:
0.DIO— inCh by 2—inch ho,,topIaI
,OChIflI— CI 110th, 300 slots
p., tool

CAP
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MYDROCLOL 66/C UNIT

SAND!CLAY

CLAY

SAND

SILT

SAND/CLAY

SHELL AGGLOMERATE

SANDSTONE

CLAY

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WEU. SEAL

CONCRETE PAD

28—inch BOREHOLE

CEMENT SEAL

20—inch BLANK STEEL CASING

PEA GRAVEL

lB—inch BOREHOLE

CEMENT SEAL

I33/.—incn BLANK STEEL CASING

12 /. —Inch BOREHOLE

S½—mch SCHEDULE 60 THREADED PVC CASING

SAND PACK

STATIC $'4TEP L(VEL 02/19/65

SLOTTED PVC SCREEN
0010— ncR a 2—inch hmlonIcI mOchIn, — cc? slots

PVC CAP

FIGURE 0-10. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—7 UPPER (PALUXY FORMATION)

C—338
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HINGED STEEL ACCESS VAULT WITH LOCK

3O—,, BLANK STEEL CASING

SAND AND P€ GRAVEL

24—,ncl. BOREIIOL.E

CEMENT SEAL

2O—,n', BLANK STEEL CASING

ST,. — ,nh BOREHOLE

CEMENT SEAL

I3/s —nI, BLANK STEEL CASING

STAT/C WATER LEVFL a?/"/85

PVC CAP

SLOKJGHEO BOREHOLE MATERIAL

FIGURE D-H. SCHEMATIC CONSTRUCTION DLAGRAM OF MONITOR WELL P—7 MIDDLE (PALUX rO .T1ON)

C—339

o(PrM
8(QW LaND SURP4Ct,

IA' FEFTUNfl'

SILlY CLAY

SANDY CLAY

CLAYEY SAND

SNELL AGGLOMERATE

SANITARY WEIJ. SEAL

O4CRETE PAD

ncr, BOREHOLE

CEMENT SEAL

SANDSTONE

CLAY

SANDSTONE

SILTY CLAY

SAND

CLAY

S'/—nr,Y SCHEDULE 80 THREADED PVC CASING

SAND CK

123/A —'ncr' BOREHOLE

SLOTTED PVC SCREEN

0010—nrcI, 2—onch hw,lOnIcI r',OCnrnn-I lioN
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SAN hART WEU. SEAL

CONCRETE PAD

24-inch BOREHOLE

CEMENT SEAL

2O—,ncl, 8LANN STEEL CASING

5-,nch SCHEDULE 80 THREADED PVC CA5Y0

PEA GRAVEL

I8—,,,cI, BOREHOLE

CEMENT

13%—,ncl, BLANK SlEEL CASING

I2f. —i,Ch BOREHOLE

S7 TIC WA TtR At YEA O'/'3/e

SLOTTED PVC SCREEN
OOIO—incl 2—,nep. IWYzOntQI $JO.$

PVC CAP

SLOLIGHED BOREHOLE MATERIAL

HINGED STEEL ACCESS VAULT WITH LOCK

NYOROC(OL,C UAUT

SANDY SILTY CLAY

CLAYEY SAND

SHELL AGGLOYERATE

LIMESTONE

SANDSTONE

CLAY

FIGURE D—12. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—B UPPER (PALUXY FORMATION)

C—340



FIGURE F—4. SCHEMATIC CONSTRUCTION DIAGRAM
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184358

C—341

HARGS - ASSOOATES, INC.

SELOI4' LANC SURFACE
IN FEET

38

HYOROGEOLQG/C
L/4'I7 — 0

SANDY

SILTY CLAY

20

CLAYEY SAND

SHELL ——
32

CONGLOMERATE

44

48
LIMESTONE

55

58
CLAYEY

S A ND STONE
65

CLAYSTONE

72

SANDSTONE

-.1 84

CLAY

92

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

24—inch BOREHOLE

CEMENT SEAL

20—inch BLANK STEEL CASING

CEMENT SEAL

I 3.375—inch BLANK STEEL CASING

BACKFILL (GRADE No.3 SAND)

4—Inch SCHEDULE 40
THREADED PVC CASING

I 8—Inch BOREHOLE

BENTON1TE SEAL

SAND PACK (GRADE No. 3)

4—Inch PVC SCREEN
0.0 I —inch slot size

PVC CAP

CEMENT

I 2¾—Inch BOREHOLE



DEPTH,
&ELOW LAND SURFACE

IN FEET

— 0

22

— 36
I.-

56

0

FIGURE F—5. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—SUN

184359

C—342 HARGISASSOCIATESJNC.

HYDROGEOL 06/C
UNIT

SANDY

SILTY CLAY

CLAYEY SAND

SHELL
CONGLOMERATE

F OS S ILl FE R OUS

LIMESTONE

CLAYEY
SANDSTONE

C LA Y S TONE

SANDSTONE

CLAY

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

I 23/4—inch BOREHOLE

CEMENT SEAL

8%—inch BLANK STEEL CASING

4—Inch SCHEDULE 40
THREADED PVC CASING

BACKFILL (GRADE No. 3 SAND)

8ENTONITE SEAL

8—Inch BOREHO4..E

SAND PACK (GRADE No. 3 SAND)

4—inch PVC SCREEN
0.0 I —Inch slot sizs

PVC CAP

SLOUCHED BOREHOLE MATERIAL

66

72

77

84

92
94
96



-HINGED STEEL ACCESS VAULT

SANITARY WELL SEAL

CONCRETE PAD

•36—wch BOREHOLE

CEMENT SEAL

• 3O-nch BLANK STEEL CASING

184 3G0

•2A—cci, BOREHOLE

CEMENT SEAL

20—inch BLANK STEEL CASING

PEA GRAVEL

I6¾-nch BOREHOLE

CEMENT SEAL

5fl—rnc ScHEDULE $0 THREADED PV CASING

STATIC WATER LEVEL 02/28/85

13¾—,nch BLANK STEEL CASING

12 /. —,nch BOREHOLE

SLOTTED PVC SCREEN

0010 —nCN • 2—ncfl h,z0nIQI n0Chrn,Cot $1011

SAND PACK

_____________________ CAP

FIGURE 0—13 SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—B MIDDLE (PALUXY FORMT1ON)
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FIGURE F—7. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—9UN
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FIGURE D-!5 SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—9 MIDDLE (PALUXY FORMATION)
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FIGURE D—I6. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—ID UPPER (PALUXY FORMATION)
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l84339

HYDRQGEQLOG/C
iN/ 7

ASPI4AT AO SUBGADE

SILTY CLAY

— —10
SHALE/LIMESTONE

— I?

SHALE/LIMESTONE
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FIGURE F—8. SCHEMATIC CONSTRUCTION DIAGRAM
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4—Inch SChEDULE 40
BLANK PVC CASING
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0.0 I 0—Inch slot sizi

CENTR ALIZER

PVC END PLUG

NOTE: HYDROGEOLOGIC UNITS BASED ON DRILLING LOG INTERPRETED BY

U.S. ARMY CORPS OF ENGINEERS. SEPTEMBER 16. I 985

FIGURE F—9. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I aus
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C—367

—

P4I4GED STEEL ACCESS

SAWTTARY WELL SEAL

CICRETE LITHOLOGIC LOG

CLAr

SILT

4—mch PVC

C.O I Q—rngli SLOT SE

FSIuctpwS
UMESTONE

CLAYCY
SANDSTONE

THREADED PVC CAP
CLAYSTONE
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H rDROGEOL9G/C
L/N/7

CLAY

SILTY SAND
WITH GRAVEL

GRAVELLY
CLAY

SANDY
GRAVELLY SILT

SANDY GRAVEL -

CLAYCY GRAVEL
WITH FOSSILIFEROUS

LIMESTONE
L2LIMESTONE

CLAY AND SILTY I
SANDSTONE
SILTY SAND

CLAY

CLAYEY
SANDY SILT

SANDY SILT

SANDY
CLAYEY SILT .

SAND

82

89
91

95

4—inch SCHEDULE 40
THREADED PVC CASING

FIGURE F— I 3. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—I 5U

C— 368
KARGIS ASSOCIATES, NC.

DEPTH,
B(LO' LAND SURFACE

7

5AMDYCLAYY SILT

SILTY SAND

—0

5

IS

22

42

STEEL VAULT LID

SANiTARY WELL SEAL

12 '/4—InCtI 6OREQLE

CEMENT SEAL

85/e—inch OLANI< STEEL CSlNG

PEA GRAVEL

48

53

55
56

63

67

69
71

75

BENTONITE SEAL

CENTRALIZER

77/i—Inch BOREHOLE

4—inch PVC SCREEN
0.0 10—inch slot size

CENTRALIZER

PVC END PLUG

CEMENT

6 '/4—Inch BOREHOLE

Ao,,doned Bore hole

122
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HYDROGEOLOGI C
IJN/ T

CLAY

SILTY CLAY

CLAYEY SILT

SILTY
SANDY GRAVEL

I-

SANITARY WELL SEAL

I 2 /4—inch BOREHOLE

CEMENT SEAL

8 /e—inch BLANK STEEL CASING

PEA GRAVEL

FIGURE F— I 2. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 5US

C-369 HARG!S±ASSOCLATES, NC.

DE° TH,
BELOW LAND SURFAcE

IN FEET STEEL VAULT LID

ID

12

20

32

42

SANDY GRAVELLY
SILTY CLAY

SILTY CLAY
WITH SAND

SANDY GRAVEL

52

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 I 0—Inch slot Ill.

77/e—inch BOREHOLE

CENTRALIZER

PVC END PLUG

58
59

LIMESTONE

SANDY SILT

SILTY CLAY

LI

63

68
69
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H rDROGEOWG/C

(IN! r

SANDY CLAY

SILTY CLAY /
CLAYEY SILT

GRAVELLY CLAY

STEEL VAULT LID

SANITARY WELL SEAL

I 2 '/4—inch BOREHOLE

CEMENT SEAL

8/e—Inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

SANDY GRAVEL
— — ______

W4 L. Nt' 7LIMESTONE ORMAT/QN

____ I __
CLAY

FIGURE F— I 4.SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 6US

C—370

HARGIS ASSOOATES, NC.

DEPTH,
9ELOW IANO SURP4CE

4

I 9.5

28

SILTY CLAY

CLA YE?
SANDSTONE

BENTONITE SEAL

SAND PACK

4—inch PVC SCREEN
0.0 I 0—inch aict six.

CENTRALIZER

7/e—inch BOREHOLE

PVC END PLUG



I

FIGURE F—I 5.SCNEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 7US

I A-A- U ' LI (

HARGIS ASSOCIATES, N.
C—371

HYDROGEOLOGIC
UNIT

DEP H,
BELOW LAND SUPP4CE

IN PEET

2

7

-3
-3

CLAY

SANDY SILT

SILTY CLAY /
CLAYEY SILT

SAND

SANDY GRAVEL

OSSIUFEPOc uMSTOø

MASSIVE LtMESTONE

SANDSTONE

CLAYEY SAND

CLAY

44.5

46.8

STEEL VAULT L!D

SANITARY WELL SEAL

I 2 /—tnch BOREHOLE

CEJ4ENT SEAL

8¾—Inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—3nch PVC SCREEN
0.0 I 0—Inch slot sin

CENTRALIZER

77/e—lnch BOREHOLE

PVC END PLUG

47.5

52
55
58.3

_____ 60.5
61

71



SANDY SILT
SILTY SAND

67
68
69

73.5

1S43

FIGURE F— I 6. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I BUS

0—372 HARGIS ASSOCIATES, INC.

HYDROGEOLOG7C
UN! 7

SILT
SLY CLAY

DEP 7w,
BELOW LAND SURFACE

IN PEET

0

3
4

20

36

43

45.5

S I .5

STEEL VAULT LID

SANITARY SEAL

I 2 '/4—inch BOREHOLE

CEMENT SEAL

8/—inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 I 0—inch .Io size

CENTRALIZER

7T/e—Inch BOREHOLE

PVC END PLUG

SILTY CLAY
CLAYEY SILT

SILTY SAND
CLAYEY SAND

SANDY GRAVEL

FOSSILIFEROUS
LIMESTONE

SANDSTONE

5ANCY CLAY—SANDS'O

SANDY CLAY
SANDSTONE

SILTY CLAY

55.0
57.5

60.5

65

75
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SANDSTONE
CENTRALIZER

7 /e—Inch BOREHOLE

FIGURE F—I 7. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—I 91.JS

HARGIS-4-ASSOCIATES, INC.

DEPTH,
8EL014' LAND SURP4CE

SANDY SILT

SANDY SILT
SILTY SAND

HrDROGEOLOG/C IN FEET
UNIT

0

19

31

46
47

______________ 50
5c 5
52.5

56
______________ 56 8_______________ — 58

STEEL VAULT LID

SANITARY WELL SEAL

12 /4 —inch BOREHOLE

CEMENT SEAL

8/e—lnch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 10—Inch slot size

CLAYEY SILT

GRAVELLY
SAND

FOSSILIFEROUS¼
LIMESTONE

C.AY(Y SANDSTONE

64.5

SANDY CLAY 70.5 PVC END PLUG
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RADIAN
CORPORAT ION

MONITOR WELL COMPLETION LOG: SHEET 313

Boring or We].l No. P—20m
Location Radar Ran2e. S. of Landfill 4

Project Air Force Plant 4 IRP

Log Recorded by Peter A. Waterreus

Good land
Shale Formation

Shale Walnut
and Formation
Lime-
stone

Clayey Paluxy
Sand & Formation
Clays tone

Sand-
stone
and

Stone

Depth Below
Surface (ft)

Grout
20" diameter borehole

16" diameter steel casing

Grout
10" diameter borehole

5" Schedule 80 PVC Screen
1/2 hp submersible pump

Centralizer

Hydrogeologic Unit

-

Well Construction Diagram I

]

— - Grout

—15" diameter borehole

—10 3/4" diemater steel casing

—Sand pack

Sandstone
and
Sand

0—

20——

40——

60——

80——

100--

I
120——

140——

160——

180——

C-374

200——

5" Schedule 80 PVC

Static water level 4/9/86
Bentonite
Sand pack



RADI AN
CORPORATION

MONITOR WELL COMPLETION LOG: SHEET 3/3 184392

Project Air Force Plant 4 IRP
Landfill No. 2 Log Recorded by Peter A. Waterreus

Clay and
Silt

Alluvium
Sand and
Gravel

Sand and
Sandstone

Pal uxy

Formation

Clayey Sand

Sands tone

Claystone

10" diameter borehole

5" diameter Schedule 80 Pvc

casing and screen
Static water level 4110/86
Centralizer

—_...1/2 hp submersible pump

Boring or Well No. P—2].u
Location Radar Ran2e

Hydrogeologic Unit Well Construction Diagram

Lime-
stone
and
Shale

Walnut
Format ion

— Grout

20" diameter borehole

16" diameter steel casing

15" diameter borehole

10 3/4" steel casing

Sand pack

Depth Below
Surface (ft)

0—-•

20—--

40——

60——

80——

100—

12 0——

140——

160——

180——

200——

S.

— C—375



RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3 1843
CORPORATION

Boring or Well No. P—22u Project Air Force Plant 4 IRP
Location Landfill No. 3 Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

Alluvium 0—— - - - Grout
— 20" diameter borehole

10

— 16" diameter steel casing

Shale —

and Walnut — 15" diameter borehole
Lime— Forma— —
stone tion — 10 3/4" diameter steel casing

20—-
— Sand pack

Clay —

— 10" diameter borehole
40——

Sand —
and Paluxy — 5" diameter Schedule 80 PVC
Lime— Forma— 50—— : and screen
stone tion —

— ! Static water level 4/10/86

1/2 hp submersible pump
Clay — =

70——

80——

90——

=

100——
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HYOROGEOL 06/C
UNIT

FILL
SANDY CLAY

HINGED STEEL ACCESS
VAULT WITH LOCK

SANDY
CLAYS T ONE I

CLA YE?
SANDSTONE

SAND

SILTY CLAY

55

61

79.
80
84

123/4—nch BOREHOLE

CEMENT SEAL

8 5/e—Inch BLANK STEEL CASING

PEA GRAVEL

FIGURE F— I 8. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—22M

C—377 HARGIS ASSOCIATES, INC.

DEPTH,
SELOW LAND SURFACE

IN FEET

-r
0
4
6

LIMESTONE

10

8 3/4—inch BOREHOLE

I 5—inch BLANK STEEL CASING

BENTONITE SEAL

SAND PACK

SAND

CLAY

I00

33
136

4—inch PVC SCREEN
0.010—Inch slot size

PVC END CAP
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RADIAN MONITOR WL COMPLETION LOG: SHEET 313
CORPORATION

Boring or Well No. P—23u Project Air Force Plant 4 IRP
Location Lake Worth Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0—- Grout

Lime— Walnut — 15" diameter borehole
stone Forma— 10—

tion — 10 3/4" diameter steel casing

Shale and —

Limestone — Sand pack

Shale 30——

40—— Static water level 4/10/86
— 10" diameter borehole

Sand —

Paluxy — 5" diameter Schedule 80 PVC
Formation — and screen

50——
— 1/2 hp submersible pump

Sandstone!
Clay —

60——

70——

80——

90——

100——
C—378



FIGURE F— I 9. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—24U

184396

C—379
HARGIS + ASSOCLATES, NC.

H YDROGEOLOGI C
(.INI T

DEPTH.

8ELOW LAND SURFACE
/A( FEET

HINGED STEEL ACCESS
VAULT WITH LOCK

)SSILIFEROUS
.IME STONE

/0 ____ ____

17.0

25.0
26.0

31.0

56

61.0

SANITARY WELL SEAL

— ON CRETE PAD

/ 7T/a—inh BOREHOLE

CEPAENT SEAL

7/A 4—inch SCHEDULE 40/ BLANK PVC CASING

BENTONITE SEAL

SAND PACK— ..-- (5—20 BLAST SAND)

— 4—inch PVC SCREEN= 0.01 0—inch SLOT SIZE

— — PVC END PLUG

L

.ILTY SAND

C LA YE Y
S1LT
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FOSSILIFEROUS
LIMESTONE

4—Inch SCHEDULE 40
BLANK PVC CASING

4—inch PVC SCREEN
0.01 0—inch SLOT SIZE

FIGURE F—20. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—24M

HARGIS ASSOCIATES. INC.
C—380

HYDRQCEOLOG/C
UN! T

HINGED SEEL ACCESS
VAULT WITH LOCK

CONCRETE PAD

SILTY SAND

I-

'4-

12 /4—inch BOREHOLE

CE.IENT SEAL

CLAYEY SILT

8 fs — inch STEEL CASING

DEPTH
BELOW LAND SURFACE

IN PEET

1 0

'4-

26.5

56

— 72.0

815

j 131.5

PEA GRAVEL

t 74.0

76.0

SAND

BENTONITE SEAL

7 7/s—inch BOREHOLE

SILTSTONE /
C LA Y S T ON E

SAND PACK
(8—20 BLAST SAND)

PVC END PLUG



FIGURE F—2 I. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—25U

18439•

C—381
HARGIS ASSOCIATES, NC.

HYDRO GEOLOGIC

A Y

SAND

DEPTH

(INIT BELOW LAND SURFACE
IN FEET

TO
SANDY SILT 0•

C

-4 . 0

0.
_________ ______ 32.0___________ 33.0 .0

350
37.0 /

FOSSILIFEROUS /
LIMESTONE // °.

44.0 // :°77:0
LIMEY SHALE

46.0

52.0 /i
55.0 / —

_______________— — 57.5 —
59.0 —
61.0 —

SAND/SILT —

—

80.0 —
SILTY CLAY —
SANDSTONE .. ________
SILTY CLAY

91.0

SANDY SILT
.

.

102.0

SAND
—

1 114.0 —
SILTY CLAY L 115.0

SILTY CLAY

HINGED STEEL ACCESS

SANITARY WELL SEA L

• / — I 2 /4 —inch BOREHOLE

/4 — CEMENT SEAL

.0• 74 — 8/—jnch STEEL CASING

— PEA GRAVEL

00 — 4—inch SCHEDULE 40
• •° / BLANK PVC CASING

—BEP'4TONITE SEAL

7 7/e—inch BOREHOLE

4—inch PVC SCREEN
• .: 0.010—inch SLOT SIZE

SAND PACK
(8—20 BLAST SAND)

PVC END PLUG
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SANDY SILT /
CALICHE

SILTY CLAY

SANDSTONE

SAND

4—inch PVC SCREEN
0.0 I 0—inch SLOT SIZE

SILTY SAND

SAND PACK
(8—20 BLAST SAND)

FIGURE F—22. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—25M

C— 382

HARGIS ASSOCIATES, INC.

UNIT

DEPTH
HYORO GEOLOGIC

BELOW LAND SURFACE
IN FEET

FOSSILiFEROUS LiESTONE+ 32.0
35.0

SHALE

44.5

LIMESTONE

—1—

85.5

RINGED STEEL ACCESS
VAULT WITH LOCK

•SANITARY WELL SEAL

CONCRETE PAD

I 4—inch BOREHOLE

85/—inch STEEL CASING

PEA GRAVEL

4—inch SCHEDULE 40
BLANK PVC CASING

BENTONITE SEAL

77/e—inch 8OREP4OLE

I 00
102

SILTY CLAY

110III
116

-•

—125

SILTY CLAY
PVC END PLUG
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HYDRO GEOLOGIC

UNIT

CLAY / SILT

CLAYEY
LIMESTONE

LIMESTONE /
CLAYEY GRAVEL

LIMESTONE

SHALE

FOSSILIFEROUS
LIMESTONE

SHALE

LIMESTONE

SILTY CLAY

SAND / SILT

STEEL CASING

SCHEDULE 40
PVC CASING

BOREHOLE

4—inch PVC SCREEN
0.010—inch SLOT SIZE

(8—20 BLAST SAND)

PVC END PLUG

FIGURE F—23. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—26U

C-383 - HARGIS+ASSOCIATES, INC.

DEP 7W

BELOW L4ND SUR.4CE
IN FEET

HINGED STEEL ACCESS
VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

12'/4—Inch BOREHOLE

34.0

8 5/ — in h

PEA

UPPER
ZONE___ 5.0

— 12.0

H
23.5
24.5

________— L —46.0
—

65.0

— 75.0

— LIGNITE — ——

I—90.O92.0
SILTY CLAY

93.

GRAVEL

4—Inch
BLANK

BENTONITE SEAL

7 7/e — Inc h



S HALEY 
LIMESTONE 

FOSSILIFEROUS 
LIMESTONE 

LIMEY SHALE 

CLAVEY 
SANDY SILT 

CLAY 

SILTY CLAY 

SAND 

SAND / SILT 

SAND 

PVC END PLUG 

FIGURE F—24. SCHEMATIC CONSTRUCTION DIAGRAM 

FOR MONITOR WELL P—26M 

- HARGs + ASSOCIATES INC. 
C—384 

HYDROfOLOG/C 
iNlT 

SILTY CLAY 

BtLOW LAND SURfACE 
IN PE(T 

..AYEY LIMESTONE 

LIMESTONE 

tIPPER ZONE 
5.0 

—12.0 

24.0 

36.0 

HINGED STEEL ACCESS 
VAULT WITH LOGIc 

SANITARY WELL SEAL 

COMCRE.TE PAD 

I214—InctI BOREHOLE 

EMENT SEAL 

B5/s—lnI, STEEL CASING 

GRAVEL 
4 I .0 

—52.0 L 

LIMESTONE 

PEA 

4—IACIISCHEDIJLE 40 
BLANK PVC CASiNG 

— 94.0 

—.—' 

06.0 

BENTONITE SEAL 

— I 12.0 

— 120.0 

134.0 

77/.—Ineh 8OREHOLE 

SILTSTONE 

-___ 
7 

SAND PACK 
(8—20 BLAST SAND) 
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