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g yj INTRODUCTION
1
4x .

a 0.*

1 b
.*

y] To ensure against groundwater contamination by the disposed

j:i y
*

s.
materials at the AMAX property in Wood County, West Virginia, it
is necessary to accomplish two objectives. These objectives

'b are: 1) demonstrate that the wastes will not come into contact
with a zone of saturation underlying the site, and 2) cover the,,

m
' if wastes with a material with a permeability sufficiently low that

water is prevented from infiltrating them, saturating them and,

am
/ 1 subsequently moving downward toward the water table beneath.
.a w3
H.

M] To achieve the first objective, it is necessary to deter-g b.
p mine the location of the permanent groundwater table beneath the~

yq proposed waste disposal site and to ascertain the absence of low
1;i fu permeability hydrostratigraphic units beneath the site that

.
"

could cause perched saturated zones to form above them and above.-
m.

;5 the permanent water table during the periods of high runoff and
0 infiltration. Such perched saturated mounds, if they exist, arep y
j s known to dissipate laterally and can cause saturation of wastes
1 e

located above the perching hydrostratigraphic unit even if in-r
^ "

filtration from directly above the waste is prevented by a low
permeability cover. The occurrence of this phenomenon has been

-

demonstrated and studied at the DOE disposal site in Idaho for<

example, but it was not found to occur in the study area, as:.

will be described subsequently..y

W
The field investigation at the AMAX Wood County site uti-

lized state of the art drilling methods , sampling procedures,w

and borehole geophysical logging to define the hydrostratigraphy
'

at the site. In addition, a backhoe was employed to excavate,

.
-

several pits on the property. These pits extended to depths of

11 to 12 feet. The materials in the walls of the pits were in-
- vestigated according to the procedures described in the soils

! report for the site by Woodward-Clyde Consultants ( August 1980).

-1-
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The results of the investigation of the backhoe pits indi-4 m
3 .;;., cate that a layer of clayey silt of thickness ranging from 1 to
,

g 10 feet covers most of the surface of the area adjacent to and
Yd in some locations beneath the proposed waste disposal site.

A?
6
S

gg The borehole geophysical logging data and the samples from
A iS the two boreholes drilled at the site in combination indicated:
" that the aforementioned surficial fine grained layer is under--.,

*f, lain to bedrock by a section of fine sand to coarse gravel.
"

3 Bedrock at the site is approximately 100 feet below groundcw
g f; surface. The groundwater table at the site ranges between 50

i and 55 feet below ground surface. No perched saturated zones
n .

yA exist above the water table and there are no fine grained (clay
!| * or silt) hydrostratigraphic units which could be expected to act
1 as perching horizons. This observation is substantiated in sub-.. o

V sequent discussions of the borehole geophysical logging prcgram
.

and of the collection of field data,,

,|v
.

One can conclude, therefore, that a disposal cell located

in the upper 20 feet of the unsaturated section and covered by a
low permeability clay cap would not encounter saturated condi-

t .

(' tions.
'.

The lowermost portion of the wastes would lie at least.

.' 30 feet above the regional water table. The implications of
E this conclusion in the context of the design of the proposed

disposal facility at the site are discussed in this report.

. r->

, .

4

(

;

-2-
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fZ DESCRIPTION OF BACKHOE PIT NEAR MONITOR WELL NO. 1
-

e
;T

.

7-

- i. !
r

;; A backhoe pit 11 feet in depth was excavated 60 feet east
*j .- of Monitor Well No. 1 One of its purposes was to provide in-

.

_; .

..
formation on the upper 10 feet of material present at the site

p .i] because of the difficulties encountered in obtaining drillhole.;
' , ' information at this shallow depth. The pit was logged as

3

[ ._, follows:
1.i ;y

4

Depth in Feet Material Classification,

y 2:]

I 3 0.0-0.5 man-made fill-

0.5-3.0 clay, very silty and sandy
. 3 (CL-ML)$ ,N 3.0-11.0 gravel, very sandy, slightly* ''

silty (GP-GM)
i
a

4 .

r; .

:'
1

:
tr

.

.
-

?

.

[e _
* For maps showing locations see: "Stabili::ation Plan , Wood

County, West Virginia," by AMAX Environmental Services, Inc.,,

| Sept. 1980.

.

I

|

! .-
,

i

!
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5
d DESCRIPTION OF BACKHOE PIT NEAR MONITOR WELL NO. 2

3 .

P
8a ,

A backhoe pit 12 feet in depth was excavated 60 feet north-
,

]"
west of Monitor Well No. 2. The purpose of the pit was to

,

*

obtain more precise data on the upper 12 feet of the materials

g in the vicinity of Monitor Well No. 2. The upper portion of a
i3 section near Monitor Well No. 2 was known to be fine grained

3 and, based on experience at Monitor Well No. 1, it was anti-g
ff cipated that difficulty would be encountered in recovering

j samples from the drill hole while this material was being pene-
-

,,

j iff trated. The backhoe pit was intended to remove this data gap.
0 The backhoe pit revealed that the material in the vicinity of

[} M Monitor Well No. 2 consists of two feet of man-made fill (sand
.- r:

$ '' and gravel with some silt and clay) overlying one foot of a

ja buried topsoil horizon. The bottom of the topsoil lies at ao

)M depth of three feet. Some of it has been reworked. Between the
<

-

depths of three and eight feet, a clayey silt or silty clay; g

h exists. Between 8 and 9.5 feet this silty clay or clayey silt
'

material grades into a fine grained sand. The bottom of the

hole at a depth of 12 feet encountered a clean fine to medium

grained sand. As indicated in the section of this report that

q 23 discusses borehole geophysical logging, the material between the
- bottom of the backhoe pit and bedrock surface of 96.5 feet con-

~

:|* sists of sand and gravel with no evidence of silt or clay,

e lenses,

''

c

Wh In summary, the backhoe pit in the vicinity of Monitor Well

,
No. 2 indicates that the wastes located east of the well could

v,' penetrate or extend into the fine grained surficial material

described above, and bottom in the unsaturated fine to medium

; sand underlying the clayey silt or in the fine grained surficial

; material of approximately six feet in thickness.
|

- . .

,
-4-

|
|



.,.x.n.w:. Am - c . :a. me.a . m.e 2.s %.xum m m aa c_h AmeE:.i afiaw .- x... ,i.

A m

i
J
l G
j$ TEST HOLE DRILLING PROCEDURES
1
1m .

4 M"
d Two test holes were drilled at the AMAX Wood County site.

8.. The holes were multi-purpose. The primary purpose of drilling
s
A * was to delineate the hydrostratigraphy beneath and adjacent to
j gy the proposed stabilization area. More specifically, the holes
P *Ej were designed to determine whether any fine grained strata occur

f ,j within the coarser grained sand and gravel stream terrace
ji deposits known to exist at the site. The investigators anti-
j cipated that obtaining samples of the sand and gravel terraceu
W ,M,- deposits from a borehole would be difficult. Coarse gravels are.m .* ~

known to plug split spoon samplers, thereby precluding the entry '

M of fine grained material into the sampler. This characteristic- yj of gravel deposits presents difficulty in obtaining undisturbedb

i g in situ samples. The investigators proved to be correct. To
. ,.

1 d overcome this limitation and still obtain a continuous hydro-
.j stratigraphic record from the boreholes, a decision was made to

if f.j design the drilling program to accommodate borehole geophysical
[ logging probes. Borehole geophysical logging probes providev -

g optimal results when lowered and raised in an open hole (uncased
"

hole). These conditions were achieved by drilling the holes at
q the Wood County site with an eight-inch mud rotary bit. This

'

}8 drilling procedure permits a bentonite slurry to be pumped down
'

the inside of the drill stem and exit at the bit. The mud isg

i! flushed back up the hole alongside the bit. The flowing mud
r; carries the drill cuttings upward and out of the hole. The

$b cuttings are then deposited in a settling pit built into the mud
pumping circuit at the surface of the ground. When drilling is

e
r .| complete, pumping of the mud continues until all cuttings have

been removed from the hole. The hole is then left full of mud

with a specific gravity sufficiently high to prevent the walls.

; of the hole from caving. This procedure allows the borehole
h geophysical probes to be lowered and raised in the hole through
;-

~ the mud. In the case of the Wood County site, the two holes

were drilled to bedrock. Subsequently a neutron log, a density

( -5-
:

!
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Q log (gamna gamma), a three-arm averaging caliper log, and a

'

natural gamma log were run in the two test holes. These logs in

}f combination facilitate the identification of hydrostratigraphic
b.i '' variations as small as one-foot thick at the site. The inter->
9 g pretation of the hydrostratigraphy at the site, based on the

fD borehole geophysical log characteristics, is presented in sub-
m sequent sections of this report.a

Y $s

J, In an effort to obtain physical samples of the hydro-

.) [h geologic material encountered during sampling, split spoon
,

$ sampling tubes were lowered periodically through the drill stem
h pipe via small diameter rods. The outside diameter of the split- oj spoon sampler was two inches. The inside diameter of the samp-

fp ler was 1.5 inches. These dimensions proved to produce only
;M limited samples because the gravels present at the site tended..

.

3 ;s to plug the sampler and prevent the entry of fine material intoo

it. None of the efforts to obtain such samples in Monitor Well,

% ,; 1 proved successful. However, in Monitor Well 2, five split -

7

y spoon samples of limited volume were obtained. These samplesa

b:. are believed to be reasonably representative of the material
s v.

(' 7- present at the site. A portion of them was used to determine
^

] distribution coefficient values for thorium, as will be dis-
..

k " cussed in a subsequent addendum to this report.
]4
,

Grab samples of drill cuttings also were collected from the,
,

- drilling fluid as it emanated from the drill hole and entered..

"

the drilling mud settling pit. These samples were collected at
-

[|' three-foot intervals in Monitor Well 1 and periodically in
Monitor Well 2. This drilling and sampling procedure provides

'

grab samples that are not directly representative of the hydro-s

stratigraphy at the site. Only material with a grain size
; distribution coarser than coarse sand can be separated from the

drilling mud. The fine and medium sand settles in the mud
settling pit, and although it can be observed as it enters the

pit, it is impossible to separate it cleanly from the mud.

Therefore, to interpret the hydrostratigraphy from the drill
t -6-

,
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Im
j d holes, it is essential to interpret the geophysical logs jointlyj with the grab samples and the samples obtained with the split
d% spoon sampler. This procedure has been followed in the sub-v.-+

i sequent sections on borehole geophysical log interpretation. In

)R combination, these three data sources yield reliable results
j l" with respect to the interpretation of the hydrostratigraphy at
? .7 the site.

., ~0.

5- The secondary objective of the drilling program was to
*!N provide access to ground water beneath and adjacent to the

4 proposed waste disposal site. The two holes were drilled toa q
8) bedrock. Monitor Well No.1 was drilled to a depth of 99 feet
- m

A 10 inches (referred to hereinaf ter as 100 feet) and Monitor Wella
@ O No. 2 was drilled to a depth of 96 feet 6 inches (referred tox'

{" hereinaf ter as 96.5 feet) . After the borehole geophysical
j

.-
logging probes were lowered and raised through the mud in the

,].

g

drill hole, a four-inch outside diameter PVC schedule 80 pipe>

l was lowered through the mud in the hole and bottomed on bedrock.
-,

j '; The lower 20 feet of the tube was slotted to allow exit and
, , entry of water. The drilling mud was then removed from the hole
n }; by pumping water dow'n the inside of the tube and allowing it to

exit through the slotted portion of the tube and to flow up out. ,

: of the hole alongside the tube. This procedure was continued
'

until the drilling mud was removed from the hole. Monitor Wells

1 and 2 were then finished according to the diagrams presented,

.k' in Figures 1 and 2. The well finishing procedures consisted of
-

the installation of a gravel pack at the bottom of the well
I.

,

v( around the slotted portion of the PVC casing. This gravel pack
: was covered with approximately five feet of sand . Approximately
!

20 feet of cement grout was then tremied (pumped) into the hole..

outside the casing on top of the sand. This provided a seal
"

that extended from below the water table to above the water
~

table in each of the two wells. Native clayey silt or silty

clay was then used to backfill the holes to a depth approxi-

mately 20 feet below ground surface. Powdered bentonite was

then poured into the hole to a depth of six feet. It was

j -7-
,
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03 possible to use dry bentonite for this upper seal because theo
[;

g holes were dry at these depths. A six-foot thick seal of cement
j j grout was then installed to ground surface on top of the benton-
) ite. The purpose of the detailed sealing procedure is to assurep ,

7; - that no water originating at the ground surface is allowed to
e.j move down the pipes and into the saturated zone at the bottom of

j the piezameters and alter the characteristics of the ground-"'

'd water.
'

Lj ig
'

*F '. Subsequently a 0.33 horsepower submersible pump was in-
stalled in each well and allowed to remain in place. Theses ,

/
3 pumps were wired for connection to a portable generator so that

'

a long-term monitoring program can be implemented after the

i % waste stabilization plan has been completed.
.. ;

.

L

f

1

._

a

%'~

.

.
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,

=

b
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GEOPHYSICAL LOG CORRELATIONS - MONITOR WELL 1 (MW-1)
AMAX-NOOD COUNTY, WEST VIRGINIA,.

S 3
!: n
y c:
f.

O] Monitoring Well 1 was drilled on the AMAX Wood County site
E

on June 24 and 25, 1980, to a depth of 100 feet where it con-

e., tacted bedrock. Four geophysical logs were run in this testa
u s

; -3 hole to a maximum depth of 96.5 feet. The four logs included in,j this geophysical suite were the natural gamma, neutron epi-
y.] thermal neutron, gamma gamma and the caliper logs. The logs

3 were run on June 26, 1980. Grab samples were retrieved from the

: U test hole during drilling and were correlated with geophysicalc a
,

logs.*

P.
.I -

The four gephysical logs facilitated an assessment of vari-- u

q ations in porosity and density of the subsurface materials. In-
o

L3 terpretations with respect to varying grain size distribution
.

. within the borehole were made on the basis of these logs. Three
R radiation logs were run; they were the natural gamma log, the

'

.u

neutron epithermal neutron, and the gamma gamma density logs.
,

The natural gamma log measures the natural radioactivity of the
,^

subsurface material. It is indicative of silt and clay lenses

or radioactive contamination at a site. In the case of Monitor

Well 1, the natural gamma tool recorded very low count rates-

within the subsurface materials with a small increase within the
.

top 7 feet of materials. This increase is indicative of a finer-

. grained matrix (Fig. 3). Otherwise, the gamma ray log showed
clean sands and gravels throughout the borehole. The neutron,

epithermal neutron tool and gamma gamma tools were used to
assess variation in subsurface porosity and density. Both of,

these tools are af fected by changes in borehole diameter and
rugosity (nonuniformity) so a caliper log was run in conjunction

- with them. The caliper log (Fig. 4) indicates that caving

occurred within the top 30 feet of the borehole. This caving
_ affects the neutron epithermal neutron and gamma gamma log

responses. A large volume of drilling mud also was lost in this

-9-

_. __. - - _ _



b. _
- . . . - . - - - . . - - -.. - . ~. -- ---- - -~ ~ ~ ,

'

dn
N !'4
'd id
a

1
1 1

| C '

38 upper 30-foot section during completion. Below the 30-foot

zone, the neutron epithermal neutron log indicates a small vari-. m*
o,u.i ation in porosity which is a function of varying percentages ofu

[j sands and gravels within the borehole (Fig. 3). The neutron*
N pl epithermal neutron log was run on an expanded scale to emphasize
aA
' ~ the porosity range (between 20 and 30 percent) which is within
| r; the range of sands and gravels. If any clay or silt lenses had

Il occurred within the lower 70 feet of the borehole the neutron
log would have extended to the left, indicating substantialm

h. =$ increases in porosity associated with finer grained hydrostrati-
'

graphic units. The gamma gamma log is a density indicator that
:'i

j Q is calibrated in grams per cubic centimeter. The density log
<

j below a depth of 30 feet is consistent at approximately 2 grams
q

.-i per cubic centimeter. This value reflects coarse grained sedi-s1
,, -

"' ments (Fig. 5). Correlations among the geophysical logs run and
n; the borehole samples are included in Table 1.,

n

.

. -

?. .
't

g

5.,

9

8

-

e

i

.

6

m
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AgO GEOPHYSICAL LOG CORRELATIONS - MONITOR WELL 2 (MW-2)

Iil m -

H N
;g .
* Monitor Well 2 was drilled on the AMAX Wood County site on
g. N June 26 and 27, 1980, to a depth of 96.5 feet where it contacted

u
j bedrock. Four geophysical logs were run in this hole on June

./ G 27th by Snyder Drilling Services of Greyville, Illinois. The
4 "uq four logs run were the same as those selected for Monitor Well 1
w
j g as described previously.
J *2

fg Cuttings from Monitor Well 2 were sampled via grab samples,
(; and the split spoon samples.were taken from within the drill

- stem. Some difficulties were experienced in obtaining split
m*"

spoon samples because of the coarseness of material encountered.
*

In general, the drilling, logging, and sampling indicated that
~

* the section was composed of sands and gravels to bedrock with

the exception of approximately 12 feet of fine-grained silty
'

,

material at the surface (Figs. 6, 7 and 8).v

i

f

Monitor Well 2 was drilled with mud rotary bit and loggeda

through the mud suspension with three radiation sondes and a-

caliper tool. Table 2 provides a detailed interpretation of the

subsurface hydrostratigraphy utilizing the geophysical logs and

return samples.
-

Geophysical' Logging Summary

*
Logging results at both MW-1 and MW-2 indicate that the

hydrostratigraphic section under the AMAX W'od County site iso
!- composed entirely of sands and gravels to bedrock. Some fine

grained silty-clay material is present at the surf ace as evi-

denced by the higher natural gamma counts (Figs. 3 and 6) but
"

does not extend below a depth of 10 feet. Some variation in

grain size occurs within the sand and gravel section as shown by,

L - -11-
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m
i.j. y the geophysical logs. This variation ranges between coarse

i gravel to sand as a function of the river's dynamic

h Paleodepositional characteristics.d6j
p. Figure 9 depicts a hydrostratigraphic correlation between*

& a"j MW-1 and MW-2 utilizing the natural gamma logs from each hole.
This cross section extends approximately from east to west on-

the site and indicates the consistency of the section underlying
the area.

%
A computer printout from numerical log calibrations is3

j [,5j presented in Appendix A. These calibrations are presented on a
' ' ~

3j 0.1-foot basis and indicate the minute variations in porosity in
j g' the section. The lithology column on the left provides a marker

QM description for the numerical calibrations which is consistently
w
p either " clean sand" or "shaley sand" for the entire sections of

.; d both MW-1 or MW-2.

.
-
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DESCRIPTION OF GENERAL HYDROGEOLOGIC ENVIRON;4ENT

-

3!
, .

.

4'
The field data described previously in combination with

R data available from other drilling projects can be used ton
G interpret the hydrogeologic environment at the AMAX property

. near Parkersburg, W st Virginia. This information is pertinente

to the decision-making process regarding the final disposal of'
'

contaminated solid wastes located on selected portions'of the
AMAX property. The additional information is derived in essence.

from three reports. These are:

$. Iv
1

'# 1. A report by the West Virgina Geologic Survey e'nti'tled
g " Groundwater Conditions Along the Ohio Valley at,

b Parkersburg , West Virginia ," by Russel M. Je ffords ,
tBulletin No. 10, dated 1945., , , ,

%
:.

' 2. Records of test holes taken from a report entir. led " Report
} on Ground Water Investigation at New Plant Site) of the,

j Carborundum Metal Company, Inc., Near Parkersburg, West
2 {3 Virginia." The report is dated July 20, 1956. The author
' '

is E. J. Schaefer.
d

||
(L 3. A report entitled " Subsurface Investigation, L. B. Fostere

Pipe Foundation Plant." This report was prepared for the L.
*

,

B. Foster Company by Ohio Valley Testing Laboratory, Inc.
It is dated March 1977.q

,= ;,
t

b .5 3

on the basis of information presented in reference 1,
; above, the hydrogeologic environment at the Washington Bottom,,

h site is entirely within the unglaciated portion of the Allegheny
j Plateau physiographic provinces.

% t

The locations of the test holes mentioned in items 2 and 3
- above are shown on Plate 1. The locations are near the road

-

iextending along the northeast boundary of the property and the

|
'
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railroad track trending northeast-southwest on the property.2

.

The driller's logs of test wells 1 and 2 (TW-1 and TW-2) are

|j y shown in Table 3. Table 4, A, B, C and D present the driller's
~

3 logs of the four additional wells located on Plate 1. As indi-- e
gf cated by the aforementioned logs, the site is located on or in

an upper clay extending from a few feet to as much as 10 feet,

below the surface. The underlying sand and gravel ranges in *

/ thickness up to 99 feet to bedrock. The thicker sand and gravel
*

,
,

4 *p deposits underlie the higher terraces. The hydrostratigraphicspl.

-

v3 section beneath the proposed control cell consists of 90 to 100f

fsM feet of variable sand'and gravel overlying bedrock. The water

p@ table is at a depth of 50 to 55 feet depending on topographic
..

j relief. There are no low pecmeability layers beneath the site

$ %a that would cause perched saturated groundwater mounds to form
hj during groundwater recharge events.
W

g.3
-

;

4g
} The general features of the hydrostratigraphic section are

,
"

g as follows. The section consists of silt, clay silt, siltyx
td sands and gravelly sands. The clayey silty materials occur

primarily near the top of the section, and the sands and gravels
J, j

ia,
'

j :j occur lower in the section above bedrock. The water ranges in

depth from 50 to 55 feet below ground surface, depending on,

k relief. The permeability of most of the hydrostratigraphic
'

section based on graid-size distribution graphs (Figure 11, D; s

10
h n', sizes and uniformity, coefficients) can be expected to be high ton c
3* very high. Well yields support this information and can be

'g expected to be in the order of 100 gallons per minute or
N greater.

.;. [Thezirconiumspongeplantwaslocatedneartheeast edge
of the highest of the aforementioned terraces within several

j hundred feet of the east bedrock wall of the river valley. In

L this area, the previously described data indicate that the

( thickness of the alluvium is in the order of 100 feet. The
"'

allu.*ium thins toward the west (toward the river).
-

c -14-
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j_ W TABLE 3
h

i 5: s
$ Driller's logs of two test wells shown in Plate 1

h,)
.

'

N Driller's Log of Test Well 1 (TW-1 on Plate 1)
U e

1 t2
4 (W

eN Depth (feet)'

2, n.
'l WI
'i "U From To Materials encountered in drilling
r

N In
tjg 0 8 clay ,

3 8 35 dirty gravel

',n)j;" 35 45 sand, fine

45 67 sand and little gravel

|3 * 67 85 sand and gravel,

r
C 85 98 sand and gravel, cleaner

.

98 sandstone rock',< ,p-

?a'

+

Driller's Log of Test Well 2 (TW-2 on Plate 1)
,n, -

D.v

Depth (feet)
::=
fi',

ta
From To Materials encountered in drilling

'e ?

?:u

''
O 10 clay

10 20 dirty gravel,. 7, ,
,

'' 20 30 sand, fine

30 50 sand, little gravel
n
4, 50 60 sand and gravel

60 70 sand, little gravel

b 70 85 sand and gravel

85 99 sand and gravel, clean
"

99 sandstone rock

.

P
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TABLE 1 - GEOPilYSICAL LOG INTERPRETATIOt4S AND CORRELATIOt1 WITil '

AVAILABLE SAMPLES - MN - 1

__ ___________. ____________________..__. ___...._..._________ ..________ _..._______.._________ .___________._____.___ .____.

11U 1'Til ItJTEkVAL ( FT. ) CEOPilYSICAL LOG DESCRIPTIOt3 SAMPLE DESCRIPTIO!J
|

|__ ______._________________________________ ._____________ _______________________..____ .._ __________ ___________________ i

0 - 1 The natural gamma log in this borehole indi- 110 samples were taken from the test hole but
cates a maximum response between 65 and 80 visual examiriation of materials was avaalutale t i o;n t

-

counts per second. This is indicative of a a geotechnic.sl test pit located 60 feet east of
silt zone, possibly with some clay. The the test hole (see text for description of pat). Icaliper log indicates a hole diameter increas-

!

ing .from 10.5 to 14.5 inches. This is a
result of the jetting effect from the drill
bit in these finer grain sediments.

1 - 6 The natural gamma log indicates coarsening of A grab sample was taken at a depth of 6 teet wh a eli * '

the section into the silt-fine sand range as showed rounded to sut2 rounded coarse gravel an a i

the count rates decrease. The porosity log silt matrix. * '

indicates increasing porosity, partially
becisuse of the fine-grained nature of the
sample and the amount of washout in the bore-

|

,

hole. The caliper log registers a borehole !

diameter of 11 to 13 inches. The density log
|is increasing in density but its response is 1

affected strongly by the irregularity in the '

size of this borehole.

6-9 The natural gam.na log indicates that the A grab sample was taken f rom a depth of 9 feet
section is grading into a clean gravel and indicating very coarse sand, subrounded gravel and
sand with a very low natural radioactive some large " gravels".
t esponse of approximately 40 counts per

;second. The neutron log indicates a high
!porosity because of the presence of a large

washout in this zone. The caliper log shows a
hole diameter varying from 12 to 19 inches
which would be indicative of relatively coarse

i.'grained materials that were easily washed out (*
$2
5

.

. , , _ . _ _ . . . , . - _ _. . _ _ - _ _ _ _
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TABLE 1 - cont'd

6- 9 of the borehole during drilling despite the
(cont'd) thick drilling mod used during the hole con-

struction. The density log shows a very low
reading in this zone because the tool was
priinarily reading mud density and not for-
m.stion density.

9 - 12 Hale diameters vary from a maximum of 10.5 A grab sample was taken at about 12 teet which w.s sinches to 18.1 inches which causes the neutron composed of rounded coarse sands.
log to indicate a very high porosity in this
zone because the tool is measuring borehole
rugosity and nat voids in the subsurface
m .s t r i x . The gamma gamma log is still
measuring a very low density for the same
reason.

12 - 15 The gamma ray log indicates a clean sand and A grab sample at 15 feet in2icates very coarsegravel environment while the neutron log shows rounded gravels.
a decrease in porosity associated with a
change in borehole diameter. The caliper log ;

indicates that the borehole diameter varies
between 10.6 and 13.8 inches in this interval.
The density log is very erratic because of
this hole diameter effect.

15 - la Clean sands and gravels are indicated on the
A grab sample was composed of mediu:n gravel at I tsnatural log while the neutron log indicates an geet,

increase in porosity due to an increase in
diameter of the borehole. The caliper log
shows a hole diameter varying f roin 20.9 to
10.2 inches and increasing to 14 inches. This
causes a very erratic density 109

In - 21 All coarse material is indicated by the
A grab sample at 21 feet collected fine gravelsnatural gamma log while high porosities are and coarse sands at this zone.still indicated by the neutron 109 because of

.

large diameter fluctuations as indicated by
the caliper log and gamma gamma logs. A large
a,nount of drilling fluid was lost in this
interval of the test hole during drilling.

e

!

'
.
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TABLE 1 - cont'd
11 - 24 Very slight increases in the natural gamma log A sample of coarse sand with soine gravel was taken

counts indicate somewhat finer materials in at a depth of 24 feet.
this intetval of the borehole. The caliper
log indicates that the hole diameter changes
from 11.8 to 9.6 inches while the density log
measures an increasing density in this area.
This density response is a result of the
decrease in dionneter of the borehole which
allows the gamma gamma tool to measure tmre-
hole densities instead of mud densities. 'the

neutron tog indicates a decrease in porosity
| which is also indicative of the decrease in

'

hole d iaine ter .

24 - 27 The natural gamma log indicates clean sands A grab sample at 27 feet shows coarse sands with
gradtng to gravels while the porosity log rounded gravels.
shows a decrease in porosity. The gamma gam:na
density log shows varying densities between
2.01 and 2.25 grams per cc while the caliper
log shows a changing diameter from 9.3 to 10.8
anches. The caliper log accounts for the
varying density responses in this interval,

1 j-
27 - 30 The natural gamma log indicates clean coarse- Gravels with some coarse sand were collected in s

; grained materials in the gravel range while the 30-foot grab sample .
the neutron log shows an increase in porosity. f

,

The density log shows a decrease in density
and the caliper log indicates an increase in
hole diameter to between 10.2 and 11 inches.

i
'

30 - il The natural gamma log indicates a decrease in A grab sampl'e at 33 feet indacates mostly coarse
grain size; the neutron 109 shows a decrease sand with a f ew gravels.
in porosity into the range of coarse sands.
The density log indicates an increase in
density to about 2.11 grams per cc while the
caliper log indicates a decrease in borehole
diameter from 10.9 to 8.2 inches. Below a
depth of 33 teet, the borehole diameter is
much more consistent and does not cause the
neutron log to fluctuate as much as it does
above the 33-foot zone.

i

e

4
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_ _ m _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _



. e * *

.

4

-
.

4

a

.
._ _ _ _ , ; . . - . - .-~ . ~ . - - -- - -.

TABLE 1 - cont'd i

31 - 16 Clean coarse gravels are indicated by the The grab sample at 36 feet indicates gravels withnatural gamma log while the constant porosity a very coarse sand matrix with a few small cobble 3is indicated on the neutron log. The caliper included in the sample.log shows a hole diameter of between 7.9 and
8.9 inches while the density log is relatively
consistent at about 2.1 grams por cc wittain a
range of 0.1.

36 - PJ The natural galima log indicates clean sands A grab sample at 39 feet collected gravels andand gravels while the neutron log shows a coarse sands.continual decline in porosity. The caliper
log is relatively steady at 8.2 inches in
diameter and the density is consistent for
sands and gravels at approximately 2.05 grams
ter ec.

.

39 - 4.! The natural gamma log indicates a coarsening A grab sample collected at 42 feet indicates
,

and/or fining of the subsurface materials. coarse gravels and a coarse sand matrix withThe porosity log indicates an increasing rounded sandstone and quartz gravels.porosity trend near the 12-foot zone,.while
the density begins to decrease to approxi-
mitely 1.99 grams per cc. The caliper log in
this zone is steady at about 8.1 inches in
dtameter. <

.

4 .! - 45 The natural gamma log indicates clean gravels A grab sample taken at 45 feet shows coarseand sands in this zone while the porosity log gravels and coarse sand uatrix.
s.

shows an increasing, then decreasing porosity |.In the range of 2 or 3 percent. The caliper .

109 shows a relatively steady hole diameter of
8.5 inches while the gamma density log indi-
cates a decreasing, then increasing density. [
This trend correlates with the increasing and
decreasing porosity.

.
45 - 48 The natural gamma log indicates clean sands

and gravels with a predominance of sands or The grab sample taken at 48 feet indicates gravels "'

and coarse sand.fine gravels in this zone. The neutron
porosity log shows an increasing porosity
associated with a fining of subsurface
materials while the density increases to
approximately 2.18 grams per cc. The caliper

j
i
i. !
.

1

f j
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TABLE 1 - cont'd

45 - 48 109 shows a small variability in hole diamater
(cont'd) from 7.7 to 8.2 inches at this depth interval.

48 - 51 The natural gan.ma log shows clean sands at Coarse sands with very f ew gravels were
this interval while the porosity log is encountered in the grab sample at 51 feet. '

relat ivel y consistent and the density
decreases to a value of 1.90 grams per ec.
The hole diameter for this zone ranges from
7.7 to 8.1 inches,

s

51 - $4 The natural gamma log indicates coarsening of A grab sample taken at 54 feet is composed of 50
materials with no fine grain matrix while the percent gravel and 50 percent coarse sand. This
density log indicates density increasing to is consistent with the representation of an
approximately 2 grams per cc. The caliper log increasing grain size shown by the natural ga.nma
shows a decrease in hole diameter to 7.8 109
inches. The bit size for this hole is 7.4
inches. Because there ate no clay or silt
lenses in the borehole which could swell and
pinch the borehole, hole diameters less than
the bit size must be a f unction of mud-cake
build-up. This occurs several times in the .

two test holes. i

54 - 57 The caliper log indicates some hole squeeze The grab sample taken at 57 feet was composed of
(diameter less than drilled diameter) in this coarse sand and gravel but the sample was hard to
zone due to mud-cake build-up. The natural obtain and may have been a composate because 01
q wnm a log indicates a clean environment com- the necessity of fluid jetting in order to bring
posed of gravels while the neutron epithermal the samples to the surface. Hud circulation also
neutron 109 indicates a porosity change of 3 was lost temporarily in this zone due to increased e

or 4 percent in the interval from 54 to 57 permeability.
feet. The gamma gamma log measures a somewhat
consistent density between 1.97 and 2.13 grams

;per cc.
;
i.57 - 60 The natural gamma log indicates a decrease in A sample taken in this zone consists of coarse
,'grain size f rom gravels to a predominance of sand and gravel. It is also in this zone that the

sand. The caliper log measures a hole diame- driller began thinning the drilling mud because ;
ter varying f rom 6.7 to 8.2 inches which is of less circulation loss due to f iner-g ra nned
again a function of mud-cake thickness. The materials encountered near the 60-foot zone,
gamma gamma log indicates that density
averages about 2.1 grams per cc while the [:

i

T

I
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TABLE 1 - cont'd
57 - 60 neutron epithermal neutron If>g shows an
(cont'd) increase in parosity to a maximum of about 33

percent at the 60-foot level.
.

60 - 63 The natural gamma log indicates a relatively The sample taken at 63 feet indicates relat tvelylarge homogeneous section of fine-grained homogeneous coarse sand in this zone. Sample
sediments primarily in the range of coarse descriptions for the next 6 feet indicate
sand. The caliper log indicates a mud-cake consistency of this homogeneous sand horizon,
build-up of approximately 1 inch on the sides
of the borehole where a relatively constant
diameter of 6.8 inches was measured. The
density approaches a relatively consistent
value of 2.15 gran * [wer cc while the neutron
epithermal neutro log shows a decrease in
porosity. ,

"

ti l - 60 The natural gamma log indicates a very con- A grab sample taken at 66 feet consists of
sistent clean sand horizon while the porosity homogeneous coarse sands with no gravels or
lug is steadying at about 27 percent and the fine-grained materials present. It must bedensity log is consistent at 2.16 grams por remembered that the sampling procedure ut s l a zed a
cc. The caliper log depicts the original hole coarse screen which only collected samples ofsize with about 0.5 inches of mud-cake build- coarse sand-size or larger. The geophysical logup on the sides. did not indicate the presence of any materials

smaller than coarse sand in this horizon so at is
felt that the grab sample probably is repre-
sentative.

,"66 - 69 The natural gamma log indicates that the sub- The grab sample taken at 69 feet indicates
.

surface is composed of primarily coarse sand relatively homogeneous coarse sand.
though coarsening with depth. The neutron
epithermal neutron log indicates a slight (2
l>e rce n t ) increase in porosity while the gamma
gamma log shows density decreasing by approxi-
mately 0.08 gram per cc. The caliper lo] in-
dicates hole diameter consistency with a small .,

amoun t o f mud-cake build-up. No breakouts ,

have been experienced in the lower part of ,

this hole, particularly in the sand sequences ,

as compared to the coarse gravel sequences. 1

[
.
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TAUht: 1 - cont'd

69 - 72 The natural gamma log indicates a coarsening A grab sample taken at 72 feet indicates theof the sand or the presence of some fine presence of coarse sand which has been coarseninggravels in the next horizon. The neutron since 69 teet.(potosity) log depicts the thin 1-foot
interval of decreased porosity by only a 2
percent change. The gamma gamma log is
consistent with the neutron log in that it
indicates a 1-foot thick zone of decreased
density of 0.03 of a gram per cc. The calaper *

109 measures a relatively clean boreholc
environment of approximately 7.8 inches in
diameter. This is consistent with the bit
size.

72 - 75 The natural gamma log is measuring the A grab sample taken at 75 feet indicates thatresponses of coarse sand with some gravels subsurface materials consist of coarse sand andwhich decreases the natural gamma response. gravels.
The neutron epithermal neutron log shows a
decrease in porosity by about 2 percent while
the gamma density log is measuring an average
density value of 2.15 grams per cc. The
caliper log shows a constant hole diameter
slightly larger than the drill bit size.

75 - 78 The natural gamma log indicates coarse sands Grab samples at 78-foot intervals indicate coarsuintermixed with fine gravels as the depth sand and fine gravel at this section.I increases. The neutron epithermal neutron log
shows a small increase in porosity while the
density 109 is consistent in response to the

I previous horizon. The caliper log is measur-
ing a true hole diameter of approximately 7.7
inches. No mud build-up is occurring in this
zone of the hole.

78 - 81 The natural gamma log indicates coarse sands A sample taken at 81 feet indicates coarse sand i,

and gravels with an increased percentage of and fine gravel present in the borehole. The
gravels toward the 81-foot zone. The neutron drilling mud at this point is very thin and at asepithermal neutron log is showing a decrease doubtful that many coarse gravels could be broughtin lxarosity while the density log shows an to the surface for collection by the drilling mudincrease in density of approximately 0.2 grams at this horizon. Consequently, the grab sample *'

may not be representative of the 81-foot horizon. t

hp.
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1.-

- - - - .



_.

. e * '

s . -

I *

i

, .
* 's,

( J. wh w _J _ . h . L
,

'
.,

TABLE 1 - cont'd
'

73 - 81 per cc. The caliper log indicates a decreased

(cont'd) in hole diameter of approximately 0.4 i r.c he s
which brings it true to original bore
diameter.

HI - 31 The na*. ural gamma log shows the increase in The grab sample taken at 84 feet indicates coarse
grain-size fraction in this horizon probably sand and fine gravels. Again, the samplang
to a medium gravel with some coarse sand procedure must be considered when determining
metrix. The porosity log measures a slight whether this is a representative sample of
increase in porosity while the gamma density subsurface materials.

; log is somewhat consistent at about 2.15 grams
! per cc. The caliper 109 shows the hole in-

creasing in size to the standard bit sis.e of ,

7.5 inches. This probably is due to the
presence of coarser-grained materials which
would allow the mud-cake to be absored into
the formation rather than building up on the
outside of the walls,

81 - 87 The natural gamma log indicates that grain The grab sample taken at 87 feet collected coarse
4

sizes are decreasing to coarse sand and sand and fine gravels at this interval.
possibly some fine gravels in this horizon.
The neutron epithermal neutron log indicates a
decrease in porosity to approximately 25 ,

percent while the gamma density log varies
between 2.15 and 2.00 grams per cc. The
caliper log shows approximately 1 inch of
mud-cake build-up on the borehole for the next
6 feet of the hole.

87 - 90 The natural gamma log is showing an increase The sample at 90 feet consisted of rounded gravels
in grain-size between 87 and 89 feet. No more and coarse sands.
natural gamma log is available in this hole
because of the tool configuration which placed
the natural gamma sensing head above the
neutron epithermal neutron tool which was run .

[simultaneously in the hole. Conseguently,
4approximately 5 feet of the lower portion of

this borehole are not monitored by the natural ['
gamma probe. At the 87 to 90 foot interval,
the neutron epithermal neutron 109 indicates a

.

6
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, TABLE 1 - cont'd.I

87 - 90 relatively consistent porosity of approximate-
(cont'd) ly 25 percent. The gamma density log has de-

creased by approximately 0.08 gram per cc in
the last 3-foot interval while the caliper log
is showing a mud-cake build-up on the borehole
wall. It is probable that the hole diameter
in the lower portion of this botehole is true
to bore and that the decrease in diameter in-
dicate the presence of mud-cake build-up on
the sides.

90 - 93 There is no natural gamma log available for The sample retrieved in this interval consisted of
this interval as described previously. The coarse sand and fine to coarse gravels. Some atneutron epithermal neutron log is measuring an these coarse gravels may have been brought up inincrease in porosity which has been consistent this interval by the sampling procedure in that
with. sand-size fractions in other portions of the drilling fluid was jetted at this zone to
the hole. The gamma density log indicates remove some of the coarser materials. These mayvariability in subsurface densities of .

not have been retrieved at other intervals,
approximately .2 grams per cc. The caliper
log indicates that the hole diameter is vary-
ing by approxmately 2 inches in size from
mud-cake build-up and borehole rugosity.

93 - 96 tio natural gamma log was availale for this Gravel was obtained in the grab sample taken at 96interval and the neutron epithermal neutron feet,
log shows a decrease in porosity toward the
bottom of this hole. The gamma density log is
slightly variable at about 2.1 grams per cc
and decreasing while the caliper log indicates .

a relatively consistent hole diameter of about
8 inches.

96 - 99 There are no geophysical logs available for The sample from this lower interval indscated
t

this lower interval of the hole because of coarse sands with medium gravels but cannot be
gravel settling from the drilling mud of the substantiated by geophysical logs since the log-Bedrock at hottom of previous day.

hole. ging sondes could not penetrate through the bottom ,

sluff.

The drilling continued to 99.8 feet where a bed-
rock sample of fine sandstone was brought up. rio ('geophysical logs are available for the bedrock ;, . *
materials because the drilling was not designed to p,
penetrate the bedrock.

J
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TABLE 2 - GEOPHYSICAL LOG INYERPHETATIONS AND CORRELATION WITH

AVAILAllLE SAMPLES - MW - 2
--- - --- ------- ------------ --------------------------------------------------------------------------------------------
DEPTH IN CLRVAL ( FT. ) GEOPliYSICAL LOG DESCRIPTION SAMPLE DESCRIPTION

-----_---__.----_-----_------------_-------------- .-----_--------------------------------------------------------------------
0- 1 The natural gamma log indicates increasing No samples were taken out of the hole in this

natural radioactivity from the surface to a initial interval but the materials were exa.nineddepth of about 3 feet. This is a f unction of via a backhoe pit dug 60 feet northwest of the
small grain size within the silt or silty clay Monitor Well. In this backhoe pit, the first 2
range which tend to have higher percentages of feet of material consisted of man-made fill,
Potassium 40, a natural gamma emitter. The mostly sands and gravels with some silty clay.
radiational readings are only on the order of The next foot ( 2 to 3 f eet in depth) consisted of
magnitude of 110 counts per second which is a top-soil horizon.
one less than would be expected for a pure.
clay. There is no neutron epithermal. neutron
log in this zone because this sonde was run
simultaneously and in tandeum with the natural
gamma log, thereby forcing a data loss of .

approximately 4 feet. Conversely, it should
be noted that the natural gamma log has a loss
of approximately 4 feet at the bottom of the ,

hole due to its position on top of the neutron ,

epithermal neutron sonde. The caliper log in
this 0 to 3-foot interval indicates that the '

drilling fluid jetted out a larger diameter
hole than the bit size. The average hole
diameter in this interval is approximately 10
inches. This large hole diameter strongly
affects the gamma gamma response which is
reading in the mud-water range at 1.36 grams
per cc.

'

| 3- 6 The nac. ural gamma log indicates decreasing No grab or split spoon samples were taken in this
natural radioactivity which suggests an interval but the horizon was examined via a back-

i

increase in grain size on this interval. The hoe pit dug nearby. The 3 to 6 foot interval ini
caliper log shows a marked decrease in bore- the backhoe pit indicated clayey silt or silty
hole diameter from 10.5 to 6 inches. The clay grading into a sandy sa lty cl.sy at approxi-

;

mately 8 feet.
p

,

n,
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TauLL e - conted
3-6 gamina gamma log in this interval shows a
(cont'd) rapidly increasing density as a function of

the hole diameter change. The neutron epi-
thermal neutron log is coming on scale at a
rather high porosity of approximately 42
percent; this is probably a function of the
fineness in subsurface materials as indicated
in the pit discussed under " sample des-
cription."

6-9 The natural gamma log is relatively stable at The sample at the 6 to 9-foot interval was
approximately 80 counts per second indicating analyzed in the backhoe pit and not from grab or
the presence of relatively fine-grained silt spoon samples. The backhoe pit indicates
materials. This response is not in the clay coarsening of materials with depth,si ze range however. The density log shows a
general decrease in density while the caliper
log Shows a squeezing of the hole to a
diameter of approximately 5.5 inches which is
less than the bit size used to drill the hole.
Some of this squeezing may be a function of
mud build-up and some the function of' hole
squeezing due to unsupported borehole walls
and fine-grained materials.

9 - 12 The natural gamma log indicates a sharp The only sample examined for this depth intervaldecrease in natural radioactivity indicative was that within the backhoe pit which indacated a
of coarse-grained, claan (no fines) materials, transition to fine-grained clean sand from the
The log reaches a level of approximately 65 initial silty-clay sand near the surface of this ,

counts per second which is indicative of a borehole.
, .

clean, coarse sand and gravel material
2-

throughout the rest of this borehole. The
Caliper log shows the hole diameter approach-
ing th<st of the original drilling size so that
the reading on the gamma gamma log should be
indicative of formation densities. This
density is approximately 2.0 grams per cc.
The neutron epithermal neutron log is rela- '

,

tively constant at 35 percent but is showing a
shift toward a much lower porosity. This

;shift occurs when materials grade from fine to
coarse.
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TABLE 2 - cont'd
12 - 15 The natural gamma log has decreased in count A grab sample was taken at a depth of 14 ft.ct.to its minimum value indicative of very clean This sample is composed of coarse sand with somegravels. The neutron epithermal neutron log fine gravel in a silt matrix. Grab samples were

shows a marked shift to lesser porosities collected with a screen which was only capable utwhich is also indicative of coarsening of sub- collecting coarse sand or larger materials. Such
surface materials. The caliper log fluctuates samples cannot retain finer grained materials itbetween 5.1 and 7.9 inches in diameter, they should exist. Consequently, the geophysicalindicating the presence of some mud-cake logs must be relied upon to indicate the presencebuild-up and hole squeeze. Subsurface densi- or absence of fine-grained materials.
ties in this horizon are irregular because of
borehole rugosity as indicated by the caliper
log.

15 - 18 The natural gamma log is very steady, indi- A split spoon sample was collected at a samplecating the presence of clean sand with some depth of 17 to 19 feet and was composed of mediumgravel. The neutron epithermal neutron log is sand to fine gravel . Sample volume was very smallrelatively constant at approximately 25 per- because of plugging of the sample tube withcent while the gamma density log shows a gravels.
steady increase in density from 1.50 to 2.15
gm/cc. The caliper log in this horizon indi-
cates hole diameters varying 2 inches in size
which explains most of the variability in the
gamma gamma 109

13 - 21 The natural gamma log is very steady with The only sample taken at this interval was thepossibly a small trend towards decreasing split spoon sample described in the previouscounts. The neutron epithermal neutron log interval.shows a small variability in porosity from
approximately 27 to 25 percent. The gamma
qamma log shows a rather large increase in

! density to approximately 2.20 grams per cc.
This increase in density is a function of the

r
coarsening of materials into the gravel size
range. The caliper log shows an increasing
hole diameter to 7.7 inches.

,

21 - 24 The natural gamma log consistently shows a No sample was obtained at the 21 to 24-footsmall scale trend ot decreasing counts which interval.
can be interpreted as a change in percentage
of fine to coarse-grained sanda ar.d gravels, *

The neutron epithermal neutron log shows an s
'

increase in porosity for the 3-foot interval
.

4

!
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TAlli,E 2 - cont'd

21 - 24 hetween 22 and 25 feet which3 may indicate a
(cont'd) umall zone dominated by clean sands rather

than coarse gravels. Conversely the caliper
log for this zone shows an enlarged hole
diameter of approximately 8.3 inches in size
which would indicate that the hole had caved
at this zone. This increased hole diameter
wauld tend to cause a shift to higher porosi-
ties on the neutron epithermal neutron logs.
L'or this reason, it is demonstrated that the
neutron epithermal log is affected by the hole
diameter and is not measuring only changes in
porosity and subsequently grain size at this
horizon. The density log for this hole
interval shows the decrease in density which
woul) be a function of the variability of hole
diameter. The indicator 109 in this borehole
appears to be the natural gamma log which is
not highly affected by borehole rugosity and
diameter variability as are the density and
porosity logs. When the caliper log indicates
an increase in hole diameter, the density log
will show a decrease in density while the
porosity log will show increase in porosity.

24 - 27 The natural gamma log indicates a slight shift A split spoon sample composed of medium to coarse
to the right indicating a decrease in grain sand was taken at the 25 through 27-toot interval,size to the sand range. The caliper log shows
a decrease in hole diameter from 9.1 inches
down to approximately 6.2 inches. The gamma
gamma log has a reading of approximately 1.97
grams per cc while the neutron epithermal
neutron log shows a decrease in porosity at
this zone.

27 - 30 The natural gamma log shows a 1-foot zone of
The only sample for this horizon is a split spoondecreased grain size possibly due to a medium sample taken at 25 to 27 feet as previously aa

,

sand layer between 28 and 29 feet below described. '

surface. The section then coarsens to coarse
sands and fine gravels at 30 feet. The '

neutron porosity log continues to show a
decrease in porosity with only a small ,
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TA13LE 2 - cont'd

.'7 - 10 excursion to the left (increased porosity) at
(wnt'd) the 29-foot depth. The caliper log is con-

Linuing to show a decrease in hole diameter
down to 5.2 inches and the gamma gamma log is
increasing in density to approximately 1.96
grams per cc.

!O - 35 The natural gamma log shows a marked decrease
There were no samples at this interval.in count rate indicative of a coarsening of

the butebole materials, possibly to a coarse
gravel. The neutron epithermal neutron tog
reads a minimum porosity value of 19 percent
while the caliper log indicates some hole
variability between 5.2 and 6.3 inches in
diameter. This small hole size is probably a
f unction of mud-cake build-up which would tend
to decrease the responses of the gamma gamma
log as seen at the interval between 30 and 33
teet. The gamma gamma log is a true measure
of the formation density when the hole

diameter is less than bit size due to mud-cake*

build-up.

33 - l t> The natural gamma log indicates a return of
A gral) sample was taken at 35 feet which w.asthe subsurface materials to a finer fraction composed of gravel. The sand was lost within theof coarse sands and fine gravels. The neutron mud during the sampling procedure.porosity log shows an increase in porosity

which would also he indicative of this
decrease in grain size. The caliper 109 is

| tegistering a hole diameter much less tl.an
( originally drilled indicating the presence of

mul-cake huild-up on the walls which has
decreased the density values to 1.77 grams per
cc.

-

M - 39
l The natural gamma log shows a general shift Ib samples,toward a coarser material bet. ween 36 and 38

feet. The neutron epithermal neutron log
continues to show an increase in porosity
while the gamma gamma log depicts very low ,

density values in the range of 1.65 grams per '

ec. These low values and high porosities are i

i-

i
'
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TAtlLE 2 - con t 'd

16 - 19 interpreted as a function of, borehole rugosity
(cont'd) and mud-cake build-up. The caliper tog is

indicating borehole diameter changes of up to
,-
.

2 inches in this interval. '

19 - 42 The natural gamma log is relatively steady A split spoon sample was taken at the 40 to
within this horizon indicating a coarsening of 42-toot interval which consisted of hoinogunous
the fraction below 40.5 teet. The neutron medium grained sand.
porosity log shows a decrease.in porosity
while the caliper log is varying between 7.7
and 6.6 inches in diameter. The borehole
diameter at 40.5 to 4l feet should be approxi-
mately true; thus the density log readings of
approximately 1.91 to 1.97 grams per cc should
be indicative of the subsurface densities of
the coarse gravels and sands.

42 - 45 The natural gamma log is very steady in this A grab sample was taken at 45 feet which was
horizon with one exception: 44.5 feet below composed of coarse sand and gravel .
surface it appears the sands may decrease in
grain size slightly. The porosity log
generally showed a decrease in porosity except
for a maximum at this 44.5-foot zone where the
porosity increased to 27 percent. These two
pieces of evidence would indicate a small
half-foot interval of finer grain material at
this horizon, probably within the range of
tane sand but containing no silts or clays.
The gamma gamma log in this horizon is some-
what irregular between 2.1 and 1.96 grams per
cc which may be a function of variable hole
diameter as indicated by the calipet 109

45 - 48 The natural gam.na log indicates two zones of There were no samples collected at this interval.
decreasing grain size at 46 and 48 feet below
surface. The extent of this decrease would be
on the order of magnitude of changing from
coarse sand and gravel to coarse sand with few
if any gravels at this horizon. The neutron
epithermal neutron log shows a steady increase !,

in porosity while the gamma gamma log is some-
what variable equal approximately to 1.95

s ,
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TABLE 2 - cont'd
4S - 48 grams per cc. The caliper 104 t r:d ica te s
(cont'd) decreasing hole diameter which is a function

of mud-cake build-up. '

48 - 51 The natural gamma log indicates relatively rio sample was taken at this interval.
homogeneous conditions at this interval in the
coarse sand aiad medium gravel range. The
neutron porosity log shows a maximum in *

porosity of 30 percent while the gamma gamma
log shows a decrease in density to a minimum
of approximately 1.75 grams per cc. It is
felt that these two pieces of evidence ,

(contrary to the natural gamma logi indicate
hole enlargement at this interval which may
not be evident on the caliper 109 because of
mud-cake build-up. The caliper log at this
interval does indicate a decrease in hole
diairster to approximately 6.3 inches which is
1 inch smaller than the initial hole size.

51 - 54 The natural gamma log indicates that 'at A split spoon sample was taken at the interval of
approximately 52 feet in depth subsurface 52 to 54 feet below ground surf ace and was com-
materials are fine to approximately medium to posed of medium to coarse grained sands with a
fine sands with very few gravels included. limited amount of gravel . This split spoon sn.nple
The neutron porosity log goes from a minimum substantiates the natural gamma and neutron epi-
of 23 percent to 30 percent which is a thermal neutron log responses for this anterval.
f unction of the coarsening to fining trend
between 50 and 54 feet. The caliper log shows
an increase in the hole diameter to approxi-
mately 7 inches in size which is relatively
close to the true hole size. The gamma gamma
log shows a return of the subsurface densities
to appproximately 2.05 grams per cc which is
within the expected range for these subsurface
materials.

54 - 57 The natural gamma log is relatively consistent There were no samples taken at this interval.
in this zone though possibly indicating a
coarsening of the section between 55 and 57.5
feet in depth. The coarsening of this
fraction may cause borehole instability and
increased breakouts which then can be filled' in with mud-cake as indicated by the caliper

___ _ _
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TABLE 2 - cont'd ,

a54 - 57 log. The neutron porosity log shows an
(cont'd) increase in porosity with a slight decrease in

porosity between 56.5 and 57 feet in depth
which may be measuring borehole rugosity at .

this interval. The gamma gamma log is some-
what erratic in this zone going from approxi-
mately 2.1 grams per cc down to 1.96 and
averaging approximately 2.0 grams per cc.

57 - 60 The natural gamma log indicates the presence A grab sample was taken at 60 feet composed of
of fine sand at 58 feet in depth with the gravel with soaie coarse sand.
section coarsening to medium sands and gravels
between 59.5 and 62 feet in depth. A neutron

-

porosity log measures a somewhat consistent
porosity of 25 percent while the gamma gamma
log shows a major decrease in density at the
59 to 60-foot zone. This change in density is
a function of the hole diameter change at the
60-toot zone indicated by the caliper 109

60 - 63 The natural gamma log shows coarse sands and rio samples taken at this interval.gravels present between 60 and 62 feet, then
fining at the 62-foot zone and remaining
constant at 64 feet. The neutron porosity log
shows a decrease in porosity with depth while
the caliper log indicates a minimum hole
diameter of 4.8 inches varying to less than'

6.1 inches at this interval. This small hole
diameter is a function of mud-cake build-up
and hole squeeze. The gamma gamma log indi-
cates an increase in density to approximately
2.7 grams per cc which is the maximum density
er. countered within the borehole. This density
increase may be a function of the presence of

i

large gravels and cobbles in thissome
( hotizon.

63 - 66 The natural gamma log indicates a constant flo samples at this interval.
response from fine sands in this horizon. The
neutron epithermal neutron log shows a some-
what steady porosity response within 24-27
percent while the gamma gamma log somewhat

.
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TABl.t: 2 - cont'd r.
g. ,

63 - 66 decrease to approximately 2.03 grams per cc. 1 ~'

(cont'd) The caliper log does show an average hole *;
diameter of approximately 5.5 inches in this
interval.

.

66 - 69 The natural gamma log shows a gravel zone at No samples at this interval.
approximately 67.5 feet extending to 68 feet
in depth, then returning to medium to fine ,

t.

sands at a depth of 69 feet. The neutron y
epithetmal neutron log shows a constant
lorosity with one small excursion to an
increased porosity at 68 feet which may
coincide with the increased percent of gravels
indicated by the natural gamma log. This

,

increased porosity is probably a function of
borehole wall instability due to larger grain *

size at that horizon. The caliper log shows i
an increase in hole diameter to approximately *

6.3 inches at the .69-f oot depth .

69 - 72 The natural gamma log indicates sands with few A split spoon sample was taken between 70 and 72
gravels composing this interval of the bore- feet and composed of medium to fine sands with few
hole. The neutron [orosity log shows a vari- gravels. The sample was mostly composed of medium
able porosity between 20 and 32 percent while sand.
the gamma gamma log is relatively constant at
approximately 1.85 grams per cc. Porosity
irregularities and the low density values are
probably caused by mud-cake build-up as indi-
cated by the caliper log at this horizon. The
caliper log shows a relatively constant
diameter of approximately 6.3 to 6.8 inches .
but may not be indicating rugosity features
which would tend to vary the neutron and gamma
logs.

72 - 75 The natural gamma log shows a slight A grab sample was taken at 75 feet which was
a

coarsening of the subsurface materials to composed of coarse sand and gravel.
include so.ne gravels in addition to the medium
sands. The neutron porosity log shows a
decrease in porosity while the gamma density
log shows an increase in density to approxi-
mately 2.13 grams per cc. The caliper log
indicates that squeezing was occurring in the
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TAlllE 2 - cont 'd

'

h
7 .! - 75 borehole in conjunction witl! mud-cake build- I

(cont'd) up. This decreases the hole diameter to less ik-
than 6.5 inches in diameter. b

h.75 - 76 The natural gamma log shows a 1-foot interval Ib sample at this interval. [-
between 76 and 77 feet which is composed of ['medium to fine sands with no gravels. The
neutron epithermal neutron log shows a

t .G
decrease in porosity at this horizon with an
average porosity of 21 percent. The gamma
g a:nm a log is quite variable between 2.25 and
1.79 cc because of borehole rugosity measured
by the caliper sonde.

1

6.
78 - 81 The natural gamma log shows a 1-foot interval A grab sample was taken at 80 feet which was

between 79 and 80 feet of medium to fine composed of rounded gravels with some coarse
sands. The section then grades to coarse sand.
sands with few gravels. below 80 feet. The

,

neutron epithermal neutron log shows an
increase in lorosity associated with ,a fining
of the sediments between 79 and 80 feet and a *

decrease in porosity below that zone. The
gamma gamma log is somewhat variable at values *

ranging from 1.77 to 2.04 grams per cc. This
variability is probably a function of borehole
rugosity which is not well measured by the
caliper log because of mud-cake build-up.

al - 81 There is no more natural gamma log for this No samples at this interval.
section of the hole because of the tool *

configuration as explained for Monitor Well 1.
The neutron epithermal neutron log is
relatively consistent at this horizon at a '

porosity of approximately 22 percent, whi'e
the gamma gamma log varies between 2.06 and
2.18 grams per cc. The caliper log shows
almost true hole diameter, then a decrease in
hole diameter probably because of mud-cake
build-up below a depth of 82 feet.

.
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TABLE 2 - cont'd
,

84 - 87 The neutron porosity log indicates a steady A grab sample was taken at 85 feet which consisted '
p.arosity while the gamma gamma log shows on of gravel in a silty matrix. The silty matrix was ( ,.average density of 2.1 grams per cc. The notcaliper 109 for this zone shows a pinched hole sampled within the grab sample but was 6

reported by the driller.diameter of less than 6.5 inches.
p

87 - 90 The neutron epithermal neutron log was taken There were no samples at this interval. O, . .to a depth of 89.5 feet in this monitor well.
'

The porosity log at this interval indicated an i
increase in p2rosity possibly as a function of P
decreased grain size. The gamma gamma log [I
shows a consistent density of approximately ['_,

'

2.26 grams per cc while the caliper log showed : ,f
a decrease in hole size. A

90 - 93 The only geophysical 109 taken below a depth A grab sample taken at 90 feet indicated roundedof 90 feet was a caliper log which indicated gravels with some coarse sand.
an approximate hole diameter of 5.5 inches.

| It appeared that the hole had sloughed to a >

depth of 91 feet over the night probably >
,

because of the settling of coarse and' fine
grained materials within the drilling fluid.

[ The rest of the samples taken within the borehole showed medium to
large clean gravel s below ground surf ace, The bottom of the monitor well is located at 95

feet 6 inches below ground surface.
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:TABLE 5 (ENGINEERING USE DATA .pCLASSIFICATION
wi
.

6Depth to Depth Depth Range Shrink- |'Seasonal to from Range in in Swell ESoil Type Water Table Bedrock Surface USDA Texture Unified AASHO Permeability Reaction Potential ~

[ feet) (feet) (inches) (in.-br.) ph (
6

Wheeling 4+ 10+ 0-34 Silt loam ML,CL A-4, .63-2.0 5.5-6.5 Moderate |.to. silty A-6
clay loam. LJ

34-64 very fine ML,CL A-4, 2.0-6.3 5.0-5.5 Low b
sandy loem SM A-6 I
to very 0
gravelly 0

-
sandy loam

!(-64-80 Stratified GW-CM, A-2 6.3+ - Low
sand and GC, GM '

gravel
___._.._____..._-__.__-_____.._- _. --- ---

- -.

Sciotoville 2+ 10+ 0-15 Sitt loam, ML A-4 2.0-6.3
- - .

Low----
Floam '

15-32 Silt loam CL-M L A-6, .20 .63 5.0-6.0 Moderate i

32-46 Fine sandy SM A-2 6.3+ 5.0-5.6 Low______-_-______________--____________ =-- --- ______-- --- - ==- = -- -- = === ==-__ pLak in 5+ 5+ 0-11 toamy fine SM A-2 6.3+ low ''
sand *

11-144 Loamy fine SM A-2, 6.3+ 4.5-5.5 Low ,Isand to SP-SM A-1
sand %.

f__.-__ -_-_-_____--_-_____-- --- __
__ -. ---- --

-_ -- -- - -- -___ g-Ginat 0 10+ 0-11 Silt loam ML A-4 .63-2.0 Low i----

11-52 Clay loam M L-C L A-6 .20-0.63 4.5-5.5 Low- '

/or sandy Moderate eclay loam
. '

52-60 Inamy fine SM-M L A-4, 6.3+ 4.5-5.5 tow
sand A-2 7

. (________ ______-- - ..___--
_ . . _ - __=_.. _- -

- ___ .- .-- - _ __ __
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Screen: 10' of 16" Layen Bronze
U*% dirty shutter screen.'. sond ond

- 9' ''I
.

s; Cone: 16" x 22" x l'6" steel.. w

]y .

..
~ cone.

,- WELL:,

$ .[ -

! d
Capacity 250 G.P.M.

?) 35 26',
Guarantee 250 G.P.M.N 9 -o / * "."9 Started 7-18-56- n. sond ond

,I d graveg Finished 8-10-56N

|j Accepted 8-10-56
. . , ,

' . Static Level 64'9Q _'4 P. Level 72'<t _ , . -
m Pressure

black Pumped 250 G.P.M.
Q sand Depth 100'6". , ,

57 REMARKS:, block send
& breken cool

- 60 12 tons of pea gravel used.

-

hEd Gas engine on right angle drive.
.

70
y

sond ond
-' "

.

o little 16"
gravel casing

80.

Isond ond

f!
[! 16" screen

9' "'I

1 I-e
|-

1 i 1
, i steel conet-

101' -

l'e" / #
N

\ cement cone
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I TABLE 4B Driller's Log of Well No. 2 shown in Plate 1.,

,
e. - }

', 3
r{ ,

. ..

: '
'
,

,

''
, .

:::

i
-

m
. o, . .

. a
1 il .

*

') yello'w MATERIAL:'

: a cloy
@3

10 Pit: 75' of 26" steel casing: -" ,

and,.
.

89' of 16" steel casing.|r q clay &
I! $ 8' ''I

Screen: 10' of 16" bronze
20 shutter screen.1

,'
.. ;

Cone: Steel bottom.,

dry sand '. . ,

WELL-'

& gravel,

, ''.

Capacity 250 G.P.M.
9 26" Guarantee 250 G.P.M.'i *

feasing Started 8-1-563' j
- ' Finished 8-15-56

5 40 R Accepted 8-15-56> r:
H Static Level 63'6""

p. Level 65'
' ,

brown - Pressure
. sand $ ~

Pumped 250 G.P.M.
Depth 99'

55 M'MS

b. Used 15 tons of pea gravel.
sand &--

grovel

70
~

'

( y
___

! 16 "

{. brown casing
sand,

t
!

4

90 1 16,, scre e n
g i

g/'-

ugrovel =
|

I 1

| 99'
\stee| bottom

:
i

__ _ __ . _ . _ . _
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.

I { ,., TABLE 4C Driller's Log of Well No. 3 shown in Plate 1
,d

' :.1
.

,

.

1m
r- 4

*
.

;
. ,.

#t

,. 3- O
h

M'

MATERIAL:s

.; yellow
} g; ''Y-

Pit: 75' of 26" steel casingO 10 and.

.

87'6" of 16" steel casing.
.

* r- brown-

',' ,d sand Screen: 10' of 16" layned.

bronze shutter screen.
'

20~

?1 Cone: Steel Bottom..

~

WELL:
y ; sand &

c.; gravel
.

Capacity 250 G.P.M.
'.' Guarantee 250 G.P.M.
9 c., Started 8'22-56e 7 26,,

Finished 8-29-56-~- *2 /* ' .'"8- -

y Accepted 8-29-56
h 40 N Static Level 60'$"

P. Level 62'6"
..t = Pressure*

Pumped 250 G.P.M.-s
-| = Depth 97'6"

REMARKS:

brown Used 18 tons of gravel.
sand

.

,

16",

80 /c sting

sand &
grcvel

g

i
A I I

90 | | | 16"-c g [y~ SC"*"gravel |

4 1 i

steel bottomi

t
-._. _ _ _ _ - -
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*
TABLE 4D Driller's Loc of well No. 4 shown in Plate 1,_,

(: ma
h).~ t fi-

J

M ..
. ..i

il
a -

.,

r.s

1, O l>

;., h

{w clay &
MATERIAL:p; grovel

!.~
~,

I,1 M 6 Pit: 73' of 26" steel casingf "O and
u..

89' of 16" steel casing.9 T.
hj .y9 Screen: 10' of 16" cook

bronze screen,
q ~,i. N Cone: Bronze bottom.y e .a
C
w WELL:MUm

't,
.;

Capacity 275 G.P.M.- dry Guarantee 275.G.P.M.Cy . o gravel
Started 10-30-56$j ||j &5 d
Finished 12-4-56_.

q p Accepted 1-16-57
.

26c' Static Level 66'II ,d, ['N"9 P. Level 72', .

- -
- Pressure

;
~ $ Pumped 275 G.P.M.

Depth 98'
.

REMARKS:

.
16 tons of pea gravel.

9 k
$

68

y

!
~

16".

/ cosing
clean #
sand &
gravel

1
'

i ia

l 1 16"
"O | | screen

t I

y I e

95'
\ ronze bottom! b

_ _
- -
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| HYOROME TER ANALYSIS SIEVE ANALYSIS |
"g* CL AY (PL ASTic) TO $lLT (h0N-PL A$71C) L $F#NE M 0 uu | COARSE FsNE CCARSE |

4s'ui= [s"uIk 6
' *"

' r" 3" s" a* .usu ,u 4 uiw. i min ":co "'ioo a's * so is "a # 4 ,3" /; 4

| ! I I I
'

;7 BCRIN , NO. T B -1 ,

|| | ||||| | |' | |
SAMPLE NO. = 2. .a

'- DEPTH = 4.5so

. . | | | Rem eks a D os .0056mm., Cu= 10
_ zo

|| | | i o,.,

Y h .I ! \ i ! I I |

|, h
'

0" E |, Illi Ill I N l il l ll - 1 Illl | 5
.

*y : nn u n i i s n| 1 u in i ':
-

!|, 11 II I :lll I I l\ l ill i I I I |||| s
I I || 1 | | i\lilli | I I l li :'

.. ,
' '

|| | ||
~

l WI ||

$
' '

I lu n ||| I lllT r n - I n, ,,

I '

BCRING NO. TB-I
, ,

| | | | | y| |
SAMPLE NO. = 6,

e, - A DEPTH = 10.5 - to
,

||| | | \ | ||| || Remorks 3 0103.27 mm ., Cus2''' u

1 -. !' |;
a

| || IN I Ill i I || I Ill III 'E
II i |, I II I Ill | I i\ 1 || Ill | I .Il l HI || [5

3 ., i iniH i I nn li n i ini I i nunn ul u ,,:
53, || || | | | || ||1 l ||| l I I IIII I nlli 'l - Il l I ,,3

.

I || I I III i| || | 11 I || | Ul: I I I _Ill l I :'
"

,, ,,

Il | I I l\ | | || | || | | 'lli || | IllI' '

Il 1 - | |||1||| Illll M Iil| ||11. I I Ill ll i Illlin

': inn inin n nini i ! i n n i nun u BcR_.18 2
. ,

i i ima ii i Ii nuriI =.~u.ra . .,,,

I IInnli N l l!I I || || | Il li | | a - ,6 = oio .oe- -. c toe ..

| 5' || ; l Illll I Nll! fil lI IHil l Illlill l i l illll l l 'E'

| E' IuI Ilun | I fN I ! || | | | Hin i l i Illiin i I IlulliI 'i'

|| |i i Ilkii!i i lili lili || I Illiin i i niliu ! I iWin i I
'

![ hil| I Ililllil I lill!|t I
:-

:
lN llll|| | Illllli i l I!lllil | I Illlill | I [i

|||| I! I ill!Ill | I I ||1 MHH I I il!I!!! I i ill!IN I I illl!- 1II :'

*

Iiil || | ||l||i!I I i li I Mll_ l l IllH!l| I |||1|l1I I clil !! I ' , ,
nun: i innui i i u,u I nu m i annn i nuun i nnnn i, ,,,

CO S0 10 5 s 3 0.1 045 040sOCOS 0.0001 0.0005 0.C0004 000005

CR AIN SIZE IN ulLLlu CTER$

GR AD ATION ANALYSIS
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| HYOROME TER AN ALYSIS SIEVE AN ALYSIS |

j 1 cLav (Ptastsc) To slLT t hon PL ASTIC) D7U M 8L88FI N E | M | COAR$E FINE I OANSE l

" $. '/ * s s* s* --[ ~' 4s u"i= is"uSn.
"

4 is. i uim " zoo a'ioo * ie "a #4 ,

!fI iiil l'
BCRiNG NO. T B-2" ~ '25

so .

| 4'< | |
SAMPLE NO. = 8|,|j" '

DEPTH = 20.5. 2o

| | \| Remark:= 0 on.23 mm., Cu:31 o

2... I l- | T || || lill | | '
"

!" Il | | \ | j || E
'

: Il I l\ I il I "$
"

a "?!
-

s' I I I l lI I II | ":
**

lil || "En l I \ | | |

" "
I I V | | |

x
1 | 11|

' "
hI || N... I I ll l I Il I I>-

N d so .

I I
o

| BCRING NO. = T B -280 N SAMPLE NO. = 10
' '

, .. > i

so DEPTH = 30.5
' i. | | | | \ | || | Remarks = Do= .24 mm., Cu 5

- to

,

| | !. I I III | | | 1!l,.{ q
% : 1 i u a i || in i l u i iilnii n ,, ;,,

5, 1|| I Il lli ! ||\ l || | | Illllll i I _Ill I |||1||| 1 I
,,

5 ,, i II || | l ll N I I I II |||| Illi I 'l||||l| | | ,,3
:I I Il ll !N I I Illi l || 1 II Il l! I Illll l I :'

" "
| I Ill IllIIKI || |||| |||| | | Illi- Ill ll!Il l |'

Ill.Il Illiill lillilll Milil l ||11111 I lill ll i i llinil l i
"

,,
'

'

|| || ! I |||| | 'l ll ll ' ||| || ll ! I I l | BCRiNG NO. = rB-3
'

|| l. lll | I l I ! II j I | | E"ld'": [,''
.

0,

I I I I I| |||1 I I ! ni I I l l i Il! a-- o+*e- -."'

! || ! || ||||1|| | | | || | | Ill l i I Illlll i l I | |1||| 1 I "E
i" | II I || Illilll| I I IlliI| |||||11 i l ihill I I ||||l|| l I ^5
; || || | t il| | |||||11 I I ||||! III ||11||! I I || |||| | | Illllll I I "$
"*

3^ ||| Ill | Ill ilI I Ili l | | | 4!ll | I I llll!!! l I I!ll!!l I I !! lull ! l "5
*

||| || ij! I!I || ||| | | !kn:: I I I!illl I I illlli ! I lillll! I I "E
"

jj |I tlkilli II ll || IljilliI i olii!I I ti ltliII ill!Ill I I ' , ,
li L I I ! illliiil I I!iil |I I Ill!l!l I I illlh i , i illllli l I liilliI ! i, ,,,

GR AIN $1ZE IN WLLIM ETER$

GR AD ATION ANALYSIS
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-

',) | HYDROME TER AN ALYSIS SIEVE AN ALY SI S |

CL AY (PL ASTIC) TO $lLT (hCN- PL AS TIC) Fi N E j as o up | C0amSE 81NE C0an5E

4s'ui= [s"uS=.
*"

u , em 4 is. s uis "too *ico * 3o is s # 8 a ae 4 3/, 3/ / s 5- e4

- || I ||||| | | || | BORING NO. TB-3--.;
".3 SAMPLE NO. * 4 ~ ''

"
'

,o DEPTH 7. 5
9 || | || ,||| | Remarks: Dio .3 mm. , Cu= 18

- 20

oF7 P * 70 --

,
- . . 30 d .

i.' '

1" !" ||| | IK I I I 's'

W ?! : | | | | | || N I I | | | 11 l il
"

";3
:

j j', .ll i 1 | | | I l | | | || II ll l
"

,
i'' I I || | | l I f II

i' I I I \ | | | | Ill i
" "

'

9- || | l| I IM | | | I ll || | ||1111
' "

: : '"

:N I 'II | | | || ||
. ,c o

BORING NO. 3 TB-3
3 -

"

! Il'
. SAMPLE NO. 9

~ ''
-

d !> I

I bl || |
_

CEP T H 25.5 . rog _

Il I l I

!' | |I
d ^' ** "* U*' * * " " * *

J
| IfR I || | Il l || || | || l || | | 1 I lll l l "5.

,

ih
-

"
i : I II || Il I1 I Illi I!Illi| | III I || ||| | ||||||| | I ;

*

j', || || ||||||| | N illl l I ||||||| | | || | || I |||||11'~llllliI ,,3
'

ii unni n Hii nin o m ju i ninu i in nli :-

" "
l I I Ill ll l l I lliM I | |||| | | Il l ll l IllIlll l I lllll l' "

|| || | |||| ||| I IlllillMllll I Illi 11 I Illih l | |||111| | 1
i. o 10 0

| | ||1f|I| || f I | || | 11 f | | 1 | BORING NO = TB - 3
I i Ill ||I! I h | I ||||| l I IUl!I I I MTO'."603 [,"

* ''

"
lll lII l i I\1I I |||| | I |||||| | | l "** ''.. o. 23mm, c 2

t
'

!"" I Ill |||| |i 1 1 |
_

lh i l | Ill | Ill lH I -I Illllil l l IllliH i l "E
,

'

2 ||| | | | IlllIlli Il li h I i In l I Illllll l I lllilH I I lilllll i I ^$|

l- * "
; Illi 11 till!!I l || .ll; lI |||1||| | ! ||||||| i | Illl!Il l I illllil l I ";

l E' 01 || |||||Il i lilll! !l Illi!|I l i Ili!Illi l Illulli l lililll i i ;
"

i lil || | I!!ilH I I !!!iht i Ili_illi i I!Illlil ! lil!!!!! I ilillH I I "E
!!iliii

" !Illulj i!Illi N lil| H I I illllill I lil!!h l ! illlill i Ii
'

l ,,

ion
iCO $0 10 $ I 5 0.3 045 0401 0405 0.0001 0.C005 0.000Cl 003005

CRAIN $lZE IN MILLIM ETER$

GR AD ATION ANALYSIS
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h | H Y O R O f.1 E T E R AN A LY SIS Sd EVE AN AL Y SIS |

f} : CL AY (PLa$ Tac) TO SILT (h0N.PL ASTIC) Ft N E | M O UM } CuaRSE FINE } COARSE | COBBLES

4s u"O=YS uI.e.
# "

su ,=4 in. s uin * Co Moo $ so is *s #4 . 43 '/ " s' S* s'*
2

. ;11- ||11II I I|| l | I BORING NO. TB-4
'O. fj

| g j | N SAMPLE NO. = 5
~ '

f .".; il | | | | |7
] ! ' ' I I A. .. DEPTH =9.0

'

,, to

a -aa" o = "- ^ 3m
. , , ,,e

ij s ! j l I l l\ l l- | | 5
M i' I I I I I ||| \ 's

'

"
1El : | I I || ! || 1 I I ;

- i' || | Illi l | I || Ill I :" '

.

*' '19 ll I i ll ! I I 1 I || E
'' "

|||l
| | | l\ | |- | |a~

'

4 .z li I l.I I I 1% || || Il I
'

.

,,
51 100 0

h ||||$ BORING NO. * T B - 4
$g M, SAMPLE NO. = 9 ~ 'O

' g .
. . DEPTH 25.5

- 2o,,

h I! !! l\ |
m 88 0=J2mm QSy ,.

_ ,

!" Illi I I || 11 \ || | | l| I Ill ||l I |||l11 1 ,, 5, :

~ s ! Il l |I I || \lli l
_

lIll I i l I III 11 1 1111 | |

| || | || || | l|l| | | ., 9|

': I II ||||| | | ! Nll Il
~

! ^, .I || ||||| Il IN ll l I ll I Illlll I ||1|||| | 'llllll | | ":3
'

o r ni uniu l l a ii ui i n i i uun i in ii :-

'

[ I llll |||||| | | || llN | Ill | I I ll ll I Ill || ,,

i i n i ulun i nuu u n i n un i Hi ni i inum, ,,,

i J i l | II 1||| | 1 || | | |||| | Illllli
'

1111|| | ||
' "
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-

40
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GR AIN SIZE IN MILLIMETERS
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$

'. =3c TABLE 65
CLASSIFICATION TEST DATA

.

1jf. ATTERBERG LIMITS
4 Natural3

?j Hole Sample Depth Moisture Liquid Plastic Plastic LiquidNumber Number (Ft.) Content (%) Limit (%) Limit (%) Index Index

3 TB-1 1 3.0 21.6
N! 2 4.5 25.4 NON-PLASTIC-G 3 6.0 27.0 NON-PLASTIC

4 7.5 12.4

i O)
E 5 9.0 6.8

6 10.5 5.7( 7 15.5 7.6
,., g; 8 20.5 9.1
y rfs 9 25.5 7.9

,

'' ''
10 30.5 5.4

:
,| f3T3-2 1 3.0 14.2
[j P. 2 4.5 36.9 NON-PLASTICJ- 3 6.0 41.4I: 4 7.5 16.7'j fj 5 9.0 11.9
i ~' 6 10.5 10.1
3 7 15.5 10.6.

'j d 8 20.5 14.8
2 9 25.5 5.1

-

', 10 30.5 4.6,

TB-3 1 3.0 12.5 NON-PLASTIC0 2 4.5 12.3d ;q 3 6.0 21.3 NON-PLASTIC'~ N 4 7.5 8.4

y ''". 5 9.0 8.1
. 6 10.5 7.0

? M 7 15.5 7.0-

% '.i 8 20.5 5.2
9 9 25.5 7.4
A 'Si 10 30.5 3.9
0 -L- 11 35.5 5.1
.; 12 40.5 6.2

13 45.5 5.1
-

14 50.5 4.1' *
- 15 55.5 4.3

'
16 60.5 4.6

'

17 65.5 12.9

,

a

,
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id $.yu
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'j s
a.
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6

5 - -. ,

ATTERBERG LIMITS* hY; Natural

d.) '28
Hole Sample Depth Moisture Liquid Plastic Plastic LiquidNumber Number (Pt.) Content (%) Limit (%) Limit (%) Index Index

i i
;9-

TB-4 1 3.0 21.8
*

< w 2 4.5 21.5 31.8 22.9 8.9 -16M 3 6.0 21.3

)".
'

4 7.5 16.3
5 9.0 10.3

ri 6 10.5 11.3A;
T

[i
7 15.5 8.6
8 20.5 10.0

S 9 25.5 5.0
[S M

,

'

10 30.5 4. 6 '

Il ..a TB-5 1 3.0 12.6
jd 2 4.5 9.1

*tj 3 6.0 24.2 26.10
? 4 7.5 23.0. .
Q ;9,, 5 9.0 24.2 28.7 23.3 5.4 16/g d 6 10.5 23.0 22.9
': 7 15.5 6.0
7 x., 8 20.5 14.6
tt .jj 9 25.5 8.7
$ 10 30.5 10.2
: y

_.

I

* a,
~

'7)
,%:

-.
,

4 $

6

)

.

f

n

b

O6
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Computer Printout Calibrations for Geophysical Logsg ,,
1 Run in MW-1 and MW-2 at Amax-Parkersburg, West Virginia,

,

e

*s

4

4

4

, 4

4

6

.

,

e-

I

l

|

!

I



'
y_ .. . i., -

,a . -, .-n.- ,- n. .. w a .u-: : w. a - - e --

W m,
H 14
!.k t2

..
? Y.b

1 el
a tis
, . . /-
,1

! k(
n ~.
9

.

. 3M

;], , m
i+.'

,

#

' O
, , . .

..i 0

I i.Q
j E' D1:!T R C O M P

R--
.n
::
5.,...,

L I T'-iO L O G I C A L
,.

.

,

1:
t; i *

U iL LISTIrIG
,

1 r

a 70(
*

.

>

: HW- \

4

-

.

RUTJ DATE: 7 / 9 ' 80
.

\

.

!

6

R CGPYRIGHT StJYDER DRILLIf4G LiELL SERVICItJG



- . - _ _ - - . -_.. - .= ~ --. r- -- -:

w. . . . . w_ , u.,, , . _ . ami. . . . n m. 2.4. ., . . v. ..

!$ 3' . % % GM/CC DTIME Ir4CHES If1FEDENCEhO 10. O . 1 CLEAN SAr4D j,W 31 2. 01 0.OUS/FT 16.2 OCLEAN SAND reibe.d?.. .,15e
J 10.1 .2 l' 14 .32 1.91 O.OUS/FT 15.2 0
0 .10.2 3 CLEAN SAND WI'# "'" 14 32 1.94 O.OUS/FT 15.3 0
1. @m 10. 3 . 4 CLEAN SAND 15 32 1.96 0.OUS/FT 15.4 0

l }( 10.4 .5 CLEAN SAND 16 32 2.01 0.OUS/FT 15.7 0
"

10.5 .6 CLEAN SAND 15 32 2.06- 0.OUS/FT 15.9 0
3, 's, 10.6 .7 CLEAN SAND 15 32 2.11 0.OUS/FT 16.3 0s .r
j U 10.7 .8 CLEAN SAi4D 15 31 2.19 0.OUS/FT 16.9 0 '

t 10.8 .9 CLEAN SAND 15 30 2.26 0.OUS/FT 17.7 05 e$ 10.9 .O CLEAN SAND 5 15 30 2.28 0.OUS/FT 18.1 O
I,>k., 11.O 1 CLEAtt SAND M 14 30 2.26 0.OUS/FT 18.4 0~-

u. . 11.1 .2 CLEAN SAND 13 31 2.-20 0.OUS/FT 17.8 0J, 11.2 .3 CLEAN SAND 13 31 2. 13 0.OUS/FT 17.3 0)$ 11. 3 . 4 CLEAN SAND 12 32 2.01 0.OUS/FT 16.3 04 M 11.4 .5 CLEAN SAND 13 33 1. 90 0.OUS/FT 15.4 05
% 11.5 .6 CLEAN SAND 14 25 1.79 0.OUS/FT 14.6 0?Q 11.6 .7 CLEAR 4 SAND 15 33 1.66 0.OUS/FT 13.6 0
n G 11.7 .8 CLEAN SAND 17 32 1.56 0.OUS/FT 12.6 0
/ 11.8 9 CLEAN SAND 17 32 1.50 0.OUS/FT 11.9 0
$m .- 11.9 .O CLERr4 SAND 17 32 1.56 0.OUS/FT 11.3 0i, , b,o 12.0 .1 CLEAN SAND 17 32 1.62 0.OUS/FT 11.1 0, 'u; 12.1 .2 CLEAN SAND 15 33 1.69 0.OUS/FT 10.8 0

12.2 .3 CLEAN SAND 14 33 1.80 0.OUS/FT 10.7 0._

dM 12. 3 . 4 CLEAtt SAND 16 31 1. 93 0.OUS/FT 10.7 0
b,. S
f' 12.4 .5 CLEAN SAr4D 19 31 1.98 0.OUS/FT 10.8 0

12.5 .6 CLEAR 4 SAr4D 18 31 2.04 0.OUS/FT 11.1 0
' |S 12.6 .7 CLEAN SAND 18 23 2. 07 0.OUS/FT 11.1 0
, /i 12.7 .8 CLEAN SAND 15 22 2.10 0.OUS/FT 11.1- O

12.8 .9 CLEAN SAND 13 31' 2.07 0.OUS/FT 11.1 O
.

O n. 12.9 O CLEAN SAND 15 30 2. 04 0.OUS/FT 11.1 02 k 13. 0 . 1 CLEAN SAND 17 29 1.94 0.OUS/FT 11.1 0i#
: 13.1 .2 CLEAN SAND 16 30 1.89 0.OUS/FT 10.9 0 i

-t 13.2 .3 CLEAN SAND 14 31 1.85 0.OUS/FT 10.9 00 13. 3 . 4 . CLEAN SAND ' 13 31 1.86 0.OUS/FT 10.8 0
+

p i 13. 4 5 CLEAN SAND 14 30 1.87 0.OUS/FT 10.7 O
<

b^#M 13.5 .6 CLEAR 4 SAND 15 31 1.89 0.OUS/FT 10.7 00 13. 6 . 7 CLEAN SAND 12 33 1.91 0.OUS/FT 10.7 0,

s i 13. 7 . 8 CLEAR 4 SAND 8 36 1.92 0.OUS/FT 10.6 0*

: 13. 8 . 9 CLEAN SAND 13 33 1.95 0.OUS/FT 10.6 0~

13. 9 . O CLEAR 4 SAND 17 31 1.97 0.OUS/FT 10.6 0,,

.~ 14.0 1 CLEAN SAND 17 30 2.01 0.OUS/FT 10.7 0
-

7 14.1 2 CLEAff SAND 17 28 2.04 0.OUS/FT 10.9 014.2 .3 CLEAN SAND 17 30 2.06 0.OUS/FT 11.1 014. 3 . 4 CLEAR 4 SAND 18 31 2.06 0.OUS/FT 11.2 0,

14.4 - 5 CLEAN SAND 16 34 2.08 O.OUS/FT 11.4 O
1 -

E 14.5 .6 CLEAN SAND 15 32 2.05 0.OUS/PT 11.7 0
14. 6 . 7 CLEAN SAr4D 17 29 2. 05 0.OUS/FT 12.1 014.7 .8 CLEAN SAND 19 29 0 o C* O.OUS/FT 12.4 0

1 ;

14. R .9 CLEHN SAND 16 N i GQ O.OUS/FT 12.8 014.9 - O CLEAN SAND 14 32 2. 05 0.OUS/FT 13.8 0,

! 15.O .1 CLEAN SAND 14 32 2.11 0.OUS/FT 14.8 0
: il 1 2 CLEAN SAND 14 20 2.18 O.OUS/FT 15.9 0
i, 15 2 - 3 CLEAR 4 SAND 15 27 2.25 O.OUS/FT 17.1 0112 .a CLEFN SAND 17 26 2. !3 0.005/FT 16.3 011 4 5 CLEAN SAND 15 29 2.29 0 OMS /FT L9. 7 015. 5 6 CLEAN SAND 13 29 2. 26 0.OUS/FT 20.3 0(- 15.6 .7 CLEAN SAND 14 29 2. 23 0.OUS/FT 20 9 0,

15. 7 . 8 CLEAN SAND 15 28 2. co n OUS/FT 19.4 015.8 .9 C L E.i rl S A r4 D 14 28 2. 21 0.OUS/FT 18.1 0
; 15.9 .O CLEAN SAND 13 29 1.99 0.OUS/FT 16.2 O
i

FAGE 1i

1
- - . , - - - - - . . - - - -_- - .. . . . - . _ . . - . , - - . - _ . . _ . . - - . . -



_ . . . , . . .. % . . , . . . - s. a . a <. . .s. . - . 2 , . u a, . w w - , v. 2_. _ ..<m. c.,

pq vEreH -Lifh w ).ii ULny guxusiiy ef-NSiiy dy;m r, ati; ! .y mjv r . y.

yQ % % GM/CC DTINE INCHES IMFEDENUG
g 16.0 .1 CLEAN SAND 12 33 1. 80 0.OUS/FT 14.3 0-

16.1 .2 CLEAN SAND 12 38 1. 60 0.OUS/FT 12.4 0qm
;O 16.2 .3 CLEAN SAND 13 36 1.62 0.OUS/FT 11.8 0
1 N 16. 3 . 4 CLEAN SAND 14 35 1.69 0.OUS/FT 11.3 0
i
' h(.~

16.4 .5 CLEAN SAND 16 35 1.75 0.OUS/FT 10.8 O
. 16. 5 . 6 CLEAN SAND 16 36 1.82 0.OUS/FT 10.4 0
, @} 16.6 7 CLEAN SAND 16 37 1.90 0.OUS/FT 10.2 0,

16.7 .8 CLEAN SAND 16 24 2. 03 0.OUS/FT 10.3 0gIj
|jm 16.8 .9 CLEAN SAND 15 31 2.13 0.OUS/FT 10.6 0

j & 16.9 O CLEAN SAND 15 22 2.20 0.OUS/FT 10.6 0b" 17.0 .1 CLEAN SAND 16 22 2. 24 0.OUS/FT 10.7 0
%.. 17.1 .2 CLEAN SAND 15 33 2.26 0.OUS/FT 10.7 0
% ,G} 17.2 3 CLEAN SAND 14 23 2.26 0.OUS/FT 10.8 0

@f J9
17. 3 . 4 CLEAN SAND 13 34 2.26 0.OUS/FT 10.9 0
17.4 .5 CLEAN SAND 12 35 2.24 0.OUS/FT 11.2 O

E E2 17.5 6 CLEAN SAND 13 34 2.24 0.OUS/FT 11.6 0ij- ji 17.6 .7 CLEAN SAND 13 22 2.22 0.OUS/FT 11.9 0
3 17.7 .8 CLEAN SAND 12 31 2.22 0.OUS/FT 12.4 0

j[i @y
17.8 9 CLEAN SAND 11 21 2.18 0.OUS/FT 13.2 0
17.9 .O CLEAN SAND 13 30 2.16 0.OUS/FT 14.1 0#

3 18.0 .1 CLEAN SAND ~14 30 2. 03 0.OUS/FT 14.6 0
] 18.1 .2 CLEAN SAND 12 31 2. 03 0.OUS/FT 15.1 O
i2 18.2 3 CLEAN SAND 10 33 1.93 0.OUS/FT 14.8 03U 18. 3 . 4 CLEAN SAND 8 24 1.94 0.OUS/FT 14.7 0
7, 18.4 .5 CLEAN SAND 11 24 1.79 0.OUS/FT 13.3 0Qp 18.5 6 CLEAN SAND 14 32 1.70 0.OUS/FT 11.9 0jy 18.6 .~7 CLEAN SAND 13 35 1.62 0.OUS/FT 10.7 0j 18.7 .8 CLEAN SAND 12 37 1.70 0.OUS/FT 10.4 0
h, 18.8 9 CLEAN SAND 15 24 1. 80 0.OUS/FT 10.3 0
}}

U'
y 18. 9 . O CLEAN SAND 18 31 1.86 0.OUS/FT 10.2 O

1 19.0 1 CLEAN SAND 16 33 1. 93 0.OUS/FT 10.2 0

y$ 19.1 .2 CLEAN SAND 14 34 2.00 O.OUS/FT 10.2 O
ij . 19.2 .3 CLEAN SAND 15 34 2.06 0.OUS/FT 10.2 O
" 12 19.3 .4 CLEAN SAND g 16 32 2.09 O OUS/FT 10.3 0' 19.4 5 CLEAN SAND 4,9 13 33 2. 13 0.OUS/FT 10.4 0jg 19.5 .-6 CLEAN SAND h 11 34 2.15 0.OUS/FT 10.6 0
ib 19.6 .7 CLEAN SAND 14 32 2.18 0.OUS/FT 10.7 0' ' " '

19.7 .8 CLEAN SAND 18 21 2.21 0.OUS/FT 10.8 0
19.8 .9 CLEAN SAND 17 31 2. 23 0.OUS/FT 10.9 0,,

. . ' , 19.9 .O CLEAN SAND 17 31 2.27 O.OUS/FT 11.2 0j M 20.O 1 SHALY SAND 20 29 2.26 0.OUS/FT 11.1 0
*

y 20.1 .2 SHALY SAND 2a 27 2. 24 0.OUS/FT 11.1 0
: 20.2 .3 SHALY SAND 21 29 2.22 0.OUS/FT 11.1 O

'

s - 20.3 4 CLEAN SAND 18 31 2. 20 0.OUS/FT 11.2 O
[' 20.4 5 CLEAN SAND 15 34 2.18 0.OUS/FT 11.2 O
r. 20.5 .6 CLEAN SAND 15 25 2.16 0.OUS/FT 11.6 0
l' . 20.6 .7 CLEAN SAND 15 35 2. 14 0.OUS/FT 11.8 0' *" 20. 7 . 8 CLEAN SAND 16 24 2. 04 0.OUS/FT 12.4 0

20.8 .9 CLEAN SAND 17 22 2.04 0.OUS/FT 13.1 0
20.9 .O CLEAN SAND 15 21 1.99 0.OUS/FT 12.3 0,

, _ 21.0 .1 CLEAN SAND 12 22 1.94 0.OUS/FT 12.6 0
21.1 .2 CLEAN SAND 12 22 1. 89 0.OUS/PT 13.8 0
21.2 - 3 CLEAN SAND 12 3G 1. 78 0.OUS/FT 12.9 0..

f 21. 2 . 4 CLEAN S40 15 26 1. 70 0.005/07 12.2 O
,

s1. 4 S CLE-N SANU 16 13 1. 69 0.OUS/FT 11.8 0/ 21.5 6 CLEAN SAND 16 35 1.71 _ O.OUS/FT 11.6 0
- 21.6 - T CLEAN SAND 15 26 1. 71 0.OUS/FT 11.2 O

-

i 21.7 8 CLEAN SAND 15 24 1.TO O.OUS/FT 11.1 0; 21. 3 . 9 CLEAN SAND 17 21 1. 68 0.OUS/FT 10.7 0
21.9 .O CLEAN SAND 18 11 1.68 0.OUS/FT 10.4 O
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d' G ;; ;; GM/CC DTIME INCHhS IMPEDENCE
22.0 .1 CLEAN SAND 17 22 1.70 0.OUS/FT 10.4 0

? 22.'1 .2 CLEAN SAND 15 22 1.73 0.OUS/FT 10.6 012 22.2 .2 CLEAN SAND 17 22 1.72 0.OUS/FT 10.3 0
. G 22.2 4 CLEAN SAND 18 21 1.70 0.OUS/FT 10.1 O'
j ;p{~

22.4 .5 CLEAN SAND 18 31 1.77 0.OUS/FT 10.1 0
22.5 .6 CLEAN SAND 18 21 1. 85 O.OUS/FT 10.1 O

p "?.4i 22.6 .7 CLEAN SAND 18 22 1.88 0.OUS/FT 10.1 O
22.7- .8 CLEAN SAND 18 21 1.90 0.OUS/FT 10.1 OO 22.8 .9 CLEAN SAND s 18 20 1.96 0.OUS/FT 10.1 Ort to

j\,}k
E. 9 22.9 O CLEAN SAND 17 21 1.99 0.OUS/FT 9. 9 0%-

Jv 22.0 .1 CLEAN SAND 16 22 1.97 0.OUS/FT 9. 8 0
a 22. 1 . 2 CLEAN SAND 15 22 1.98 0.OUS/FT 9. 8 01 3! 23. 2 . 2 CLEAN SAND 14 22 1.99 0.OUS/FT 9. 8 0
% Id 23. 3 . 4 CLEAN SAND 16 31 2.00 O.OUS/FT 9. 7 0
Q~ 22.4 .5 CLEAN SAND 18 21 2.02 0.OUS/FT 9. 7 O
+M qv 22. 5 . 6 CLEAN SAND 16 22 2. 03 0.OUS/FT 9. 6 0
, F.f 22.6 .7 CLEAN SAND 14 24 2. 05 O.OUS/FT 9. 6 0
-

Qj. . .' 22.7 .8 CLEAN SAND 17 22 2.08 0.OUS/FT 9. 7 OM 22.8 .9 SHALY SAND 20 29 2.10 0.OUS/FT 9. 8 0fj $ 22.9 .O SHALY SAND 20 29 2.18 0.OUS/FT 9. 7 0gM 24.0 1 SHALY SAND 20, 29 2.18 0.OUS/FT 9. 6 0
j 24.1 .2 CLEAN SAND 18 29 2. 20 0.OUS/FT 9. 6 0"

"v 24.2 .3 CLEAN SAND 17 20 2.21 0.OUS/FT 9. 6 0x W 24. 2 . 4 CLEAN SAND 16 31 2.20 0.OUS/FT 9. 4 0. a
rr 24.4 5 CLEAN SAND 16 22 2.19 0.OUS/FT 9. 2 0$. 24. 5 . 6 CLEAN SAND id 22 2. 20 0.OUS/FT 9. 3 0a ~
a. M 24.6 .7 CLEAN SAND 12 24 2.19 0.OUS/FT 9. 2 O4 ,,. .
r

24.7 .8 CLEAN SAND 14 23 2.19 0.OUS/FT 9. 2 O
""

D 24.8 9 CLEAN SAND 16 21 2.22 0.OUS/FT 9. 4 0

l (}je 24.9 .O CLEAN SAND 15 21 2.27 0.OUS/FT 9. 7 025.0 .1 CLEAN SAND. 12 22 2.22 O OUS/FT 9. 8 0f;
'

25.1 - 2 CLEAN SAND 12 32 2.26 0. DOS /FT 10.1 Oy 7.: 25.2 .2 CLEAN SAND i 17 20 2.25 0.OUS/FT 9. 8 0j hi 25. 3 . 4 SHALY SAND q4 21 27 2.19 0.OUS/FT 9. 7 0
N

"
25. 4 . 5 CLEAN SAND 16 20 2.16 0.OUS/FT 9. 7 0

.

,; 25.5 .6 CLEAN SAND 12 22 2.15 0.OUS/FT 9. 8 0
'

,

x 2 25. 6 . 7 CLEAN SAND 12 22 2. 13 0.OUS/FT 9. 8 03,- 25.7 .8 CLEAN SAND 12 31 2.12 0.9US/FT 9. 8 0; 25.8 .9 CLEAN SAND 10 22 2.09 0.OUS/FT 9. 7 0j Vi 25.9 .O CLEAN SAND 9 25 2.07 0.OUS/FT 9. 7 OLij 26.0 .1 CLEAN SAND 11 22 2. 07 0.OUS/FT 9. 7 0
.

26.1 .2 CLEAN SAND 12 22 2.06 0.OUS/FT 9. 7 0
-

e 26.2 .3 CLEAN SAND 11 33 2.04 0.OUS/FT 9. 8
'

O
: $ 26.3 .4 CLEAN SAND 9 35 2.02 0.OUS/FT 9. 9 0ir 26.4 . 5 CLEAN SAND 12 32 2.04 0.OUS/FT 10.2 0

,
,,

26.5 .6 CLEAN SAND 17 29 2.06 0.OUS/FT 10.4 0~

26.6 .7 CLEAN SAND 15 20 2.05 0.OUS/FT 10.7 0'

c'6. 7 . 8 CLEAN '5AND 12 21 2. 04 0 nUS/FT 10.7 0'

26.8 .9 C'_ZAN SFND 15 21 2.01 0.OUS/FT 10.7 026.9 .O CLEAN SAND 18 29 2. 02 O.OUS/FT 10.8 027. 0 . 1 SHALY SAND 00 26 2.04 0.OUS/FT 11.1 027.1 .2 CLEAN SAND 15 28 2.09 0.OUS/FT 11.3 027.2 - 2 CLEAN SANO 11 20 2. 09 0.OUS/FT 11.2 027.2 - 4 CLEFN '!AND 11 22 2.11 0.OUS/FT 11.1 0
27. 4 - 5 CLE: N SAND 10 22 2.11 0.OUS/FT 10.8 027.5 .6 CLEAN SAND 12 21 2. 11 0 OUS/FT 10.6 u(! 27. 6 7 CLEAN SAND 14 29 2.14 0.OUS/FT 10.6 027.7 S CLEAN SAND 17 20 2.16 0.OUS/FT 10.6 027. 8 . 9 CLEAN SAND 15 22 2.16 0.OUS/FT 10.4 027.9 .O CLEAN SAND 12 22 2. 16 0.OUS/FT 10.4 0
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. g' 28. 0 . 1 CLEAN SAND 17 72 2.15 0.OUS/FT 10.4 0
28.1 .2 CLEAN SAND 12 22 2. 12 0.OUS/FT 10.4 0
28.2 .2 CLEAN SAND 12 22 2.12 0.OUS/FT 10.6 0

.

hf 28.2 .4
"

CLEAN SAND 12 22 2.12 0.OUS/FT 10.7 0
1 b 28.4 .5 CLEAN SAND 11 26 2. 08 0.OUS/FT 10.6 0. k 28.5 .6 CLEAN SAND 10 27 2.06 O.OUS/FT 10.6 0

Q 28.6 .7- CLEAN SAND 11 27 2.01 0.OUS/FT 10.3 0o} h:jf- 28.7 8 CLEAN SAND 12 26 1.99 0.OUS/FT 10.2 O
t 28.8 .9 CLEAN SAND 12 26 1.98 0.OUS/FT 10.2 O
O 28.9 .O CLEAN SAND 14 25 1.98 O.OUS/FT 10.4 0
h m@ 29. 0 . 1 CLEAN SAND 3h 12 35 1.91 0.OUS/FT 10.6 0dh 29.1 .2 CLEAN SAND 10 24 1.94 0.OUS/FT 10.7 0* 29.2 .3 CLEAN SAND 15 22 1.95 0.OUS/FT 10.7 0$,] 29. 2 . 4 SHALY SAND 20 29 1.94 0.OUS/FT 10.7 0 t::1 t3 29.4 .5 CLEAN SAND 19 21 1.91 0.OUS/FT 10.6 0h 29.5 .6 CLEAN SAND 17 22 1.89 0.OUS/FT 10.6 0h;g 29.6 .7 CLEAN SAND 15 24 1.88 0.OUS/FT 10.7 0
$ *J 29.7 .8 CLEAN SAND 14 25 1.88 0.OUS/FT 10.9 0/
N. 29.8 .9 CLEAN SAND 12 25 1.85 0.OUS/FT 10.9 0
h 29.9 .O CLEAN SAND 12 22 1. 82 0.OUS/FT 10.9 0hh 20. 0 . 1 CLEAN SAND 14, 22 1.79 0.OUS/FT 10.8 0sW 20. 1 2 CLEAN SAND 14 21 1.77 0.OUS/FT 10.8 0
$ 20. 2 . 2 CLEAN SAND 14 20 1. 72 0.OUS/FT 10.7 0ND 20.2 .4 CLEAN SAND 12 21 1.76 0.OUS/FT 10.7 0$3 2 0. 4 . 5 CLEAN SAND 12 22 1. 75 0.OUS/FT 10.4 0
2.i 20.5 .6 CLEAN SAND 10 24 1. 76 0.OUS/FT 10.2 OEo *20.6 .7 CLEAN SAND 9 24 1.79 0.OUS/FT 10.1 0# D 20. 7 . 8 CLEAN SAND 11 22 1. 84 0.OUS/FT 9. 9 0":j 20.8 .9 CLEAN SAND 12 31 1.90 0.OUS/FT 9. 8 0

20.9 .O CLEAN SAND 12 22 1.95 0.OUS/FT 9. 7 00; Ij.-
<

21. 0 . 1 CLEAN SAND 12 22 1.96 0.OUS/FT 9. 6 O
SN 21. 1 . 2 CLEAN SAND 12 26 1.96 0.OUS/FT 9. 4 0

$ 21. 2 . 2 CLEAN SAND 11 24 1.98 0.OUS/FT 9. 4 0
% !!% 21. 2 . 4 CLEAN SAND 12 21 1.98 0.OUS/FT 9. 4 00f 21. 4 . 5 CLEAN SAND N 14 20 2. 08 0.OUS/FT 9. 6 OC' 21. 5 . 6 CLEAN SAND /D 14 20 2.04 0.OUS/FT 9. 4 0
I .3 21.6 .7 CLEAN SAND 3D 15 29 2.02 0.OUS/FT 9. 4 0s

YM 21.7 .8 CLESN SAND 15 27 2.00 O.OUS/FT 9. 2 Od0 21. 8 . 9 CLEAN SAND 12 29 1.98 0.OUS/FT 9. 2 O
I 21. 9 . O CLEAN SAND 11 20 1.96 0.OUS/FT 9. 1 0
' ;[ 22. 0 . 1 CLEAN SAND'' 12 20 1.95 0.OUS/FT 8. 9 0-

Q 22.1 .2 CLEAN SAND 16 29 1.97 0.OUS/FT 8. 9 0g.

22. 2 . 2 CLEAN SAND 18 29 1.99 0.OUS/FT 8. 9 0$ a 22. 2 . 4 SHALY SAND 19 28 1.99 0.OUS/FT 8. 8 0U, 22.4 .5 CLEAN SAND 16 29 1.98 0.OUS/FT 8. 8 03 '

22.5 .6 CLEAN SAND 12 21 1.97 0.OUS/FT 8. 9 0
. 22. 6 . 7 LLEAN SAND 12 29 1.98 0.OUS/FT 9. 2 0

.1 3 2. 7 . 8 CLEAN $8ND 12 27 2. 1 n n nUS/FT 8. 9 0
,

- 22. 8 . 9 CLEAN SAND 14 29 2.11 0.OUS/FT 8. 8 0'

22.9 - O CLEAN SAND 14 20 2. 12 0.OUS/FT 8. 7 0% 22. 0 - 1 CLEAN SAND L2 22 2.12 0.OUS/FT 8. 6 0
22. 1 - 2 CLEAN SAND 12 24 2.12 O.OUS/FT 8. 6 0
22.2 - 2 CLEAN SAND 10 24 2. 15 O.OUS/FT 8. 6 0
22.2 - 4 CLSAN SAND 12 21 2.17 0.OUS/FT 3. 4 0
22. 4 .5 CLEAN SAND 12 29 2. -21 O.OUS/FT 8. 2 0
22.5 .6 CLEAN SAND 13 29 2.19 0.OUS/FT 8. 4 0
22.6 .7 CLEAN SAND 17 29 2.17 0.OUS/FT 3. 7 0
22.7 .8 CLEAN SAND 15 29 2. 15 0.UUS/FT 8. 7 0
22.8 .9 CLEAN SAND 14 28 2. 12 0.OUS/FT 8. 8 0
22.9 .O CLEAN SAND 16 28 2.12 0.OUS/FT 8. 7 0
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$3 24.0 - 1 <H A' V CAND 19 27 2.11 0.OUS/FT 3. 6 034. 1 . 2 CLEAN SHND 18 27 2. 10 O.OUS/FT 8. 6 0

i @q
34. 2 . 3 CLEAN SAND 16 27 2.08 0.OUS/FT 8. 6 0y 34. 3 . 4 ~ CLEAN SAND 16 27 2.05 0.OUS/FT 3. 3 09f 34. 4 . 5 CLEAN SAND 16 27 2.02 0.OUS/FT 8. 2 9d _g 34.5 .6 CLEAN SAND _17 26 2.00* O.OUS/FT 8. 1 Og pj 34. 6 . 7 CLEAN SAND 18 25 1.98 0.OUS/FT 7. 9 032 24. 7 . 8 CLEAN SAND ' 16 27 2.01 0.OUS/FT 8. 2 0

$ 24. 8 . 9 CLEAN SAND
qD,gb

14 30 2.04 0.OUS/FT 8. 4 0yp 34. 9 . O CLEAN SAND 14 29 2. 03 0.OUS/FT 8. 4 0
/"J _ 35.0 .1 CLEAN SAND 14 28 2.05 0.OUS/FT 8. 4 0

|.,i 25. 1 . 2 CLEAN SAND 14 27 2. 07 0.OUS/FT 8. 4 0
1 ,. 3 5. 2 . 3 CLEAN SAND 14 27 2.06 0,OUS/FT 8. 6 0MF 35. 3 . 4 CLEAN SAND 13 27 2.06 0.OUS/FT 8. 7 0
*

.a a
25. 4 . 5 CLEAN SAND 13 28 2.06 0.OUS/FT 8. 9 04 m

3 35. 5 . 6 CLEAN SAND 13 27 2.07 0.OUS/FT 8. 9 0j 9 25. 6 . 7 CLEAN SAND 15 26 2.05 0.OUS/FT 8. 9 0
$ d$ 1M5. 7 . 8 CLEAN SAND 16 26 2. 03 0.OUS/FT 8. 7 0
3 ' 35. 8 . 9 CLEAN SAND 18 26 2. 05 0.OUS/FT 8. 6 0'i .e 35. 9 . O CLEAN SAND 14 29 2.08 0.OUS/FT 8. 6 09N 36. 0 . 1 CLEAN SAND 11 32 2. 08 0.OUS/FT 8. 6 0a" 26. 1 . 2 CLEAN SAND 10' 33 2.09 0.OUS/FT 8. 7 04

'14 36. 2 . 3 CLERN SAND 8 34 2.08 0.OUS/FT 8. 6 0D
..

36. 3 . 4 CLEAN SAND 10 32 2.07 0.OUS/FT 3. 6 OAp $f;03 26. 4 . 5 CLEAN SAND 12 30 2. 10 0.OUS/FT 8. 6 0
,; 36. 5 . 6 CLEAN SAND 13 30 2.12 0.OUS/FT 3. 6 0}. q 3 6. 6 . 7 CLEAN SAND 14 29 2.10 0.OUS/FT 8. 3 0. . ,S 3 6. 7 . 8 CLEAN SAND 11 29 2.07 0.OUS/FT 8. 2 0

#

a;j 3 6. 8 . 9 CLEAN SAND 8 29 2.10 0.OUS/FT 8. 2 OO 36. 9 . O CLEAN SAND 10 29 2.12 0.OUS/FT 8. 2 O
-

b N3 3 7. 0 . 1 CLEAN SAND 12 29 2.11 0.OUS/FT 8. 2 0L 3 7. 1 . 2 CLEAN SAND 12 29 2.10 0.OUS/FT 8. 2 OO 37.2 .3 CLEAN SAND 13 29 2.08 0.OUS/FT 8. 2 OMP 37. 3 . 4 CLEAN SAND 13 28 2. 08 0.OUS/FT 8. 2 0g

:I E 27. 4 . 5 CLEAN SAND
3b,$3

12 28 2.08 0.OUS/FT 8. 2 0} 37. 5 . 6 CLEAN SAND 11 30 2.07 0.OUS/FT 8. 2 OM c 27. 6 . 7 CLEAN SAND 9 33 2. 08 0.OUS/FT 8. 1 OgU 3 7. 7 . 8 CLEAN SAND 8 31 2.08 0.OUS/FT 7. 9 0"
3 7. 8 . 9 CLEAN SAND 9 29 2.07 0.OUS/FT 7. 8 0- ' 37. 9 . O CLEAN SAND 9 29 2. 05 0.OUS/FT 7. 9 0. . .

dj 38. 0 . 1 CLEAN SAND 12 28 2. 04 0.OUS/FT 8. 1 O
-

* 'l 28. 1 . 2 CLEAN SAND 14 27 2.02 0.OUS/FT 8. 3 00 38.2 .3 CLEAN SAND 13 28 2. 03 0.OUS/FT 8. 3 0*~7 28. 3 . 4 CLEAN SAND 13 28 2. U2 0.OUS/FT 8. 3 0~ "i 28. 4 . 5 CLEAN SAND 12 29 2. 02 0.OUS/FT 8. 3 0
38.5 .6 CLEAN SAND 12 29 2.01 0.OUS/FT 8. 3 0

- 38. 6 . 7 CLEAN SAND 10 29 2.00 O.OUS/FT 8. 4 0a 28. 7 8 CLEAN SAND 8 90 0 01 A OUS/FT 8. 4 038. 8 . 9 CLEAN SAND 13 28 2. 03 0.005/C7 8. J 038. 9 . O CLEAN SAND 17 27 2. 02 0.OUS/FT 3. 4 0'

39.O - 1 CLEAN SAND 16 26 2.00 O.OUS/FT 8. 4 039. 1 . 2 CLEAN SAND 14 26 2.01 0.OUS/FT 8. 4 0
-

39.2 - 3 CLEAN SAND 16 2S 2.01 0.OUS/FT G. 6 039. 3 . 4 CLEAN SAND 19 24 2.02 U.OUS/FT 8. 6 O,

Ti. a . 5 CLEAN SAND 19 25 2. 03 0.OUS/FT 8. 6 0
( 39.5 - 6 SHALY SAND 19 25 2. 03 0.OUS/FT 8. 4 0\. 39.6 - T CLEAN SAND 10 25 2. 03 0.OUS/FT 8. 4 0* 39. 7 . 8 CLEAN SAND 16 24 2.02 0.OUS/FT 8. 6 039. 8 . 9 CLEAN SAND 18 24 2.02 0.OUS/FT 8. 7 039. 9 . O SHALY SAND 20 23 2. 01 O.OUS/FT 3. 6 O
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,i o? 40.0 1 CLEAN SAND 19 24 2.04 0.OUS/FT 8. 4 0n
" 40. 1 . 2 CLEAN SAND 17 26 2. 06 0.OUS/FT 8. 3 O

40.2 3 CLEAN SAND 16 27 2.07 0.OUS/FT 8. 3 0. zy

jJgl *y . 40.4 . 5 CLEAN SAND 18 23 2.10 0.OUS/FT 3. 2 O

t. 40. 3 . 4 CLEAN SAND 17 25 2. 08 0.OUS/FT 8. 2 O

d 40.5 .6 CLEAN SAND 14 25 2.12' O.OUS/FT 8. 2 OQ3 40.6 .7 CLEAN SAND ' 10 27 2.12 0.OUS/FT 8. 2 O

j I,47fD 40.7 8- CLEAN SAND 12 26 2.11 0.OUS/FT 8. 1 O
b; 40.8 .9 CLEAN SAND 16 25 2. 13 0.OUS/FT 8. 1 0m 40.9 .O CLEAN SAND 14 26 2.14 0.OUS/FT 8. 1 0
..

j [2, 41.0 .1 CLEAN SAND 12 27 2.14 0.OUS/FT 8. 2 0- ' 41.1 2 CLEAN SAND 14 26 2. 13 0.OUS/FT 8. 3 02' 41,2 .3 CLEAN SAND 16 25 2. 13 0.OUS/FT 8. 4 0..

19 41.2 .4 CLEAN SAND 16 25 2.11 0.OUS/FT 8. 6 0h "3 41.4 .5 CLEAN SAND 15 24 2.09 0.OUS/FT 8. 7 0
' . , ' 41.5 .6 CLEAN SAND 17 23 2. 07 0.OUS/FT 8. 8 0
li O 41.6 .7 CLEAN SAND 18 23 2.05 0.OUS/FT 8. 8 Od -s 41. 7 . 8 CLEAN SAND 16 25 2.04 0.OUS/FT 8. 8 0

j$j ij
41. 8 . 9 CLEAN SAND 14 26 2. 03 0.OUS/FT 8. 8 0

ge; 41.9 .O CLEAN SAND 14 26 2. 00 O.OUS/FT 8. 9 0
42.0 .1 CLEAN SAND 14 28 1.96 0.OUS/FT 8. 9 O4" 42.1 .2 CLEAN SAND 14 29 1.97 0.OUS/FT 9. 1 0

5.] Sj
42.2 2 CLEAN SAND 12 27 1.98 0.OUS/FT 8. 8 O

d 42. 2 . 4 CLEAN SAND 12 26 1.98 0.OUS/FT 8. 7 0d b 42.4 . 5 CLEAN SAND 14 26 1.98 0.OUS/FT 8. 7 0.

J 42.5 .6 CLEAN SAND 16 27 1.98 0.OUS/FT 8. 7 0) m '42.6 .7 CLEAN SAND 14 27 1.96 0.OUS/FT 8. 6 0
' [.$ 42.7 .8 CLEAN SAND 12 28 1.94 0.OUS/FT 8. 6 0,

"

42.8 9 CLEAN SAND 12 29 1.97 0.OUS/FT 8. 6 0,4

q n., 42 9 .O CLEAN SAND 12 29 2. 00 O.OUS/FT- 8. 6 O
,d. . . 43. 0 . 1 CLEAN SAND 12 30 2.01 0.OUS/FT 8. 7 0
2 43.1 .2 CLEAN SAND 13 31 2.01 0.OUS/FT 8. 6 0

'

43. 2 . 3 CLEAN SAND 12 30 2.02 0.OUS/FT 8. 6 0
'

i4 43. I . 4 CLEAN SAND 12 29 2.01 0.OUS/FT 8. 6 0N 43. 4 . 5 CLEAN SAND 13 29 2.01 0.OUS/FT 8. 6 0.-

'

42. 5 . 6 CLEAN SAND / 12 30 2.01 0.OUS/FT 8. 6 0
j 42.6 .7 CLEAN SAND gy 12 29 2.00 O.OUS/FT 8. 6 0y

. 43. 7 8 CLEAN SAND ' 13 28 1.99 0.OUS/FT 8. 6 0Oq.'

43. 8 . 9 CLEAN SAND 13 29 1.97 0.OUS/FT 8. 6 0
42. 9 . O CLEAN SAND 13 29 1. 95 O.OUS/FT 8. 6 0

/a 44.0 1 CLEAN SAND 11 30 1.94 0.OUS/FT 8. 6 0
*

i X 44.1 .2 CLEAN SAND 9 31 1.91 0.OUS/FT 8. 6 0
43. 2 . 3 CLEAN SAND 12 30 1.89 0.OUS/FT 3. 7 0(, @ 44, 3 . 4 CLEAT 4 SAND 'S 28 1. 87 .O.OUS/FT 8. 7 0

7 .* 44.4 .3 CLEAN SAND 16 26 1. 8G O.OUS/FT 8. 8 0
44.5 .6 CLEAN SAND 17 23 1.89 O.OUS/FT 8. 8 0.

44.6 .7 CLEAN SAND la 25 1.90 0.OUS/FT 8. 8 0
s - 44 7 .8 CLEAN SAND 12 27 1.92 0.OUS/FT 8. 7 0''
4 44. 8 . 9 CLEAN SAND 11 28 1. 968 0.OUS/FT 8. 7 0
| 44.9 .O CLEAN SAND 10 29 1. 89 0.OUS/FT 8. 4 O_

45.0 .1 CLEAN SAND 11 27 1.90 0.OUS/FT 8. 2 0,

43. 1 . 2 CLEAN SAND 12 25 1. 91 0.OUS/FT 8. 3 0
-

45. 2 . I CLERii SAND 12 25 1.92 O.OUS/FT 8. 4 0
45.3 4 CLEAN SAND 15 24 1.95 0.005/FT :: 2 0
45. 4 - 5 CLEAN SAND 16 25 1.99 O.OUS/FT 8. 1 0~

45. 5 . 6 CLEAN SAND 18 25 2.02 O.OUSrce c. 9 0. (L 45.6 - 7 SHALY SAND 19 26 2.05 0.OUS/FT 7. 8 0
45. 7 . 8 CLEAN SAND L6 25 2.08 O.OUS/FT 7. 7 0
45.8 .9 CLEAN SAND 12 24 2. 05 0.OUS/FT 7. 7 O
d5.9 .O CLEAN SAND 14 24 2. 01 O.OUS/FT 7. 7 O
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Ca. 46. 0 . 1 CLEAN SAND 16 22 2. 05 0.OUS/FT 7. 7 U
. 46.1 .2 CLEAN SAND 12 24 2.07 0.OUS/FT 7. 8 0
gF 46.2 .2 CLEAN SAND 11 24 2.09 0.OUS/FT 7. 7 0 '

dQ 46. 2 . 4 CLEAN SAND 12 24 2.10 0.OUS/FT 7. 7 0
0 46.4 5 CLEAN SAND 14 22 2.05 0.OUS/FT 7. 8 0{9 46.5 .6 CLEAN SAND 12 26 2.01, O.OUS/FT 8. 1 0. _ ..,%
,N _H 46.6 .7 CLEAN SAND 10 29 1.97 0.OUS/FT 3. 1 04

" "' 46.7 .8 CLEAN SAND 11 28 1.98 0.OUS/FT 8. 2 0
}|j 46 8 . 9 CLEAN SAND 12 26 1.99 0.OUS/FT 3. 2 O
t F. 46.9 .O CLEAN SAND 16 26 2. 02 0.OUS/FT 8. 4 0a .

s%O 47. O . 1 CLEAN SAND y 19 25 2.08' O.OUS/FT 8. 2 0
% 47.1 .2 CLEAN SAND d 19 26 2.09 0.OUS/FT 8. 2 0
3 -- 47,2 .2 SHALY SAND k' 19 27 2.10 0.OUS/FT 8. 1 On w
qh 47, 2 . 4 SHALY SAND 20 26 2.12 0.OUS/FT 8. 1 O
l 2" 47.4 .5 SHALY SAND 19 25 2.15 0.OUS/FT 8. 1 0
P +- 47.5 6 CLEAN SAND 19 25 2.16 0.OUS/FT 8.1 Oa
e' ; 47.6 .7 CLEAN SAND 19 25 2.18 0.OUS/FT 8. 1 0$|S 47.7 .8 CLEAN SAND 19 25 2.19 0.OUS/FT 8. 1 0
3 47.8 .9 SHALY SAND 19 25 2.17 0.OUS/FT 7. 9 0
j ] 47,9 .O SHALY SAND 20 25 2.15 0.OUS/FT 7. 8 0
W, s'. .' 48. O . 1 SHALY SAND - 21 24 2.14 0.OUS/FT 7. 8 0:

? 48. 1 . 2 SHALY SAND 24 22 2. 12 0.OUS/FT 7. 8 0'

~. . 48. 2 . 2 SHALY SAND 24 21 2.11 0.OUS/FT 7. 9 .O
6h 48. 2 . 4 SHALY SAND 24 21 2.09 0.OUS/FT 7. 9 0" "

48. 4 .5 SHALY SAND 19 24 2. 07 0.OUS/FT 8. 1 0
2 48. 5 . 6 CLEAN SAND 14 27 2.05 0.OUS/FT 7. 9 0
1 ,IS 48. 6 . 7 CLEAN SAND 16 26 2.02 0.OUS/FT 7. 9 O
; b 48. 7 . 8 CLEAN SAND 18 25 2. 01 0.OUS/FT 7. 8 0

;; 48.8 .9 CLEAN SAND 17 26 2. 00 O.OUS/FT 7. 7 0" rr 48.9 .O CLEAN SAND 16 27' 2.01 0.OUS/FT 7. 7 0

l
'h'

49.1 .2 CLEAN SAND 12 27 2.05 0.OUS/FT 7. 7 O

.. 49. O . 1 CLEAN SAND 14 27 2. 02 0.OUS/FT 7. 7 0

C, 49.2 .2 CLEAN SAND 16 25 2.07 0.OUS/FT 7. 8 0
!?> P,. 49. 2 . a SHALY SAND 20 24 2.10 0.OUS/FT 7. 9 0t

49.4 .5 SHALY SAND 20 22 2. 12 0.OUS/FT 8. 1 0
us

49.5 6 SHALY SAND 20 21 2. 12 0.OUS/FT 8. 1 0_'
N. 49.6 T CLEAN SAND 17 24 2.14 0.OUS/FT 8. 2 0

'

[[/h
I 49. 7 . 8 CLEAN SAND 15 27 2.14 0.OUS/FT 8. 2 0. . .

'

49. 8 . 9 CLEAN SAND 15 27 2.12 0.OUS/FT 8. 4 0
;,.". 49.9 .O CLEAN SAND 16 27 2.12 0.OUS/FT 8. 2 0
O, 50.0 .1 CLEAN SAND 17 27 2.12 0 OUS/FT 8. 2 0,
'- 5 0. 1 . 2 CLEAN SAND 19 28 2. 12 0.OUS/FT 8. 2 O
M. 5 0. 2 . 2 CLEAN SAND 17 28 2. 09 0.OUS/FT 8. 2 0
4. x%4: - .50.2 4 CLEAN SAND 15 28 2.06 0.OUS/FT 8. 1 0
y9 50. 4 .5 CLEAN SAND 12 28 2.04 0.OUS/FT 8. 1 O
O 50 5 .6 CLEAN SAND 15 2R 0 02 0.OUS/FT 8. 1 Od 50.6 - T CLEAN SAND 17 27 2.01 0.OUS/FT 8. 1 0

5 0. 7 . 5 CLEAN SAND 16 27 1.96 0.OUS/FT 7. 9 0
'

!i 30. 8 9 CLEAN SAND 15 26 1.91 0.OUS/FT 7. 8 0
*

5 0. 9 . O CLEAN SAND 14 27 1.90 0.OUS/FT 7. 8 0?a s

fP 51. O . 1 CLEAN SAND 12 2E 1.89 0.OUS/FT 7. 8 0'

51. 1 - 2 CLEAN SAND 15 27 1.89 0.OUS/FT 7. 8 0
51.2 .I CLEAN SAND 17 25 1.88 0. OUS 'FT 7. 9 0

3 51.2 - 4 CLEAN SAND 12 26 1.89 0.OUS/FT 8. 1 0
'

. 51.4 .5 CLEAN SAND 9 2? 1. 89 0. OUS.'FT 8. 2 O
( 51.5 - 6 CLEAM SAND 12 26 1.08 0.OUS/FT 8. 4 0

5.' . 6 . I CLEAN SAND 18 24 1.87 0 OUS/FT 8. 4 051. 7 . 8 SFALY SAND 19 22 1.87 0.OUS/FT 8. 6 0
51.8 9 SHALY SAND 21 21 1. 89 0.OUS/FT 8. 4 0
51.9 O CLEAN SAND 17 22 1.91 0.OUS/FT 8. 4 O
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a, p % % GM/CC Df1ME (NCbES INFEDENCE
' -.g 52.0 .1 CLEAN SAND 12 26 1.92 0.OUS/FT 8. 4 0'* 52. 1 . 2 CLEAN SAND 12 26 1. 92 0.OUS/FT 8. 4 0,

g 52.2 .2 CLEAN SAND 14 25 1.95 0.OUS/FT 8. 2 Of5 52. 2 . 4 CLEAN SAND 14 25 1.97 0.OUS/FT 8. 2 O

i E("
52. 4 .5 CLEAN SAND 14 25 1. 98 0.OUS/FT 8. 2 O) 5 2. 5 . 6 CLEAN SAND 12 27 1.99. O.OUS/FT 8. 2 O

I 52.6 .7 CLEAN SAND 11 28 2.00 O.OUS/FT 8. 2 O
) e%''

52.7 .3 CLEAN SAND 10 20 2.01 0.OUS/FT 8. 2 052. 3 . 9 CLEAN SAND \ 9 22 2.02 0.OUS/FT 8. 2 0
,..j 52. 9 O CLEAN SAND f 9 23 2. 02 O OUS/FT 8. 2 Oy} 52.0 .1 CLEAN SAND1 V

D('
f 9 25 2. 02 0.OUS/FT 8. 2 01 D 52. 1 2 CLEAN SAND 10 24 2. 02 0.OUS/FT 8. 1 OI 52. 2 . 2 CLEAN SAND 12 22 2.02 0.OUS/FT 8. 1 OiO 5 2. 2 . 4 CLEAN SAND 11 22 2.02 0.OUS/FT 7. 9 0*

b 52. 4 .5 CLEAN SAND 10 22 2.00 O.OUS/FT 7. 8 0k 52. 5 . 6 CLEAN SAND 10 22 2.01 0.OUS/FT 7. 8 0
e n 52.6 .7 CLEAN SAND 9 21 2.01 0.OUS/FT 7. 9 0l ;3 52.7 .8 CLEAN SAND 12 29 2. 01 0.OUS/FT 7. 9 0L! ' " 52.8 .9 CLEAN SAND 15 28 2.01 0.OUS/FT E9 0) 52.9 .O CLEAN SAND 12 29 1.99 0.OUS/FT 7. 8 0
: ,'q. -- 54. 0 . 1 CLEAN SAND 11 20 1.97 0.OUS/FT 7. 7 0
( 54.1 2 CLEAN SAND 12 20 1.99 0.OUS/FT 7. 7 0

'

54.2 .2 CLEAN SAND 16 29 2.00 O.OUS/FT 7. 4 09 $4. 2 . 4 CLEAN SAND 12 21 2.01 0.OUS/FT 7. 2 Oi 54. a 5 CLEAN SAND 8 22 2.04 0.OUS/FT 7. 2 Ou.
54.5 .6 CLEAN SAND 12 29 2.06 0.OUS/FT 7. 1 Oo 34. 6 . 7 CLEAN SAND 17 27 2.05 0.OUS/FT 6. 9 0n

'

54.7 .8 CLEAN SAND 15 28 2.02 0.OUS/FT 6. 8 02 54.8 .9 CLEAN SAND 14 26 2.04 0.OUS/FT . 6. 7 0
54.9 O CLEAN SAND 12 25 2.04 0.OUS/FT 6. 7 0f,;

,

55.0 .1 CLEAN SAND 12 24 2.02 0.OUS/FT 6. 8 0.

td 55.1 .2 CLEAN SAND 15 22 2.01 0.OUS/FT 6. 9 05 5. 2 , 2 CLEAN SAND 14 22 2.00 O.OUS/FT 6. 9 055. 2 . 4 CLEAN SAND 12 24 2.00 O.OUS/FT 6. 9 0
.

,

55.4 .5 CLEAN SAND 12 24 2.00 O.OUS/FT 6. 9 0
55.5 .6 CLEAN SAND s 11 25 1.99 0.OUS/FT 6. 9 055. 6 . 7 CLEAN SAND f4 11 24 1.97 0.OUS/FT 6. 9 0

h\ 9
4 ' 55.7 .8 CLEAN SAND 12 24 ' 1. 95 0.OUS/FT 7. 1 055.8 .9 CLEAN SAND 14 22 1.96 0.OUS/FT 6. 9 0

-

55.9 .O CLEAN SAND 16 22 1.97 0.OUS/FT 6. 9 0'
'

56.0 1 CLEAN SAND 16 22 1.99 0.OUS/FT 7. 1 0.

561.2 CLEAN SAND 16 25 2. 04 G OUS/FT 7. 2 0
-

56.2 .2 CLEAN SAND 14 28 2. 02 0.OUS/FT 7. 2 0
'56.2 .4 CLEAN SAND 12 27 2.05 0.OUS/FT T. 2 O

J' 56. 4 .5 CLEAN SAND 14 25 2.04 0.OUS/FT E2 O
1 56. 5 . 6 CLEAN SAND 15 27 2.02 0.OUS/FT 7, 2 0

56. 6 . 7 CLEAN SAND 15 28 2.05 0.OUS/FT 7. 2 O.." 5 6. 7 . 8 CLEAN SAND 15 29 2. 08 0.OUS/FT 7. 2 O*

56.8 .9 CLEAN SAND 12 22 2. 07 0.OUS/FT 7. 2 056. 9 . 0- CLEAN SAND 8 22 2. 07 0.OUS/FT 7, 2 0570-1 CLEAN SAND 9 21 2.10 0.OUS/FT E2 0
57.1 - 2 CLEAN SAND 10 79 0 44 0.OUS/FT 7. 2 00 ?. 2 - 2 CLEAM SAND 4 ?? ? 12 0 OUS/FT E2 057.2 - 4 CLEAN SAND ? 21 2. 12 0.OUS/FT E1 0'

5' -5 CLEAN SAND 7 20 2.12 0.OUS/FT 7. 1 0
*

'- SE5-6 CLEAN SAND 9 21 s. 12 0.OUS/FT 7. 1 057,6 - T CLEAN SAND 11 22 2.12 0.OUS/FT 7. 1 0
57.7 - ? CLEAN SAND 12 21 2.10 0.OUS/FT 6. 9 O
SE 8 . 9 CLEAN SAND 14 29 2.07 0.OUS/FT 6. 9 O
SE'9 - O CLEAN SAND 14 29 2. 05 0.OUS/FT E1 0
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,

_

M Ca 58.0 1 CLEAN SAND 12 28 2.02 0.0VS/FT 7. 2 0j 58.1 .2 CLEAN SAND 15 28 2. 02 0.0VS/FT 7. 2 0U N 58. 2 . 2 CLEAN SAND 16 28 2.04 0.0US/FT. 7. 2 0?h 58. 2 . 4 CLEAN SAND 17 28 2.01 0.0US/FT 6. 9 0

)$ q{
58.4 .5 CLEAN SAND 18 28 1.97 0.0US/FT 6. 7 0
58.5 .6 SHALY SAND 20 27 2.01* 0.0US/FT 6. 7 0@g 58.6 .7 SHALY SAND 24 26 2.05 0.OUS/FT 6. 8 0"gj 58. 7 8 SHALY SAND e 21 28 2.08 0.OUS/FT 6. 8 0

i 58.8 .9 CLEAN SAND 28 19 29 2.12 0.0US/FT 6. 9 0
# 3 5 8. 9 . O SHALY SAND h 19 28 2. 12 0.OUS/FT 6. 9 0
9 E.1 5 9. 0 1 SHALY SAND 20 29 2.14 0.OUS/FT 6. 9 0y 59.1 .2 CLEAN SAND 16 22 2. 12 0.0US/FT 6. 9 0
M q 59.2 2 CLEAN SAND 12 22 2.12 0.0US/FT 7. 2 'O' 59. 2 . 4 CLEAN SAND 12 20 2.11 0.0US/FT 7. 4 0p, . g,5. . , '

"

59.4 .5 CLEAN SAND 14 21 2. 12 0.0US/FT 7. 6 0
59.5 6 CLEAN SAND 15 22 2.14 0.0US/FT 7. 7 0,i

j"(;E 59.6 .7 CLEAN SAND 16 22 2. 12 0.OUS/FT 7. 8 0O 59. 7 8 CLEAN SAND 15 22 2.11 0.0VS/FT 7. 9 0
y 59.8 .9 CLEAN SAND 14 22 2.10 0.0US/FT 8. 2 Oy y 59. 9 O CLEAN SAND 15 22 2.08 0.0US/FT 8. 6 00 di 60.0 1 CLEAN SAND 17. 22 2.07 0.0US/FT 8. 2 0
j/ 60.1 .2 CLEAN SAND 19 21 2.06 0.OUS/FT 8. 2 0

n 60.2 .I SHALY SAND 20 29 2.04 0.005/FT 7. 8 0
4 '9 60. 2 . 4 SHALY SAN) 20 29 2.01 0.0US/FT 7. 4 < 0
S 60. 4 .5 SHALY SAND 20 20 1.99 0.OUS/FT 7 '4 \ 0

"

y 60.5 .6 CLEAN SAND 18 32 2. 02 0.OUF/FT T. 6 0,0 60.6 .7 CLEAN SAND 17 22 2.07 0.0US/FT 7. 4 0
o 60.7 .8 SHALY SAND 20 20 2.08 0.0US/FT 7. 2 0

60. 8 . 9 SHALY SAND 22 27 2.10 0.0US/FT' 7. ,1 0
J 60.9 .O SHALY SAND 24 26 2.07 0.0US/FT' 6. 9 0h.a~e 61.0 .1 SHALY SAND 24 25 2.04 0.0VS/FT 6. 8 0

'

61.1 .2 SHALY SAND 20 26 2.06 0.0US/FT 6. 8 0
61.2 .2 CLEAN SAND 17 29 2.07 0.00S/.:T 6. 8 0-

.N 61.2 4 SHALY SAND 21 29 2.04 0.0US/FT 6. 8 0' 61.4 .5 SHALY SAND 27 24 2.01 0.OUS/FT 6. 8 0
61.5 6 SHALY SAND \ 22 24 2.01 0.0US/FT 6. 9 0
61.6 7 SHALY SAND Ah 20 26 2.00 0.OUS/FT 6. 8 0
61. 7 . 8 SHALY SAND hp 22 24 2.02 0.OUS/FT 6. 8 0.

61.8 .9 SHALY SAND 27 22 2. 02 0.0US/FT 6. 8 0
'

61.9 .0 SHALY SAND 20 24 2. 02 0.0US/FT 6. 8 0,.

. 62.0 .1 CLEAN SAND 14 27 2. 02 0.0US/FT 6. 8 0
*

~

62.1 .2 CLEAN SAND 15 26 2. 02 0.0US/FT 6. 9 0
,, 62. 2 . 2 CLEAN SAND 16 26 2.07 0.0US/AT 6. 9 0

62. 2 . 4 CLEAN SAND 17 25 2.10 0.005/FT 6. 9 0
'O 62.4 . 5 CLEAN SAND 17 25 2.12 0. 0US/FT, 6. 8 0

62.5 .6 CLEAN SAND 18 24 2. 12 0.OUS/FT 6. 8 0
62.6 - 7 SHALY SAND 19 24 2.12 0.005/FT 6. 8 0,

62. 7 . 8 SHALY SAND 20 25 2.11 0.OUS/FT 6. 8 0.

62.8 .9 SHALY SAND 19 24 2.12 0.OUS/FT 6. 8 0
62.9 - 0 CLEAN SAND 18 22 2. 12 0.005/FT 6. 8 0
62. 0 1 SHALY SAND 21 22 2.15 0.00$/FT 6. 8 0
6 2. 1 - 2 SHALY SAND 24 21 2. 4 R n 005/FT 6. 8 0
52.2 .2 SHALY SAND 22 22 2. 18 0.005/FT 6. 8 0.

62.2 .4 SHALY SAND 20 22 2. 18 0.0US/FT 6. 8 0
- 63. 4 - 5 CLEAN SANn 17 25 2.19 0.00S/FT 6. 8 0

62.5 .6 CLEAN SAND 14 28 2. 20 0.005/FT 6. 9 0
'

62. 6 - T CLEAN SAND 15 28 2.18 0.00S/FT 6. 9 0
62. 7 . 8 CLEAN SAND 17 27 2. 16 0.0US/FT 7. 1 0
.62.8 .9 CLEAN SAND 17 27 2.16 0.OUS/FT T. 1 0
62.9 - O CLEAN SAND 17 27 2.15 0.0US/FT 7. 2 0

PAGE 9



,

_ . _ _ _ _ _ _ - _ . . _ _ . _ . . . . , . . . . . ~

q u.i w . . ; m;:. u.che8 Irr- w c r ..;.

I!. R. 64.0 1 CLEAN SAND 16 2-d 2. 15 0.0US/FT 7. 2 0-

g ,N 64.1 ,2 CLEAN SAND 15 29 2.14 0.OUS/FT 7. 2 0
.

y 64.2 .2 SHALY SAND 21 27 2. 12 0.OUS/FT 7. 2 0
4 ra 64. 2 . 4 SHALY SAND 27 24 2.12 0.0US/FT 7. 2 0'r b 64. 4 .5 SHALY SAND 21 26 2.11 0.0US/FT 7. 2 0,, t .,

q % 64.5 .6 CLEAN SAND 15 28 2.10 0.0US/FT 7. 4 0
k 64.6 .7 CLEAN SAND 16 28 2.10' O.0US/FT 7. 4 0 '

f-f,E(
. 64. 7 . 8 CLEAN SAND 17 28 2.11 0.0US/FT 7. 6 04 64.8 9 CLEAN SAND 17 28 2.12 0.0US/FT T. 6 0g

!f 64.9 .0 CLEAN SAND 17 27 2.14 0.0VS/FT 7. 6 0;

b[g)1 Li 65.1 -!2 SHALY SAND
W 65.0 .1 CLEAN SAND o 18 26 2. 15 0.0US/FT 7. 7 0-

19 26 2.14 0.0US/FT 7. T 0
9, 65.2 .2 ' CLEAN SAND 18 27 2.12 0.0US/FT 7. 7 0,

# e 5. 2 . 4 CLEAN SAND 18 27 2.14 0.0VS/FT 7. 7 0$p 65.4 .5 CLEAN SAND 17 28 2.15 0.0US/FT 7. 8 0
-

!j #'$ 65.5 .6 CLEAN SAND 16 28 2.14 0.0VS/FT 7. 8 0
y

,,$
65.6 .7 CLEAN SAND 15 28 2.14 0.OUS/FT 7. 9 0h e. 65.7 S CLEAN SAND 15 28 2. 12 0.OUS/FT 7. 8 0

3a 48 65. 8 . 9 CLEAN SAND 16 27 2. 12 0.0VS/FT 7. 8 0; 65.9 .0 CLEAN SAND 17 26 2. 12 0.OUS/FT 7. 7 0,

j m 66.0 .1 SHALY SAND 21 25 2.11 0.OUS/FT 7. 7 0'

o+' ej G 6. 1 . 2 SHC_Y SAND 21 26 2.09 0.OUS/FT 7. 7 0'

66.2 .2 SF ALY SAND 21 26 2.10 0.0US/FT 7. 7 0~ tj ' 66.2 4 SHALY SAND 19 26 2.10 0.OUS/FT 7. 8 0,,

' N 66.4 .5 CLEAN SAND 18 27 2.11 0.005/FT 7. 7 0' C 66.5 .6 CLEAN SAND 16 28 2.11 0.0US/FT 7. 7 0
66.6 .7 CLEAN SAND 15 29 2.10 0.0US/FT 7. 2 0=66.7 .E CLEAN SAND 16 29 2.09 0.0US/FT 7. 1 0

-
,t

_ 66.8 .9 CLEAN SAND 17 27 2.09 0.0US/FT 6. 9 0
,

66.9 .0 . CLEAN SAND 18 26 2.09 0.OUS/FT 6. 9 0,h 67.0 .1 CLEAN SAND 18 25 2.12 0.0US/FT 6. 8 0
; 67.1 .2 CLEAN SAND 16 26 2.14 0.OUS/FT 6. 8 0.
'

67.2 .2 CLEAN SAND 12 27 2.14 0.OUS/FT 6. 8 0,

67. 2 . 4 CLEAN SAND 14 27 2.14 0.0US/FT 6. 8 0
-

.

g
; 67.4 .5 CLEAM SAND g 14 28 2.14 0.OUS/FT 6. 9 0

67.5 - 6 CLEAN SAND ,b 18 28 2.14 0.0US/FT 7. 2 0
67 6 .7 SHPLY SAND 21 26 2.15 0.OUS/FT 7. 2 0
67.7 .8 CLESN SAND 18 28 2.17 0.0US/FT 7. 2 0
67.8 .9 CLEAN SAND 14 29 2.19 0.0US/FT 7. 2 0
67.9 .0 CLEAN SAND 14 29 2.16 0.OUS/FT 7. 2 0

._ g 7 68.0 .1 CLEAN SAND 14 29 2.14 0.0US/FT 7. 2 033 68.1 .2 CLEAN SAND 15 28 2. 12 0.0US/FT 7. 2 0"
68.2 .2 CLEAN SAND 17 28 2.12 0.0US/FT 7. 4 0
68.3 .4 CLEAN SAND 15 29 2.11 0.0US/FT 7. 7 068. 4 ,5 CLEAN SAND 12 20 2.10 0.OUS/FT 7. 6 0,

68. 5 . 6 CLEAN SAND 16 28 2.09 0.OUS/FT 7. 4 0
-

68.6 .7 CLEAN SAND 19 26 2.08 0.0US/FT 7. 4 068. 7 8 SHALY SAND 19 24 4. 07 0.0US/FT 7. 4 0
'

68.8 .9 SHALY SAND 20 26 2.07 0.0US/FT 7. 2 0
'

o

68.9 .9 CLEAN SAND 18 ?Q ? 06 0.0US/FT 7. 2 069.0 .1 CLEAN SAND 16 20 2. 0 ? O.005/FT 7. ? O
69. 1 . 2 CLEAN SAND 15 22 2.09 0.00S/PT 7. 2 0
6 9. 2 . I CLEAN SAND 12 21 2.10 0.00S/FT 7. 2 0

.
69. 2 . 4 CLEAN SAND 16 28 2.11 0.OUS/FT 7. 2 0
69. 4 -S SHALY SANP= 10 27 2.09 0.OUS/FT 7. 2 0

~

69. S . 6 CLEAN SAND 15 20 2. 00 0. 0US. *FT 7. 1 0
. - 69. 6 . T CLEAN SAf4D 12 22 2.09 0.OUS/FT 7. 1 06 9. 7 8 CLSAN SAND 12 21 2.10 0.005/FT 7. 2 0

(69.8 .9 CLEAN SAND 12 20 2.10 0.0US/FT 7. 0 0
69.9 .O CLEAN SAND 12 21 2.10 0.005/FT 7. 2 0
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{S *: GM/CC DTIME INCHES IMPEDENCE
M 70.0 1 CLEAN SAND 11 32 2.10 0.0US/FT 7, 2 0q

h 70.1 2 CLEAN SAND 11 23 2.10 0.00$/FT 7. 2 0
70.2 .3 CLEAN SAND 12 24 2.11 0.005/FT 7. 3 0

,

j (y$ 70. 3 . 4 CLEAN SAND 15 32 2.11 0.005/FT 7. 6 01

(' 70.4 .5 SHALY SAND 19 30 2.11 0.005/FT 7. 6 0
70.5 .6 CLEAN SAND 16 21 2.11- 0.0US/FT 7. 7 0p 70.6 .7 CLEAN-SAND 14 23 2.10 0.005/FT 7. 7 0

i d 70.7 S CLEAN SAND 19 29 2.10 0.0US/FT 7. 8 0 l

| 70.8 .9 SHALY SAND 23 25 2.09 0.0US/FT 7. 8 0
f r. 70.9 .0 CLEAN SAND '

i {3
17 30 2.09 0.0US/FT 7. 8 0

/h1 71.0 .1 CLEAN SAND 12 24 2.08 0.OUS/FT 7. 9 0'

71.1 .2 CLEAN SAND g% 12 33 2. 08 0.0VS/FT 8. 1 0
71.2 3 CLEAN SAND 13 22 2.02 0.0US/FT 7. 9 0y

h 71. 3 . 4 CLEAN SAND 15 31 1.96 0.0US/FT 7. 9 0d 71.4 .5 CLEAN SAND 17 30 1.96 0.0US/FT 7. 9 0
71.5 .6 CLEAN SAND 17 29 1.97 0.OUS/FT 7. 9 0

@ 71.6 .7 CLEAN SAND 18 28 1.98 0.OUS/FT 8. 1 0
$ 71.7 .8 CLEAN SAND 16 31 2.00 0.0US/FT 8.1 071. 8 . 9 CLEAN SAND 14 24 2.00 0.0US/FT 8. 2 0
g 71. 9 . 0 CLEAN SAND 13 34 2.00 0.0US/FT 7. 9 0
9 72.0 1 CLEAN SAND 12 33 1.98 0.005/FT 7. 7 C" 72. 1 . 2 CLEAN SAND 12' 33 1.97 0.0US/FT 7. 6 0

72.2 .3 CLEAN SAND 13 32 2.02 0.0US/FT 7. 6 0
% 72. 3 . 4 CLEAN SAND 11 32 2.07 0.0US/FT 7. 6 0
G 72. 4 .5 CLEAN SAND 9 32 2.11 0.0US/FT 7. 7 0

72. 5 . 6 CLEAN SAND 11 31 2.14 0.0US/FT 7. 6 0
1 g3 72.6 .7 CLEAN SAND 13 30 2. 13 0.0US/FT 7. 6 0
' bl 72.7 .8 CLEAN SAND 16 28 2.11 0.0US/FT 7. 6 0~

7 2. 8 . 9 CLEAN SAND 19 26 2.12 0.0US/FT 7. 6 0
72.9 .0 CLEAN SAND 18 27 2.15 0.0US/FT 7. 7 01 -.

l h4 73.0 .1 CLEAN SAND 17 28 2. 15 0. 0'JS/FT 7. 9 0
f0 73. 1 . 2 CLEAN SAND 16 29 2.16 0.0VS/FT 8. 1 0

73. 2 . 3 CLEAN SAND 16 30 2.16 0.0US/FT 8. 2 0
?

b 5] '73. 3 . 4 CLEAN SAND 15 30 2. 13 0.005/FT 8. 3 0
: W <3.4 .5 CLEAN SAND 15 30 2.10 0.0US/FT 8. 3 0
f 73.5 .6 CLEAN SAND \ 14 30 2. 09 0.0US/FT 8. 3 0
' ~, 73. 6 . 7 CLEAN SAND 4 13 30 2.07 0.OUS/FT 8. 3 0y 73. 7 . 8 CLEAN SAND /f/ 11 21 2.10 0.OUS/FT 8. 3 0~ 73.8 .9 CLEAN SAND 10 32 2. 12 0.0VS/FT 8. 4 0
L 73. 9 O CLEAN SAND 12 30 2.14 0.0US/FT 8. 2 0
L - ' 74. 0 1 CLEAN SAND 15 29 2.14 0.0US/FT 3. 1 0
( 74. 1 . 2 CLEAN SAND 16 29 2.14 0.0US/FT 7. 9 0
( 74. 2 3 CLEAN SAND 17 30 2.16 0.OUS/FT 7. 3 0' 74. 3 . 4 CLEAN SAND 18 28 2.17 0.0US/FT 7. 9 0
L

~

74.5 6 CLEAN SAND 17 29 2.20 0.OUS/FT 8. 1 0
74. 4 .5 SHALY SAND 20 28 2. 18 0.0US/FT 8. 1 0

*

!

[ . 74. 6 T CLEAN SAND 15 30 2. 18 0.0VS/FT 8. 1 0
i 74. 7 . 8 CLEAN SAND 13 32 2.16 0.0US/FT 8. 2 0.

74. 8 . 9 CLEAN SAND 12 32 2.15 0.0US/FT 8. 4 0
74. 9 . 0 CLEAN SAND 17 29 2.14 0.005/FT 8. 2 0

'

; 75.0 .1 SHALY SAND 22 26 2.10 0.OUS/FT T. 9 0
. 75.1 .2 SHALY SAND 20 27 2.05 0.0U5/5T 7. 8 0

75.2 - 3 CLEHN SAND 18 28 2. 03 0.0US/FT 7. 0 V
75.3 .a CLEAN SAND 15 29 2.01 0.00S/FT 7. 8 0

'

t ?$. 4 -5 CLEAN SAND 13 32 2. 03 0.OUS/FT 7. 8 U
75.5 - 6 CLEAN SAND 14 33 2. 0a 0.0US/FT T. 8 0(.. 75. 6 - 7 CLEAN CAND 15 30 2. 0? 0.0US/FT A8 0
75. 7 8 CLEAN SAND 15 29 2.10 0.005/FT 7. 8 0
75. 8 . 9 CLEAN SPND 14 29 2.09 0.OUS/FT 7. 7 0

; 75. 9 . 0 CLEAN SAND 16 27 2.09 0.005/FT 7. 7 0
i
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k % % GM/CC DTIME INCHES IMFEDENCEN M 76.0 .1 CLEAN SAND 19 26 2. 0S 0.OUS/FT 7. 7 0
h 76.1 .2 SHALY SAND 19 26 2.07 0.0US/FT 7. 8 0gn 76.2 .3 SHALY SAND 20 25 2.09 0.0US/FT 7. 8 0L 76.2 .4 CLEAN SAND 19 24 2.11 0.OUS/FT 7. 8 UF

~

76.4 .5 CLEAN SAND 16 26 2.12 0.0US/FT 7. 7 0
t

76.5 6 CLEAN SAND 17 27 2.13' O.OUS/FT 7. 7 0,'s
76.6 .7 CLEAN SAND 17 26 2.11 0.0US/FT 7. 7 0

J 76.7 .8 CLEAN SAND 19 25 2.09 0.0US/FT 7. 8 0

p$. 9
76. 8 . 9 SHALY SAND 20 24 2.09 0.0US/FT 78 0
76.9 .0 SHALY SAND ' 19 23 2.09 0.0US/FT 7. 8 0g

n 77. 0 . 1 CLEAN SAND St 19 26 2.10 0.0US/FT 7. 8 0s
77.1 .2 CLEAN SAND /h,"

15 30 2.09 0.OUS/FT 7. 8 0
7 7. 2 . 3 CLEAN SAND 13 31 2. 08 0.0US/FT 7. 8 0iy

i {' 77.3 .4 CLEAN SAND 17 29 2.10 0.0US/FT 7. 8 0
77.4 .5 SHALY SAND 20 27 2.10 0.0US/FT 7. S 0
77.5 .6 SHALY SAND 21 27 2.10 0.OUS/FT 7. 9 0< mA 77.6 .7 SHALY SAND 21 27 2.11 0.OUS/FT 7. 7 0f N 77.7 .G SHALY SAND 20 27 2.12 0.0US/FT 7. 6 077. 8 . 9 CLEAN SAND 19 27 2.12 0.0US/FT 7. 6 0

7 77.9 .0 CLEAN SAND 18 26 2. 13 0.OUS/FT 7. 7 0gh 78.0 .1 CLEAN SAND 17. 27 2.15 0.0US/FT 7. 7 0
d 78.1 .2 CLEAN SAND 15 28 2.17 0.0US/FT 7. 7 0H- 78.2 .3 CLEAN SAND 14 28 2.14 0.0US/FT 7. 7 0~$ 6 78.3 .4 CLEAN SAND 18 26 2.11 0.OUS/FT 7. 8 0"d 79. 4 .5 SHALY SAND 21 26 2. 13 0.0US/FT 7. 8 0
$ 73.5 .6 SHALY SAND 19 29 2.14 0.0US/FT 7. 8 0hQ * 73. 6 . 7 CLEAN SAND 17 22 2.12 0.0US/FT 7, S OM 78. 7 . S CLEAN SAND 13 36 2.10 0.0VS/FT 7. 9 0

78.8 .9 CLEAN SAND 11 35 2.07 0.OUS/FT 7. 9 0
,

ly 78. 9 . 0 CLEAN SAND 11 31 2.05 0.0US/FT 7. 9 0j @ 79.0 .1 CLEAN SAND 12 32 2.05 0.0US/FT 7. 8 03" 79.1 .2 CLEAN SAND 12 32 2.04 0.OUS/FT 7. 8 0'' 79. 2 . 3 CLEAN SAND 12 32 2.04 0.0US/FT 7. 6 0,

1 [.4 79. 3 . e CLEAN SAND 15 29 2.04 0.0US/FT 7. 4 0i 2 79.4 .5 SHALY SAND 19 27 2.06 0.0US/FT 7. 3 02 79. 5 . 6 CLEAN SAND $ 18 29 2.08 0.0US/FT 7. 3 0
$ 9" 79. 6 . 7 CLEAN SAND fd 17 28 2.10 0.0US/FT 7. 3 0
g 79. 7 . S CLEAN SAND 1h 16 28 2.12 0.OUS/FT 7. 3 0g 79.8 9 CLEAN SAND 15 26 2.11 0.OUS/FT T. 3 0;

S 79.9 0 CLEAN SAND 14 27 2.10 0.OUS/FT 7. 4 0P y 8 0. 0 . 1 CLEAN SAND 14 26 2.12 0.0US/FT 7. 4 0'

o
'

S 0. 1 . 2 CLEAN SAND 13 26 2. 13 0.0US/FT 7. 4 060. 2 . 2 CLEAN SAND 13 27 2.11 0.OUS/FT 7. 4 0
i,% 80. 3 . 4 CLEAN SAND 15 27 2.09 0.OUS/FT 7. a O
*/ 60.4 .5 CLEAN SAND 19 26 2. 01 A OUS/FT 7. 4 060. 5 . 6 CLEAN SAND 19 27 1. 93 0.005/FT 7. 6 0,,

c. 80. 6 . 7 CLEAN SAND 19 27 1. 94 0.OUS/FT 7, 6 0
,~' 80. 7 . 8 CLEAN SAND 13 29 1. 95 0.OUS/FT 7. 6 0

*

p 8 0. 9 - 9 CLEAN SAND 9 20 1.92 0.0VS/FT 7. 4 0
80.9 .O CLEAN SAND 13 23 1. 69 0.00S/FT 7. 4 0. -

s 01. 0 1 CLEAN SAND 16 26 1. 66 0.OUS/FT 7. 1 0,

d 8L 1 2 CLEAN SAND 15 27 1. 30 0.OUS/FT G. 0 0
91.2 - 2 CLEAN SAND 13 28 1.90 0.005/FT 6. T 0

. .i C 1. 2 - 4 CLEAN SAND 13 29 1.96 0.OUS/FT 6. T 0.i 81. 4 - 9 CLEAN SAND 13 29 2.01 0.OUS/FT 6. 7 0"

(* 41.5 - 6 CLEAN SAND 12 29 2.05 0.0US/FT 6. G 081.6 .7 CLEAN SAND 11 29 2.09 0.OUS/FT 6. 8 0
,

81. 7 . G CLEAN SAND 12 29 2.12 0.OUS/FT 6. 8 0
^

8 1. 8 . 9 CLEAN SAND 13 27 2.15 0.0US/FT 6. 8 08 1. 9 O CLEAN SAND 13 26 2.19 0.OUS/FT 6. 9 0
e FAGE 12
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. .' y .4 .% GN/CC DTIME INCHES IMPEDENCE

W 82.0 .1 CLEAN SAND 14 27 2.22 0.OUS/FT 7. 1 U<

82. 1 . 2 CLEAN SAND 14 29 2.25 0.OUS/FT 7. 2 O
p; 82. 2 . 2 CLEAN SAND 14 28 2.26 0.OUS/FT 7. 2 O
A 82. 2 . 4 CLEAN SAND 12 29 2. 22 0.OUS/FT 7. 2 O"

82.4 .5 CLEAN SAND 11 22 2.19 0.OUS/FT 7. 2 0
~ 82. 5 . 6 CLEAN SAND 10 24 2.16* O.OUS/FT 7. 2 0.

.N., 82.6 .7 CLEAN SAND 10 32 2.15 0.OUS/FT 7. 2 0* 82. 7 8 CLEAN SAND 14 29 2.14 0.OUS/FT 7. 2 0
82. 8 . 9 SHALY SAND 20 26 2. 08 0.OUS/FT 7. 2 O i#

$ 82. 9 . O CLEAN SAND g 15 27 2.10 0.OUS/FT 7. 4 0;j 82.0 .1 CLEAN SAND g4 12 29 2.12 0.OUS/FT 7. 4 0
s 82. 1 .2 CLEAN SAND gy 12 29 2.12 0.OUS/FT 7. 4 0
"g & 82.2 .2 CLEAN SAND 14 29 2.12 0.OUS/FT 7. 4 0

$ 'h
8 2. 2 . 4 CLEAN SAND 14 20 2.14 0.OUS/FT 7. 6 0
82.4 .5 CLEAN SAND 15 29 2.15 0.OUS/FT 7. 6 0

-'

h 82. 5 . 6 CLEAN SAND 17 28 2. 12 0.OUS/FT 7. 7 Oq
- =

$ 82. 6 . 7 SHALY SAND 20 28 2.12 0.OUS/FT 7. 7 0Q [M 82.7 .8 CLEAN SAND 19 20 2.15 0.OUS/FT 7. 8 0.

)1
82.8 .9 CLEAN SAND 18 29 2.19 0.OUS/FT 7. 9 0

;?; 82.9 .O r'EAN SAND 14 20 2.21 0.OUS/FT 8. 1 0jg 84. 0 . 1 vuEAN SAND 1R 22 2. 22 0.OUS/FT 7. 9 0
84. 1 . 2 CLEAN SAND 15 21 2.24 0.OUS/FT 7. 8 0,

1 84. 2 . 2 SHALY SAND 20 28 2.27 0.OUS/FT 7. 8 0
2, h. ,.

.

84. 2 . 4 SHALY SAND 24 25 2.26 0.OUS/FT 7. 8 0,

#y 84. 4 . 5 SHALY SAND 29 22 2.24 0.OUS/FT 7. 7 0i 84. 5 . 6 SHALY SAND 22 24 2.22 0.OUS/FT 7. 7 0
$ '@j 84. 6 . 7 CLEAN SAND 16 28 2.19 0.OUS/FT 7. 6 0.

[ 23 84. 7 . 8 CLEAN SAND 15 28 2.17 0.OUS/FT 7. 6 0
84.8 .9 CLEAN SAND 14 28 2.17 0.OUS/FT 7. 4 0I 84. 9 . O CLEAN SAND 18 26 2.16 0.OUS/FT 7. 2 O

m

g (.j 85.0 .1 SHALY SAND 22 25 2.17 0.OUS/FT 7. 2 0
~

3^ 8 5. 1 . 2 CLEAN SAND 18 29 2.17 0.OUS/FT 7. 1 03 85.2 .2 CLEAN SAND 14 20 2.14 0.OUS/FT 6. 9 0$. $ 85.2 .4 CLEAN SAND 18 27 2.12 0.OUS/FT 6. 8 Od 85.4 .5 SHALY SAND 21 24 2.12 0.OUS/FT 6. 8 0
3 8 5. 5 . 6 CLEAN SAND 18 25 2.11 0.OUS/FT 6. 8 0g

> [.5 85.6 .7 CLEAN SAND g3 15 25 2.09 0.OUS/FT 6. 8 0
T 85. 7 8 CLEAN SAND gPh. i,s

16 25 2.07 0.OUS/FT 6. 8 08 5. 8 9 CLEAN SAND 16 25 2.05 0.OUS/FT 6. 8 O
- o 85. 9 . O CLEAN SAND 17 25 2. 02 0.OUS/FT 6. 7 0' '

.h 86.0 .1 CLEAN SAND 19 24 2.02 0.OUS/FT 6. 7 0*j 86.1 2 CLEAN SAND 18 25 2.00 O.OUS/FT 6. 6 0( 86. 2 2 CLEAN SAND 17 24 2. 00 O.OUS/FT 6. 4 0_

}j 86.2 4 CLEAN SAND 17 22 2.00 O.OUS/FT 6. 6 O.,

Td 86. 4 .5 CLEAN SAND 18 24 2.01 0.OUS/FT 6. 7 0
? 86. 5 . 6 CLEAN SAND 17 25 2.01 0.OUS/FT 6. 7 0

f4 36.6 - 7 CLEAN SAND 15 26 2.05 0.OUS/FT 6. 7 0..

I 86. 7 . 8 CLEAN SANO 14 27 2.10 O.OUS/FT 6. 6 0
*

' "

86.8 - 9 CLEAN SAND 14 26 2.15 0.OUS/FT 6. 6 0
1 86.9 .0 CLEAN SAND 15 25 2.21 0.OUS/FT 6. 6 O-

E $ 87. O . 1 CLEAN SAND 14 25 2.22 0.OUS/FT 6. 6 0
- #

S I. 1 - 2 CLEAN SAND 12 25 2. 22 0.OUS/FT 6. 6 087. 2 . 2 CLEAN SAND 14 24 2.21 0.OUS/FT 6. 6 0
2 l 87. 2 . 4 CLEAN SANO 16 21 2.19 0.OUS/FT 6. 7 0; 87.4 .5 CLEAN SAND 15 22 2.21 U.OUS/FT 6. 7 0

(- 875 .6 CLEAN SAND 14 24 2.20 0.OUS/FT 6. T 087. 6 T CLEAN SAND 16 24 2.19 O.OUS/FT 6. 7 0
.

! 8 7. 7 S CLEAN SAND 18 24 2. 18 O.OUS/FT 6. 8 0
x
*

87.8 .9 CLEAN SAND 18 24 2.15 0.OUS/FT 6. 7 08 7. 9 O SHALY SAND 19 25 2. 12 0.OUS/FT 6. 7 0
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?.' ;' GM/CC DTIME INCHES IMPEDENCE
. p %nj "a 10.0 .1 SHALY SAND vo),gq * 26 26 1. 56 0.OUS/FT 6. 2 0

?, 10.1 2 SHALY SAND M" erd'*''*27 27 1.56 0.OUS/FT 6. 2 0Ij 3, 10.2 .2 SHALY SAND 27 28 1.58 0.0US/FT 6. 2 0
g j#j. 10.2 .4 SHALY SAND 28 26 1.60 0.0VS/FT 6. 2 0M 10.4 .5 SHALY SAND 25 26 1.62 0.OUS/FT 5. 9 0

-

'$(. 10.5 .6 SHALY SAND 22 26 1.64- 0.0US/FT 5. 8 04 ".y 10.6 .7 SHALY SAND 22 28 1.65 0.0US/FT 5. 7 0) [;j 10. 7 . 8 SHALY SAND 21 20 1.66 0.OUS/FT 5. 9 0$[
'

10.8 .9 SHALY SAND 22 29 1.67 0.0US/FT 6. 3 013 10.9 .0 SHALY SAND \ 26 27 1.68 0.OUS/FT 6. 1 0^

g,9q "d, 11.0 .1 SHALY SAND 28 24 1.69 0.OUS/FT 5. 8 011.1 .2 SHALY SAND 22 27 1.72 0.0US/FT 5. 7 0..j ., 11.2 .2 CLEAN SAND 17 20 1.75 0.0US/FT 5. 4 0
,jh 11. 2 . 4 SHALY SAND 22 29 1.77 0.0US/FT 5. 2 0 '

$d 11.4 .5 SHALY SAND 28 25 2. 82 0.0US/FT 5. 2 0
0 11.5 .6 SHALY SAND 25 27 1.87 0.0VS/FT 5.1 04M 11.6 .7 SHALY SAND 21 29 1.88 0.OUS/FT 4. 9 0
(f y 11.7 8 CLEAN SAND 19 30 1.90 0.0US/FT 4. 9 0U 11.8 .9 CLEAN SAND 17 22 1. 86 0.0US/FT 4. 9 011.9 .0 SHALY SAND 20 21 1.82 0.0US/FT 5.1 0$ [7

.

f 12.0 .1 SHALY SAND 19, 31 1.79 0.0US/FT 5. 2 03 "3 12.1 .2 SHALY SAND 19 20 1.76 0.0US/FT 5. 2 0/} ., 12.2 .2 CLEAN SAND 16 22 1. 72 0.0US/FT 5. 4 0
i Rt 12. 2 . 4 CLEAN SAND 12 26 1.68 0.OUS/FT 5. 7 03. U 12.4 .5 CLEAN SAND 12 26 1.64 0.0US/FT 6. 1 0
3 12.5 .6 CLEAN SAND 12 36 1.62 0.0US/FT 6. 4 05 12.6 .7 CLEAN SAND 17 22 1.60 0.0US/FT 6. 7 0

"

'hI
~

12.7 .8 SHALY SAND 21 29 1.58 0.OUS/FT 6. 9 0
9 12.8 .9 CLEAN SAND 18 29 1.56 0.0US/FT 6. 8 0
1 12.9 .0 CLEAN SAND 15 22 1.60 0.0US/FT 6. 8 0-

dM 12. 0 . 1 CLEAN SAND 17 32 1.64 0.0US/FT 6. 7 0yb 12.1 .2 SHALY SAND 19 20 1.67 0.OUS/FT 6. 6 02 12. 2 . 2 CLEAN SAND 19 29 1.69 0.0VS/FT 6. 4 035 P 12. 2 . 4 CLEAN SAND 18 20 1.72 0.0US/FT 6. 2 O.

( @j 12. 4 .5 CLEAN SAND 16 21 1.72 0.0US/FT 6. 2 0

g'p'gy- 12. 5 . 6 SHALY SAND 20 28 1. 72 0.0US/FT 6. 2 0*; 12. 6 . 7 SHALY SAND 25 25 1.70 0.0US/FT 6. 4 0q'y ''
13.8 .9 SHALY SAND 20 26 1.72 0.0US/FT 6. 6 0

12. 7 . 8 SHALY SAND 22 26 1. 68 0.0US/FT 6. 6 0
,.

' 12. 9 . 0 SHALY SAND 20 27 1.75 0.0US/FT 6. 7 0y
' :s 14.0 .1 SHALY SAND 19 26 1.79 0.00S/FT 6. 8 0+

- * 14.1 .2 SHALY SAND 19 25 1. 89 0.OUS/FT 7. 2 0
14.2 .2 SHALY SAND 20 25 2.01 0.0US/FT 7. 6 0

'f 14.2 .4 SHALY SAND 21 24 2. 06 0.0US/FT 7. 7 0
,

~

@a 14.4 .5 SHALY SAND 22 23 2.11 0.0US/FT 7. 8 0'

14.5 .6 SHALY SAND 20 22 2.14 0.005/FT 7. 9 0
-

14.6 .7 CLEAN SAND 19 26 2.11 0.0VS/FT 7. 6 0.:

0 14, 7 . 8 SHALY SAND 20 27 2.10 0.OUS/FT 7. 2 0
14.8 .9 SHALY SAND 22 24 2.11 0.OUS/FT 7. 4 0
14.9 - 0- CLEAN SAND 18 27 2.12 0.005/FT 7. 6 0"

,
15 0 .1 CLEAN SAND 17 28 2.00 0.0US/FT 7. 2 0

,_ 15.1 .2 CLEAN SAND 16 28 1. 88 0.OUS/FT ?. 1 0
15, 2 . Z SHALY SAND 19 26 1. G1 0.0VS/FT 6. 9 0
15. 2 . a SHAL*- SAND 22 25 1.75 0.OUS/FT 6. 2 0

- 15 4 .5 SHALv SAND 22 26 1.69 0.OUS/FT 5. 4 0-

11 5 .6 SHALY SAND 22 25 1. 60 0.OUS/FT 5. 3 0
(- 15. 6 . 7 CLEAN SAND 18 25 1.51 0.OUS/FT 5. 2 0

15.7 S CLEAN SAND 14 27 1. 52 0.005/FT 5. 2 0
15. 8 . 9 CLEAN SAND 17 26 1.54 0.OUS/FT 5. 4 0
15.9 .0 SHALY SAND 20 26 1.65 0.005/FT 5. 6 0

FAGE 1



-e
4 .

],p % % GWUC DTINE INCHES INFEDENCZ
q$ 16.0 . 1 CLEAN SAND 17 29 1.76 0.OUS/FT 5. 0 0
) '' 16.1 .2 CLEAN SAND 19 27 1.00 0.OUS/FT 6. 1 Od 16.2 .3 SHALY SAND 21 25 1. 83 0.OUS/FT 6. 3 0e -,

i M 16.2 .4 SHALY SAND 21 25 1. 86 0.OUS/FT 6. 6 0
s Ch 16.4 .5 SHALY SAND 22 25 1. 89 0.0US/FT 6. 7 0
i( 16.5 .6 SHALY SAND 21 24 1.92. O.OUS/FT 6. 6 01m 16.6 .7 SHALY SAND 20 24 1.96 0.OUS/FT 7. 1 0 '

dN 16.7 .6 CLEAN SAND \ 18 24 2.00 0.OUS/FT 7. 2 0; ~' 16.3 .9 CLEAN SAND
(b,f

15 26 2.00 O.0US/FT 7. 3 0
g r, 16.9 .O CLEAN SAND 17 25 2.00 0.OUS/FT 7. 4 0
@ 17. 0 . 1 CLEAN SAND 17 26 2.01 0.OUS/FT 7. 1 O

4

4 a 17.1 2 CLEAN SAND 18 27 2. 06 0.OUS/FT 6. 8 09 17.2 .3 SHALY SAND 19 24 2.09 0.OUS/FT 6. 9 0
$Q 17.2 .4 SHALY SAND 20 22 2. 13 0.OUS/FT 7. 1 0
j E; 17.4 .5 CLEAN SAND 18 25 2.17 0.0US/FT 7. 2 0
d 17.5 6 CLEAN SAND 16 28 2.16 0.OUS/FT 7. 1 O
I;j f 17.6 .7 CLEAN SAND 18 27 2.16 0.OUS/FT 6. 9 0
d .M 17.7 .S SHALY SAND 20 26 2.15 0.OUS/FT 6. 7 - 0~ -

' 17.8 . 9 SHALY SAND 21 25 2.14 0.OUS/FT 6. 6 O,

M.3
17.9 .O SHALY SAND 23 24 2.12 0.0US/FT 6. 4 0m
18. 0 1 SHALY SAND 20 25 2.10 0.OUS/FT 6. 3 0

- ''

% 18.1 .2 CLEAN SAND 16 27 2.09 0.OUS/FT 6. 3 0c.
6 18. 2 . 3 CLEAN SAND 15 30 2.07 0.005/FT 6. 4 03 /g 18.3 .4 CLEAN SAND 12 31 2.06 0.OUS/FT 6. 6 0o ,

1 p" 18.4 .5 SHALY SAND 20 26 2. 03 0.OUS/FT 6. 7 00 13.5 .6 SHALY SAND 20 27 2.01 0.0US/FT 6. 8 0 '

h . 18. 6 . 7 SHALY SAND 20 27 2.02 0.0US/FT 6. 9 0

!.j %
0 18.7 .S SHALY SAND 19 26 2.04 0.OUS/FT 6. 9 0

1S.89 SHALY SAND 19 26 2. 03 0.OUS/FT 7. 1 0
*

P 13.9 .O SHALY SAND 19 26 2.12 0.OUS/FT 7. 1 0
@y 19. 0 . 1 SHALY SAND 19 27 2.11 0.OUS/FT 71 0

-

- ..

R 79 19.1 .2 CLEAN SAND 18 27 2.11 0.OUS/FT 7. 2 0:) 19.2 .3 CLEAN SAND 17 27 2.11 0.0US/FT 7. 3 0-"p 19.3 4 CLEAN SAND 18 25 2.10 0.0US/FT 7. 3 0
D,hgJi M 19.4 .5 SHALY SAND 20 24 2.09 0.OUS/FT 7. 3 0' *

19.5 .6 SHALY SAND 21 24 2.07 0.OUS/FT 7. 3 0
19.6 .7 SHALY SAND 22 25 2. 06 0.0US/FT 7. 3 0. . ,

W 19.7 .S SHALY SAND 20 27 2. 02 0.OUS/FT 7. 4 0.

;I 2 19. 8 . 9 CLEAN SAND 18 27 2.00 0.OUS/FT 7. 6 0
19.9 .0 SHALY SAND 20 25 2.00 0.OUS/FT 7. 7 0,

A 20.0 .1 CLEAN SAND 17 25 1.97 0.OUS/FT 7. 7 0' .

; 20.1 .2 CLEAN SAND 15 26 2.00 0.OUS/FT 7. 8 0
- 20.2 .3 CLEAN SAND 19 22 2. 03 0.0VS/FT 7. 9 0

20.3 .4 SHALY SAND 22 22 2. 03 0.OUS/FT 7. 8 0t. 4

I'

.'" 20.4 5 CLEAN SAND 19 25 2. 04 0.0US/FT 7. 8 0 i

,
20. 5 . 6 CLEAN SAND 15 26 2.04 0.OUS/FT 7. 7 0

| 20. 6 . ? CLEAN SAND 15 25 2. 08 0.0US/FT 7. 7 0
i , 20. 7 . S CLEAN SAND 14 25 2.12 0.OUS/FT 7. 7 0
!

"- 20. 8 .9 CLEAN SAND 17 25 2.16 0.0US/FT 7. 7 0
| 20. 9 . O SHALY SAND 20 24 2.20 0.OUS/FT 7. 7 0' - 21.0 1 CLEAN SAND 17 26 2.24 0.0VS/FT 7. T 0.

i ' 21.1 .2 CLEAN SAND '4 27 2.22 0.0VS/FT 7. 7 0
21.2 - 2 CLEAN SAND 1: 29 2.19 0.0US/FT 7. ? 0

>

; 21.3 - a CLEAN SAND 1U 27 2.14 0.0US/FT 7. T 0
4' - 21. 4 - 5 SHALY SAND 22 25 2. 03 0.0VS/FT 7. 7 0

)-(. 21.5 - 6 CLEAN SAND 19 23 2. 05 0.0US/FT 7. ? 0 '

| 21. 6 . 7 CLEAN SAND 14 22 1.99 0.0VS/FT 7. 6 0'

21.I - S CLEAN SAND 18 28 1. 96 0.0VS/FT 7. 6 021. 3 . 9 SHALY SAND 20 28 1. 93 0.OUS/FT 7. 6 0
21.9 O SHALY SAND 21 27 1.91 0.0US/FT 7. 7 0

FAGE 2
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w..w .a... . . . - . .;. .a w. . . . . . .: . . n. . c.a;n..s.w'. m,w . .a , a. . . w. .,<. . m v. . w .c. r d .q-

n
J

iq, * 1; GN/CC DiID- tNChdS IMPEDENCE.

y$1
W 22.0 .1 CLEAN SAND 19 27 1.09 0.OUS/FT 7. 7 0E 22.1 .2 CLEAN SAND 17 28 1.G7 0.005/FT 7. 7 OM 22.2 .2 CLEAN SAND 15 22 1. 86 0.OUS/FT 7. 8 0NC 22. 2 . 4 CLEAN SAND 12 26 1.87 0.OUS/FT 8. 1 0

@ hk 22.4 .5 CLEAN SAND 16 31 1. 88 0.OUS/FT 8. 2 OQ( 22.5 6 CLEAN SAND 19 27 1. 92 0.OUS/FT 8. 2 O
hry 22. 6 . 7 CLEAN SAND 15 29 1.98' O.0US/FT 8. 4 0
G JJ 22. 7 8 CLEAN SAND 11 20 2. 02 0.0US/FT 3. 6 0
$ 22. 8 . 9 CLEAN SAND 15 29 2.02 0.OUS/FT 8. 2 O3d, 22.9 .0' CLEAN SAND 4 18 29 2. 04 0.OUS/FT 8. 2 0

E(Ib
<

J fj 22. 0 1 SHALY SAND 20 27 2.09 0.OUS/FT 8. 2 O
Ib 22.1 .2 CLEAN SAND 18 27 2. 08 0.OUS/FT 8. 4 0

22.2 .2 CLEAN SAND 16 20 2.05 0.OUS/FT 8. 4 0gg

gG 22.2 .4 CLEAN SAND 16 29 2.04 0.OUS/FT 8. 6 0
g y,] 22.4 .5 CLEAN SAND 17 28 1.99 0.OUS/FT 8. 7 0
;j '22.5 .6 SHALY SAND 19 27 1.92 0.0VS/FT 8. 7 0
Q c# 22.6 .7 SHALY SAND 21 26 1.89 0.OUS/FT 8. 7 0
$. J.A 22. 7 . 8 SHALY SAND 19 26 1. 84 0.0VS/FT 8. 6 0

-

L 22.8 .9 CLEAN SAND 17 26 1. 86 0.0US/FT 8. 4 0
~

0 22.9 .O CLEAN SAND 18 28 1.87 0.005/FT 8. 2 On .yy 24.0 .1 CLEAN SAND 19 29 1. 92 0.OUS/FT 8. 2 0
9 3 24.1 .2 CLEAN SAND 18 29 1.98 0.0US/FT 8. 2 0

24.2 .I CLEAN SAND 18 28 2.02 0.OUS/FT 8. 2 O
"

h. n 24. 2 . 4 SHALY SAND 19 27 2. 08 0.0US/FT 8. 2 0
j ?j 24.4 .5 SHALY SAND 20 26 2.09 0.OUS/FT 8. 2 0
,,2

'~
24.5 6 SHALY SAND 20 26 2.12 0.OUS/FT 8. 4 0 !

" 24. 6 . 7 CLEAN SAND 18 27 2. 12 0.OUS/FT 8. 6 0
'

_.

p,4j 24.7 .8 CLEAN SAND 16 27 2.17 0.OUS/FT 8. 8 0
24. 8 . 9 CLEAN SAND 19 26 2. 17 0.0US/FT 9.1 Oe

Li 24.9 .O SHALY SAND 21 25 2.11 0.OUS/FT 8. 8 0Nf 25.0 .1 CLEAN SAND 19 25 2.05 0.0US/FT 8. 6 0
,k A 25.1 .2 CLEAN SAND 16 25 2.02 0.OUS/FT 8. 2 0-

a 25.2 .2 CLEAN SAND 17 25 2.01 0.OUS/FT 8. 2 0
'y . .a 25. 2 . 4 CLEAN SAND 18 25 2.01 0.0US/FT 8. 2 ONl? 25.4 5 CLEAN SAND fp 15 27 2.02 0.0US/FT 8. 2 0

'; " 25.5 6 CLEAN SAND 10 16 25 2.05 0.OUS/FT 8. 4 O
5 25.6 .7 CLEAN SAND 18 22 2.01 0.0VS/FT G. 1 O

*
i ,.

. , ' Fl 25.7 S CLEAN SAND 18 22 1. 98 0.0US/FT 7. 8 0
0.a M 25.8 9 CLEAN SAND 19 24 2.00 O.OUS/FT 7. 9 0
a 25.9 .0 SHALY SAND 19 24 2. 04 0.OUS/FT 8. 2 0

26.0 .1 SHALY SAND 20 24 2.02 0.OUS/FT 7. 9 0
'

I,I.
.

26.1 2 CLEAN SAND 17 25 2.00 0.OUS/FT 7. 7 0
*

26.2 .2 CLEAN SAND 15 26 1.99 0.OUS/FT 7. 6 0C 26.2 .4 CLEAN SA?!D 14 26 2.00 0.0US/FT 7. 4 0.,
~

i. 26.4 .5 CLEAN SAND 14 26 2.00 O.OUS/FT 7. 2 0
26. 5 . 6 CLEAN SAND 19 24 1.99 0.005/FT 7. 2 0
26.6 .7 SHALY SAND 19 22 1.97 0.OUS/FT 7. 1 O

i. 26.7 .8 SHALY SANO 20 25 1.94 0.OUS/FT 7. 1 0'
'' 26. 8 . 9 CLEAN SAND 16 25 1.91 0.OUS/FT 6. 7 0

'

'

26.9 .O CLSAN SAND 10 25 1.90 0.0US/FT 6. 4 O
st 27.0 .1 CLEAN SA?:D 14 22 1.90 0.00S/FT 6. 2 0'

27. 1 .2 CLEAN SAND 16 21 1. 88 0.OUS/FT 5. 7 0
"

-

27.2 2 SHALY SAND 19 22 1.86 0.OUS/FT 3. 2 0
27.2 .4 SHALY SAfr.i 22 22 1. 84 0.OUS/FT 5. 2 0
27. 4 .5 SHALY SAND 20 21 1. 84 U.UUS/FT 5. 2 0
27. 5 . 6 SHALY SATJD 21 19 1. 84 0.OUS/FT 5. 4 0( 27.6 .? SHPLY SAND 22 20 1. 81 O.OUS/FT 5. 2 0
27.7 8 SHALY $8ND 22 22 1.82 0.OUS/FT 5. 2 0
27. 8 .9 SHALY SAND 22 22 1. 82 0.OUS/FT 5. 2 0
27.9 .O SHALY SAND 20 22 1.82 0.OUS/FT 5. 2 O
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.. . . . . . . . . . -- . ..p x .w . m . . , . _ - . w.o.w. , w mad M.,e....us. m .m2, e _com.,a u-s. . . . h...L .w . ,_ .s

. ..

.

n
.

@ c;w % % GM/CC DTIME INCHES HWEDENCE,

% 28. 0 . 1 SHHLY SAND 19 24 1. 83 0.0VS/FT 5. 2 0"
- 28.1 .2 CLEAN SAND 17 25 1.84 0.OUS/FT 5. 2 O

28.2 .I CLEAN SAND 16 22 1.85 0.0US/FT 5. 2 O
*

M ..d 28.3 .4 CLEAN SAND 17 21 1. 89 0.005/FT 5. 4 0

hb(
28.4 .5 SHALY SAND 19 19 1.92 0.0US/FT 5. 7 0

4 28. 5 . 6 CLEAN SAND 16 21 1.92- 0.0US/FT 5. 7 0'
.b 28.6 .7 CLEAN SAND 12 22 1.91 0.OUS/FT' 5. 8 05y 28.7 .8 CLEAN SAND 16 23 1.92 0.OUS/FT 5. 9 0
j 28.8 .9 CLEAN SAND \ 19 22 1.95 0.0US/FT 5. 7 0

q'gf
g 28.9 .0 CLEAN SAND 17 22 1.95 0.OUS/FT 5. 6 0

, ,n 29.0 .1 CLEAN SAND 16 22 1. 95 0.OUS/FT 5. 8 0
W

*S 29.1 .2 SHALY SAND 9 20 21 1.94 0.0US/FT 6. 2 04
J 29.2 .I CLEAN SAND 18 22 1. 93 0.0US/FT 6. 2 Om

D 29. 2 . 4 CLEAN SAND 17 19 1. 93 0.0US/FT 6. 3 0
P

d 29.4 .5 CLEAN SAND 17 21 1. 93 0.0US/FT 6. 2 0
29. 5 . 6 CLEAN SAND 17 22 1.94 0.0US/FT 6. 2 0.

$ q' 29.6 .7 CLEAN SAND 16 22 1.94 0.0US/FT 6. 4 0
29.7 .8 CLEAN SAND 15 22 1.92 0.0US/FT 6. 2 05 ,

"'
4 29. 8 . 9 CLEAN SAND 19 21 1.96 0.0US/FT 6. 2 0), 29.9 .0 SHALY SAND 22 19 1.99 0.0VS/FT 6. 2 0
E
3 .a 20. 0 . 1 CLEAN SAND 15 20 1.99 0.0US/FT 6. 2 0s
j 20. 1 . 2 CLEAN SAND 16 21 1.99 0.0US/FT 6. 2 0

-

j 20.2 2 CLEAN SAND 17 21 1.98 0.OUS/FT 6. 2 0
j CI 20. 2 . 4 CLEAN SAND 17 22 1.98 0.0US/FT 6. 2 0. p.
I a 20.4 .5 CLEAN SAND 17 22 1.98 0.0US/FT 6. 4 0j 20. 5 . 6 CLEAN SAND 14 24 1.98 0.0VS/FT 6. 2 0
1 m o 2 0. 6 . 7 CLEAN SAND 12 25 1.97 0.OUS/FT 6. 2 0

I "!
1 E 20.7 .8 CLEAN SAND 15 25 1.99 0.OUS/FT 6. 2 O

20.8 .9 CLEAN SAND 18 24 2.01 0.0VS/FT 6. 2 0
$ 20.9 .0 CLEAN SAND 18 22 2.00 0.005/FT 6. 2 0$m 2 1. 0 . 1 CLEAN SAND 15 24 1.98 0.0US/FT 6. I O)M
a

M 21.1 - 2 CLEAN SAND 12 25 1.97 0.00S/FT 6. 2 0
21. 2 . 2 CLEAN SAND 12 24 1.98 0.0US/FT 6. 3 0, g

[ (H
31. 2 4 CLEAN SAND $ 12 23 1.98 0.0US/FT 6. 3 031. 4 . 5 CLEAN SAND A 12 24 1.97 0.0US/FT 6. 2 0
21. 5 . 6 CLEAN SAND ) 12 25 1.96 0.0US/FT 6. 1 O21. 6 . 7 CLEAN SAND 11 26 1.91 0.0US/FT 5. 6 0e,

~

21 7 .8 CLEAN SAND 12 25 1.86 0.0US/FT 5. 2 0
2 1. 8 . 9 CLEAN SAND 16 22 1. 82 0.0US/FT 5. 2 0

<-

21.9 .O CLEAN SAND 15 21 1.80 0.0US/FT 5. 6 0''
22.0 .1 CLEAN SAND 14 21 1 77 0.0US/FT 5. 8 0.

! 22.1 .2 CLEAN SAND 12 21 1.74 0.0US/FT 6. 1 0
22.2 .2 CLEAN SAND 12 21 1.71 0.OUS/FT 6. 2 022. 2 . 4 CLEAN SAT'O 12 21 1. 72 0.0US/FT 6. 2 0

-

* 22.4 .5 CLEAN SAND 12 20 1.75 0.0US/FT 6. 2 0''

22. 5 . 6 CLEAM SAND 12 19 1.76 0.00$/FT 6. 2 02 2. 6 7 CLEAN SAND 14 19 1.76 0.0US/FT 6. 1 02 2. 7 . 8 CLEAN SAND 16 lo 1 80 0.0US/FT 6. 1 0
.

22. 8 . 9 CLEAN SAND 17 20 1. 84 0.OUS/FT 5. 8 0
22. 9 - 0 CLS*N SAND 19 19 1. C5 0.0US/FT 5. 6 0
2 2. 0 - 1 CLEAN SAND 17 20 1. G7 0.OUS/FT 5. T 0
22.1 .2 CLEAN SAND 15 19 1. 87 0.0US/FT 3. 8 0
22 2 . 2 CLEAN SAND 1S 13 1.87 0.OUS/FT 6. 1 022. 2 .4 CLEAN SAND 15 19 1. 96 0.0US/FT 6. I O
22. 4 - i CLEAN 56 TID iS 20 1. 36 0.0US/FT 6. 2 0
2:.5 .6 CLEAN SANO 15 22 L. 87 0.0US/FT 6. 2 0( ::. 6 - 7 CLEAN 2AND 14 22 1. 84 0.0US/FT 6, 2 O
I2.7 .8 CLEAN SAND 14 24 1. 81 0.0US/FT 6. 1 022. 8 9 CLEAN SAND 16 22 1.79 0.OUS/FT 6. 1 0
22.9 .0 CLEAN SAND 19 21 1.78 0.0VS/FT 6. 1 O
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**
..

yM 24. 0 . 1 . SHALY SAND 20 00 1.76 0.OUS/FT 6. 1 0
% "- 2 4. 1 . 2 CLEAN SAND 18 20 1. 72 0.OUS/FT 6. 2 03 24. 2 . I CLEAN SAND 17 22 1. 72 0.OUS/FT 6. 1 03 2 4. 2 . 4 CLEAN SAND 17 22 1. 72 0.OUS/FT 5. 9 0

; t(b
24. 4 . 5 CLEAN SAND 18 22 1.72 0.OUS/FT 5. 8 0

j 24. 5 . 6 CLEAN SAND 17 22 1. 72 , O.OUS/FT 5. 8 0
J *: 2 4. 6 . 7 CLEAN SAND 17 22 1. 72 0.OUS/FT 3. 9 0
d a 2 4. 7 . 8 CLEAN SAND 17 22 1.75 0.OUS/FT 6. 1 Ol" 24. 8 . 9 CLEAN SAND 18 24 1.77 0.OUS/FT 5. 8 0

f _1
24. 9 . O CLEAN SAND \ 18 24 1.79 0.OUS/FT 5. 7 0
25.0 .1 CLEAN SAND /Y8 17 25 1. 81 0.OUS/FT 5. 0 0m) 2E 25. 1 . 2 CLEAN SAND 9h 16 24 1. 62 0.OUS/FT 6. 1 0

3 25.2 I SHALY SAND 20 22 1. 82 0.OUS/FT 6. 2 0j N 25. 2 . 4 SHALY SAND 24 21 1.82 0.OUS/FT 6. 2 O I
j Ej 25. 4 . 5 SHALY SAND 20 22 1.80 0.OUS/FT 6. 2 O
i 2 5. 5 . 6 CLEAN SAND 15 24 1.77 0.OUS/FT 6. 4 0

25.6 7 CLEAN SAND 14 25 1.76 0.OUS/FT 6. 4 0
m m

a .N 35. 7 . 8 CLEAN SAND 12 26 1.76 0.OUS/FT 6. 4 0
A

~

" 25. 8 . 9 CLEAN SAND 16 26 1.71 0.OUS/FT 6. 2 O-

3 2 5. 9 . O CLEAN SAND 19 26 1.67 0.OUS/FT 6. 2 O, , ,

H E:2 26. 0 . 1 CLEAN SAND 10 29 1.66 0.OUS/FT 6. 2 0-d k: 26.1 .2 CLEAN SAND 12 27 1.65 0.OUS/FT 6. 4 0' 26. 2 . 2 CLEAN SAND 15 26 1.64 0.OUS/FT 6. 4 0jO 2 6. 2 . 4 CLEAN SAND 12 27 1.64 0.OUS/FT 6. 4 0
?, j 26. 4 . 5 CLEAN SAND 11 28 1.64 0.OUS/FT 6. 6 O
d 26. 5 . 6 CLEAN SAND 12 27 1.64 0.OUS/FT 6. 7 0u 2 6. 6 . 7 CLEAN SAND 14 27 1.64 0.OUS/FT 6. 8 0n n.
b M. s 26. 7 . 8 CLEAN SAND 14 27 1. 65 0.OUS/FT 6. 8 0g4
J " 2 6. 8 . 9 CLEAN SAND 14 26 1.66 0.OUS/FT 6. 8 0
./ 26. 9 . O CLEAN SAND 14 26 1.68 0.OUS/FT 6. 9 04
L. pa 2 7. 0 . 1 CLEAN SAND 12 27 1. 71 0.OUS/FT 7. 1 0$d 27. 1 . 2 CLEAN SAND 12 29 1. 72 0.OUS/FT 7. 2 O

sr. 2 . I CLEAN SAND 12 20 1.71 0.OUS/FT 7. 1 'O/9 27. 2 . 4 CLEAN SAND 14 20 1.69 0.OUS/FT 7. 1 O" ' ~ 2 7. 4 . 5 CLEAN SAND I 18 26 1.68 0 OUS/FT 7. 1 0
2 7. 5 . 6 SHALY SAND |I\'^

22 24 1.66 0.OUS/FT 6. 9 0
2 7. 6 7 CLEAN SAND 3'" 18 27 1.64 0.OUS/FT 6. 9 0

'

'

. 2 7. 7 . 8 CLEAN SAND 14 29 1.64 0.OUS/FT 6. 9 0* 27. 8 . 9 CLEAN SAND 12 20 1.64 0.OUS/FT 7. 1 0.,

27,9 .O CLEAN SAND 9 21 1.61 0.OUS/FT 7. 1 O* 28. O . 1 CLEAN SAND 14 29 1.59 0.OUS/FT 7. 1 0,

28. 1 . 2 CLEAN SAND 15 28 1.60 0.OUS/FT 7. 2 0
28.2 .2 CLEAN SAND 16 28 1.62 0.OUS/FT 7. 2 0'

IS.2 .4 CLEAN SAND 15 20 1.65 0.OUS/FT 7. 6 0
,

,

28.4 .5 CLEAN SAND 15 28 1.67 0.OUS/FT 7. 6 OC 28. 5 . 6 CLEAN SAND 16 27 1.69 0.OUS/FT 7. 6 028. 6 . 7 CLEAN SAND 16 26 1. 75 0.OUS/FT 7. 6 0
3G. 7 . 8 CLEAN SAND 16 26 1. 84 0.OUS/FT 7. 9 0
28. 8 . 9 CLEAN SAND 17 25 1.95 O.OUS/FT 8. 2 0

-

28, 9 . O CLEAN SAND 17 24 1.99 0.OUS/FT 8. 2 0'

29. 0 . 1 CLEAN SAND 17 24 1.97 0.OUS/FT 8. 2 O
19, 1 2 CLEAN SAND 16 24 1. 89 0.OUS/FT 7. 7 0
29. 2 - I CLEAN SAND 15 25 1, 82 0.OUS/FT 7. 2 O
I9 : -a CLEAN SAND 16 25 1. 82 0.OUS/FT 7. 2 0
29. a -5 CLEAN SAND 17 24 1. 82 0.OUS/FT 7. 4 0
!9.5 .6 CLSAN SAr0 le 24 L 82 0.OUS/FT 7. 4 0
29.6 - T CLEAN SAND 18 22 1.79 O.OUS/FT 7. 4 029. 7 . 8 CLEAN SAND 18 24 1. 77 O.OUS/FT 7. 4 0
2' . 8 - 9 CLEAN SAND 16 24 1. 72 O.OUS/FT 7. 2 09
29.9 O CLEAN SAND 15 24 1.76 0.OUS/FT 7. 2 O
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$ .., ;-: :'-: GN/CC Of1NE ITCHiS IMPEDENUSC p' 40.0 .1 CLEAN SAND 14 22 1.79 0.OUS/FT 7. 2 0M'- 40.1 2 CLEAN SAND 14 22 1.78 0.0US/FT 7. 1 0s;
3 40.2 .2 CLEAN SAND 14 24 1. 78 0.0US/FT 6. 9 0? 4 0. 3 . 4 CLEAN SAND 15 24 1.81 0.0US/FT 6. 8 0? ML 40.4 .5 CLEAN SAND 15 22 1. 84 0.OUS/FT 6. 7 0l[ 40.5 .6 CLEAN SAND 15 22 1.91 O.0US/FT 6. 6 0
"

a 40.6 .7 CLEAN SAND 15 22 1.97 0.OUS/FT 6. 6 0
'

*1 40.7 .8 CLEAN SAND 16 22 1.97 0.OUS/FT 6. 6 0, .

'

40.G ,9 CLEAN SAND 17 20 1.97 0.0US/FT 6. 8 0
40. 9 . 0 CLEAN SAND 15 22 2.00 0.OUS/FT 7. 1 03 M 41. 0 . 1 CLEAN SAND [ 14 24 2.05 O.OUS/FT 7. 2 0

h.| n!
- 41.1 .2 CLEAN SAND 15 24 2.08 0.0US/FT 7. 6 0jf,41.2 .2 CLEAN SAND 15 22 2.10 0.OUS/FT 7. 7 0" to 41.2 .4 CLEAN SAND 14 22 2.11 0.0VS/FT 7. 8 0
|) {{ 41.4 .5 CLEAN SAND 12 22 2.07 0.OUS/FT 7. 6 0/" 41.5 .6 CLEAN SAND 12 22 2.06 0.OUS/FT 7. 4 0ij 41.6 .7 CLEAN SAND 15 22 2.05 0.0US/FT 7. 2 0.,

; -Q 41.7 8 CLEAN SAND 17 22 2.05 0.0US/FT 7. 2 0[d 41. 8 . 9 CLEAN SAND 14 24 2.06 0.0US/FT 7. 2 0' , ' 41.9 ,0 CLEAN SAND 12 25 2.06 0.OUS/FT 7. 2 O
-

" '

42.0 .1 CLEAN SAND 13 24 2.07 0.0US/FT 7. 2 0
-

d 42.1 2 CLEAN SAND 15 22 2.08 0.005/FT 7. 4 0
'

42. 2 . 2 CLEAN SAND 18 20 2.08 0.005/FT 7. 4 0s

cr 42. 2 . 4 CLEAN SAND 16 22 2. 08 0.0US/FT 7. 4 0i 4 42.4 5 CLEAN SAND 14 22 2. 08 0.005/FT 7. 6 0'
42.5 .6 CLEAN SAND 15 22 2.07 0.0US/FT 7. 6 0

*

i. ,42.6 .7 CLEAN SAND 15 22 2.07 0.00S/FT 7. 6 0n

; Lj 42.7 .8 CLEAN SAND 15 24 2.06 0.OUS/FT 7. 6 0S 42.8 .9 CLEAN SAND 15 24 2.08 0.OUS/FT 7. 6 0
-

42.9 .0 CLEAN SAND 14 22 2.09 0.0US/FT 7. 6 0
f* 42. 0 . 1 CLEAN SAND 14 24 2.05 0.0US/FT 7. 6 0

'

f 42.1 2 CLEAN SAND 12 25 2.01 0.005/FT 7. 6 0'

43. 2 . 2 CLEAN SAND 12 24 1.99 0.0US/FT 7. 4 042. 2 .4 CLEAN SAND 12 24 1. 98 0.00S/FT 7. 4 0
42. 4 .5 CLEAN SAND t 12 24 1.95 0.OUS/FT 7. 4 0
42.5 .6 SHALY SAND 6 19 22 1. 93 0.0US/FT 7. 4 0A42. 6 . 7 SHALY SAND
42. 7 . 8 SHALY SAND N7

19 24 1.92 0.0US/FT 7. 4 0
19 22 1.89 0.0US/FT 7. 2 042. 8 . 9 CLEAN SAND 17 22 1.87 0.OUS/FT 7. 2 042. 9 . 0 CLEAN SAND 14 25 1.89 0.005/FT 7. 2 044.0 .1 CLEAN SAND 12 27 1.90 0.0US/FT 7. 1 0,

44.1 .2 CLEAN SAND 12 26 1.91 0.OUS/FT 7. 1 0
44.2 2 CLEAN SAND 12 25 1.91 0.OUS/FT 7. 1 0
44. 2 . 4 CLEAN SAND 12 24 1. 92 0.0US/FT 7. 1 044.4 .5 CLEAN SAND 14 22 1.94 0.005/FT 7. 1 0.

44.5 .6 CLEAN SAND 16 22 1.96 0.0US/FT 7. 1 044.6 .7 CLEAN SAND 14 22 1.97 0.0US/FT 7. 1 0
44.7 - 8 CLEAN SAND 12 24 2. 01 A OUS/FT 7. 1 0..

44.8 - 9 CLEAN SAND 16 22 2. 06 0.005/FT 7. 2 044.9 .0 CLEAN SAND 12 22 2.04 0.005/FT ?. 1 0
45. 0 . 1 CLEAN SAND 4 7'c 2. 04 0.00SeFT 7. 1 0
45.1 .2 CLEAN SHND 12 22 2.02 0.005/FT 7. t 0
45.2 - 2 CLEAN SAND 15 22 1.99 0.0US/F~ 7. 1 045. 2 . 4 CLEAN SANB 'S 21 1.99 0.00S/FT ?. 2 0
45.4 -5 CLEAN SAND 15 22 1.96 0.005/FT 7. 1 0
45.5 - 6 SHnLY SAND 20 22 1. 92 0.0US/FT 7. 4 n,( 45.6 .7 SHALY SAND 24 20 1.91 0.0US/FT 7. 1 0
45.7 - 8 CLEAN SAND 17 22 1. 89 0.00S/FT 6. 9 0
45.8 - 9 CLEAN SAND 17 22 1. 87 0.0US/FT 6. 9 0
45.9 .0 CLEAN SAND 17 22 1.86 0.0US/FT 6. 9 0
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i M 46.0 .1 CLEAN SAND 14 24 1. 85 0.0US/FT 6. 9 0
I

"
; 46.1 .2 CLEAN SAND 11 24 1.84 0.0US/FT 6. 9 0^

46.2 .3 CLEAN SAND 12 22 1.84 0.OUS/FT 6. 9 0_'
% 46. 3 . 4 CLEAN SAND 13 25 1. 84 0.OUS/FT 6. 8 0y 46.4 .5 CLEAN SAND 13 25 1. 86 0.OUS/FT 6. 8 0

h 46. 5 . 6 CLEAN SAND 13 24 1.88. O.0US/FT 6. 8 0: L '46.6 .7 CLEAN SAND 14 25 1.90 0.0US/FT 6. 8 0i6 46.7 8 CLEAN SAND 15 25 1.92 0.OUS/FT 6. 8 0
j 46.8 .9 CLEAN SAND 17 24 1.94 0.OUS/FT 6. 8 0i e 46.9 .0 CLEAN SAND \ 16 23 1.97 0.0US/FT 6. 8 0-)W 47.0 .1 CLEAN SAND tG 16 24 1.97 0.0US/FT 6. 8 0
1 47.1 .2 CLEAN SAND v 15 25 1.97 0.0US/FT 6. 8 0

47.2 .3 CLEAN SAND, OP 14 25 1.96 0.OUS/FT 6. 9 0_ . ,

0 47.3 .4 CLEAN SAND- 17 24 1.96 0.OUS/FT 6. 8 0Id 47.4 .5 SHALY SAND 19 24 1.97 0.0US/FT 6. 8 0
47.5 .6 CLEAN SAND 16 26 1.97 0.0US/FT 6. 8 0,

t p 47.6 .7 CLEAN SAND 19 25 1.98 0.0US/FT 6. 8 0
d. ki 47.7 .8 SHALY SAND 21 24 1.99 0.OUS/FT 6. 8 0%
d. 47.8 .9 SHALY SAND 23 24 1.95 0.OUS/FT 6. 8 A
4 47.9 .0 SHALY SAND 25 22 1.91 0.0US/FT 6. 8 0, , .

'I 48. 0 . 1 SHALY SAND 22 22 1.91 0.OUS/FT 6. 8 0
*
.

M 48.1 .2 SHALY SAND 19 25 1.91 0.0VS/FT 6. 8 0'

48.2 .3 CLEAN SAND 15 27 1.91 0.0US/FT 6. 8 0
.

u .
48. 3 . 4 CLEAN SAND 12 29 1.90 0.0US/FT 6. 8 0

"

}w 48. 4 . 5 CLEAN SAND 14 27 1.90 0.OUS/FT 6. 8 0'

48.5 .6 CLEAN SAND 18 27 1. 88 0.0US/FT 6. 8 0j q 48.6 .7 CLEAN SAND 12 31 1.85 0.0US/FT 6. 8 0

E "S
'

48. 7 . 8 CLEAN SAND 10 34 1. 87 0.005/FT 6. 8 0
,

48. 8 . 9 CLEAN SAND 11 31 1.89 0.OUS/FT 6. 8 02

48.9 .0 CLEAN SAND 12 28 1.89 0.OUS/FT 6. 8 0
3 (h 49. 0 . 1 CLEAN SAND 13 29 1. 90 0.0US/FT 6. 8 0s - ' 49.1 .2 CLEAN SAND 18 29 1.91 0.OUS/FT 6. 8 0

49.2 .3 SHALY SAND 23 26 1.92 0.0VS/FT 6. 8 0,

49. 3 . 4 CLEAN SAND 19 27 1. 93 0.0US/FT 6. 7 0.

N$.b(
49.4 . 5 CLEAN SAND 14 29 1.95 0.0US/FT 6. 7 049. 5 . 6 CLEAN SAND 13 29 1.96 0.0US/FT 6. 7 0
49.6 .7 CLEAN SAND 13 30 1.97 0.OUS/FT 6. 7 049.7 .8 CLEAN SAND 15 31 1.99 0.0US/FT 6. 7 0
49.8 .9 CLEAN SAND 18 28 1.97 0.005/FT 6. 4 0
49.9 .0 CLEAN SAND 19 28 1.96 0.0US/FT 6. 3 050.0 .1 CLEAN SAND 17 30 1.97 0.OUS/FT 6. 3 0.

; 50. 1 . 2 CLEAN SAND 16 31 1.97 0.0US/FT 6. 4 0
50.2 .3 CLEAN SAND 17 31 1.97 0.OUS/FT 6. 3 050. 3 . 4 CLEAN SAND 19 20 1. 93 0.0US/FT 6. 3 0f' 50.4 . 5 CLEAN SAND 16 31 1.89 0.OUS/FT 6. 3 0
50.5 .6 CLEAN SAND 14 33 1. 87 0.OUS/FT 6. 3 0
50.6 .7 CLEAN SAND 15 20 1.85 0.0V$/FT 6. 3 0
50. 7 . 8 CLEAN SAND 16 26 1. G3 0.005/FT 6. 4 0,

50.8 - 9 CLEAN SAND 13 33 1.81 0.005/FT 6. 6 0
3 0. 9 . 0 CLEAN SANO 15 I4 1.79 0.005/FT 6. 7 0*

51.0 .1 CLEAN SAND 18 21 1.77 0 OUS/FT 6. 8 0
51. 1 -- 2 CLEAN SAnn 1N >' 1. 75 O.OUS/FT 6. 9 051. 2 . 3 CLIAN SAMn 'T 29 1.74 0.OUS/FT 6. 9 0

i 51. 2 . 4 CLEAN SAND 29 10 1. 74 U.0US/FT 7. 1 0
1 51. 4 - 5 SHALY SAN.- 20 2G 1. 74 0 OUS/FT 6. 9 051.5 - 6 SHALY SAND 19 27 1. 76 U.0US/FT 6. 9 0
. .

k. 51. 6 . 7 SHALY 3AND 20 27 1.77 0.005/FT 7. 1 0
'

51.7 - 8 SHALY SAND 22 27 1. 81 0.0US/FT 7. 3 0,

51. 8 . 9 SHALY SAND 21 26 1. 82 0.0US/FT 7. 4 0$1. 9 . 0 SHALY SAND 21 26 1.85 0.OUS/FT 7. 7 0.
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i 52. 0 1 SHALY SAND 19 26 1.86 0.00S/FT 7. 6 e

.
5 ;

i} U; 52.1 .2 CLEAN SAND 18 27 1.89 0.00S/FT 7. 6 0

~G' O
52. 2 . 2 CLEAN SAND 17 27 1.92 0.0US/FT 7. 6 0
52. 2 . 4 CLEAN SAND 16 28 1.97 0.OUS/FT 7. 6 0.

4 Sk 5 2. 4 . 5 CLEAN SAND 14 20 2. 02 0.OUS/FT 7. 6 0
i ( 52. 5 . 6 SHALY SAND 20 26 2. 08 0.0US/FT 7. 7 0
,1 52. 6 . 7 SHALY SAND 26 22 2. 10' O.OUS/FT 7. 6 Oc,

4 0 52. 7 . 8 SHALY SAND 20 25 2.12 0.OUS/FT 7. 6 0'i O 5 2. G . 9 CLEAN SAND d 15
'

28 2.12 0.0US/FT 7. 2 O
E 52. 9 . 0 CLEAN SAND

g[6
17 26 2. 08 0.0US/FT 7. 1 0yM 52.0 .1 SHHLY SAND 19 25 2.06 0.0US/FT 6. 9 0a 52.1 .2 CLEAN SAND 18 27 2.05 0.0US/FT 6. 8 0q.r .+

h 52.2 .2 CLEAN SAND 17 27 2.05 O.OUS/FT 6. 7 0Mn 52.2 .4 CLEAN SAND 15 28 2.05 0,0US/FT 6. 6 0A 53.4 .5 CLEAN SAND 18 27 2.04 0.OUS/FT 6. 4 0N,g 52.5 .6 SHALY SAND 21 25 2.02 0.OUS/FT 6. 4 0
72 52.6 .7 SHALY SAND 20 25 2.04 0.0VS/FT 6. 4 0ki 9 52. 7 . 8 SHALY SAND 20 25 2.06 0.OUS/FT 6. 6 0&a
at

q: 52.8 .9 SHALY SAND 22 24 2.04 0 OUS/FT 6. 4 0h 52. 9 . 0 SHALY SAND 24 24 2.01 0.0VS/FT 6. 4 0$ t 54.0 .1 CLEAN SAND- 17 28 2.02 0.OUS/FT 6. 4 0
r

-9 fi 54.1 .2 CLEAN SAND 17 28 2. 02 0.OUS/FT 6. 4 0f'3

N
,",)

54. 2 . 2 CLEAN SAND 17 28 2.04 0.0US/FT 6. 4 0m
a 54.2 .4 CLEAN SAND 19 28 2.05 0.0US/FT 6. 7 0y 54. 4 . 5 SHALY SAND 20 28 2.06 0.OUS/FT 6. 9 09 O 54.5 .6 CLEAN SAND 17 29 2.06 0.OUS/FT 6. 8 03 54. 6 . 7 CLEAN SAND 14 21 2.05 0.OUS/FT 6. 7 01 o

R 54.7 .8 CLEAN SAND 16 29 2.05 0.OUS/FT 6. 7 0@d $ 54. 8 . 9 CLEAN SAND 19 28 2. 04 0.0US/FT 6. 6 OM 54. 9 . 0 CLEAN SAND 15 29 2.05 0.005/FT 6. 4 0

Q (Wh
55.0 .1 CLEAN SAND 15 29 2.05 0.005/FT 6. 2 ON 55.1 .2 CLEAN SAND 15 29 2.04 0.OUS/FT 6. 2 0'# 'S 55.2 .2 CLEAN SAND 14 29 2.02 0.0US/FT 6. 2 055. 2 . 4 CLEAN SAND 12 29 2.00 0.OUS/FT 6. 2 055.4 .5 SHALY SAND s 24 25 1.99 0.0US/FT 6. 2 0'

55.5 .6 SHALY SAND 0 20 27 1.98 0.0US/FT 6. 2 O
bg'D55.6 .7 CLEAN SAND 17 29 1.92 0.005/FT 6. 2 055.7 .8 CLEAN SAND 17 29 1. 85 0.0US/FT 6. 2 O55. 8 . 9 CLEAN SAND 17 20 1. 87 0.0US/FT 6. 1 0

*

~1

. 55.9 .0 SHALY SAND 20 28 1.88 0.0US/FT 6. 1 056.0 .1 SHALY SAND 22 27 1.90 0.005/FT 6. 1 0

.

''

56.1 .2 CLEAN SAND 19 27 1. 92 0.0US/FT 6. 1 O
*

" 56. 2 . 2 CLEAN SAND 15 28 1.95 0.0US/FT 6. 2 056. 2 . 4 CLEAN SAND 18 26 1.98 0.0US/FT 6. 2 0'

56. 4 .5 SHALY SAND 22 24 2.01 0.OUS/FT 6. 4 0'' 56.5 .6 CLEAN SAND 18 26 2.01 0.0US/FT 6. 6 056.6 .7 CLEAN SAND 15 20 2.02 0.005/FT 6. 4 0
1 56.7 .8 CLEAN SAND 12 28 2. 02 0.OU5/FT 6. 4 0

56.6 - 9 CLEAN SAND 14 28 2.02 0.OUS.'FT 6. 2 0
t

56. 9 O CLEAN SAND 14 27 2.02 0.OUS/FT 6. t 0
57.0 - 1 CLEAN SAND 17 25 2.00 0.0US/FT 5. 9 0
57.t - 2 SHALY SAND 20 25 1. 99 0.OUS/FT 5. y 057.2 - : SHFLY SAND 22 25 1.95 0.00$/FT 5. 9 0

i

| 57.2 - a SHPLY SAND 20 24 1. 92 0.OUS/FT 6. 1 0
57 4 - 5 CLEAN SAND 19 25 1.92 0 OUS/FT 6. 2 0

,
. 5I.5 .6 SHFLY SAND 22 24 1.91 0. oui /FT 6. 2 0.

57.6 - 7 SHHLv SAND 27 22 1.91 0.0US/FT 6. 2 057 7 8 SHALY SAND 22 24 1.91 0.OUS/FT 6. 2 057. 8 . 9 CLEAN SAND 18 26 1.94 0.005/FT 6. 1 0
! 57.9 .0 CLEAN SAND 18 25 1.97 0.005/FT 6. 1 0|
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58. O - 1 < HALY SAND 19 25 1.99 O.OUS/FT 6. 1 0'

58. 1 2 SHALY SAND 20 25 2. 00 O.OUS/FT 6. 1 0
58.2 2 SHALY SAND 20 25 2. 01 O.OUS/FT 6. 2 0<' ' 58. 2 . 4 CLEAN SAriD 19 26 2. 02 O.OUS/FT 6. 2 0~ 58. 4 .5 CLEAN SAND 18 28 2. 01 0.OUS/FT 6. 2 0

}
- 58.6 .7 CLEAN SAND 14 27 1.97 O.OUS/FT 5. 8 0

5 8. 5 . 6 CLEAN SAND 18 27 2. 01 . O.OUS/FT 5. 9 0

,
, 58. 7 . 8 CLEAN SAND 10 20 1. 92 0.GUS/FT 5. 7 0

F 58.8 .9 CLEAN SAND t 15 29 1. 85 O.OUS/FT 5. 8 O
58. 9 . O SHALY SAND o 20 26 1.79 O.OUS/FT 6. 1 0g'

59. O . 1 CLEAN SAND g 10 20 1.71 0.OUS/FT 6. 2 0
59.1 .2 CLEAN SAND 1 12 20 1.64 O.OUS/FT 6. 2 0
59.2 .2 CLEAN SAND 12 20 1.64 O.OUS/FT 6. 2 O

' .| 59, 2 . 4 CLEAN SAND 14 20 1.64 0.OUS/FT 6. 2 0f' G 59.4 5 CLEAN SAND 16 28 1.64 O.OUS/FT 6. 4 0/ 59.5 .6 CLEAf4 SAND 18 27 1. 65 O.OUS/FT 6. 6 00 9 59.6 .7 SHALY SAND 20 26 1.67 0.OUS/FT 6. 8 00 59.7 8 CLEAfl SAND 17 27 1.72 0.OUS/FT 7. 1 0
59.8 .9 CLEAN SAND 14 25 1.81 0.OUS/FT 7. 4 0
59.9 .O CLEAN SAND 15 26 1.91 0.OUS/FT 7. 7 0
60. O . 1 CLEAN SAND 17 26 2. 02 0.OUS/FT 8. 1 0

'

60.1 2 CLEAN SAND 12 29 1.99 O.OUS/FT 7. 6 0
60.2 .2 CLEAN SAND 15 20 1.95 O.OUS/FT 7. 1 0P4 ,

60. 2 . 4 CLEAN SAND 16 27 1.95 O.OUS/FT 6. 6 0,

O 60.4 .5 CLEAN SAND 14 28 1.96 0.OUS/FT 6. 2 0
'

60.5 6 CLEAN SAND 12 25 1.97 O.OUS/FT 6. 2 O,

gc 60.6 .7 CLEAN SAND 14 29 1.99 0.OUS/FT 6. 1 0
60. 7 . 8 CLEAN SAND 16 29 1.99 0.OUS/FT 5. 9 0,,

60. 8 . 9 CLEAN SAND 15 28 2.00 O.OUS/FT 5. 8 0,

- 60.9 .O CLEAN SAND 16 26 2. 01 0.OUS/FT 5. 9 0

(a) 61.O 1 CLEAN SAND 18 26 2.02 O.OUS/FT 6. 1 0,

61.1 2 CLEAN SAND 15 27 2.04 0.OUS/FT 6. 1 0$

61.2 2 CLEAN SAND 12 28 2. 02 0.OUS/FT 6. 2 0
61. 2 , 4 CLEAN SAND 16 26 1.99 O.OUS/FT 6. 2 0
61. 4 . 5 SHALY SAND 20 25 1.97 O.OUS/FT 6. 2 0'61.5 .6 CLEAN SAND 11 20 2. 01 O.OUS/FT 6. 1 0D61. 6 . 7 CLEAN SAND J9 12 20 2. 05 O.OUS/FT 5. 9 0
61. 7 . 8 CLEAN SAND g 16 27 2.05 O.OUS/FT 5. 8 0
61. 8 . 9 CLEAN SAre 18 25 2. 06 O.OUS/FT 5. 6 0
61.9 .O SHALY SAND 21 24 2.05 O.OUS/FT 5. 2 0
62. O . 1 CLEAN SAND 15 27 2.05 O.OUS/FT 5. 2 0.

62.1 .2 SHALY SAND 20 25 2. 02 0.OUS/FT 4. 9 0
62.2 .2 SHALY SAND 25 24 2. 06 O.OUS/FT 4. 8 O
62.2 - 4 SHALY SATJD 20 24 2.10 0.OUS/FT 4. S 0

r 62.4 - 5 CLEAN SAND 16 27 2.11 O.OUS/FT 4. 9 0
62.5 .6 CLEAN SAND 17 28 2.12 0. OUS/i T 3. 1 0,

62. 6 . 7 CLEAN SAND 18 24 2. 12 0.OUS/FT 5. 2 0
62. 7 . . . SHALY SAND 20 21 2. 12 0.Ol|$/PT 5. 2 0,

62. ^ . 9 SFFLY SAT D 21. 22 2. l'3 0 OU' /'JT 5. 2 0.

6 2. 9 - 0 SHRLY SAND 20 22 2. 17 0 Of P3. "TT 5. 4 0
61 0 . L SHutv SAND .;'o 24 2. 1S 0. OUS. FT 5. 4 0
6 2. 1 - I CLEAN SFNu 19 25 2. 14 O.OUS/FT 5. 4 0
6: 2-2 CLEAN SHND U2 24 ta r, mig,m7 s4 .

.;..

6:. 2 -- 4 CLEAN iAND 17 2N 2. 10 0.OUS.'FT 5. 4 0
6' 4 - . CLEAN SAND 17 .S .;. 19 O OUS/FT 5. 4 0
.- _. .

%. o. ' L ,_. r.. , J . . N i> L _,, .: . ~ . 1.d U
- .. . - *tb.........,. .c.

. .;h
_ .-). .

(
. ; r- .+

62.6 .7 CLE4N SAND 15 .2 2. 19 0 OUS/FT 5. 6 0
62. 7 - 9 CLEAN SAND 14 27 2. IO O.OUS/FT 5. T O
6: 8 .9 CLEAN SAND 16 27 2.20 0.OUS/FT 5. 8 0
62. 9 . O CLEAN SAND 17 27 2.20 0.OUS/FT 5. 9 0
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64. 0 . 1 CLENN SAND 1" 96 2. 20 0.OUS/MT 6. 1 e,

u 64.1 2 CLEAN ' PNO 19 25 2. 20 0.0VS/FT 6. 2 0i
* 64.2 .2 SHALY SAND 20 24 2. le 0.005/FT 6. 2 0
?5 64. 2 . 4 SHALY SAND 19 24 2.16 0.OUS/FT 6. 2 O[k 64.4 .5 CLEAN SAND 19 25 2.14 0.OUS/FT 6. 2 O
*

[[[ ( 64.5 .6 SHALY SAND 20 24 2. 12 0.0US/FT 6. 1 0
64.6 .7 SHALY SAND 21 24 2.11' O.0US/FT 6. 1 0p,

o 64.7 .8 SHALY SAND 21 24 2.09 0.OUS/FT 5. 8 0;
,4 64.8 .9 SHALY SAND s 22 23 2. 06 0.OUS/FT 5. 7 0,

64.9 .0 CLSAN SAND 17 25 2.04 0.0US/FT 5. 7 0'p,,

3 65. 0 . 1 CLEAN SAND 19 24 2.02 0.005/FT 5. 7 0(& 63.1 .2 SHALY SAND 20 22 2.02 0.0VS/FT 5. 7 0- 6 5. 2 . 2 SHALY SAND 20 22 2.01 0.005/FT 5. 6 0dq 65. 2 . 4 SHALY SAND 20 22 2.01 0.OUS/FT 5. 4 0
r . th 65.4 .5 CLEAN SAND 14 26 2.00 0.0US/FT 5. 2 0d" 65. 5 . 6 CLEAN SAND 16 25 2.01 0.0US/FT 5. 3 02 65.6 .7 CLEAN SAND 18 25 2.02 0.0US/FT 5. 2 0ra.

vf 65.7 .8 CLEAN SAND 17 26 2. 02 0.0US/FT 5. 4 0 '
'

' 'a 65.8 .9 CLEAN SAND 17 26 2.04 0.OUS/FT 5. 4 0
t ; 65.9 .O CLEAN SAND 18 25 2.02 0.0US/FT 5. 4 0, 7 66.0 .1 SHALY SAND 19 24 2.00 0.0US/FT 5. 6 0
^ M 66.1 .2 SHALY SAND 20 22 1.92 0.OUS/FT 5. 7 0g

66.2 .? SHALY SAND 21 22 1. 85 0.0US/FT 5. 8 0Qp 66. 2 . 4 SHALY SAND 19 23 1.84 0.0US/FT 5. 8 0V ?" 66.4 .5 CLEAN SAND 17 22 1.82 0.0US/FT 5. 8 0M' ff
66. 5 . 6 CLEAN SAND 16 24 1.81 0.0US/FT 5. 7 0

'-

66. 6 . 7 CLEAN SAND 17 25 1.80 0.0US/FT 5. 6 0''I 66.7 .8 CLEAN SAND 18 24 1.80 0.0US/FT 5. 6 0| '' d. 66.8 9 CLEAN SAND 17 22 1. 81 0.0VS/FT 5. 6 0f 66.9 .O CLEAN SAND 17 22 1.82 0.0US/FT 5. 7 06 67. 0 . 1 CLEAN SAND 17 24 1.84 0.0US/FT 5. 8 0,

hi 67.1 2 CLEAN SAND 16 25 1.85 0.0US/FT 6. 1 0
'

''
67.2 .2 CLEAN SAND 16 25 1. 86 0.0US/FT 5. 8 0

..

3

67. 2 . 4 CLEAN SAND 16 24 1.87 0.005/FT 5. 6 067.4 .5 CLEAN SAND 15 26 1.88 0.OUS/FT 5. 3 067. 5 . 6 CLEAN SAND 15 28 1.G9 0.0US/FT 5. 2 0
67.6 .7 CLEAN SAND 15 27 1.90 0.OUS/FT 5. 2 067. 7 . 8 CLEAN SAND y 15 26 1. 88 0.005/FT 5. 2 067.8 .9 CLEAN SAND p 18 25 1.85 0.00S/FT 5. 2 0
67.9 .O SHALY SAND yP 20 24 1.87 0.0US/FT 5. 4 068.0 .1 CLEAN SAND 19 24 1.88 0.0US/FT 5. 7 0'68.1 .2 CLEAN SAND 17 22 1.87 0.0US/FT 6. 1 068.2 ,2 CLEAN SAND 19 22 1.85 0.OUS/FT 6. 2 0
68. 2 . 4 SHALY SAND 20 22 1.84 0.OUS/FT 6. 2 06G.4 .5 SHALY SAND 24 22 1. 82 0.0US/FT 6. 1 0f

;- 68. 5 . 6 SHALY SAND 19 24 1.81 0.0US/FT. 5. 8 068. 6 . 7 CLEAN SAND 14 25 1.79 0.0US/FT 6. 1 O
>-

i 68. 7 . 8 CLEAN SAND 16 22 1.77 0.00S/FT 6. 2 O'

i 68 8 .9 CLEAN SAND ic 91 1 76 0.0US./FT 6. ? 0
68.9 - O CLEAN SAND 17 22 1.75 0.OUS/FT 6. 2 O

| 69 0 1 CLEAN SAND 16 26 1. 78 0.OUS/FT 6. 2 0
i 69. L . 2 CLEAN SAND 17 26 1. 81 0.0US/FT 6. 2 0' 69.2 - 2 CLEAN SAND 16 25 1. 84 0.0US/FT 6. 2 0'

69.2 - 4 SHALY SAND 20 22 1. 88 0. 0US./F T 6. 4 0'
69.4 - 5 SHALY SAND 19 22 1. 'u n OUS/FT 6. 7 O69.5 - 6 CLEAN SAND 19 22 L 92 0.0US/FT 6. 0 0

i 6 9. 6 - T CLEAN SAND 14 25 1. 92 0.0US/FT 6. 9 069.7 - 3 CLEAN SAND 9 28 1. 95 0.0VS/FT T. 2 06 9. 8 . 9 CLEAN SAND 15 26 1.91 0.005/FT 6. 9 0
.

69.9 .0 CLEAN SAND 18 25 1.90 0.0VS/FT 6. 8 0 '
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s; 70. U .1 SHALY SAND 21 23 1. 88 0.0VS/FT 6. 6 U
,

d 70.1 .2 SHALY SAND 22 22 1.85 0.005/FT 6. 4 0
; 70.2 .3 SHALY SAND 22 20 1. 82 0.005/FT 6. 4 0$U 70.2 .4 CLEAN SAND 18 25 1. 83 0.005/FT 6. 6 0L -.' 70.4 .5 SHALY SAND 20 24 1.84 0.OUS/FT 6. 4 0
I'( 70.5 .6 SHALY SAND 22 22 1. 82 0.0US/FT 6. 4 0d9 70.6 .7 SHALY SAND 22 21 1.81 0.OUS/FT ~ 6. 4 0
i b 70.7 .8 SHALY SAND 22 20 1. 82 0.OUS/FT 6. 4 0j" 70.8 9 CLEAN SAND s 19 22 1. 85 0.00S/FT 6. 6 0? 70.9 .O CLEAN SAND 15 26 1. 82 0.005/FT 6. 6 0

^

Eq'q ,
,.

) N 71.0 .1 CLEAN SAND 18 25 1.80 0.005/FT 6. 7 006 71.1 .2 CLEAN SAND 16 26 1.80 0.OUS/FT 6. 8 0] 71. 2 2 CLEAN SAND 12 27 1. 80 0.0VS/FT 6. 8 01 E! 71. 2 . 4 CLEAN SAND 15 27 1.81 0.0US/FT 6. 8 0y eh 71. 4 .5 CLEAN SAND 18 28 1.80 0.0US/FT 6. 6 0
$ 71.5 .6 SHALY SAND 21 26 1.79 0.0VS/FT 6. 4 0m v 71.6 .7 SHALY SAND 24 24 1. 80 0.0US/FT 6. 2 01 51 71. 7 . 8 CLEAN SAND 19 28 1. 81 0.0VS/FT 6. 2 O"
A 71.8 .9 CLEAN SAND 13 22 1. 82 0.0VS/FT 6. 2 O I
M 71. 9 . 0 SHALY SAND 21 26 1.84 0.0US/FT 6. 2 0. -

] 72.0 .1 SHALY SAND 20 25 1. 83 0.0US/FT 6. 2 0,,
''

. 72.1 2 SHALY SAND 20 26 1. 82 0.0US/FT 6. 3 0*:; 7 2. 2 . 2 CLEAN SAND 18 28 1.80 0.0US/FT 6. 4 0' 0; 72. 2 . 4 CLEAN SAND 16 28 1.78 0.0US/FT 6. 4 0
I: 72.4 .5 CLEAN SAND 18 27 1. 75 0.0US/FT 6. 6 0

,
. ~

l 72.5 .6 SHALY SAND 20 27 1.72 0.0US/FT 6. 4 0
72.6 .7 SHALY SAND 21 25 1.68 0.0VS/FT 6. 4 0g

, Y. 72.7 8 CLEAN SAND 18 27 1.65 0.OUS/FT 6. 4 04 " 72. 8 . 9 CLEAN SAND 15 27 1.62 0.OUS/FT 6. 2 0a
1 72.9 .0 CLEAN SAND 15 26 1.61 0. 0US/! ~ 6. 3 0t ,

ap 72. 0 . 1 CLEAN SAND 16 27 1. 59 0.OUS/FT 6. 3 09 Z: 72.1 .2 CLEAN SAND 18 28 1. 56 0.005/FT 6. 3 0t

? 72.2 .2 SHALY SAND 21 25 1.54 0.0US/FT 6. 3 00 72.2 .4 SHALY SAND 19 26 1.57 0.005/FT 6. 2 0
72.4 .5 CLEAN SAND 18 27 1.60 0.0US/FT 6. 3 0."
72.5 .6 SHALY SAND 20 26 1.62 0.OUS/FT 6. 6 0

9q[
2 - 72. 6 . 7 CLEAN SAND 1e 26 1. 65 0.OuS FT 6. 8 073. 7 . 8 CLEAN SAND 16 27 1.67 0.OUS/FT 6. 9 0
.

72. 8 . 9 CLEAN SAND 14 29 1.76 0.OUS/FT 7. 2 0
72.9 .O CLEAN SAND 12 21 1. 82 0.005/FT 7. 2 02* 74. 0 . 1 CLEAN SAND 17 27 1. 88 0.0US/FT 7. 2 0,

74.1 .2 CLEAN SAND 15 25 1.96 0.005/FT 7. 3 0
,

'

|. ,

74.2 .2 CLEAN SAND 14 25 2.00 0.OUS/FT 7. 2 0[
| 74. 2 . 4 CLEAN SAND 15 25 2.04 0.OUS/FT 7. 1 O.

" 74. 4 .5 CLEAN SAND 16 27 2. 06 0.OUS/FT 7. -1 Ae
74.5 .6 CLEAN SAND 19 27 2. 0e 0.005/FT 7. 1 0,'

74. 6 . 7 SHALY SAND 20 25 2.10 0.OUS/FT 6. 9 0
74.7 - 8 SHALY SAND 22 24 2. 12 0.00S/FT 6. 8 0*
74.8 .9 CLEAN SAND 18 22 2.12 0.OUS/FT 6. 4 0
74.9 - 0 CLEAN $8ND 14 22 2.10 0.0US/FT 6. 2 0

; 75.0 .1 CLEAN $6MD 15 22 2.09 0.OUS/FT 5. 9 U
75. 1 .2 CLEAN SAND 15 22 2.07 0.OUS/FT 5. 7 0
79 2 2 CLEAN SAPD 15 24 2. 04 0.0VS/FT S. 6 0

}, ~5.2 .a CLEAN SAND 16 24 2.02 0.OUS/FT 5. 4 o
| 75.a - 5 CLEAN SAND 17 2_1 2.00 0.OUS/FT 5. 4 0'

T5.5 .6 CLEAN SAND 11 24 1.97 0.OUS/FT 5. 4 9( 73.6 .? CLEAN SAND 14 24 1.99 0.OUS/FT 5. 4 0
7 5. 7 8 CLEAN SAND 17 24 2.01 O UUS/FT 5. 6 0

'

| 75. 8 9 SHALY SAND 21 21 2.04 0.005/FT 5. 8 0
{ 75.9 .0 SHALY SAND 26 20 2.07 0.0US/FT 6. 2 O
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*

p* 7 6. 0 . 1 SHALY SAND 22 22 2.11 0.0US/FT 6. 4 U
r

$ 76. 1 . 2 SHALY SAND 22 22 2.15 0.0VS/FT 6. 8 0
3 76. 2 . 2 SHALY SAND 24 22 2.16 0.0VS/FT 6. 9 0

1.} h-
$ 76 2 . 4 SHHLY SAND 21 22 2. 18 0.0VS/FT 7. 1 0@ 76. 4 . 5 SHALY SAND 19 24 2.22 0.0VS/FT 7. 2 0
5 76. 5 . 6 SHALY SAND 19 24 2.25. O.0US/FT 7. 4 0

g 76. 6 . 7 CLEAN SAND ' 16 26 2.16 0.0VS/FT 7. 6 04

b.Mq g 76. 7 . 8 CLEAN SAND '

14 27 2.05 0.0VS/FT 7. 4 0
3 76.8 9 CLEAN SAND q 16 26 1.99 0.0VS/FT 7. 2 0
3 7 6. 9 . O CLEAN SFND 17 26 1.91 0.0US/FT 7. 1 0np 77.0 .1 CLEAN SAND 18 26 1. 85 0.0US/FT 6. 8 0"jd 77.1 .2 SHALY SAND 26 22 1.79 0.0VS/FT 6. 6 0

7 7. 2 . 2 SHALY SAND 21 25 1. 72 0.0US/FT 6. 4 0
% 77. 2 . 4 CLEAN SAND 17 27 1.79 0.0US/FT 6. 4 0

- *A 7 7. 4 . 5 CLEAN SAND 12 28 1.85 0.OUS/FT 6. 4 0j) $ 77.5 .6 CLEAN SAND 14 27 1.89 0.0US/FT 6. 6 0
Jq 77.6 .7 CLEAN SAND 17 25 1.94 0.0US/FT 6. 6 0> :P 77.7 .8 SHALY SAND 19 24 1.99 0.0US/FT 6. 7 0i* 77.8 .9 SHALY SAND 21 22 2.04 0.005/FT 6. 9 0h, 77.9 .O SHALY SAND 21 22 2.11 0.0US/FT T. 2 0
4 Q 78.0 . 1 SHALY SAND 21 21 2.17 0.0US/FT 7. 6 0'E 78.1 .2 CLEAN SAND 17 23 2.17 0.0VS/FT 7. 8 0)4 78. 2 . 2 CLEAN SAND 18 21 2.18 0.0US/FT 8. 1 0
y 78. 2 . 4 CLEAN SAND 19 20 2.10 0.0US/FT 7. 8 0j {ju 78.4 .5 CLEAN SAND 18 22 2. 02 0.0US/FT 7. 7 0
C 78. 5 . 6 CLEAN SAND 16 25 2.04 0.0US/FT 7. 6 0ym 78.6 .7 CLEAN SAND 14 27 2. 02 0.0VS/FT 7. 3 03

"i 78.7 .8 SHALY SAND 19 25 2.02 0.0US/FT 7. 1 0%
i 78. 8 . 9 SHALY SAND 24 22 2. 01 0.0US/FT 7. 1 0
4 78.9 O CLEAN SAND 18 25 2.01 0.0US/FT 7. 2 0
$ ;9.: 79. 0 . 1 SHALY SAND 24 22 1.97 0.0US/FT 6. 9 0

$4 79.1 .2 SHALY SAND 24 22 1.95 0.0VS/FT 6. 8 0
79.2 .2 $ HALY SAND 22 24 1. 89 0.0US/FT 6. 7 0

c' 79. 2 . 4 SHALY SAND 21 27 1. 82 0.005/FT 6. 7 0
'

.

0 79.4 .5 SHALY SAND 20 26 1.77 0.0US/FT 6. 7 0"
79.5 .6 SHALY SAND 22 22 1.71 0.0US/FT 6. 6 0,

79.6 .7 SHALY SAND 21 25 1. 72 0.0US/FT 6. 4 0..
,

If 79.7 8 SHALY SAND
'

q'b'91
20 28 1.75 0.005/FT 6. 4 0d 79.8 .9 CLEAN SAND*

17 27 1.81 0.005/FT 6. 4 0
79.9 .0 CLEAN SAND 15 27 1.87 0.OUS/FT 6. 4 0'/; 80. 0 . 1 $ HALY SAND 21 25 1.91 0.OUS/FT 6. 6 0

'

,

" k3 80.1 2 CLEAN SAND 19 27 1.95 0.005/FT 6. 8 0
80. 2 . 2 CLEAN SAND 16 20 1. 98 0.0US/FT 6. 9 0

0 8 0. 2 . 4 SHALY SAND 20 28 2. 04 0.005/FT 7. 2 0l'y''
80.5 6 CLEAN SAND 15 28 2.10 0.0VS/FT T. 4 0

8 0. 4 . 5 CLEAN SAND 15 20 2. 08 0.0US/FT 7. 4 0
-

60. 6 . 7 CLEHN SAND 13 27 2.11 0.0US/FT 7. 6 0M GO, 7 . 9 CLEAN SAND 19 25 2.11 0.00S/FT 7. 6 0'
80. 8 . 9 SHALY SAND 2V 22 2. 12 0.OUS/FT 7. 6 0
80.9 .9 SHHLY 'ist:D 20 20 2. 12 0.005/FT 7. 6 0
81. 0 . 1 SHHLY SAND 20 21 2.16 0.OUS/FT 7. T 0

\
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