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CONVERSION FACTORS

For those readers interested in metric (International System)
units, the factors for converting inch-pound units to metric units are
given below:

Multiply Inch-pound units by To obtain metric units
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
square mile 2.590 square kilometer

National Geodetic Vertical Datum of 1929 (NGVD of 1929)--a
geodetic datum derived from a general adjustment of the first-order
level nets of both the United States and Canada, formerly called "Mean
Sea level of 1929.”

s



GEOPHYSICAL WELL-LOG DATABASE FOR
THE GULF COAST AQUIFER SYSTEMS,

SOUTH-CENTRAL UNITED STATES

By Terry A. Wilson and R.L. Hosman

ABSTRACT

As part of the U.S. Geological Survey’s Regional Aquifer-System
Analysis (RASA) program, the Gulf Coast RASA was begun to
investigate ground-water flow systems in the Coastal Plain of the
south-central United States. Three regional aquifer systems are
identified in the area. The Mississippi embayment aquifer system
and the Texas coastal uplands aquifer system are composed
predominantly of Eocene sediments; the coastal lowlands aquifer
system is composed predominantly of Oligocene and younger sediments.
Automated data-processing techniques were chosen to facilitate a
study of this magnitude. A computer database of information derived
from almost 1,000 geophysical well logs was constructed to support
the delineation of the geohydrologic framework of the study area and
the simulation of ground-water flow. The database contains entries
pertaining primarily to physical characteristics of the hydrologic
units.

INTRODUCTION

Background

The U.S. Geological Survey began a program in 1978 to investigate
regional ground-water systems throughout the Nation. A major
objective of the Regional Aquifer-System Analysis (RASA) program is to
provide an understanding of ground-water flow systems on a regional
scale (Bennett, 1979). Natural hydrologic boundaries, rather than
political boundaries, have been used to determine areas to be studied.
The Gulf Coast RASA study area consists of about 230,000 square miles
onshore in Louisiana and parts of Alabama, Arkansas, Florida,
Illinois, Kentucky, Mississippi, Missouri, Tennessee, and Texas. The
study area contains an additional 60,000 square miles offshore on the
Continental Shelf, as the aquifers extend beyond the coastline beneath
the Gulf of Mexico. The extent of the Gulf Coast RASA study area is
shown on plate 1.



Three regional aquifer systems are delineated in the Gulf Coast
RASA study area (Grubb, 1984). The Mississippi embayment aquifer
system and the Texas coastal uplands aquifer system are composed
predominantly of Eocene sediments; the coastal lowlands aquifer system
is composed predominantly of Oligocene and younger sediments. Each of
these systems consists of thousands of feet of sediments, which
contain numerous aquifers and confining units. Some of these geohydro-
logic units are regionally extensive, whereas others are of local
importance. In order to quantitatively describe the groundwater
hydrology, each of these systems was subdivided into discrete geo-
hydrologic units. It became obvious early in this study that timely
and accurate completion of work of this magnitude would require the
techniques of automated data processing. Therefore, a computer data-
base of information derived from geophysical well logs was constructed
to support the delineation of the geohydrologic framework of the study
area and the simulation of ground-water flow.

Purpose and Scope

The purpose of this report is to describe the contents of a
database containing machine-readable information derived from geo-
physical well logs, present a summary of the data, and provide
computer-generated tables of the data used for constructing maps of
the geohydrologic units in the study area. These data also are being
used in conjunction with computer-based interpolation techniques to
construct data arrays for ground-water flow models.

Most of the data regarding physical characteristics of geologic
and geohydrologic units studied in the Gulf Coast RASA were derived
from geophysical well logs. Some of the data were also used in making
water-quality calulations. The logs were almost entirely electrical
or induction-electrical surveys of wells drilled by the petroleum
industry. A few gamma ray and single-point electrical logs of water
wells and nonpetroleum test wells were used where other data were not
available. Oil-test logs generally were obtained from commercial
sources, and logs of water wells and nonpetroleum tests were available
from U.S. Geological Survey files.

CREATION OF GEOPHYSICAL WELL-LOG DATABASE

The logs used in the study were selected on the basis of two
criteria: spatial distribution and interval logged. Because of the
size of the study area, approximately 290,000 square miles, a density
of one log per 400 square miles (20-mile spacing) was chosen as one
that would produce representative regional data and still keep the
data base at a manageable size. It was possible to maintain this
distribution in nearly the entire area, owing to the fact that
petroleum exploration is widespread throughout the Coastal Plain.



Where possible, the interval logged also was given consideration if
more than one 1log was available for a given site. The top of the
logged interval may be tens, hundreds, or even thousands of feet below
land surface, and the bottom of the log varies with the depth of the
hole. Log selection was determined by best overall coverage.

Data obtained from the geophysical logs to create the database
included depths to the top and the thickness of geologic and hydro-
logic units. Other geohydrologic unit data include: (1) Thickness and
depth of sands more than 20 ft thick in aquifer units and thickness
and depth of major clays in confining units; (2) spontaneous-potential
and formation-resistivity values for sands greater than 20 ft thick in
the aquifers, and average resisitivity values for sands greater than
20 ft thick interbedded in the confining layers; and (3) cumulative
thickness of all sands thicker than 20 ft in aquifer units and of all
interbedded sands in confining units. Estimates of dissolved-solids
concentrations in water were derived from calculations involving
density, resistivity, and temperature of the drilling mud; resistivity
and temperature of the mud filtrate; and bottom hole temperature in a
procedure described by Weiss (1987).

The data were obtained directly from almost 1,000 geophysical
logs, coded, and entered into a computer file designed to facilitate
retrieval for listings or processing for interpretations and calcula-
tions. Machine-generated data lists, maps and graphs based on these
files were used to construct the geohydrologic framework.

GEOHYDROLOGIC UNITS

Prior to this study, regional aquifers had been recognized inso-
far as the geologic units comprising them were recognized. However,
geologic nomenclature is not uniform throughout the study area, and
local names do not lend themselves to a regional perspective. The
following designations were chosen to identify major geohydrologic
units of regional extent (R.L. Hosman and J.S. Weiss, U.S. Geological
Survey, written commun., 1986). The units are listed in sequence by
associated model layer numbers that are used in multilayer simulation
of ground-water flow in the aquifer systems and are not in descending
order of units, the normal U.S. Geological Survey standard for
geohydrologic units:



Regional model

layer number Hydrologic unit

1 McNairy-Nacatoch aquifer

2 Lower Wilcox aquifer

3 Middle Wilcox aquifer

4 Lower Claiborne-upper Wilcox aquifer

5 Middle Claiborne aquifer

6 Upper Claiborne aquifer

7 Zone E (lower Miocene-upper Oligocene
deposits)

8 Zone D (middle Miocene deposits)

9 Zone C (lower Pliocene-upper Miocene
deposits)

10 Zone B (lower Pleistocene-upper Pliocene
deposits)

11 Mississippi River Valley alluvial aquifer
and Zone A (Holocene-upper Pleistocene
deposits)

12 Midway confining unit

13 Lower Claiborne confining unit

14 Middle Claiborne confining unit

15 Vicksburg-Jackson confining unit

16 Zone E confining unit

17 Zone D confining unit

The relation of these hydrologic units to aquifer systems in the study
area is shown in table 1 in descending order.



Table 1.--Relation among aquifer systems, regional model layers, and

aquifers, permeable zones, and confining units
Aquifer Regional Geohydrologic units
system model
layer
number
Coastal 11 Zone A (Holocene-upper Pleistocene deposits)
lowlands 10 Zone B (lower Pleistocene-upper Pliocene
deposits)
9 Zone C (lower Pliocene-upper Miocene
deposits)
17 Zone D confining unit
8 Zone D (middle Miocene deposits)
16 Zone E confining unit
7 Zone E (lower Miocene-upper Oligocene
deposits)
15 Vicksburg-Jackson confining unit
11 =* Mississippi River Valley alluvial aquifer
Texas 6 Upper Claiborne aquifer
coastal 14 Middle Claiborne confining unit
uplands 5 Middle Claiborne aquifer
and 13 Lower Claiborne confining unit
Missis- 4 Lower Claiborne-upper Wilcox aquifer
sippi 3 Middle Wilcox aquifer
embayment 2 * Lower Wilcox aquifer
12 Midway confining unit
1 * McNairy-Nacatoch aquifer

* Not in Texas coastal uplands aquifer system

table 5.

The data in each of the log files are listed in tables 2, 3,
A statistical summary of the data contained in table 4 is presented in
Preceding each
data presented in that table.

and 4.

table is a glossary-type explanation of the



Explanation of data in table 2:
State--State in which the logged well was drilled.

County--County or parish in which the logged well was drilled. Off-
shore logs are listed following county (parish) lists.

Log number--An alphanumeric system that uses the two-letter State
abbreviation followed by a two-letter county (parish) abbrevi-
ation followed by a two-digit sequential number. For example,
the second well numbered in Baldwin County, Alabama, would be
ALBLO2. Offshore numbers are composed of the single letter
initial of the State and a three-digit API (American Petroleum
Institute) number followed by a two-digit sequential number.

Log sequence number--Wells for which logs were used in this study
were numbered sequentially for convenience in this report. The
numbers begin at the northernmost well in the project area and
end at the southernmost.

Latitude--Latitude of the logged well, in degrees to four decimal
places.

Longitude--Longitude of the logged well, in degrees to four decimal
places.

Depth logged from--The depth to the top of the logged interval, in
feet. On electrical and induction-electrical 1logs it
generally begins at the bottom of the uppermost string of
casing. (The file contains some data for the interval between
land surface and the top of the log. These data generally
were derived from drillers’ or geophysical logs of nearby test
holes or water wells, or from published reports.)

Depth logged to--The bottom of the logged interval, in feet. It
generally represents the bottom of the hole at the time of
logging. If the bottom of the logged interval is within an
aquifer system included in this study, it also is the maximum
depth for which data exists in the file. If the bottom of the
logged interval is below the base of the lowest aquifer system
being studied, no data will have been entered into the file
for depths below the base of that system. The bases of the
aquifer systems are the Vicksburg-Jackson confining unit, the
Midway confining unit, and the top of the geopressured zone.
The geopressured zone is a zone of abnormally excessive fluid
pressures that occurs in some Gulf Coast sediments. It is
considered the base of the flow system for purposes of this
study.

Land-surface altitude--The altitude of the land surface at the
logged well, in feet above sea level. For wells drilled off-
shore in the Gulf of Mexico, this number is the altitude of
the sea floor.
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Explanation of data in table 3:

Log sequence number--Wells for which logs were used in this study
were numbered sequentially for convenience in this report. The
numbers begin at the northernmost well in the project area and
end at the southernmost.

Log number--An alphanumeric system that uses the two-letter State
abbreviation followed by a two-letter county (parish) abbrevi-
ation followed by a two-digit sequential number. For example,
the first well numbered in Ballard County, Kentucky, would be
KYBAOl. Offshore numbers are composed of the single letter
initial of the State and a three-digit API (American Petroleum
Institute) number followed by a two-digit sequential number.

County--County (parish) in which the logged well was drilled. Off-
shore logs are listed following county (parish) lists.

Company name--The name of the organization or individual that
drilled the well, such as Little Egypt 0il Co.

Well name--Based on the owner of the mineral rights to the land
(generally the landowner) on which the well is drilled and, in
most instances, sequential well number such as Delaney, No. 1.
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Explanation of data in table 4:

Log number--An alphanumeric system that uses the two-letter State
abbreviation followed by a two-letter county (parish) abbrevi-
iation followed by a two-digit sequential number. For example,
the second well numbered in Baldwin County, Alabama, would be
ALBLO2. Offshore numbers are composed of the single letter
initial of the State and a three-digit API (American Petroleum
Institute) number followed by a two-digit sequential number.

Layer number--Sequential number of layer, beginning with lowermost
aquifer and numbering aquifers upward (1-11), then lowermost
confining unit and numbering confining units upward (12-17).

Altitude of top--Altitude of top of a given layer in feet, relative
to sea level.

Thickness--Total thickness of given layer in feet.

Sand percentage--Percentage of the total thickness of sand in a
given layer.

Average dissolved solids--Average dissolved-solids concentration in
water in a given layer as calculated from data obtained from
geophysical well logs.

Average temperature--Average temperature of water in a given layer
as determined by temperature-gradient and bottom-hole tempera-
ture data.
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Table 4-~Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number.

[Average dissolved-solids concentration in water in thousands of milligrams per liter;
average water temperature in degrees Celsius]

Altitude Thick- Sand Dis- Tem~

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ALBLO1 2 ~-2525 230 90 <10 39
3 -990 1535 10 -- 33

5 -415 575 25 <10 26

7 105 460 - - -

8 277 172 -— - 20

12 ~2755 685 0 - --

15 ~-355 60 0 - -

ALBLO2 3 -1573 1410 9 17 36
5 ~-993 580 26 <10 29

7 -166 687 17 <10 24

8 127 293 41 <10 21

12 -2983 1225 0 -- -

15 -853 140 0 - --

ALBLO3 2 ~-3832 216 42 30 48
3 -2281 1551 10 32 42

5 -1598 683 26 17 34

7 -408 870 30 -- 27

8 12 420 27 - 22

12 -4048 835 0 - --

15 -1378 220 0 -- --

ALBLOG4 3 ~2242 1667 9 62 39
5 -1505 737 - -- --

7 ~244 1055 50 <10 26

8 175 419 40 <10 22

12 -3909 820 0 -- --

15 -1299 206 0 -- -

ALBLOS 3 ~2623 1680 14 47 41
5 -2263 360 -- - --

7 ~683 1400 26 - 29

8 -93 590 83 - 24

9 77 170 -- -- 21

12 -4303 870 0 -- --

15 -2083 180 0 -- -

ALBLOG6 3 ~2796 520 36 -- 43
5 -2461 335 -- -- -

7 ~-781 1495 5 <10 32

8 -136 645 62 <10 24

9 54 190 - -- 21

12 -3316 1755 1 -- --

15 ~-2276 185 0 -- --

ALCHO1 2 ~-206 260 36 <10 20
3 262 468 -- - 17

12 ~466 430 0 -- --
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Table 4--Layer number; altitude of t%, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis~ Tem~

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ALCHO2 2 -420 235 51 <10 22
3 193 613 -- <10 19

12 -655 705 o] - --

ALCHO3 2 -1609 335 67 <10 32
3 -339 1270 22 <10 25

4 -69 270 54 <10 19

5 131 175 -- <10 16

6 220 39 -- -- 15

12 -1944 780 8 -- -

13 -44 25 0 - -

14 181 50 -- -- --

ALCLO1 2 -1672 310 3 <10 33
3 -322 1350 20 <10 27

4 -122 200 -- -- 21

5 78 175 -- -- 20

12 -1982 690 (¢} -- --

13 -97 25 -- -- --

14 117 39 -- -- --

ALCLO2 2 -961 270 56 <10 28
3 -316 645 34 <10 24

4 -116 200 - - 21

5 44 130 -- - 20

6 224 150 -- - 18

12 -1231 610 0 -- --

13 -86 30 0 - --

14 74 30 == ‘ = --

15 264 40 -- -- --

ALCLO3 2 -385 235 28 <10 23
3 189 574 21 <10 20

12 -620 660 [} -- -

ALCLO4 2 -1250 360 69 <10 32
3 -580 670 15 <10 27

4 -345 235 89 <10 23

5 -130 175 40 <10 21

6 160 250 -- -- 19

12 -1610 610 0 - -

13 -305 40 0 - -

14 -90 40 - - -

15 199 39 - -- --

ALCLOS 2 -2031 270 32 13 34
3 -961 1070 13 -- 30

4 -896 65 62 <10 26

5 -291 400 80 -- 23

7 28 264 -- -- --

12 -2301 640 0 ’ - --

13 ~-691 205 7 -- --

15 -236 55 0 -- --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ALCLO®6 2 -2168 200 70 30 34
3 -813 1355 13 49 29

5 -373 440 64 <10 24

7 13 306 47 - 21

12 -2368 725 0 - --

15 -293 80 [} -~ -=

ALESO1 2 -2713 235 40 <10 39
3 -1113 1600 7 - 33

5 -568 545 8 <10 25

7 2 470 34 -- 20

8 251 249 66 = 18

12 -2948 745 0 - --

15 -468 100 0 -- --

ALMAO1 12 180 392 == -- --
ALMAO2 2 187 210 84 <10 --
3 279 92 == -- --

12 -23 345 0 -- --

ALMAO3 2 -88 260 67 <10 19
3 170 258 ol -- 17

12 -348 690 0 -- --

ALMAO4 2 171 250 42 <10 --
3 249 78 - - -

12 -79 580 0 -- --

ALMBO1 2 -3316 295 53 39 43
3 -1376 1940 17 - 36

5 -976 400 -- -- --

7 -126 750 - -~ 24

8 263 389 - - 20

12 -3611 805 0 -- --

15 -876 100 - - --

ALMBO2 2 -4503 255 67 -- 52
3 -1853 2650 31 37 42

5 ~1293 560 -- -- --

7 -333 685 37 <10 25

8 37 370 95 <10 21

12 -4758 870 0 -- --

15 -1018 275 18 - -

ALMBO3 2 -4001 295 39 28 50
3 -2764 1237 9 19 44

4 -2536 228 60 51 39

5 -1856 533 18 25 35

7 -376 1270 62 <10 28

8 154 530 52 -- 21

9 233 79 -- - 19

12 -4296 950 0 - -

13 -2389 147 o] -- --

15 -~1646 210 0 - -
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ALMBO4 2 -4535 240 58 -- --
3 -3245 1290 4 -- -

5 -2690 180 -- -- --

7 -1015 1490 24 - -

8 -160 855 33 - -

9 90 250 - ke --

12 -4775 930 1] - =

13 -2870 375 0 b bl

15 -2505 185 0 - -

ALMBOS 3 -3170 442 21 - 44
5 -2895 275 e et b

7 -1170 1555 14 55 34

8 -220 950 20 -- 25

9 0 220 -- - 21

12 -3612 1998 2 -- -

15 -2725 170 0 = i

ALMNO1 2 -1239 205 99 <10 30
3 -634 605 10 -- 27

4 -559 75 43 <10 23

5 26 460 - b 20

7 364 288 -- - 16

12 -1444 950 19 -~ --

13 -434 125 0 -- -~

15 76 50 - - il

ALSUO1 12 164 309 Ll = --
ALSUO2 12 133 232 - -- --
ALWAO1l 2 -2230 270 54 <10 34
3 -840 1390 13 <10 29

4 -645 195 46 <10 24

5 -420 190 55 <10 22

6 -70 270 69 <10 20

7 266 261 66 -- 18

12 -2500 850 0 -- --

13 -610 35 0 - --

14 -340 80 0 - -

15 5 75 0 -- --

ALWAO2 2 -2730 240 54 56 37
3 -1275 1455 20 <10 31

4 -1085 190 32 <10 26

5 -800 235 57 <10 25

6 ~-545 200 74 <10 23

7 144 289 == -- 19

12 -2970 825 0 -~ -~

13 -1035 50 0 -- -~

14 -745 55 0 -- --

15 -145 400 -- -- --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feetr) centage solids ature
ALWAO3 2 -2522 295 27 70 42
3 -1047 1475 19 29 34

4 ~-847 200 57 11 27

5 -647 150 37 <10 25

6 ~-367 210 52 <10 22

7 272 549 46 - 18

12 -2817 700 0 -- -

13 -797 50 0 - -

14 -577 70 0 -- --

15 -277 90 0 - -

ALWAO4 2 -2707 245 43 12 44
3 -957 1750 12 - 35

4 -792 165 67 <10 26

5 -452 260 44 <1lo0 23

6 -242 160 75 <10 21

7 120 302 30 <10 18

12 -2952 820 0 -- --

13 -712 80 0 -- --

14 -402 50 0 -- --

15 ~-182 60 0 -- --

ALWAOS 2 -3106 475 38 45 40
3 -1191 1915 15 40 33

S5 -731 460 -- -- 25

7 -61 600 - - 21

8 228 289 -- -- 18

12 -3581 915 o] - --

15 -661 70 -— -- --

ALWAOG6 2 ~-3279 240 92 -- 41
3 -1539 1740 10 -- 35

5 -819 720 -- -- --

7 -49 700 34 <10 22

8 270 319 35 -- 18

12 -3519 850 0 - -

15 -749 70 0 -- -

ARARO1 2 -2632 230 99 <10 38
3 -1942 690 76 <10 34

4 -~1694 248 99 <10 31

5 -347 815 96 <10 23

6 -72 235 -- -- 19

11 168 158 - -- 17

12 -2862 1130 0 - --

13 -1162 532 8 -- --

14 -307 40 0 -- -

15 10 82 - -- ==
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem~

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARARO2 2 -2100 160 34 -- 35
3 -1560 540 48 <10 32

4 ~1260 300 99 <10 28

5 -340 405 99 <10 21

6 -50 110 99 <10 17

11 200 115 - -- 15

12 ~2260 830 (4] -- --

13 ~745 515 [o] -- --

14 ~160 180 17 -- --

15 85 135 0 - --

ARARO3 2 -2372 145 99 - -
3 -1702 670 40 -- -

4 -1422 280 99 -- --

5 ~-372 415 82 -- -

6 -102 235 43 -- --

11 183 135 - -- --

12 ~-2517 883 0 -- el

13 -787 635 20 -- --

14 -337 35 4] -- --

15 48 150 -- -- --

ARARO4 2 -2303 310 44 -- --
3 -1843 460 41 - --

4 -1523 320 83 -- --

5 -423 420 90 -- --

6 -153 220 20 -- --

11 197 149 -- -- --

12 -2613 915 o} - --

13 ~-843 680 12 -- --

14 -373 50 [+] - --

15 48 201 [+] -- --

ARAROS 2 -1911 125 52 30 33
3 -1521 390 23 -- 31

4 -1211 310 99 <10 28

5 ~346 652 81 <10 22

6 105 321 97 <10 17

11 209 104 -- -- 15

12 -2036 767 (4] -- --

13 -998 213 19 - -

14 -216 130 (4] -- --

ARASO1 2 -2006 140 99 <10 41
3 -1476 530 48 <10 38

4 -1421 55 99 <10 35

5 -326 735 78 <10 27

6 -1 205 61 <10 21

11 134 135 - - 19

12 ~2146 540 o} -- --

13 -1061 360 [o] -- ==

14 -206 120 o} - -
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARASO02 2 -2158 220 57 28 39
3 -1828 330 47 -- 36

4 -1688 140 50 <10 35

5 -423 690 83 <10 26

6 -113 245 - -- 22

12 -2378 600 0 -- -~

13 -1113 575 7 -- --

14 -358 65 0 - --

15 177 290 -- -- -

ARASO3 2 -2135 100 99 11 46
3 -1610 525 53 -- 42

4 -1485 125 99 <10 38

5 -470 585 80 <10 29

6 -35 310 58 <10 22

11 103 91 -- -- 19

12 -2235 455 0 -- --

13 -1055 430 0 -- --

14 ~-345 125 0 -- --

15 12 47 -- -- --

ARASO4 2 -2178 135 99 - -
3 -1653 525 21 -- --

4 -1533 120 99 - -

5 -478 670 68 -- --

6 -198 95 99 - --

11 125 73 -- -- --

12 -2313 525 0 -- --

13 -1148 385 23 -- --

14 -293 185 0 -- --

15 52 250 0 -- --

ARASOS 2 -1734 165 99 <10 41
3 -1439 295 15 -- 38

4 -1384 55 99 <10 36

5 -379 670 79 <10 28

6 16 240 99 <10 21

11 116 100 -- -- 19

12 -1899 645 0 -- --

13 -1049 335 [«] -- --

14 -224 155 0 -- --

ARASO06 6 -60 -- -- -- --
11 140 80 89 -~ --

15 60 120 29 -- --

ARBRO1 2 -1785 115 99 - --
3 -1510 275 27 -- --

4 -1370 140 99 - --

5 -460 615 66 - -

6 -10 295 96 -- --

11 80 90 - -- --

12 -1900 380 0 -- --

13 -1075 295 0 -- --

14 -305 155 23 -- -
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARBRO2 2 -1788 100 99 31 35
3 -1378 410 26 - 32

4 -1278 100 99 -- 30

5 -353 590 61 <10 24

6 -33 175 99 <10 19

12 -1888 575 0 -- --

13 -943 335 0 -- --

14 -208 145 10 -- -

15 145 178 0 -- --

ARBRO3 2 -1930 105 71 <10 35
3 -1515 415 30 <10 33

4 -1415 100 99 <10 30

5 -115 840 78 <10 23

6 195 205 -- -- 17

12 -2035 700 [+} - -

13 -955 460 51 - -

14 -10 105 0 - --

15 238 43 -- -- -

ARCAOQ1 2 -1395 20 50 -- 31
3 -1137 258 45 <10 30

4 -1077 60 99 <10 29

5 -177 380 87 <10 22

6 116 183 83 <10 18

12 -1415 562 0 -- --

13 -557 520 (4] -- --

14 -67 110 32 -- it

ARCAO2 2 -1225 20 50 -~ 31
3 -890 335 37 <10 29

4 -805 85 99 <10 27

5 245 675 58 <10 20

12 -1245 580 [+} - --=

13 -430 375 44 -- -

14 285 40 -- -- -~

ARCHO1 2 -2059 360 47 <10 36
3 -1724 335 31 <1ig¢ 33

4 -1559 165 91 <10 31

5 -494 590 69 <1lo0 25

6 ~164 160 99 <10 20

11 120 154 -- -- 18

12 -2419 660 [+} -- -=

13 -1084 475 17 -- -

14 -324 170 4] -- --

15 -3 130 0 -~ --
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Table 4--Layer number; altitude of tpf, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick~ Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARCHO2 2 -2302 300 75 <10 42
3 -1877 425 18 <10 39

4 -1707 170 99 <10 36

5 -602 585 55 <10 26

[ -220 222 - -- 21

11 123 95 -- - 16

12 -2602 665 0 -- --

13 -1187 520 36 - -

14 -442 160 - -- --

15 28 248 -- - -

ARCHO3 4 -1546 - -- -- --
5 -431 737 84 - -

6 -128 173 90 -- --

11 115 163 -- - -

13 -1168 378 5 -- --

14 ~301 130 15 -- --

15 -48 80 0 - --

ARCHO4 2 -2008 290 67 37 41
3 -1668 340 34 <10 38

4 -1543 125 88 <10 35

5 -468 685 67 = 26

6 -148 140 63 <10 19

11 105 93 - -- 16

12 -2298 490 0 - -

13 -1153 390 6 -- --

14 -288 180 11 -- -

15 12 160 - -- --

ARCHOS 6 -232 -- -- - --
11 134 74 78 -- --

15 60 292 20 - -

ARCKO1 12 229 21 -- -- --
ARCKO02 2 -14 20 - -- --
3 176 190 -- -- --

12 -34 245 0 -- --

ARCKO3 2 45 20 50 - 18
3 250 205 - -— 17

12 25 300 0 - -

ARCLO1 1 -751 120 99 - -=
2 -256 25 99 - -

3 -181 75 33 -- --

4 218 399 -- -- --

11 265 47 -- - -

12 -281 470 0 - -
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Table 4--Layer number; altitude of tqj. thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARCLO2 1 100 100 87 -- --
11 372 171 93 -- --

12 201 101 0 - -

ARCMO1 2 -1168 20 50 - 42
3 -748 420 33 -- 41

4 -693 55 99 - 40

5 127 470 87 <10 30

6 307 30 -- -- --

12 -1188 635 0 -- --

13 -343 350 26 - --

14 277 150 0 - --

ARCMO02 2 -631 60 92 <10 25
3 -436 195 46 <10 24

4 -391 45 99 <10 23

5 269 430 66 <10 19

12 -691 585 0 -- --

13 -161 230 ’ 17 - --

ARCMO3 2 -919 40 63 - --
3 -679 240 19 -- --

4 -549 130 81 - -

5 166 470 70 - -

12 -959 610 0 - --

13 -304 245 10 - --

14 271 105 0 -- --

ARCRO1 1 -920 105 99 -- --
2 -135 180 78 - --

3 10 145 34 -- --

4 350 340 - - --

12 -315 605 0 -- --

ARCRO02 1 -920 80 99 -- --
2 -255 75 99 -- --

3 -60 195 -- -- --

4 270 330 - - -

12 -330 590 0 -- --

ARCSO01 2 -810 130 85 <10 31
3 -655 ' 155 26 -- 28

4 -180 475 99 <10 23

5 15 195 99 <10 17

11 210 160 -- -- 14

12 -940 720 0 - --

14 50 35 0 - --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number-~Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARCS02 2 -945 140 99 <10 27
3 ~735 210 26 <10 25

4 ~-355 380 99 <10 22

5 -70 285 65 <10 19

6 75 55 99 <10 16

11 219 144 = - 15

12 -1085 820 0 - -

14 20 90 0 -- --

ARCS03 1 -2005 40 99 17 37
2 -985 200 99 <10 27

3 -810 175 31 -- 26

4 -270 540 99 - 22

5 -40 230 61 - 18

6 95 95 99 <10 16

11 205 110 -- -- 15

12 ~1185 820 0 -- --

14 o] 40 0 -- -

ARCTO1 1 -2188 50 99 <10 33
2 -1038 315 99 <1lo0 26

3 -778 260 52 <10 24

4 -373 405 60 <10 22

5 -43 330 91 <10 19

6 112 100 - = -- 17

11 217 105 - - 16

12 -1353 835 0 - -

14 12 55 0 -- --

ARCTO2 1 ~2290 40 99 <10 37
2 -1220 165 99 <10 28

3 ~900 320 45 <10 26

4 ~-430 470 99 <10 23

5 -180 250 78 <10 20

6 110 235 - - 18

11 210 100 -- - 16

12 ~-1385 905 7 - -

14 -125 55 - - -

ARCVO1 2 -1491 125 52 -- --
3 -1146 345 59 -- -

4 -1021 125 99 - --

5 4 825 80 -- --

6 174 30 -- -- --

12 -1616 -— == -- --

13 -821 200 0 -= -

14 144 140 0 -- -
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARCVO02 2 -2155 165 58 22 39
3 -1700 455 37 <10 36

4 ~-1545 155 99 <10 32

5 -285 740 82 <10 23

6 100 220 80 <10 16

12 -2320 850 0 -~ --

13 -1025 520 24 - -

14 -120 165 0 -- --

15 240 140 -- -- -

ARCVO3 2 -1810 35 99 <10 30
3 -1405 405 41 <10 29

4 ~1300 105 99 <10 27

5 -130 590 75 <10 21

6 180 165 19 <10 17

12 -1845 865 0 -- --

13 -720 580 34 -- --

14 15 145 [¢] -- --

15 210 30 -- - -

ARDAO1 2 -430 20 50 - 24
3 -155 275 71 <10 22

4 -40 115 65 <10 20

5 148 188 99 <10 i8

12 -450 445 0 - -

ARDAQ2 2 -961 125 60 -- --
3 -706 255 43 -- --

4 -631 75 99 - --

5 109 495 87 -- --

12 -1086 -- -- -- --

13 -386 245 41 -~ -

14 329 220 0 -- --

ARDEO1 2 -2747 195 56 28 46
3 -2157 590 28 <10 42

4 -1970 187 99 <10 38

5 ~442 855 67 <10 25

6 -157 220 68 <10 19

11 158 140 -- -- 15

12 -2942 1070 0 -- -

13 -1297 673 25 -- --

14 -377 65 0 -- -

15 18 175 (] -- --

ARDEO2 2 -2391 215 51 -- --
3 -1911 480 17 - el

4 -1726 185 84 -- --

5 -181 890 46 -- -

6 19 150 -- -- --

11 139 120 -- -- --

12 -2606 1130 0 - --

13 -1071 655 50 -- --

14 -131 50 -- -- --
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Table 4--Layer number; altitude of tgg), thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARDRO1 2 ~2402 150 99 32 42
3 ~1762 640 42 -- 37

4 ~1682 80 99 <10 33

5 -482 665 56 <10 22

6 -92 310 52 <10 15

12 -2552 510 0 -- -

13 ~1147 535 0 -- --

14 -402 80 0 - -

15 198 290 - -- --

ARDRO2 2 ~2460 300 83 21 40
3 ~2000 460 47 <10 36

4 ~1835 165 33 <10 33

5 -330 880 60 <10 22

6 -60 215 47 <10 16

11 181 141 -- -- --

12 ~2760 750 0 -- --

13 ~-1210 625 44 -- --

14 -275 55 V] -- -

15 40 100 0 -- -

ARDRO3 2 ~2419 140 99 <10 41
3 ~1914 505 34 -— 37

4 -1734 180 89 <10 33

5 -234 955 84 <10 21

6 36 165 70 <10 --

11 266 25 - -- --

12 ~2559 760 0 -- -

13 ~1189 545 12 - E

14 -129 105 32 -- .

15 241 205 0 -- -~

ARGNO1 1 -582 75 84 - -
2 -64 78 94 -- -

3 148 212 54 - --

4 292 144 55 -- --

12 -142 440 0 - -

ARGRO1 2 -1010 20 50 - 35
3 ~-590 420 55 <10 31

4 -100 490 59 <10 24

5 130 230 91 <10 19

12 -1030 428 0 -- -

14 234 104 -- -- --

ARGRO2 2 -1630 50 99 <10 29
3 -1295 335 36 <10 28

4 -1035 260 94 - 26

5 20 885 67 <10 21

6 260 130 -~ -- 17

12 -1680 640 0 -- -

13 -865 170 26 -- --

14 130 110 0 - --

79



Table 4--Layer number; altitude of tQ(fJ, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARGRO3 2 -890 35 99 <10 31
3 -560 330 41 -- 28

4 -65 495 44 <1lo 23

5 200 265 45 <10 18

12 -925 -- -- -- --

14 325 125 -- -- --

ARHEO1 2 321 10 -- ke 16
12 311 580 ] - -

ARJAO1 1 -706 145 99 - -
2 114 210 99 -- -=

11 229 115 - -- --

12 -96 610 (4 -- --

ARJAO2 1 -267 130 92 <10 31
11 237 115 - -- 14

12 122 389 -- -- --

ARJEO1 2 -2623 165 99 11 41
3 -2013 610 40 <10 38

4 -1698 315 99 <10 33

5 -563 835 86 <10 25

[ -173 290 41 -- 18

11 192 100 -- -- 14

12 -2788 700 o] -- --

13 -1398 300 30 -- --

14 -463 100 0 -- --

15 92 265 13 -- --

ARJEO2 2 -1680 320 91 12 35
3 -1420 260 81 <1lo 31

4 -1275 145 55 <10 29

5 -355 705 68 <10 22

[ 80 240 50 <10 14

11 190 110 -- -- ==

12 -2000 950 ] - --

13 -1060 215 23 - --

14 -160 195 9 -- --

ARJEO3 2 -1745 155 99 <10 31
3 -1395 350 24 -- 29

4 -960 435 91 <10 26

5 -205 705 79 <10 21

6 115 230 55 <1lo0 17

11 206 91 -- -- 16

12 -1%00 725 ] - --

13 -910 50 0 -- --

14 -115 90 0 -- --
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Table 4--Layer number; altitude of top, thickness, and sand percentage o

layer;

and average dissolved-solids concentration and temperature of water

in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARJEO4 2 ~-2855 145 99 16 45
3 -2045 810 33 - 40

4 -1735 310 77 <10 34

5 -610 715 97 <10 25

6 -290 255 59 <10 19

11 185 95 -- -- -

12 -3000 840 0 - --

13 ~-1325 410 44 - -

14 ~545 65 0 - --

15 90 380 0 -- --

ARJEOS 5 -585 -- -- - -
6 -75 176 56 -- -

11 200 128 78 - -

14 -251 334 23 - -

15 72 147 17 - -

ARLAOG1 2 -678 105 67 <10 27
3 -458 220 52 <10 26

4 -413 45 99 <10 24

5 256 444 46 <10 19

12 -783 785 4] - --

13 -188 225 36 - --

ARLAO2 2 -824 20 50 - -
3 -414 410 29 -- --

4 -244 170 99 - -

5 245 284 76 -— --

12 -844 770 V] - --

13 -39 205 19 - -

ARLEO1 2 -1626 125 99 <10 36
3 -1211 415 66 <10 32

4 -586 625 72 <10 25

5 -171 335 85 <10 17

6 204 310 55 <10 -

12 -1751 -- -- -- -—

13 -506 80 0 - -

14 ~106 65 0 - --

ARLEO2 2 -1620 120 63 <10 38
3 -1150 470 57 <10 34

4 -557 593 61 <10 25

5 -120 330 87 <10 15

6 80 130 19 - -

11 197 117 -- - --

12 -1740 - -- -- --

13 -450 107 4] - --

14 -50 70 4] - -
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARLIO1 2 -2602 340 32 26 39
3 -1977 625 18 <10 35

4 -1817 160 81 <10 32

5 ~457 840 53 <10 24

6 -222 145 79 <10 20

12 ~-2942 835 0 -- --

13 -1297 520 22 -- --

14 ~367 90 50 -- --

15 243 465 0 -- --

ARLIO2 2 -2684 385 39 11 46
3 ~2044 640 27 <10 40

4 -1869 175 99 <10 36

5 ~-594 720 59 <10 26

6 -284 155 90 <10 20

11 187 91 - -- 15

12 -3069 740 0 -- - -

13 -1314 555 21 -- --

14 -439 155 26 -- -

15 96 380 [¢] - --

ARLOO1 2 ~434 105 99 <lo0 24
3 ~354 80 31 -- 23

4 -69 285 88 <10 20

5 66 135 57 <10 18

11 227 96 -- -- 16

12 ~-539 640 0 - -

14 131 65 [¢] -- --

ARLOO2 3 -1055 415 61 <10 34
4 -720 335 42 <10 29

5 -90 575 63 <10 23

6 80 70 99 <10 17

11 200 120 -~ -- 16

12 -1470 766 (¢} -- --

13 -665 55 0 -- --

14 10 100 30 - --

ARLOO3 2 ~454 140 79 -- --
3 -369 85 65 - --

4 -69 300 99 -- --

5 91 160 99 - --

11 226 135 -~ - --

12 -594 566 0 - --

ARLRO1 12 275 192 1] -- --
ARLWO1 1 -208 130 92 -- -
2 160 50 - - -

3 110 50 -~ -- --

11 247 87 - - --

12 60 268 - - --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-~-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARMIO1 2 -600 65 99 <10 24
3 -125 475 41 <10 22

4 45 170 == -- 19

5 217 112 -- -- 18

12 -665 735 0 -- --

13 105 60 0 -- --

ARMIO2 2 -668 75 57 <10 27
3 -243 425 29 <10 24

4 -78 165 61 <10 21

5 305 333 -- - 18

12 -743 775 0 -- --

13 -28 50 0 -- --

ARMIO3 2 -561 123 93 - 23
3 -334% 227 37 -- 22

4 -134 200 50 -- 21

5 290 364 -- -- 18

12 -684 938 0 -- --

13 -74 60 17 -- --

ARMOO1 2 -1410 115 98 <10 34
. 3 -1070 340 70 <10 30

4 -935 135 99 <10 25

5 -125 750 73 <10 16

6 95 95 99 <10 --

11 185 90 - <10 - -

12 -1525 845 3 -- --

13 -875 60 3 - - --

14 (o} 125 4 -- --

ARMOO2 2 -1212 81 79 <10 32
3 -941 271 48 -— 28

4 -448 493 83 <10 19

5 -153 295 63 <10 --

6 62 76 78 <10 -

11 186 124 -- -- --

12 -1293 -- -- -- --

14 -14 139 17 -- -

ARMOO3 5 -185 - -- -- --
6 55 79 85 -- --

11 195 140 56 -- --

14 -24 161 20 - --

ARMSO1 2 -1173 -- == it --
3 -905 268 65 -- --

4 -429 476 86 -- --

5 -151 278 84 - -

6 71 172 56 - -

11 235 164 73 -- --

1s -101 50 [o] -- -
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Table 4--Layer number; altitude of tof' thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARMSO02 2 -1065 - -- - -
3 -855 210 59 == -

4 -345 510 83 -- --

5 -95 250 80 - -

6 49 60 -- == e

11 245 196 75 == ==

14 -11 84 12 -- ==

ARMSO03 2 -879 -- - -- -
3 -681 198 75 - -

4 -271 410 45 - -

5 -27 244 79 - -

11 241 178 - == -

14 63 90 0 - -

ARMSO04 2 -1114 e -— -- --
3 -962 152 42 - -

4 -429 533 92 -- --

5 -202 227 62 == -

6 98 198 69 -- ==

11 242 144 -- -- -

14 -100 102 0 - ==

ARMSO0S 2 -948 - - - -
3 -664 284 14 -- -

4 -310 354 99 - ==

5 -89 221 81 -- ==

6 114 132 98 == -

11 250 136 94 == --

14 -18 71 0 == -

ARNEO1 2 -254 65 99 = 22
3 -74 i80 33 -- 20

4 6 80 81 <10 19

5 326 145 - == 16

12 -319 545 0 -- --

13 181 175 20 -- --

ARNEO2 2 118 20 50 -- 18
3 263 145 38 <10 17

4 330 67 - - 16

12 98 525 0 -- --

ARNEO3 12 300 184 == - --
ARNEOS4 2 176 20 -- -- --
3 295 119 -- - - =

12 156 377 -= - -
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
AROQUO1 2 -231 20 50 -- ==
3 -26 205 61 -- --

4 101 127 99 -- --

12 -251 450 0 -- --

13 279 178 -- -- -

AROUO2 2 -1220 95 99 <10 30
3 -980 240 21 -- 29

4 -920 60 99 <10 27

5 -175 375 76 <10 22

6 135 175 99 <10 18

12 -1315 655 0 -- --

13 -550 370 18 -- --

14 -40 135 7 -- --

AROUO3 2 -808 65 99 - --
3 -538 270 56 -- --

4 -513 25 99 -- --

5 92 230 51 . --

12 -873 580 0 -- --

13 -138 375 29 -- --

ARPHO1 2 -2150 240 83 21 36
3 -1630 520 38 <10 32

4 -1345 285 68 <10 29

5 -290 600 82 <10 21

6 10 115 48 <10 17

11 155 145 -- -- 15

12 -2390 1165 3 -- --

13 -890 455 25 e --

14 -105 185 46 -- --

ARPHO2 2 -1722 265 T4 <10 32
3 -1282 440 57 <10 29

4 -1017 265 99 <10 26

5 -162 480 65 <10 20

6 28 30 -- -- 16

11 168 140 -- - 15

12 -1987 1195 (4] -- --

13 -642 375 16 -- -

14 -2 160 -- - --

ARPHO3 6 20 -- - -- --
11 179 159 - - --

ARPHO4 5 106 -- -- -- --
6 212 34 -- == --

11 250 38 -- -- -

14 178 72 0 -- --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARPHOS 2 -2003 485 59 11 31
3 -1438 565 46 <10 28

4 -1151 287 74 <10 26

5 -93 580 97 <10 21

6 47 70 - -- 19

11 162 115 - -- 18

12 -2488 935 0 -- --

13 -673 478 17 - --

14 -23 70 -- -- --

ARPOO1 2 -1101 248 99 -- --
3 -1007 94 37 -- --

4 -581 426 99 -- --

5 -351 230 99 -- --

6 52 293 27 -- --

11 219 167 96 -- --

12 -1349 - - - --

N 14 -241 110 0 -- --
ARPOO2 2 -760 -- - -- --
3 -560 200 49 -- --

4 -140 420 88 - -

5 88 228 64 -- ==

11 220 132 -- - --

ARPOO3 1 -1365 160 99 <10 35
2 -52¢0 175 73 <10 25

3 -295 225 24 -- 23

4 91 386 68 <10 19

11 239 148 -- -- 16

12 -695 670 0 -- --

ARPRO1 2 105 105 ke -- --
11 205 100 -- -- --

12 (] 485 0 -- --

ARPRO2 3 -944 530 32 -- -
4 -704 240 73 -- -

5 -144 445 72 -- --

6 86 160 32 -- ==

11 216 130 -- == --

12 -1474 605 0 -- --

13 -589 115 0 -- --

14 -74 70 0 -- --

ARPRO3 2 -595 155 95 - --
3 -440 155 42 -- --

4 -125 315 77 == --

5 75 200 72 -- --

11 190 115 -- -- --

12 -750 705 0 -- --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARSFO1 2 -1215 400 71 -- -
3 -1035 180 28 -- -

4 ~445 590 99 -- --

5 -180 265 99 -~ -

6 60 165 -- -- --

11 205 145 - - --

12 -1615 730 5 -- --

14 -105 75 0 -- --

ARSF02 2 -1085 170 76 <10 31
3 -940 145 62 -- 29

4 -435 505 77 <10 25

5 -170 265 55 <10 20

6 65 200 50 <10 17

11 205 140 -- - 15

12 -1255 855 0 ~- --

14 -135 35 0 et --

ARUNO1 2 -1123 130 46 14 34
3 -913 210 31 it 32

4 -863 50 90 <10 30

5 -13 490 80 ~-- 23

6 197 30 - ~- 18

12 -1253 610 0 - --

13 -503 360 0 ~-- --

14 167 180 0 ~-- --

ARUNO2 2 -1119 95 79 ~- -
3 ~-884 235 30 -- -

4 -849 35 99 -- -

5 16 600 81 ~- -

6 201 110 - ~- --

12 -1214 740 0 - --

13 -584 265 0 -- --

14 91 75 27 == --

ARUNGC3 2 ~1089 145 60 <10 31
3 -984 105 19 ~- 30

4 ~-932 52 99 <1lo 29

5 -87 530 77 -- 24

6 234 226 71 <10 20

12 ~1234 643 0 -- --

13 -617 315 0 -- --

14 8 95 21 -- --

ARUNO 4 2 -1332 45 99 <10 40
3 ~1024 308 54 <10 37

4 -997 27 99 <1lo0 35

5 -72 645 37 <10 25

6 208 175 - <10 17

12 -1377 690 4 -- --

13 -717 280 0 -- --

14 33 105 19 -- --
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Table 4--Layer number; altitude of top, thickness, and sand percentage of layer;
and average dissolved-solids concentration and temperature of water
in layer; by log number--Continued.

Altitude Thick- Sand Dis-~ Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
ARUNOS 2 -1094 105 74 <10 30
3 -889 205 49 <10 29

4 -861 28 99 <10 28

5 -29 532 64 <10 23

6 211 165 - -- 20

12 -1199 720 0 -- -

13 -561 300 0 -- --

14 46 75 20 - -

ARUNOG6 2 -868 170 84 - -
3 -758 110 70 - -

4 -688 70 99 - --

5 107 475 81 - --

12 -1038 630 0 - -

13 -368 320 13 -~ --

14 232 125 - - --

ARWHO1 11 215 96 - - -
12 119 330 -- -- -

ARWOO1 2 117 175 38 -~ -
11 217 100 - - -

12 -58 700 0 -- -

ARWOO02 2 -419 154 92 <10 24
3 -280 139 36 -- 22

4 75 355 99 - 18

11 200 125 - - 14

12 -573 727 0 - --

FLESO1 2 -2758 150 77 <10 38
3 -1253 1505 23 - 33

5 -593 660 33 <10 25

7 -103 430 -- -- --

8 86 189 - -- 19

12 -2908 690 [¢] - --

15 -533 60 0 -~ -

FLESO2 3 -1700 1525 19 -- 41
5 -945 755 14 <10 30

7 -65 740 55 <10 22

8 254 319 99 <10 17

12 -3225 800 0 -~ -

15 -805 140 (] -- L

FLESO03 3 -2240 1110 39 -- 40
5 ~-1730 510 -- - --

7 -480 1080 15 <10 26

8 11 491 - - 20

12 -3350 1170 0 - -

15 -1560 170 0 -- -~
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Table 4--Layer number; altitude of t
and average dissolved-soli

Oj. thickness, and sand percentage o
¢ s concentration and temperature o
in layer; by log number--Continued.

layer;
water

Altitude Thick- Sand Dis- Tem-

Log Layer of top ness per- solved per-
number number (feet) (feet) centage solids ature
KYBAO1 3 0 -- -- -- --
4 395 395 46 - -

5 465 70 63 - --

KYCAOQ1 1 393 374 88 -- --
12 475 82 26 -- --

KYCAO02 1 154 - -- -- --
2 368 26 50 - --

3 484 116 15 -- --=

4 582 98 71 -- --

12 342 188 0 - --

KYCAO03 1 226 425 78 <10 19
2 427 12 99 -- --

3 435 8 99 -- -

4 583 148 75 -- --

12 415 189 8 -- -

KYCLO1l 1 -536 300 42 - --
2 -338 30 99 -- --

3 -300 38 39 -= --

4 22 322 99 -- --

5 152 130 99 - --

6 482 282 79 - -~

12 -368 168 0 - --

14 200 48 17 -- --

KYCLO2 1 -227 186 47 <10 19
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