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M[TRIC CONVERSIONS 

lhe inch-pound unit~ 01 nledsur~ment used in this report may be converted 
to metric units (International System) by the following factors: 

Multiply inch-pouna unit 

foot (ft) 
gallon per minute (gal/min) 
gallon per minute per fuot 

l(gal/min)/ftl 
inch (in.) 
mile (mi) 

By 

0.3048 
0.06308 
0.2070 

25.4 
1.609 

To obtain metric units 

meter 
liter per second 
liter per second per meter 

millimeter 
kilometer 

Sea level: In this report "sea level" refers to the 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 11 Mean Sea Level of 1929." 
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Figure 1.--Location of freshwater zone of the Edwards aquifer, San Antonio region. 
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HYDROGEOLOGIC DATA FROM A STUDY OF THE 

FRESHWATER ZONE/SALINEWATER ZONE INTERFACE 

IN THE EDWARDS AQUIFER, SAN ANTONIO REGION, TEXAS 

By 
Didnne Pavlicek, Ted A. Small, 

and Paul L. Rettman 

INTRODUCTION 

The highly productive freshwater zone of the Edwards aquifer in the San 
Antonio region (fig. 1) is the sole-source water supply for more than 1 mil­
lion people. A transitional interface exists between the freshwater zone and 
the downdip, salinewater zone. A 1,000 mg/L (milligrams per liter) dissolved­
solids-concentration contour defines an arbitrary boundary between the fresh­
water zone and the salinewater zone. Locally, the 1,000_ mg/L dissolved­
solids-concentration contour is referred to as the 11 bad-water 11 line. Saline­
water intrusion into the freshwater zone is hydraulically possible. Lower­
than-average water levels in the Edwards aquifer could reverse hydraulic 
gradients and cause intrusion. Drought conditions, lower-than-average 
recharge, and increased ground-water withdrawals are factors which lower 
ground-water levels. 

The purpose of this study is to assess the potential for salinewater 
intrusion into the freshwater zone. The purpose of this report is to present 
hydrogeologic data collected during the test drilling and initial testing 
phase of the study. Information regarding flow tests, water quality, geo­
physical logs, and lithology are provided in this report. The study was con­
ducted by the U.S. Geological Survey in cooperation with the San Antonio 
City Water Board, the Edwards Underground Water District, and the Texas Water 
Development Board. 

Regional Hydrogeologic Setting 

In the San Antonio region, the 180-mi expanse of the Edwards aquifer 
includes parts of Kinney, Uvalde, Medina, Bexar, Carnal, and Hays Counties 
(fig. 1). A major geologic feature of the region is the east-northeast trend­
ing Balcones fault zone. This system of en echelon, high-angle, pre­
dominantly down-to-the-coast, normal faults displaces the Edwards aquifer 
throughout the region. Horsts and grabens are formed locally. Varying in 
width from 5 to 40 mi, the highly productive freshwater zone of the Edwards 
aquifer is bounded on the north by the faulted outcrop of the aquifer, on the 
east and west by ground-water divides in Hays County and Kinney County, 
respectively, and on the south by the transitional interface of the fresh­
water zone and the salinewater zone. 

Lower Cretaceous carbonate rocks of the Georgetown Limestone and under­
lying Edwards Group of Rose (1972) or stratigraphic equivalents comprise the 



Edwards aquifer in this report. The Del Rio Clay is the upper confining unit 
and the Glen Rose Formation is the lower confining unit. Subdivisions of the 
Edwards aquifer are shown in figure 2. In this study, the San Marcos platform 
depositional province subdivisions of Rose (1972} apply. The leached and 
collapsed member (III), the Kirschberg evaporite (VI), and the dolomitic 
member (VII} are the most consistently porous and permeable subdivisions in 
the freshwater zone based on test-hole core and geophysical logs. High 
porosity and permeability in these subdivisions are associated with leached 
dolomite, collapse breccias (formed by the early dissolution of evaporites), 
and preferentially leached burrow infill resulting in honeycomb porosity. 
Fractures serve to interconnect cavernous zones (Maclay and Small, 1976, 
1984}. Marked diagenetic and mineralogic differences occur in the carbonate 
rocks comprising the Edwards aquifer as a result of varying interstitial water 
chemistry (Maclay and Small, 1976; Mench-Ellis, 1985}. 

The freshwater zone contains an oxidizing calcium bicarbonate water that 
is saturated with respect to calcite and undersaturated with respect to 
dolomite, gypsum, celestite, strontianite, and fluorite. Dissolved-solids 
concentrations generally range from 250 to 300 mg/L. The salinewater zone 
contains a calcium sulfate water that is saturated with respect to calcite, 
dolomite, gypsum, and often celestite, strontianite, and fluorite. The 
dissolved-solids concentration generally increases rapidly near the 11 bad­
water•• line from 1,000 to about 9,000 mg/L (Maclay, Rettman, and Small, 1980; 
Pearson, 1973; Pearson and Rettman, 1976}. 

Recharge to the Edwards aquifer occurs where the Georgetown Limestone and 
Edwards Group (Rose, 1972) or stratigraphic equivalents are exposed in the 
Balcones fault zone. Streams draining the Edwards Plateau lose most of or all 
their base flow and much of their storm runoff by infiltration through frac­
tured and porous limestone exposed in the stream channels. Springflow and 
well withdrawals account for most of the discharge from the Edwards aquifer. 

On a regional scale, water moves through permeable strata from the major 
recharge areas in the north and northwest to major pumping centers in Bexar 
County and to Carnal and San Marcos Springs in the northeast. The ground­
water-flow pattern is controlled primarily by the continuity of permeable 
carbonate strata and by the occurrence of faults within the Balcones fault 
zone. Segments of faults, where the vertical displacements are sufficient to 
juxtapose permeable strata opposite relatively impermeable strata across the 
fault plane, cause major restrictions or barriers to lateral ground-water flow 
(Holt, 1959; Maclay, Land, and Woodward, 1985; Maclay and Small, 1983). 

Location of Study Area 

The study area is located in southeast San Antonio. The test sites were 
located along a section normal to the 11 bad-water 11 line in the vicinity of a 
city pump station which would provide representative pumping conditions. Site 
A is located within tne salinewater zone; site C is considered to be in the 
transition zone; and site D, located next to the City Water Board Artesia pump 
station, is considered to be in the freshwater zone (fig. 3). A hydrogeo­
logic cross section through sites A, C, 0, and the Artesia pump station is 
shown in figure 4. 
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APPRUACH 

A total of seven monitor wells were completed during the test drilling. 
Three monitor wells were completed at site A, two at site C, and two at site D 
{fig. 5). At each site, the first well (A-1, C-1, and 0-1) was drilled 
through or nearly through the entire thickness of the Edwards aquifer. The 
second wells at sites A, C, and 0, and third well at site A were drilled to 
selected depths within the Edwards aquifer. Site B, at Willow Springs Golf 
Course, was omitted because information indicated it might be located in the 
salinewater zone instead of the targeted transition zone. Site A wells were 
drilled, tested, and completed first, site C second, siteD last. 

Wells were drilled using two drilling methods. The mud rotary method was 
used to drill from the land surface to the top of the Georgetown Limestone 
using a 7-7/8-in. diameter bit for all wells except 0-2. Next, the borehole 
was reamed to a 14-in. diameter, and 9-5/8-in. steel casing was set and ce­
mented. Well 0-2 was drilled using the mud rotary method with a 12-in. 
diameter bit so that reaming was not necessary, and 7-5/8-in. steel casing was 
set and cemented. The air-assist reverse circulation method was used to drill 
through the Georgetown Limestone and Edwards Group {Rose, 1972), which com­
prise the Edwards aquifer, by using a 7-7/8-in. modified bit. This method was 
used to avoid lost circulation problems if cavernous intervals were encoun­
tered and to provide rock cuttings. 

Drill cuttings were collected at 10-ft intervals and were examined at the 
well site. Cuttings provided lithologic information for determining strati­
graphic units and formation depths during drilling. Cuttings from the George­
town Limestone and Edwards Group were later described using a lOX magnifica­
tion binocular microscope. Texture classification terminology of Dunham 
(1962) and porosity classification of Choquette and Pray (1970) were used 
(tables 1 and 2). A sucrosic texture and slight or no effervescence with 10-
percent hydrochloric acid application were the basis for classification of 
dolomitic limestone in ha •. J specimen. 

Lithologic columns, constructed from drill-cutting descriptions of the 
Georgetown Limestone and Edwards Group were made for wells A-1, C-1, and 0-1. 
The circulation of oxidizing waters in the freshwater zone has resulted in 
late freshwater diagenesis of Edwards carbonates. Recrystalization, dedolo­
mitization, and late sparry calcite cementation are characteristic of the 
freshwater zone {Mench-tllis, 1985). The salinewater zone has not experienced 
this late freshwater diagenetic event and has a higher percentage of dolomite. 
Study of petrographic thin sections of drill cuttings is necessary to better 
document these diagenetic characteristics which can be used to define the 
interface of the freshwater zone and salinewater zone. 

Geophysical logs were run by the Edwards Underground Water District or the 
Texas Water Development Board logger on the stratigraphic units above the 
Edwards aquifer for each test hole, and including the Edwards aquifer for test 
holes A-2, A-3, C-2, and D-2. A suite of logs was run on the Edwards aquifer 
in test holes A-1, C-1, and 0-1 by the U.S. Geological Survey Borehole Geo­
physical Services Unit logger. Schlumberger Well Surveying Corporation 1 ran 

Use of firm names in this report is for identification purposes only and 
does not constitute endorsement by the U.S. Geological Survey. 
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Table 1.--Carbonate-rock classification system of Dunham (1962} 

Depositional texture recognizable 

Ori gft'fal components not bound 
together during de~osition 
Contai nsmua 

(particles of clay 
and fine silt size} 

Mud-supported 

Less than 
10 percent 

grains 

More than 
10 percent 

grains 

Grain­
SURported 

Lacks mud 
and is 
grain­

supported 

Mudstone Wackestone 1 Packstone 1 Grainstone 

Original components 
were bound together 
during deposition ••• 

as shown by intergrown 
skeletal matter, 

lamination contrary to gravity, 
or sediment-floored cavities that 

are roofed over by organic or 
questionably organic matter and 
are too large to be interstices. 

Boundstone 

Depositional texture 
not recogni zab 1 e 

Crystalline carbonate 

(Subdivide according 
to classifications 
designed to bear 

on physical texture 
or diagenesis.) 



Table 2.--Porosity classification system of 
Choquette and Pray (1970) 

BASIC POROSITY TYPES 

I FABRIC SELECTIVE I 

B INTERPARTICLE 

~··~ 
INTERCRYSTAL 

MOl.DIC 

FEIII£STRAL 

SHELTER 

GROWTH­
FRAMEWORK 

8P 

WP 

BC 

110 

FE 

SH 

GF 

I NOT FABRIC SELECTIVE I 

~ FRACTURE FR 

[E CHANIII£L* CH 

I ~ :J YUG* VUG 

u CAVERN* CY 

*ca .. ,, apphea to man s•red or IOreJer pares of 
channel or vuo sllopea 

I FABRIC SELECTIVE OR NOT I 

~-~ ~'o:o*' ~~ l[}]SHR~ 
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logs on well A-1 and C-1. Types of borehole geophysical logs run on each well 
are listed in table 3. Some of the hydrogeologic information that can be 
derived from the logs is listed in table 4. A radioactive source tool, neces­
sary for the neutron and density logs, was not run for safety reasons on well 
0-1 due to the irregularity and jaggedness of the hole from 850 to approxi­
mately 1,129 ft as shown on the downhole television survey. Well Services of 
Texas conducted downhole television surveys which were recorded on video­
cassette tapes on wells A-1, C-1, and 0-1 to obtain an in situ view of carbon­
ates comprising the Edwards aquifer. Marked variations in percentage and 
width of fractures and vugs and cavernous porosit} are exhibited among the 
wells. 

Cumulative-depth flow tests of the Edwards aquifer were conducted each 
time another 50ft of the aquifer was penetrated during drilling, in order to 
monitor water quality and production in the aquifer. The test results are 
listed as 11 Cumulative-Oepth Flow Tests 11 in the 11 Hydrogeologic Oata 11 section, 
and the detailed field measurements are presented in table 5 (Supplemental 
Information). Testing was conducted with the drill column remaining in the 
borehole. This caused production characteristics to be affected to an unknown 
degree. All wells flowed to the land surface under artesian pressure, thus 
pumps were not necessary to conduct these tests. 

Orawdown tests were conducted on wells C-1 and 0-1 where the test wells 
functioned as production wells and nearby wells served as observation wells. 
The detailed field measurements for drawdown tests are presented in table 6 
(Supplemental Information). Wells C-2 and Artesia #1 served as observation 
wells while well C-1 was allowed to flow {see Orawdown test, well C-l)., 
Similarly, wells Artesia #1 and Artesia #3 served as observation wells wh·l :~· 
well 0-1 was allowed to flow {see Orawdown test, well 0-1). 

To determine the aquifer•s production and water-quality characterist4cs, 
interval flow tests were conducted on the entire aquifer thickness and zones 
starting or stopping at the top and bottom of the aquifer at wells A-1, '-1, 
and 0-1. The tests for the entire thickness was conducted with the drill 
column in the well. The zones were tested by using a single packer mounted at 
the bottom of the drill column having an outside diameter of 4-1/2 in. and an 
inside diameter of 3-1/2 in. When testing zones between the packer and the 
bottom of the test hole, water was allowed to flow inside the drill column~ 
When testing zones between the top of the aquifer and the packer, water was· 
allowed to flow between the well casing and the drill column. Additional 
interval flow tests include the measurements for all seven completed monitor 
wells. The results are referred to as 11 lnterval Flow Tests 11 in this report. 
The detailed field measurements for these tests are presented in table 7 
(Supplemental Information). 

Water-level fluctuations due to regional pumping are minor, ±Q.5 ft during 
a given day, and have not been introduced into any recorded water-level data 
or specific-capacity calculations for cumulative-depth flow tests, drawdown 
tests, or interval flow tests. 

Water quality and production characteristics of specific intervals within 
the Edwards aquifer were conducted on wells A-1, C-1, C-2, and 0-1 after the 
geophysical logs and downhole television surveys were run. An inflatable 
packer was set at various intervals to test isolated sections of the Edwards 
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Table 3.--Listing of geophysical logs run for each well 

Well 
number 

Well A-1: 

Well A-2: 

Well A-3: 

Well C-1: 

Well C-2: 

Well D-1: 

Well D-2: 

Type of geophysical logs 

Spontaneous potential 
Resistivity 
Natural gamma 
Caliper 
Focused resistivity 
Acoustic velocity 
Neutron 
Density (gamma-gamma) 
Spinner survey 
Borehole {fluid) temperature and resistivity 
Continuous acoustic televiewer 
Downhole television survey 
Dual induction spherically focused electric log!/ 
Density - compensated neutron - gamma r~l! 
Borehole compensated sonic -caliper- gamma rayl/ 

Spontaneous potential 
Resistivity 
Natural gamma 
Cali per 

Spontaneous potential 
Resistivity 
Natural gamma 
Caliper 

Spontaneous potential 
Resistivity 
Natural gamma 
Caliper 
Focused resistivity 
Acoustic velocity 
Neutron 
Density {gamma-gamma) 
Spinner survey 
Borehole {fluid) temperature and resistivity 
Continuous acoustic televiewer 
Downhole television survey 
Dual induction spherically focused electric log!/ 
Density - compensated neutron - gamma rayl/ 
Borehole compensated sonic- caliper -gamma rayl/ 

Spontaneous potential 
Resistivity 
Natural gamma 
Caliper 
Casing collar 

Spontaneous potential 
Resistivity 
Natural gamma 
Caliper 
Focused resistivity 
Acoustic velocity 
Spinner survey 
Borehole {fluid) temperature and resistivity 
Continuous acoustic televiewer 
Downhole television survey 

Spontaneous potential 
Resistivity 
Natural gamma 
Caliper 

ll Logs run by Schlumberger Well Surveying Corporation. 
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Table 4.--Hydrogeologic information derived from logs 
- ------·---·------ -- ---------- --· ----------------- ------

Typ~ of geophysical log 

Cal1per 

--~ural gamma 

Resf sti vi ty 
Focused resistivity 
Dual i nductf on 
Spontaneous potential 
(el ectrfc 1 ogs) 

Neutron 
Density 
Acoustic velocity (sonic) 
Continuous acoustic televiewer 

Spinner survey 

Borehole temperature 

Borehole resistivity 

Downhole television survey 

Application/information derived 

Borehole diameter, location and size of 
solution openings 

Stratigraphic correlation of clay/argil­
laceous units (example - Del Rio Clay) 

Stratigraphic correlation, lithology, 
porosity 

Stratigraphic correlation, porosity, 
1 i thol ogy - mineralogy (indirectly) 

Determine vertical movement of water 
within borehole; determine yields of 
major water-producing zones 

Determine temperature of formation 
fluid; temperature gradients; locate 
water producing zones .. 

Determine resistivity of fo~tfon 
fluid 

Obtain in situ view of fractures, so­
lution openings, nodular chert, etc., 
in carbonate rocks making up the Ed­
wards aquifer; observe deviation of 
borehole diameter 

NOTE: Refer to Maclay, Small, and Rettman (1981) and MacCary (1978) for further 
detailed discussion. 
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aquifer. The downhole television surveys complemented the calip~r logs in 
determining the depth location for placement of the inflatable pav:~er. Data 
from these tests also are referred to as "Interval Flow Tests 11 in thi'~. report. 
These tests revealed the variations in production characteristics and par­
ticularly water quality that were not detectable during cumulative-dep~h flow 
tests or from water-quality samples taken during interval flow tests·of the 
entire section of the Edwards aquifer. 

Well C-1 most clearly demonstrates the importance of interval flow t~s J' 

of isolated intervals in determining the stratification of water quality a~~~ / 
production characteristics. At this well, specific-conductance values over · · . 
the 832 to 1,352-ft interval generally increased with depth and ranged from 
652 to 736 ~S/cm (microsiemens per centimeter at 25 °C) as gathered from 
cumulative-depth flow tests (see Cumulative-depth flow tests, well C-1). 
During the 832 to 1,396-ft interval flow test (entire section of Edwards aqui-
fer), the specific conductance was 842 ~S/cm (490 mg/L dissolved solids) (see 
Interval flow tests, well C-1 and Water-quality data, well C-1). The interval 
flow tests of isolated intervals revealed marked water-quality variations with 
depth. The cumulative-depth flow tests and 832 to 1,396-ft interval flow ~ 
tests were masked by the influx of 11 fresher 11 water from a productive cavernous 
interval at approximately 841 to 847 ft in the-ul)permost part of the Edwards , 
aquifer. Water·samples from the 832 to 859-ft interval flow test had . a spe-
cific. conductance of 772 ~S/cm (470 mg/L dissolved solids); the 859 to 1,396-
ft interval had 3,860 ~S/cm (2,900 mg/L dissolved solids); the 1,056 to 1,396-
ft interval had 5,860 ~S/cm (4,400 mg/L dissolved solids); and the 1,240 to 
1,396-ft interval had 5,870 ~S/cm (4,600 mg/L dissolved solids). Water sam-
ples from the 832 to 1,056-ft interval flow test had a specific conductance of 
784 ~Sjcm (470 mg/L dissolved solids), and the 832 to 1,246-ft interval had 
826 ~S/cm (470 mg/L dissolved solids). These values are the result of mixing 
of water from different stratigraphic intervals within the Edwards aquifer 
<'·;v-ing the test. Site Cis considered a transition zone between the saline-
water~ zone and freshwater zone of the Edwards aquifer based on the variation 
of w~ter quality with depth revealed by the interval flow tests. Note also, 
that well C-2, located 100 ft north of well C-1, did not encounter any cav­
ernous jntervals, and the smallest recorded specific-conductance values were 
1,636 to 2,650 ~S/cm (see Cumulative-depth flow tests, well C-2). Inter­
estingly, interval flow tests of isolated intervals in well D-1, considered to 
be located in the freshwater zone, revealed specific-conductance values in­
creasing with depth with a specific conductance of 6,380 ~S/cm (4,800 mg/L 
dissolved solids) from the 1,225 to 1,384-ft interval flow test (top of 
Edwards aquifer, 844 ft and base, 1,362 ft; top of Glen Rose Formation--the 
lower confining unit--1,362 ft; total depth of well, 1,384 ft). 

Some wells were screened completions and some were open-hole completions 
(fig. 5). Wells A-1, A-2, A-3, C-2, and D-1 were completed with screens for 
monitoring. Stainless steel, wire-wrapped, 2-3/8-in. diameter screens, 50ft 
in length with a 0.045-in. slot size were set in these wells. Gravel was 
placed in the well bore from approximately 10ft below to 10ft above each 
screen. Wells C-1 and 0-2 were open-hole completions for monitoring. Well C-
1 was completed in a cavernous zone and well D-2 was completed in the 
uppermost 50 ft of the tdwards aquifer. Cathodic protection was installed on 
each well to prevent corrosion of piping. 
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Water samples were collected during each cumulative-depth flow test and 
interval flow test. Water-quality data collected include the field determi­
nation of pH, temperature, alkalinity, and specific conductance. Laboratory 
analyses include determination of inorganic concentrations of the major cat­
ions and anions. Results of laboratory analysis for the cumulative-depth flow 
tests and interval flow tests for wells A-1, C-1, and D-1, and from all seven 
completed monitor wells taken in March and July 1986, are listed in tables by 
well in the 11 Hydrogeologic Data 11 section of this report. 

With the completion of drilling, testing, and monitor-well construction, a 
long-term (50 years) monitoring program is now in effect. Continuous water­
level recorders have been installed on each well to establish a record of 
water-level fluctuations. Water-quality samples are being collected monthly 
for chemical analysis to establish a record of any .variations in water 
quality. 

HYDROGEOLOGIC DATA 

Hydrogeologic data collected from this study are presented by site loca­
tions A, C, and D in a summarized format. Information presented includes the 
following: 

1. A detailed site location map; 
2. A well summary for .each well listing the types of data available; 
3. A lithologic column of the Georgetown Limestone and Edwards Group 

(Rose, 1972) for wells A-1, C-1, and D-1; 
4. General drill-cutting descriptions of the Georgetown Limestone and 

Edwards Group for wells A-1, C-1, and 0-1; 
5. A selection of geophysical logs and borehole surveys for wells A-1, C-

1, and D-1; 
6. Cumulative-depth flow-test data for all wells, except well 0-2 (see 

Interval flow test for well D-2); 
7. Drawdown-test data for wells C-1 and D-1; 
8. Interval flow-test data for all wells; and 
9. Water-quality data for all wells. 

Detailed data listings of flow tests and drawdown tests are included in 
the 11 Supplemental Information•• section of this report. Data are organized by 
test type in the following order: Cumulative-depth flow tests (table 5), 
drawdown tests (table 6), and interval flow tests (table 7). 
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HYDROGEOLOGIC DATA 

S i t e A 
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Location map of well site A 
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Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

Depth to 
formation tops: 

Geophysical logs: 

Borehole surveys: 

Flow tests: 

Monitored depth 
interval: 

Water-quality data: 

Well sununary, well A-1 

AY-68-37-521 

San Antonio City Water Board 

6-28-85 

8-15-85 

188 Dafoste Park, San Antonio, Texas 

620 feet above sea level 

1,489 feet 

9-5/8 inch casing to 965 feet 
2-3/8 inch casing to 1,215 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 546 feet 
Austin Group---------------- 700 feet 
Eagle Ford Group------------ 812 feet 
Buda Limestone-------------- 842 feet 
Del Rio Clay---------------- 902 feet 
Georgetown Limestone-------- 952 feet 
Edwards Group (Rose, 1972}-- 982 feet 

Natural gamma 
Caliper 
Spontaneous potential 
Resistivity 
Focused resistivity 
Acoustic velocity 
Neutron 
Density 

Spinner survey 
Fluid temperature 
Fluid resistivity 
Continuous acoustic televiewer 
Downhole television survey 

Cumulative-depth 
Interval 

1,200-1,275 feet - Gravel pack 
1,215-1,265 feet - Screen 

Field measurements and selected inorganic constituents 
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EXPLANATION 

SiRA ilGRAPHY 

Memoers from Rose, 1972 (see fig. Z) 

C, M, L, and C • cyclic, marine, leacned, and collapse.J 
members, undivided 

Rd • regional dense member 

G • grainstone member 

K and D • Klrschberg evaporite and dolomitic 
~~~ember, undivided 

Bn • basal nodular 111emoer 

LITHOLOGY 

Fossil al1och111S 

8 ~ miliolid foran~lnifera 
j7 caprlnfd rudistid 

C' Toucasia rudistid 

~ gastropod 

r other 111011 usc frayn~ents 

Mineral constituents 

I I I I dolOIIIItlc (otherwise calcitic) 
A chert 
0 pyrite 

Cl single crystal calcite or aygregate 
t::::::l calcite crystal druse 

IXXJ? celestite? 
pyrite replaced allocheiiS, "BRBs" -black 

• • rotund bodies 

Sedlllll!ntary structures 

--pressure solution boundaries and/or clay seams 
=.algal laminations 

-v- burrow 

Tectonic structures 

=!¢ fl 11 ed •I crofracture 

TEXTURES 

m • IIIUdstone 

w • wackestone 

p • packstone 
g • grainstone 

(Dunham, 196Z) 

DIAGENETIC FEATURES 

F • Iron stains 
A • altered (associ a ted wl th late freshwater 

d fa9enes Is) 
01 • dedo I om I tel 

CE1 • calcltlzed evaporites 

POROSITY 

BP • Interparticle 

WP • lntrapartlcle 

Be • lntercrystal 

MO • moldlc 

(Choquette and Pray, 19701 

n • negligible 

poor, fair, and good are qualitative 1110dfflers 

NOTE: Cuttings collected at approxiMately 10-toot 
lntervais. 



Depth 
(ft} 

956-968 

968-978 

978-989 

989-999 

999-1,009 

General descriptions of drill cuttings, well A-1 

Munsell (1967) color chart notation: Hue value/chroma (example, lOYR 7/1) 
[ft, feet; mm, millimeter] 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
-mollusc fragments present 
-fine-grained fossil fragments present 
-chalky appearance 
-disseminated pyrite present; fine-grained opaque specks present- probable allochems 
replaced by pyrite 

-5-mm mollusc fragment with part of shell material replaced by pyrite (circular area) 
observed 

-noted a cutting with concentration of pyrite with quartz concentrated in central part 
of area affected by pyrite replacement 

-porosity negligible 

LIMESTONE: WACKESTONE 
-10YR 7/1 
-mollusc fragments rare 
-fine-grained, dark gray, unidentifiable allochems with pyrite replacement evident are common 
-dark gray calcareous worm tubes observed; noted one cutting with pyrite replacing the tubes 
-chalky appearance 
-pressure solution boundaries and/or clay seams present 
-pyrite COITIIIOn 
-6-mm cutting - aggregate of pyrite crystals 
-two 5-mm calcite crystals - indication of vugs with calcite druses 
-porosity negligible 

LIMESTONE: WACKESTONE 
-10YR 8/1 
-mollusc fragments present; replaced by sparry calcite 
-Toucasia mollusc fragments present; single large fragment with part of shell replaced by 
sparry calcite observed 

-dense micrite matrix 
-sparry calcite patches present 
-calcite filled microfractures present 
-porosity negligible 

LIMESTONE: WACKESTONE 
-10YR 8/1 
-mollusc fragments present 
-small gastropods rare 
-fine-grained, round, sparry specks present -probable· replaced allochems 
-pyrite present 
-pressure solution boundaries and/or clay seams rare 
-calcite filled microfractures present; microbreccia observed 
-dense micrite matrix 
-porosity negligible 

LIMESTONE: WACKESTONE 
Ls: wackestone (60 percent} (same as 989-999 ft} 
-10YR 8/1 
-probable fossil allochems replaced by calcite observed; fine-grained, round geometry 
-dense, micrite matrix 
-calcite filled microfractures present 
-porosity negligible 

Ls: wackestone (40 percent) 
-10YR 7/1 
-miliolid foraminifera rare 
-white mollusc fragments present; commonly loose, detached from matrix 
-mollusc fragments present; replaced by sparry calcite 
-pressure solution boundaries and/or clay seams common 
-porosity poor 
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Depth 
{ ft) 

1,009-1,021 

1,021-1,031 

1,032-1,042 

1,042-1,052 

1,052-1,062 

1,062-1,072 

General descriptions of drill cuttings, well A-1--Continued 

LIMESTONE: PACKSTONE - WACKESTONE 
-10YR 7/2 
-white mollusc fragments common 
-small cavities lined with calcite druse observed 
-interparticle and moldic porosity fair 

LIMESTONE: WACKESTONE 
-10YR 7/1 
-white mollusc fragments present 
-noted sparry areas within micrite matrix 
-noted cutting with microstylolites -pressure solution boundaries 
-brown chert present 
-p'orosity negligible -few micropores 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
Dolomitic ls: mudstone (50 percent) 
-10YR 7/2 
-sucrosic texture 
-moldic porosity {after foraminifera) 

Ls: mudstone (50 percent) 
-10YR 6/2 
-mollusc fragments rare 
-micropores present 

5-mm dogtooth spar crystal 
Dark brown-black chert present 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
Dolomitic ls: mudstone {70 percent) 
-10YR 6/2 
-sucrosic texture 
-pressure solution boundaries and/or clay seams present 
-clear crystal aggregates present - calcite and/or celestite 
-moldic porosity well developed (after foraminifera) 

Ls: mudstone (30 percent) 
-may be slightly dolomitic 
-porosity negligible 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE 
Dolomitic ls: mudstone (90 percent) 
-10YR 5/2 . 
-sucrosic texture 
-pressure solution boundaries and/or clay seams present 
-moldic porosity {after foraminifera) - not as well developed as 1,042-1,052 ft section 

Ls: wackestone (10 percent) 
-miliolid foraminifera present 
-mollusc fragments present; replaced by sparry calcite 
-porosity negligible 

LIMESTONE: WACKESTONE - PACKSTONE - GRAINSTONE 
-10YR 7/1; 6/2 
-miliolid foraminifera present to abundant 
-micrite matrix; possible sparry cement matrix also 
-brown chert common 
-porosity negligible 
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Depth 
( ft} 

1, 072-1,082 

1,082-1,093 

1 ,09 3-1 , 1 0 3 

1,103-1,113 

1 , 11 3-1 '1 24 

1 '124-1 '1 34 

General descriptions of drill cuttings, well A-1--Continued 

LIMESTONE: WACKESTONE - PACKSTONE 
-10YR 6/1 
-miliolid foraminifera common 
-predominantly dense micrite matrix; rare cuttings of miliolid packstone with sparry matrix 
{cement) observed 

-dark brown - black chert common 
-porosity negligible -poor; rare moldic and interparticle porosity 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
Dolomitic ls: mudstone {50 percent) 
-lOYR 6/2 
-sucrosic texture 
-pressure solution boundaries and/or clay seams present 
-moldic porosity (after foraminifera) 
-calcite druses and crystal aggregates observed (rare) 

Ls: mudstone {50 percent) 
-1 OYR 5/l 
-miliolid foraminifera present 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
Dolomitic Ls: mudstone {70 percent) 
-lOYR 7/l 
-calcite crystal aggregates present 
-porosity poor; probable intercrystalline porosity 

Ls: mudstone- wackestone {30 percent) 
-Toucasia mollusc fragments present 
-porosity negligible 

Brown chert with allochem ghosts present 
Grayish chert present 

LIMESTONE: WACKESTONE - MUDSTONE 
-lOYR 7/l 
-miliolid foraminifera present 
-Toucasia mollusc fragments present 
-calcite filled hairline fractures present 
-2-4 mrn long blocky calcite crystals observed 
-observed a few cuttings with sparry calcite patches associated with disseminated, fine-
grained pyrite(?) 

-porosity poor to negligible 

LIMESTONE: WACKESTONE - PACKSTONE 
-lOYR 6/2 
-miliolid foraminifera common 
-m9llusc fragments present 
-dense micrite matrix 
-porosity poor 

LIMESTONE: WACKESTONE 
-lOYR 5/2 
-mollusc fragments present 
-miliolid foraminifera present 
-dense, micrite matrix 
-calcite filled hairline fractures observed 
-pressure solution boundaries and/or clay seams present 
-cuttings with calcite druses observed 
-porosity poor 
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Depth 
( ft) 

1 '1 34-1 '1 44 

1,144-1,155 

1,155-1,165 

1,165-1,175 

1 '1 75-1 '185 

1,185-1,195 

General descriptions of drill cuttings, well A-1--Continued 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
Dolomitic ls: mudstone {50 percent) 
-sucrosic texture 
-aggregates of quartz crystals present· void infill and duses 
-calcite crystal aggregates observed 
-porosity - micropores abundant; probably moldic porosity {after foraminifera); probable 
intercrystalline porosity 

Ls: mudstone (50 percent) 
-dense micrite 
-porosity negligible 

Dark brown chert present 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE 
Dolomitic ls: mudstone {50 percent) 
-lOYR 7/1 
-miliolid foraminifera present 
-moldic porosity; variation in degree of secondary porosity development 

Ls: wackestone (50 percent) 
-lOYR 6/2 
-mollusc fragments present 
-miliolid foraminifera present 
-sparry areas in matrix present 
-calcite druses and void infill observed 
-minor moldic porosity development 

LIMESTONE: WACKESTONE - PACKSTONE 
-lOYR 7/1 
-miliolid foraminifera common to abundant 
-worm tubes observed 
-fossil allochems replaced by sparry calcite present 
-fossil allochems replaced by pyrite present 
-aggregates of calcite crystals observed 
-pore-filling sparry cement observed between miliolids, but not ubiquitous 
-moldic and interparticle porosity poor; rare intraparticle porosity 

LIMESTONE: MUDSTONE 
-lOYR 6/1 
-chalky appearance 
-microstylolites observed - pressure solution boundaries 
-porosity negligible 

liMESTONE: MUDSTONE - PACKSTONE - GRAINSTONE 
Ls: mudstone {95 percent) 
-dense micrite 
-porosity negligible 

Ls: grainstone -packstone (5 percent) 
-sparry cement detectable 
-chalky-altered appearance 
-interparticle porosity fair 

LIMESTONE: PACKSTONE - GRAINSTONE 
-lOYR 7/1 
-miliolid foraminifera abundant 
-intraclast noted 
-areas with coarse spar present - replacement of allochems 
-sparry matrix cement and micrite matrix 
-interparticle porosity · 
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Depth 
{ft} 

1,195-l ,206 

1,206-1,218 

1,218-1,228 

l ,228-1 ,238 

1 '238-1 ,249 

General descriptions of drill cuttings, well A-1--Continued 

LIMESTONE: GRAINSTONE - MUDSTONE 
Ls: grainstone {95 percent) 
-10YR 7/1 
-miliolid foraminifera abundant 
-sparry calcite cement 
-intraparticle and interparticle porosity 

Ls: mudstone (5 percent) 
-dense micrite 
-stylolite observed 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: GRAINSTONE - PACKSTONE - MUDSTONE 
Ls: grainstone - packstone {75 percent) 
-lOYR 7/1 
-miliolid foraminifera abundant 
-intraparticle and interparticle porosity; variation in degree of secondary porosity develop-
ment 

Dolomitic ls: mudstone (20 percent) 
-sucrosic texture 
-excellent moldic porosity 

Ls: mudstone 
-dense micrite 
-porosity negligible 

Calcite druses present 
Aggregate of quartz crystals observed 

LIMESTONE - DOLOMITIC LIMESTONE: GRAINSTONE - MUDSTONE 
Ls: grainstone (50 percent) 
-10YR 7/2 
-miliolid foraminifera abundant 
-sparry cement matrix 
-interparticle and moldic porosity; variation in degree of secondary porosity development 

Dolomitic ls: mudstone (50 percent) 
-very fine sucrosic texture 
-probable intercrystalline porosity 

DOLOMITIC LIMESTONE: MUDSTONE - PACKSTONE - GRAINSTONE 
Dolomitic ls: mudstone (60 percent) 
-10YR 7/3 
-very fine-grained sucrosic texture 
-porosity negligible 

Dolomitic ls: packstone - grainstone {40 percent) 
-10YR 7/2 
-miliolid foraminifera common: leached appearance 
-pressure solution boundaries and/or clay seams present 
-moldic porosity poor 

LIMESTONE - DOLOMITIC LIMESTONE: GRAINSTONE - WACKESTONE - MUDSTONE 
Ls: grainstone {30 percent) 
-10YR 7/1 
-miliolid foraminifera abundant 
-tightly (calcite) cemented calcite cuttings contain opaque, irregularly shaped specks 
-intraparticle and interparticle porosity in some cuttings 
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Depth 
{ft) 

1,238-1,249 
--continued 

1,249-1,259 

1,259-1,269 

1,269-1,280 

General descriptions of drill cuttings, well A-1--Continued 

Ls: packstone - grainstone {40 percent) 
-10YR 4/2 
-allochems are very fine-grained, round, unidentifiable fossils; probable foraminifera-
much smaller than typical miliolid foraminifera 

-brown, sparry cement matrix - allochems floating in matrix 

Dolomitic ls: mudstone (30 percent) 
-sucrosic texture 
-moldic and probable intercrystaline porosity 

Brown chert common 

LIMESTONE - DOLOMITIC LIMESTONE: GRAINSTONE - PACKSTONE 
Ls: grainstone - packstone {60 percent) 
-miliolid foraminifera abundant · 
-sparry calcite cement and/or micrite matrix 
-intraparticle and interparticle porosity; variation in degree of porosity development 

Dolomitic ls: mudstone {40 percent) 
-sucrosic texture 
-moldic porosity poorly developed; probable intercrystalline porosity 

Brown chert present 
Botryoidal chalcedony - single cutting 
4-mm dogtooth spar crystal 

DOLOMITIC LIMESTONE - LIMESTONE: GRAINSTONE - MUDSTONE 
Dolomitic ls: mudstone {60 percent) 
-sucrosic texture 
-probable dolomitized packstone - grainstone - wackestone 
-moldic porosity (after foraminifera) and probable intercrystalline porosity 
-3-mm celestite(?) crystal 

Ls: grainstone {30 percent) 
-miliolid foraminifera abundant 
-caprinid rudistid fragments present 
-mollusc fragments present 
-interparticle and intraparticle porosity; variation in degree of development 

Ls: mudstone (5 percent) 
-miliolid foraminifera rare 
-mudstone is probable reflection of micrite stringers within miliolid grainstone 
-porosity negligible 

Ls: wackestone (5 percent) 
-10YR 5/1 
-very fine-grained, round allochems -foraminifera(?) 
-brown micrite matrix 

Brown chert rare 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE 
Dolomitic ls: mudstone -wackestone (80 percent) 
-10YR 7/2 
-sucrosic texture 
-microstylolites present (pressure solution boundaries and/or algal laminations 
-rare crystal aggregates; clear, vitreous luster - celestite(?) 
-variation in degree of porosity development; moldic porosity 
-probable intercrystalline porosity 
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Depth 
(ft) 

1,269-1,280 
--continued 

1,280-1,290 

1, 290-1, 300 

1, 300-1 , 311 

1 , 311 -1 , 321 

1, 321-1,331 

General description of drill cuttings, well A-1--Continued 

Ls: packstone - grainstone (15 percent) 
-miliolid foraminifera common 
-mollusc fragments present 
-interparticle porosity poor to fair 

Ls: mudstone {5 percent) 
-dense micrite 
-porosity negligible 

Brown chert present 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - MUDSTONE 
Ls: wackestone (80 percent) 
-10YR 7/1 
-single echinoderm fragment observed 
-dense 
-po-rosity negligible 

Dolomitic ls: mudstone (20 percent) 
-celestite{?) common 
-moldic and probable intercrystalline porosity 
-pressure solution boundaries and/or clay seams present 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
Ls: mudstone {70 percent) 
-10YR 7/1 
-dense, negligible porosity 

Dolomitic ls: mudstone {30 percent) 
-10YR 6/2 
-celestite{?) present 
-moldic porosity 

LIMESTONE: PACKSTONE - GRAINSTONE 
-10YR 8/2 
-miliolid foraminifera abundant 
-Toucasia fragments present 
-brown - gray chert present 
-interparticle porosity poor 

LIMESTONE: GRAINSTONE 
-lOYR 7/2 
-miliolid foraminifera abundant 
-caprinid rudistid fragments present; part of internal micrite cast of caprinid observed 
-celestite (?) present 
-moldic and interparticle porosity good 

CALCITIC DOLOMITE - LIMESTONE: GRAINSTONE - WACKESTONE 
Calcitic dolomite: grainstone - wackestone {50 percent) 
-10YR 6/3 
-miliolid foraminiferra abundant 
-sucrosic dolomite coating allochems 
-interparticle and moldic porosity excellent 

Ls: wackestone (50 percent) 
-10YR 7/1 
-Toucasia fragments present 
-other mollusc fragments present 
-porosity poor 
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Depth 
{ft) 

1 '4 37-1 ' 44 7 

1,447-1,457 

1,457-1,468 

1,468-1,478 

1,479-1,489 

General descriptions of drill cuttings, well A-1--Continued 

LIMESTONE: WACKESTONE - PACKSTONE 
-10YR 7/1 
-predominantly wackestone 
-miliolid foraminifera present to common 
-stylolites observed; other pressure solution boundaries and/or clay seams present 
-celestite(?) and calcite druses present 
-porosity poor 

LIMESTONE: WACKESTONE 
-lOYR 7/1 
-miliolid foraminifera present 
-pressure solution boundaries and/or clay seams common 
-calcite-filled mirofracture observed 
-porosity negligible 

LIMESTONE: MUDSTONE 
-10YR 7/1 
-BRB•s - ( 11 black rotund bodies .. ) present -probable pyrite replaced fossil allochems and 
fecal pellets; refer to Mench-Ellis (1985, p. 152) for extensive explanation of pyrite in 
basal nodular member 

-dense micrite 
-pressure solution boundaries and/or clay seams common 
-porosity negligible 

LIMESTONE: WACKESTONE 
-10YR 7/1 
-miliolid foraminifera present to common 
-mollusc fragments present; replaced by sparry calcite 
-BRB 1 s present to common 
-pressure solution boundaries and/or clay seams common 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - MUDSTONE 
Ls: wackestone - mudstone (95 percent) 
-10YR 7/1; 4/1 
-m11iol1d foraminifera present 
-BRB 1 S colllllOn 
-pressure solution boundaries and/or clay seams common {10YR 4/1) 
-porosity negligible 

Dolomitic ls: mudstone {5 percent) 
-10YR 8/1 
-non-sucrosic 
-dense, dolomitized micrite 
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Depth 
(ft) 

1' 374-1' 384 

1 ' 384-1 ' 394 

1, 394-1,405 

1,405-1,415 

1,415-1,425 

1,425-1,437 

General descriptions of drill cuttings, well A-1--Continued 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
~iliolid foraminifera present 
-probable algal laminations in mudstone; lOYR 5/2; very large cutting 
-stylolites and other pressure solution boundary evidence and/or clay seams present 
-brown chert common (very large cuttings) 
-porosity poor 

LIMESTONE: WACKESTONE - MUDSTONE 
-10YR 6/2 
-miliolid forminifera present 
-chalky appearance 
-brown chert present 
-porosity negligible 

LIMESTONE: GRAINSTONE - MUDSTONE 
Ls: grainstone (85 percent) 
-10YR 8/1 
-foraminifera abundant - miliolid and probable other species 
-leached appearance 
-interparticle porosity good 

Ls: mudstone (15 percent) 
-dense micrite 
-laminations. present 
-porosity negligible 

LIMESTONE: WACKESTONE - MUDSTONE 
-10YR 7/1 
-miliolid foraminifera present 
-chalky appearance 
-pressure solution boundaries and/or clay seams present 
-brown chert rare 
-porosity poor 

LIMESTONE: GRAINSTONE .. WACKESTONE 
Ls: grainstone (85 percent) 
-miliolid foraminifera abundant 
-mollusc fragments present to rare 
-interparticle porosity poor 

Ls: wackestone (15 percent) 
-miliolid foraminifera present 
-porosity poor 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - MUDSTONE 
Ls: wackestone .. mudstone {90 percent) 
lOYR 8/1 
-miliolid foraminifera present 
-chalky appearance 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

Dolomitic ls: mudstone (10 percent) 
-sucrosic texture 
-moldic porosity poor (after miliolid foraminifera) 
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Depth 
(ft) 

1, 331-1 t 343 

1, 343-1 t 353 

1, 353-1,363 

1 , 36 3-1 , 37 4 

General description of drill cuttings, well A-1--Continued 

DOLOMITIC LIMESTONE - CALCITIC DOLOMITE: GRAINSTONE - PACKSTONE - MUDSTONE 
Ls: grainstone - packstone (33 percent) 
-10YR 7/2 
-miliolid foraminifera abundant 
-mollusc fragments present 
-pressure solution boundaries and/or clay seams present 
-interparticle porosity poor; many dense, tightly cemented cuttings 

Dolomitic ls -calcitic dolomite: mudstone (33 percent) 
-probable dolomitized packstone: 
-sucrosic texture 
-moldic (after miliolid foraminifera) and probable intercrystalline porosity 
-dolomitized mudstone: 
-fine sucrosic texture 
-brownish algal laminations present in some cuttings 
-celestite(?) present 
-porosity poor 

Ls: mudstone (33 percent) 
-may be slightly dolomitic 
-pressure solution boundaries present; stylolite observed 
-porosity negligible 

Dark brown - blackish gray chert present; allochem ghosts observed 

DOLOMITE - LIMESTONE: MUDSTONE - GRAINSTONE - PACKSTONE 
Dolomite: mudstone (50 percent) 
-10YR 5/2 
-dense 
-noted that some cuttings have a single 0.5-mm thick surface with miliolid foraminifera 
molds (foraminifera laminae) 

Ls: grainstone - packstone (50 percent) 
-10YR 7/1 
-miliolid foraminifera abundant 
-intraparticle porosity poor 

LIMESTONE: MUDSTONE 
-10YR 7/1 
-stylolites present 
-chalky appearance 
-pinacoid celestite or calcite(?) druses present (indecisive hydrochloric acid test due to 
interference with calcite matrix) 

-brown-gray chert rare 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - MUDSTONE 
Ls: wackestone - mudstone (95 percent) 
-lOYR 8/1 
-mollusc fragments present; commonly replaced by sparry calcite 
-gastropods rare 
~illiolid foraminifera ~are 
-pressure solution boundaries and/or clay seams rare 
-2-mm calcite crystals present; crystal aggregates also 
-paras ity poor 

Dolomitic ls: mudstone (5 percent) 
-lOYR 6/1 
-slightly sucrosic texture 
-moldic porosity (after miliolid foraminifera) 
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Cumulative-de~th flow tests, well A-1 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
~S/cm, microsiemens per centimeter at 25• Celsius; •c, degrees Celsius] 

Test Interval Average Water 1 evel, Water 1 evel , Draw- Speci fie Speci fie Temper-
ntJII- ( ft) discharge flowing recovery down capacity conductance ature 
ber (gal/min) ( ft) ( ft) ( ft) [ (gal/min) /ft] (~/em) ( ·c > 

!!Y y y 

1 965-1,019 96 -- +39.96 -- -- 3,198 31.0 

2 965-1,071 151 -- +37.65 -- -- 3,324 32.0 
3 965-1,123 257 -- +37.08 -- -- 4,260 32.5 
4 965-1,175 341 -- +36. 61 -- -- 4,740 33.0 

5 965-1,228 481 +3.46 +35..23 31.77 15.14 4,940 33.0 

6 965-1,279 564 +2.94 +35.34 32.40 17.41 5,220 33.0 

7 965-1,331 575 +3.45 +34.07 30.62 18.78 5,080 33.0 
8 965-1,384 588 +3.47 +32.92 29.45 19.97 5,300 33.0 

9 965-1,437 576 +2.38 +32. 69 30.31 19.00 5,280 33.0 

10 965-1,489 590 +3.23 +32.34 29.11 20.27 5,230 33.0 

1/ Duration of flow, 1 hour; duration of recovery, 1 hour. 
I/ Average discharge determined volumetrically. 
'!! Water levels determined by pressure transducer. 
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Interval flow tests, well A-1 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
~S/cm, mfcrosiemens per centimeter at 25° Celsius] 

Test Inter- Average Water Water Water Water Draw- Speci fie 
man-
ber 

1 
2 
3 
4 
5 
6 

1/ 
1./ 
!/ 
l/ 
~I 
o/ 
T! 
!/ 
!! 

val discharge 1 evel , 1 evel , 1 evel , 1 evel , down 
(ft) (gal/min) static f1 owing end flow recovery ( ft) 

y ( ft) ( ft) ( ft) ( ft) 
!I !/ !I !I 

965-1,489 ~/378 -- -- .~/+19.40 .~/+29.88 10.48 
1, 27 6-1,489 ¥33 +27. 77 +19.78 -- -- 7.99 

1 '180-1 '489 !/44 +29.17 +23.37 -- -- 5.80 

965-1' 180 !1238 -- +11.08 -- +28.00- 16.92 
965-1,075 !1128 +28.88 +12. 02 -- -- 16.86 

~ 1,200-1 '275 ?_/~23, -- -- ~ +24. 77 

Duration of flow, 4 hours; duration of recovery, 2 hours. 
Water levels determined by direct readings. 
Discharge detenmfned by manometer with 10-irK:h pipe X 8-inch orifice. 
Water levels determined by pressure transducer. 
Discharge detenmf ned vo l1.111etrf c ally. 
Discharge determined by manometer with 4-inch pipe X 2.5-inch orifice. 
Of scharge detenmf ned by 8-f nch pipe X 5-i rK: h ori ffce. 
Completed monitor well. 
End of 1-hour flow. 
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Water-gualitl data, well A-1 

[ft, feet; •c, degree Celsius; ~S/cm, microsiemens per 
centimeter at 25• Celsius; mg/L, milligrams per liter] 

Depth Depth Allca- Solids, Spe-
to top to bot- Spe- 11 ni ty, Magne- Potas- Chl o- F1 uo- Silica, sum of ci fie 

of tom of ci fie wh wat Calcium, sium, Sodium, sium, ride, Sulfate, ride, dis- consti t- con-
water- water- con- pH total dis- dis- .... dis- dis- dis- dis- dis- solved uents, duct-

bearing bearing Temper- duct- (stand- field solved solved solved solved solved solved solved (mg/L dis- a nee, 
Date zone zone ature a nee ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved 1 ab 

(ft) (ft) (·c) haS/em) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl) as SOct) as F) SiOz) (mg/L) (~S/cm) 

July 1985 
22.0 0 965 1019 31.0 3200 6.40 215 320 100 250 16 440 920 2.2 17 2200 3120 
23 ••• 965 1071 32.0 3320 6.11 215 270 110 250 15 470 960 2.3 16 2200 3280 
24 ••• 965 1123 32.5 4260 6.60 231 460 140 340 20 670 1300 2.5 18 3090 4200 
25 ••• 965 1175 32.5 4260 6.60 231 360 140 340 20 700 1300 2.5 18 3000 4200 
25 ••• 965 1228 33.0 4940 6.70 235 420 170 400 23 880 1500 2.7 18 3600 4880 
26.0. 965 1279 33.0 5220 6.70 233 420 170 380 24 810 1500 2.7 17 3500 5020 
29 ••• 965 1331 33.0 5080 6.80 237 430 180 380 28 750 1400 2.6 18 3300 5130 
29 ••• 965 1384 33.0 5300 6.70 239 430 180 390 26 890 1500 2.7 18 3600 5160 
30 ••• 965 1437 33.0 5280 6.50 231 420 170 440 25 810 1300 2.8 18 3300 5170 

Aug. 
02 ••• 965 1489 33.0 5230 6.60 232 510 180 400 25 840 1500 2.7 18 3600 5080 
06 ••• 1276 1489 33.0 6650 6.60 249 600 230 550 33 1200 2000 3.0 20 4800 6450 

I 07 ••• 1180 1489 33.0 6060 6.50 240 590 210 480 29 1000 1800 2.9 19 4300 5850 w 
'-J 07 ••• 965 1180 32.5 4360 6.61 224 390 140 320 21 670 1200 2.5 17 2900 4040 
I 08 ••• 965 1075 32.0 2680 6.90 212 260 89 200 13 380 780 2.0 16 1900 2730 

Mar. 1986 
13 ••• 1200 1275 32.5 5840 6.70 241 600 210 460 28 930 1800 2.8 21 4200 5610 

July 
14. 0. 1200 1275 -- 5740 -- 235 540 200 -- -- 920 1800 -- -- -- 5420 

Sept. 
18 ••• 1200 1275 -- 5780 -- 246 510 190 -- -- 980 1900 -- -- -- 5390 



Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

Depth to 
formation tops: 

Geophysical logs: 

Borehole surveys: 

Flow tests: 

Monitored depth 
i nterva 1 : 

Water-quality data: 

Well summary, well A-2 

AY-68-37-522 

San Antonio City Water Board 

8-26-85 

9-20-85 

188 Dafoste Park, San Antonio, Texas 

620 feet above sea level 

1,075 feet 

9-5/8 inch casing to 964 feet 
2-3/8 inch casing to 1,013 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 546 feet 
Austin Group---------------- 686 feet 
Eagle Ford Group------------ 810 feet 
Buda Limestone-------------- 840 feet 
Del Rio Clay---------------- 900 feet 
Georgetown Limestone-------- 952 feet 
Edwards Group (Rose, 1972}-- 980 feet 

Natural gamma 
Caliper 
Spontaneous potential 
Resistivity 

None 

Cumulative-depth 
Interva 1 

1,001-1,075 feet - Gravel pack 
1,013-1,067 feet - Screen 

Field measurements and selected inorganic constituents 
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Cumulative-depth flow tests, well A-2 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
~S/cm, microsiemens per centimeter at 25• Celsius; •c, degrees Celsius] 

Test Interval 
nun- ( ft) 

Average Water 1 evel , Water 1 evel , Draw-
discharge flowing recovery down 

ber (gal/min) ( ft) ( ft) ( ft) 
!! y y 

1 964-1,019 ~19.1 +2.22 +18.53 16.31 
2 964-1,075 !1127 .5 +2.11 +25.81 23.70 

1/ Discharge detenni ned volumetrically. 
~/ Water levels determined by pressure transducer. 
!/ Duration of flow, 40 minutes; duration of recovery, 20 minutes. 
!I Duration of flow, 1 hour; duration of recovery, 1 hour. 
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Depth 
to top 

of 
water-

bearf ng 
Date zone 

(ft) 

March 1986 
13 ••• 1001 

July 
14 ••• 1001 

Aug. 
15 ••• 1001 

Sept. 
18 ••• 1001 

Interval flow test, well A-2 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
~S/cm, microsiemens per centimeter at 25• Celsius] 

Test Inter- Average Water Water Water Water Draw- Specific 
capacity 

Speci fie 
conductance 
(~S/cm) 

num- val discharge 1 evel, 1 evel, 1 evel, 1 evel, down 
ber (ft) (gal/min) static flowing end f1 ow recovery (ft) 

!! (ft) (ft) (ft) (ft) 
y y y y 

[ (gal /m1 n )ft] 

1 l/1,001-1,075 .!/23.64 +30.02 -- .!/+15.43 -- 14.59 1.62 

1/ Discharge detenmined volumetrically. 
"'!./ Water 1 evel s detenmi ned by direct readings. 
!/ Completed monitor well. 
~ End of 1-hour flow. 

Water-~ali~ data1 well A-2 

[ft, feet; •c, degree Celsius; ~S/cm, microsiemens per 
centimeter at 25• Celsius; mg/L, milligrams per liter] 

Depth Alka- Solids, Spe-
to bot- Spe- 11nity, Magne- Potas- tho- Fluo- Silica, sum of ci fie 

tom of ci fie wh wat Calcium, sium, Sodium, sium, ride, Sulfate ride, dis- consti t- con-
water- con- pH total dfs- dis- dis- dis- dis- dis- dis- solved uents, duct-

bearing Temper- duct- (stand- field solved solved solved solved solved solved solved (mg/L dis- a nee 
zone ature ance ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved 1 ab 
(ft) ( •c) haS/em) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl) as SD.t) as F) SiG-z) (mg/L) (~S/cm) 

1075 31.5 4700 6.70 225 490 170 370 23 730 1400 2.8 19 3300 4570 

1075 -- 4710 -- 220 440 160 -- -- 730 1400 -- -- -- 4470 

1075 -- 4750 -- 225 610 220 -- 2.2 

1075 -- 4550 -- 223 410 150 -- -- 790 1400 -- -- -- 4410 



Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

Depth to 
formation tops: 

Geophys i ca 1 1 ogs: . 

Borehole surveys: 

Flow tests: 

Monitored 
depth interval: 

Water-quality data: 

Well summary, well A-3 

AY-68-37-523 

San Antonio City Water Board 

9-26-85 

10-21-85 

188 Dafoste Park, San Antonio, Texas 

620 feet above sea level 

1,175 feet 

9-5/8 inch casing to 964 feet 
2-3/8 inch casing to 1,112 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 546 feet 
Austin Group---------------- 690 feet 
Eagle Ford Group------------ 812 feet 
Buda Limestone-------------- 842 feet 
Del Rio Clay---------------- 900 feet 
Georgetown Limestone-------- 954 feet 
Edwards Group (Rose, 1972)-- 980 feet 

Natural gamma 
Caliper 
Spontaneous potential 
Resistivity 

None 

Cumulative-depth 
Interval 

1,099-1,175 ft - Gravel pack 
1,112-1,164 ft - Screen 

Field measurements and selected inorganic constituents 
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Cumulative-depth flow tests, well A-3 

[ft, feet; gal/min, gallons per minute; {gal/min)/ft, gallons per minute per foot; 
~5/cm, microsiemens per centimeter at 25• Celsius; •c, degrees Celsius] 

Test Interval Average Water 1 evel, Water 1 eve 1 , Draw- Spec i fie Speci fie Temper-
discharge flowing recovery down capacity conductance ature 
(gal/min) ( ft) ( ft) ( ft) [ (gal/min) /ft] (~/em) ( ·c> 

num- { ft) 
ber 

!J y y 

1 964-1,019 115.48 +3.73 +35.93 32.20 0.17 4,600 32.0 
2 964-1,071 !134.38 +3.84 +34.86 31.02 1.11 4,590 
3 964-1,123 '#73.00 +3.18 +34.87 31.69 2.30 5,200 32.0 
4 964-1,174 '#87.00 +4.02 +33.39 29.37 2.96 5,200 32.0 

1/ Discharge determined volumetrically. 
~/ Water levels determined by direct readings. 
!/ Duration of flow, 1 hour; duration of recovery, 1 hour. 
!I Duration of flow, 1 hour, 30 minutes; duration of recovery, 20 minutes. 
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Depth Depth 
to top to bot-

of tom of 
water- water-

bearing bearing 
Date zone zone 

(ft) (ft) 

March 1986 
13 ••• 1099 1175 

July 
14 ••• 1099 1175 

Aug. 
15 ••• 1099 1175 

Sept. 
18 ••• 1099 1175 

Interval flow test, well A-3 

[ft, feet; gal/min, gallons per min~te; (gal/min)/ft, gallons per minute per foot; 
~S/cm, microsiemens per centimeter at 25• Celsius] 

Test 
num­
ber 

Inter­
val 

(ft) 

Average 
discharge 
(gal/min) 

y 

Water Water 
1 evel, 1 evel. 
static flowing 
(ft) (ft) 
y y 

Water 
1 evel, 

end f1 ow 
(ft) 
y 

Water 
1 evel, 

recovery 
(ft) 
y 

Draw­
down 
(ft) 

1 ' ~11.099-1, 175 -~/36.95 -- -- ~ -114.32 +39.69 154.01 

1/ Discharge determined volumetrically. 
~/ Water levels determined by direct readings. 
!/ Completed monitor well. 
~ End of 8-hour flow. 

Water-quality data, well A-3 

[ft, feet; •c, degree Celsius; 11S/cm, micros1emens per 
centi~~eter at 25• Celsius; mg/L, milligrams per liter] 

Alka-
Spe:.. 11n1ty, Magne- Pot as- Chlo-
ci fie wh wat Calcium, sium, Sodium, sium, ride, 
con- pH total dis- dis- dis- dis- dis-

Temper- duct- (stand· field solved solved solved solved solved 
ature a nee ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L 
(·c) (liS/em) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl) 

31.0 5900 6.70 241 580 220 510 29 940 

.... 5860 -- 235 520 210 .... -- 1100 

-- 6040 .... 242 590 230 -- -- 980 

-- 5440 .... 253 500 210 .... .. .. 1000 

Fluo-
Sulfate, ride, 
dis- dis-

solved solved 
(mg/L 

as S04) 
(mg/L 
as F) 

1800 3.1 

1900 .. .. 
1900 --
1900 --

Spec1 fie 
capacity 

[(gal/min )/ft] 

0.24 

Solids, 
sn ica, sum of 

dis- consti t· 
solved uents, 

(mg/L dis-
as solved 

Si D2) (MG/L) 

21 4200 

.. .. --
.... --
-- --

Specific 
conductance 
(~S/cm) 

Spe-
ci fie 
con-
duct-
a nee 
lab 

(liS/em) 

5690 

5520 

6060 

5550 



HYDROGEOLOGIC DATA 

S i t e C 
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Willow Springs 
Golf Course 



Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

Depth to 
formation tops: 

Geophysical logs: 

Borehole surveys: 

Flow tests: 

Monitored depth 
interval: 

Water-quality data: 

Well summary, well C-1 

AY-68-37-524 

San Antonio-City Water Board 

10-31-85 

1-31-86 

350 Coliseum Road, Willow Springs Golf Course, 
San Antonio, Texas 

626 feet above sea level 

1,396 feet 

9-5/8 inch casing to 832 feet 
2-3/8 inch casing to 840 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 404 feet 
Austin Group---------------- 552 feet 
Eagle Ford Group------------ 670 feet 
Buda Limestone-------------- 702 feet 
Del Rio Clay---------------- 760 feet 
Georgetown Limestone-------- 820 feet 
Edwards Group (Rose, 1972}-- 840 feet 
Glen Rose Formation--------- 1,390 feet 

Natural gamma 
Caliper 
Spontaneous potential 
Resistivity 
Focused resistivity 
Acoustic velocity 
Neutron 
Density 

Spinner survey 
Fluid temperature 
Fluid resistivity 
Continuous acoustic televiewer 
Downhole television survey 

Cumulative-depth 
Drawdown test 
Interval depth 

840-881 feet, open hole 

Field measurements and selected inorganic constituents 
-46-



STRATIGRAPHY LITHOLOGY TEXTURE 
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EXPLANATION 

STRATIGRAPHY 

Members fr011 Rose, 1972 (see fig. 2) 

C, M, L, and C • cyclic, Jlllrine, leached, and collapsed 
members, undivided 

Rd • regional dense llll!lllber 

G • grainstone member 

K and 0 • Klrschberg evaporite and dol011ltic 
member, undivided 

B n • basa 1 nodular member 

LITHOlOGY 

Fossil allochells 
8 6 miltoltd fora~~~lnHera 
}7 caprinid rudistid 

C' Toucash rudistid 
Y gastropod 

r Other IIOJlUSC fra~J~~ents 

MineraI constituents 

I I I/ dol011itic (othentise calcitic) 
A. chert 
0 pyrite 

C7 single crystal calcite or aggregate 
~ calcite crystal druse 
IXXlr celest\te1 

• pyrite replaced allochetls, "BRBs" -black 
• • rotund bodies 

Sed i11entary structures 

_. pressure solution boundaries and/or clay seiiiS 
==algal l111inations 
-v- burrow 

Tectonic structures 

=!f:. filled microfracture 

TEXTURES 

• • mudstone 
w • wackestone 

p • packstone 
g • grainstone 

(Dunhlll, 1962) 

DIAGENETIC FEATURES 

F • iron stains 
A • altered (associated wtth late freshwater 

diagenesis) 
01 • dedol011itel 

CE7 • calcittzed evaporites 

POROSITY 

BP • interparticle 
liP • intraparticle 

BC • 1ntercrystal 

MO • 110ldic 
(Choquette and Pray, 1970) 
n • negligible 

poor, fair, and good are qualitative .OOifiers 

NOTE: Cuttings collected at approx i•ately 10-toot 
intervals. 



Depth 
(ft) 

824-834 

845-855 

855-865 

865-877 

877-887 

887-897 

General descriptions of drill cuttings, well C-1 

Munsell (~967) color chart notation: Hue value/chroma (example, 10YR 7/1) 
[ft, feet; mm, millimeter] 

LIMESTONE: MUDSTONE 
-10YR 7/1 
-pyrite present 
-porosity negligible 

LIMESTONE: MUDSTONE 
Ls: mudstone (20 percent) 
-10YR 6/1 
-pyrite present 
-porosity negligible 

Ls: mudstone {80 percent) 
-10YR 8/2 
-gastropods rare (replaced by sparry calcite) 
-calcite crystal aggregates present 
-porosity negligible 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 8/2 
-dense 
-Toucasia fragments present 
-pelecypod {other bivalves) fragments rare 
-filled microfractures common 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 8/2; 7/1 
-Toucasia fragments present 
-pelecypod fragments present 
-recrystalized areas(?) observed (5 percent of cuttings) 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
-lOYR 7/1 
-turritelid gastropods rare 
-Toucasia fragments rare 
-pressure solution boundaries and/or clay seams present 
-poorly sorted, fossil fragment wackestone - packstone with good interparticle porosity 
-porosity negligible except in above mentioned wackestone - packstone 

LIMESTONE: WACKESTONE - PACKSTONE 
-lOYR 7/1 
-poorly sorted, fine to medium-grained, fossil fragment packstone 
-caprinid fragments present 
-pressure solution boundaries and/or clay seams present 
-interparticle (and possibly moldic) porosity good 

LIMESTONE: WACKESTONE - PACKSTONE 
-10YR 7/1 
-fine to medium-grained, fossil fragment wackestone - packstone 
-caprinid fragments rare 
-dark brown chert common 
-interparticle porosity poorly developed 
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Depth 
(ft) 

897-908 

908-918 

918-928 

928-939 

939-949 

94~-959 

General descriptions of drill cuttings, well C-1--Continued 

DOLOMITIC LIMESTONE: MUDSTONE 
-sucrosic texture 
-calcite crystal aggregates rare 
-dark brown chert present (from uphole?) 
-poor to good moldic porosity - variation in degree of porosity development 

DOLOMITIC LIMESTONE: MUDSTONE 
-lOYR 6/2 
-sucrosic texture 
-calcite filled fractures present 
-pressure solution boundaries and/or clay seams present 
-dark brown chert rare 
-moldic porosity poor to good; micropores (not necessarily moldic porosity) 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
Dolomitic ls: mudstone (50 percent) 
-10YR 6/2 
-sucrosic texture 
-porosity negligible 

Ls: mudstone (50 percent) 
-10YR 6/2 
-dense 
-porosity negligible 

Dark brown chert rare 

LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
Ls: mudstone (40 percent) 
-10YR 6/1 
-dense 
-porosity negligible 

Ls: wackestone - packstone (60 percent) 
-10YR 7/1 
-miliolid foraminifera present to abundant 
-pressure solution boundaries and/or clay seams present 
-dark brown chert present 
-porosity poor 

DOLOMITIC LIMESTONE: MUDSTONE 
-lOYR 5/2 
-sucrosic texture 
-filled, hairline fractures present 
-brown chert present 
-porosity poor 

DOLOMITIC LIMESTONE - DOLOMITE: MUDSTONE 
Dolomite: altered mudstone (40 percent) 
-very dense 
-sucrosic texture 
-porosity negligible 

Dolomitic ls: mudstone (60 percent) 
-10YR 6/2 
-sucrosic texture 
-filled hairline fractures present 
-brown chert rare 
-porosity poor 
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Depth 
(ft) 

959-971 

971-981 

981-991 

991-1,001 

1 ,001-1,011 

1 ,011-1 ,021 

General descriptions of drill cuttings, well C-1--continued 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE -WACKESTONE 
Ls: mudstone - wackestone (50 percent) 
-10YR 7/1 
-recrystal ized(?) 
-Toucasia fragments rare 
-sparry areas co111110n 
-porosity negligible 

Dolomitic ls: mudstone (50 percent) 
-10YR 6/2 
-sucrosic texture 
-porosity poor 
-possibility of dedolomite- cuttings which look like leached dolomitic limestone- whiter 

colo ration 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE 
Ls: mudstone - wackestone (50 percent) 
-10YR ·7/1 
-Toucasia fragments rare 
-miliol id fo rami ni fera rare to present 
-allochems replaced by sparry calcite present 
-single, brownish dogtooth spar crystal 6 nwn in length observed 
-sparry areas present - recrystalized? 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

Dolomitic ls: mudstone (50 percent) 
-10YR 7/2 
-sucrosic texture 
-filled hai rl 1 ne fractures rare 
-porosity poor - micropores present 

LIMESTONE: WACKESTONE - PACKSTONE 
-10YR 7/1 
-mil iol id fo rami ni fera conwnon; 1 eached, "chal ky11 appearance 
-porosity negligible 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
Dolomitic 1 s: mudstone (50 percent) 
-10YR 6/2 
-slightly dolomitic 
-very fine-grained sucrosic texture 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

Ls: wackestone - packstone (50 percent) 
-10YR-7/1 
-miliol id foraminifera collll10n; 1 eached, 11 Chalky11 appearance 
-cal cite crystal aggregate observed 
-porosity poor 

LIMESTONE: MUDSTONE 
-10YR 7/2; 6/2 
-darker mudstone (6/2) may be slightly dolomitic 
-porosity negligible 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 6/2 
-sucrosic texture 
-dol amite content greatly varies 
-porosity negligible to poor 
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Depth 
(ft) 

1,251-1,261 

1,261-1,271 

1,271-1,282 

1,282-1,292 

General descriptions of drill cuttings, well C-1--continued 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE -WACKESTONE -
PACKSTONE - GRAINSTONE 
Ls: mudstone- grainstone (90 percent) 
-lOYR 7/1 
-1 eached 
-pressure solution boundaries and/or clay seams present 
-variation in degree of porosity development; grainstone and packstone have moldic and inter-
particle porosity 

Dolomitic ls: mudstone (10 percent) 
-10YR 6/2 
-dense 
-sucrosi c texture 
-micropores present- porosity poor 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - PACKSTONE 
GRAINSTONE 
Dolomitic ls: mudstone (90 percent) 
-10YR 6/3 
-sucrosic texture 
-some cuttings are dense 
-variation in degree of porosity development; some moldic porosity 
-observed foraminifera mold with elongate, ellipsoidal geomet~; not a •typical• miliolid 

Ls: packstone- grainstone (10 percent) 
-10YR 7/1 
-miliolid, fossil fragment packstone - grainstone 
-leached 
-porosity poor; some mol di c and i nterpa rticl e 

Grayish brown chert present 

LIMESTONE: WACKESTONE - PACKSTONE - GRAINSTONE 
-10YR 7/1 
-1 eached; "chal ky11 appearance 
-miliolid foraminifera common to abundant; 1 eached appearance 
-fossil fragments present to common 
-clear, tabular twinned c~stals observed- celestite(?) 
-grayish brown chert abundant 
-porosity poor- moldic and interparticle 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE -
PACKSTONE - GRAINSTONE 
Ls: wackestone - packstone - grainstone (15 percent) 
-same as 1,271-1,282 ft with pressure solution boundaries and/or clay seams present 

Dol-omitic 1 s: mudstone (85 per-cent) 
-10YR 6/2 -sucrosi c texture 
-p.ressure solution boundaries and/or clay seams present 
-variation in degree of porosity development; some moldic 

Grayish brown chert present 
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Depth 
(ft) 

1,189-1,199 

1,199-1,209 

1,209-1,219 

1,219-1,229 

1, 229-1' 239 

1,239-1,251 

General descriptions of drill cuttings, well C-1--Continued 

LIMESTONE: WACKESTONE - GRAINSTONE 
-10YR 7/1 
-miliolid foraminifera present to abundant 
-calcite cemented grainstone has leached appearance 
-brown chert abundant 
-moldic and interparticle porosity fair in grainstone 

LIMESTONE: MUDSTONE - WACKESTONE - GRAINSTONE 
-10YR 7/1 
-leached, 11 chalky" appearance 
-milio11d foraminifera present to abundant; leached appearance 
-brown chert abundant 
-approximately 20 percent of sample is miliolid grainstone with moldic and interparticle 
porosity (better developed interparticle) 

-porosity of wackestone negligible 

LIMESTONE - DOLOMITIC LIMESTONE - DOLOMITE: MUDSTONE -
WACKESTONE - GRAINSTONE 
Ls: mudstone -wackestone - packstone {70 percent) 
-10YR 7/1 
-miliolid foraminifera present to common 
-leached appearance 
-variation in degree of porosity development - moldic and interparticle 

·Dolomitic ls -dolomite: mudstone and grainstone (30 percent) 
-sucrosic texture 
-mudstone- moldic porosity (after miliolids foraminifera) 
-dolomitized grainstone with interparticle porosity 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
Ls: mudstone (90 percent) 
-10YR 7/1 
-"chalky" appearance 
-porosity negligible 

Dolomitic ls: mudstone (10 percent) 
-10YR 6/2 
-sucrosic texture 
-micropores present - porosity poor 

Grayish brown chert present 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - GRAINSTONE 
Dolomitic ls: mudstone (60 percent) 
-10YR 6/2 
-dense 
-very fine-grained sucrosic texture 
-porosity negligible 

Ls: mudstone - grainstone {40 percent) 
-10YR 7/2 
-"chalky 11 appearance 
-part of cuttings are dense calcite cemented miliolid grainstone with negligible porosity 

LIMESTONE: MUDSTONE 
-10YR 7/1 
-"chalky" appearance 
-pressure solution boundaries and/or clay seams present 
-brown chert rare 
-a few dolomitic mudstone cuttings present - from uphole? 
-porosity negligible 
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Depth 
(ft) 

1,105-1,115 

1,115-1,127 

1,127-1,137 

1 ,137-1 ,147 

1 ,147-1,157 

1,157-1,167 

1,167-1,177 

1,177-1,189 

General descriptions of drill cuttings, well C-1--continued 

LIMESTONE: PACKSTONE - GRAINSTONE 
-10YR 7/2 
-miliolid fonnami nifera c011111on to abundant 
-leached appearance 
-moldic and interparticle porosity; better developed than 1,095-1,105 ft 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE 
Ls: mudstone (30 percent} 
-10YR 7/2 
-dense 
-porosity negl i gi bl e 

Dolomitic ls: mudstone (70 percent) 
-sucrosic texture 
-1 eached appearance 
-possible evaporites 
-brown chert present 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 7/2 
-sucrosic texture 
-very fi ne-gra i ned black, opaque specks present 
-micropores present- porosity poor 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
-10YR 7/2 
Ls: mudstone (30 percent) 
-dense 
-porosity negligible 

Dolomitic ls: mudstone (70 percent) 
-sucrosic texture 
-mi cropo res present 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
-mil iol id foraminifera rare to present 
-leached appearance 
-porosity negligible to poor 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 7/2 
-sucrosic texture 
-rare algal laminations(?}; could be pressure solution boundaries, but are unifonnly parallel 

and -llo ri zontal 
-cal cite crystals present 
-cal cite filled hairline fractures rare 
-variation in degree of porosity development; micropores rare to common; moldic porosity 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 6/2 
-sucrosic texture 
-brown chert present 
-variatio.n in degree of porosity development; some moldic porosity; micropores present 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE 
-10YR 7/1 
-very leached- "chalky" appearance 
-cal cite crystal aggregates present 
-porosity negligible to fair; some moldic porosity in dolomitic limestone which has leached 
appearance 
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Depth 
(ft) 

1 ,021-1 ,032 

1 ,032.-1 ,042 

1,042-1,052 

1,052-1,064 

1,064-1,074 

1,074-1,084 

1,084-1,095 

1 ,095-1,105 

General descriptions of drill cuttings 2 well C-1--conti nued 

DOLOMITIC LIMESTONE: MUDSTONE -WACKESTONE 
-lOYR 7/2 
-slightly dolomitic 
-leached 
-Toucasia fragments present in recrystalized (?)matrix (calcitic) 
-mi cropo res present - porosity poor 

LIMESTONE: WACKESTONE 
-10YR 7/1 
-1 eached appearance 
-cal cite crystal aggregates present 
-mol di c porosity fair 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
-dense 
-mil iolid foraminifera present; 1 eached appearance 
-pres sure solution boundaries and/or clay seams present 
-porosity negligible 

LIMESTONE: MUDSTONE 
-lOYR 6/2 
-dense 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

LIMESTONE: MUDSTONE -WACKESTONE - PACKSTONE - GRAINSTONE 
Ls: mudstone (80 percent) 
·10YR 7/1 
-dense 
-porosity negligible 

Ls: wackestone- packstone- grainstone (20 percent) 
-leached appearance 
-grainstone has mol die porosity; variation in degree of porosity development 

LIMESTONE: PACKSTONE - GRAINSTONE 
-10YR 7/1 . 
-mil iolid fo rami ni fera conmon to abundant 
-leached appearance 
-moldic and interparticle porosity 

LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE - GRAINSTONE 
Ls: -mudstone (5 percent) 
-dense micrite: observed single cutting with apparent miliol id grainstone contact 
-rare dolomitic cuttings; sucrosic texture 

Ls: wackestone - packstone - grainstone (95 percent) 
-mil iolid foraminifera present to abundant 
-leached appearance 
-grainstone has moldic and interparticle porosity 

Brown chert rare 

LIMESTONE: PACKSTONE - GRAINSTONE 
-10YR 7/2 
-mil iolid foraminifera conmon to abundant 
-leached appearance 
-pres sure sol uti on boundaries and/or clay seams present 
-moldic and interparticle porosity poor 
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Depth 
{ft) 

1, 292-1' 312 

1, 312-1,313 

1, 313-1,323 

1, 323-1,333 

1, 333-1,345 

1 ' 345-1' 355 

1 ' 355-1 ' 365 

General descriptions of drill cuttings, well C-1--Continued 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
Dolomitic ls: mudstone {50 percent) 
-10YR 6/2 
-sucrosic texture 
-moldic (after foraminifera) porosity fair 

Ls: mudstone - wackestone - packstone (50 percent) 
-10YR 7/1 
-leached appearance 
-miliolid foraminifera rare to common 
-fossil fragments present {in wackestone - packstone) 
-porosity negligible to poor 

LIMESTONE: WACKESTONE - PACKSTONE - GRAINSTONE 
-10YR 7/1 
-leached appearance 
-fossil fragments present 
-miliolid foraminifera common to abundant 
-grayish brown chert rare 
-interparticle porosity fair to good (in packstone - grainstone) 
-rare dolomitic mudstone cuttings 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE 
Dolomitic ls: mudstone (60 percent) 
-10YR 6/2 
-sucrosic texture 
-pressure solution boundaries and/or clay seams present 
-celestite(?) rare 
-moldic porosity poor 

Ls: mudstone - wackestone - packstone (40 percent) 
-same as 1, 312-1,313 ft 

LIMESTONE: MUDSTONE 
-lOYR 7/1 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

DOLoMITIC LIMESTONE - LIMESTONE: MUDSTONE 
-10YR 6/2 
-dense 
-dolomitic cuttings have very fine-grained sucrosic texture 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

DOLOMITIC LIMESTONE - LIMESTONE: MUDSTONE - WACKESTONE 
-lOYR 7/1 
-sli~htly dolomitic to calcitic · 
-BRB s {"black rotund bodies'') present to c0flll10n -probable pyrite replaced fossil allochems 
and fecal pellets; refer to Mench-Ellis {1985, p. 152) for extensive explanation of pyrite 
in basal nodular member 

-pressure solution boundaries and/or clay seams present 
-porosity negligible 

LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
-miliolid foraminifera present 
-BRB's present to rare 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 
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Depth 
{ft) 

1 '365-1 '376 

1' 37 6-1 ' 386 

1, 386-1,396 

General descriptions of drill cuttings, well C-1--Continued 

LIMESTONE: MUDSTONE - WACKESTONE 
-same as 1,355-1,365 ft 

DOLOMITIC LIMESTONE: MUDSTONE 
10YR 6/2 
-sucrosic texture . 
-moldic porosity poor to good; variation in degree of porosity development 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 7/1 
-color much lighter than 1,376-1,386 ft 
-majority of cuttings have very fine-grained sucrosic texture 
-approximately 30 percent of cuttings exhibit moldic porosity like 1,376-1,386 ft, in 
remainder, porosity is negligible 
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Cumulative-de~th flow tests, well C-1 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
~S/cm, microsiemens per centimeter at 25• Celsius; •c, degrees Celsius] 

Test Interval Average Water 1 evel , Water 1 evel , Draw- Spec i fie Speci fie Temper-
num- ( ft) discharge flowing recovery down capacity conductance ature 
ber (gal/min) ( ft) ( ft) ( ft) [ (gal/min) /ft] (JJS/cm) c •c) 

yy y '# 

1 832- 891 985 +7.03 +43.23 36.20 27.20 712 28.5 
2 832- 941 992 +7.14 +41.88 34.74 28.55 696 28.5 
3 832- 991 977 +7.00 +43.15 36.15 27.02 672 28.5 
4 832-1,042 971 +7.20 +43.05 35.85 27.08 652 28.5 
5 832-1,095 .!1745 +5.00 +43.13 37.53 19.85 673 28.5 
6 832-1,147 1,024 +7.37 +42.19 34.82 29.92 680 28.5 
7 832-1,199 1,026 +7.15 +43.09 35.94 28.54 720 28.5 

8 832-1,251 1,035 +7.00 +42.88 35.88 28.84 712 28.5 

9 832-1,302 1,011 +6.84 +42.00 35.76 28.27 732 28.5 
10 832-1,352 1,013 +7.40 +43.04 35. 64 28.42 736 28.5 

I 1/ Discharge determined with Hoff meter from full 10-inch pipe. 
(.7'1 "'l/ Duration of flow, 1 hour; duration of recovery, 1 hour. \0 
J 'II Water levels determined by direct readings. 

!! Mud ball restricted flow during test. 
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Drawdown test, well C-1 

[ft, feet; gal/min, gallons per minute; (gal/min}/ft, 
gallons per minute per foot] 

Well Inter- Average Water Water Draw- Sped fi c 
num- val discharge 1 evel, level, down capacity 
ber (ft) (gal/min} static end flow ( ft} [ ( ga 1 I mi n) I ft] 

yy (ft} (ft} 
11 l! 

C-1 832-1,396 1,978 +47.10 +16.86 30.24 65.41 
C-2 1,072-1,150 -- +44.28 +40.06 4.22 
Artesia no. 1 863- 977 -- +32.34 ~/ +32.11 ~1.23 
C-1 832- 881 1,960 +46.60 +12.01 34.59 56.66 

C-2 1,072-1,150 -- +42.83 +41.56 1.27 
Artesia no. 1 863- 977 -- +31.07 +30.49 !1.58 

1/ Discharge determined by manometer with 10-inch pipe X 8-1nch orifice. 
21 Duration of flow of well C-1 was 8 hours; duration of recovery, 4 hours. 
~/ Water levels determined by direct readings. 
l/ Water levels determined by pressure transducer. 
S/ Water-level fluctuations at Artesian #1 reflect water-level changes due to regional pumping. 
- Typical daily water-level changes in this area are about ~0.5 ft. 

50 r-----r----,r----,-----,------~---~------~----, I I I I I .. I 

lnte rv al 8 32-13 96 feet , ___________ _ 
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I 1' .... __ Well C-2 _:,,.------

40 I --------_., 
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Artesia 1 -- - ...,.... --· _I_ 
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20 .. , Well c -1 .... ... _______ ,. __ --------.,. 1-

.. - ... __ ------\!! ~~-~.:] ---- __ J 
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Interval flow tests, well C-1 

[ft, feet; gal/min, gallons per minute; (gallmin)/ft, gallons per minute per foot; 
~Sicm, microsiemens per centimeter at 25• Celsius] 

Test Inter- Average Water Water Water Water Draw­
down 
(ft) 

Specific 
capacity num- val discharge 1 evel, 1 evel, 1 evel, 1 evel, 

ber (ft) (gal lmi n) static flowing end flow recovery 
y (ft) (ft) (ft) (ft) 

y y y y 

[ ( ga 1 I mi n) If t] 

1 832-1,396 1/1,413 -- -- +29.04 +44.95 5.91 88.81 
2 859-1,396 Y§f9s +44.38 +14.72 29 66 3.25 
3 832- 859 !11,128 +48.15 +12.12 36.03 31.30 
4 1,056-1,396 ~§/76 +42.21 +15.39 26 82 2.83 
5 832-1,056 ~ 1,147 +48.80 +11.12 37.68 30.44 
6 1,240-1,396 ~§127 +41.90 +11.20 30.70 .88 
7 832-1,240 1 JJ1 , 167 +48.52 +10.11 38.41 30.38 
8 ~840- 881 §If}! 42 -- -- f}j +14. 54 +46.66 32.12 76 

1/ Discharge detenmined by manometer with 10-inch pipe X 8-inch orifice. 
"'ll Water levels determined by direct readings. 
"'II Duration of flow, 6 hours; duration of recovery, 2 hours. 
l/ Duration of flow, 4 hours; duration of recovery, 2 hours. 
!il Discharge determined by manometer with 4-inch pipe X 2-inch orifice. 
Til Duration of flow, 3 hours; duration of recovery, 1 hour. 
il Duration of flow, 2 hours; duration of recovery, 1 hour. 
TJI Completed monitor well. 
-rJ End of 1 hour flow. 

.... 800~~~ I 

ILl 
850 

8 
Ia ILl I -LL 

~ 900 2 

w 950 I I -
0 
< 1000 I I -LL 
a: 4 
:;) 1050 5 I I -
(I) I 

I 
Q 1100 I I -
z I 
< 1150 

I 
I _, I -

I 
:.:= 1200 I 

0 I 
I _, 

1'2 50 7 I -ILl 
en 

J: 1aoo I I -
.... Test no. 1 
a. 1350 
ILl 

14oo 1< 6
• 0 I I I I I 

0 20 40 60 80100120 

SPECIFIC CAPACITY, IN 

GALLONS PER MINUTE PER FOOT 

3 

f-

f-

f-

5 

f-

t-

~ 

r- 7 

r-

1-

I I I I 

2 

Test 
no. 4 

., 

-

6-

l1 l I IL_____L 

0 2000 4000 6000 

SPECIFIC CONDUCTANCE, IN 

MICROSI,EMENS PER CENTIMETER 

Speci fie 
conductance 

(~S/cm) 

842 
3,860· 

772 
5,860 

784 
5,870 

826 



Water-guali tal data, well C-1 

[ft, feet; •c, degree Celsius; pS/cm, microsiemens per 
centimeter at 25• Celsius; mg/L, milligrams per liter] 

Depth Depth Allca- Solids, sre-
to top to bot- Spe- 11n1ty, Magne- Potas- Chlo- Fluo- Silica, sum of c fie 

of tom of c1 fie wh wat Calci Ull, sium, Sodium, sium, ride, Sulfate, ride, dis- consti t- con-
water- water- con- pH total dis- dis- dis- dis- dis- dis- dis- solved uents, duct-

bearing bean ng Temper- duct- (stand- fteld solved solved solved solved solved solved solved (mg/L dis- a nee 
Date zone zone ature a nee ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved lab 

(ft) ( ft) (-c) (pS/cm) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl) as S04) as F) Si~) (mg/L) (pS/cm) 

Nov. 1985 
18 ••• 832 885 28.5 712 7.00 199 80 24 27 2.7 48 87 0.8 13 400 691 
19 ••• 832 938 28.5 696 6.90 198 82 25 28 2.8 50 92 0.8 13 410 705 
19 ••• 832 991 28.5 672 6.80 198 79 24 26 2.7 48 86 0.7 13 400 683 
20 ••• 832 1040 28.5 652 6.80 200 80 24 25 2.5 45 77 0.7 13 390 674 
20 ••• 832 1100 28.5 673 6.90 198 78 23 25 2.6 42 80 0.7 13 380 670 
21 ••• 832 1150 28.5 680 7.10 197 79 23 25 2.5 44 80 0.7 13 390 666 
21 ••• 832 1200 28.5 720 6.90 197 81 25 28 2.8 49 93 0.7 13 410 706 
22 ••• 832 1250 28.5 7120 7.20 197 83 25 30 2.8 51 97 0.8 13 420 725 
22 ••• 832 1300 28.5 732 7.10 199 82 26 31 3.1 54 110 0.8 13 440 746 
23 ••• 832 1360 28.5 736 7.20 199 83 26 33 3.2 56 110 0.8 13 440 757 
27 ••• 832 1400 28.5 842 7.10 197 90 29 38 3.4 66 130 0.9 14 490 829 

Dec. 
02 ••• 859 1396 29.0 3860 6.60 220 390 170 340 21 650 1200 2.3 16 2900 4180 
02 ••• 832 859 28.5 772 6.80 187 87 28 35 3.4 60 130 0.9 14 470 793 

I 03 ••• 1056 1396 29.0 5860 6.70 246 560 250 540 29 1100 1800 2.7 17 4400 5760 
~ 03 ••• 832 1056 28.5 784 6.90 197 88 28 35 3.3 59 120 0.9 14 470 790 N 
I 04 ••• 1240 1396 29.0 5870 6.50 246 560 250 550 31 1100 1900 2.8 17 4600 5790 

04 ••• 832 1240 -- 826 7.00 197 87 27 35 3.2 61 120 0.9 14 470 794 
Mar. 1986 

13 ••• 840 881 28.5 769 6.90 195 81 25 31 3.2 52 120 0.9 13 440 754 
July 

15 ••• 840 881 -- 740 -- 199 80 20 -- -- 51 110 -- -- -- 714 
Aug. 

15 ••• 840 881 -- 682 -- 209 78 25 ·- -- 52 110 -- -- -- 762 
Sept. 

18 ••• 840 881 -- 668 -- 205 79 21 -- -- 50 120 -- -- -- 713 



Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

Depth to 
formation tops: 

Geophysical logs: 

Borehole surveys: 

Flow tests: 

Monitored depth 
i nterva 1 : 

Water-quality data: 

Well summary, well C-2 

AY-68-37-525 

San Antonio City Water Board 

12-12-85 

1-22-86 

350 Coliseum Road, Willow Springs Golf Course, 
San Antonio, Texas 

624 feet above sea level 

1,150 feet 

9-5/8 inch casing to 832 feet 
2-3/8 inch casing to 1,089 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 404 feet 
Austin Group---------------- 550 feet 
Eagle Ford Group------------ 668 feet 
Buda Limestone-------------- 700 feet 
Del Rio Clay---------------- 756 feet 
Georgetown Limestone-------- 820 feet 
Edwards Group (Rose, 1972)-- 841 feet 

Natural gamma 
Caliper 
Spontaneous potential 
Resistivity 

None 

Cumulative-depth 
Interva 1 

1,072-1,150 feet - Gravel pack 
1,089-1,140 feet - Screen 

Field measurements and selected inorganic constituents 
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Cumulative-depth flow tests, well C-2 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
pS/cm, microsiemens per centimeter at 25• Celsius; •c, degrees Celsius] 

Test Interval Average Water 1 evel, Water 1 evel, Draw- Speci fie Speci fie 
num- ( ft) discharge flowing recovery down capacity con due tanc e 
ber 

1 
2 

3 
4 

5 
§16 
-
1/ 
"'!./ 
'II 
!! 
5/ 
!! 

... 
w 
w 
u.. 

~ .. 
w 
0 
< u.. 
a: 
:;:) 
Cl) 

Q z 
< 
-J 

;: 
0 
-J 
w 
m 
J: ... 
a.. 
w 
Q 

832- 882 

832- 932 

832- 986 

832-1,049 

832-1,101 

832-1,150 

(gal/min) 
!JY 

23.8 

26.9 

28.10 

30.60 

37.40 

!/96.00 

Discharge detennined volumetrically. 

( ft) (ft) 
~ ~ 

+3.18 +46.70 

+3.20 +45.86 

+3.22 +46.40 

+3.24 +46.91 

+3.24 +47.09 

+3.71 +45.88 

Duration of flow, 1 hour; duration of recovery, 1 hour. 
Water 1 evel s determined by direct readings. 

(ft) [ (gal/min )/ft] (pS/cm) 

43.52 0.55 .!/1,636 

42.66 .63 2,650 

43.18 .65 4,000 

43.67 • 70 . 4,150 

43.85 .85 3,410 

42.17 2.28 4,880 

Water quality was affected by the addition of city water used in drilling, since the aquifer was not 
producing enough water to keep c i rcul ati on gof ng. 
Drill column not in hole during test. 
Duration of flow, 1 hour, 25 minutes; duration of recovery, 1 hour. 

800 . . I . I . 800 .... 
832-882 Cumulative-depth w 

900 l 832-882 Cumulative-depth w 
Interval,. tn feet u.. a.._.__ Interval, In feet 900 

832-932 ~ 

w 832-986 1000 . 0 1000 
< 832-1049 u.. 
a: 

1100 832-1101 - :;:) 1100 
(I) 

832-1150 Q I ._ 832-1150 z 1200 - < 1200 _, 
;: 

1300 ~ 0 1 ~'00 _, 
w 
m 

1400 r- - J: 1400 .... 
a.. w 

1500 I I . l _L . l I I • 0 1500 

Temper-
ature 
( •c > 

30.0 

0 200 400 600 800 1000 1200 0 1000 2000 3000 4000 5000 6000 7000 

DISCHARGE, IN GALLONS PER MINUTE SPECIFIC CONDUCTANCE., 
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I 
~ 
U'l 
J 

Depth Depth 
to top to bot-

of tom of 
water- water-

bear1 ng bearing 
Date zone zone 

(ft) (ft) 

March 1986 
13. 0 0 1072 1150 

July 
15. 0 0 1072 1150 

Sept. 
18o 0. 1072 1150 

Interval _flow tests. well C-2 

[ft, feet; gallmin, gallons per minute; (gallmin)/ft, gallons per minute per foot, 
~Sicm, microsiemens per centimeter at 25• Celsius] 

Test Inter- Average Water Water Water Water Draw- Specific 
num- val d1 scharge 1 evel, 1 evel, 1 evel, 1 evel, down capacity 
ber (ft) (gal lmi n) static f1 owing end flow recovery (ft) [ ( ga 1 I mi n ) If t] 

yy (ft) (ft) (ft) . (ft) 
:l! :l! '# :l! 

1 1,049-1,150 40 +46.37 +22.94 -- -- 23.16 1.73 

2 ~ 1,072-1,150 28.1 -- -- ~ +16.25 +46 16 29.91 .95 

11 Discharge detenmined by manometer with 4-inch pipe X 2-inch orifi~e. 
"'ll Duration of flow, 4 hours; duration of recovery, 2 hours. 
!I Water levels detenm1ned by direct readings. 
"fl Completed monitor well. 
~ End of 1 hour flow. 

Water-~alitl data. well C-2 

[ft. feet; •c. degree Celsius; pS/cm, mfcrosfe~~ens per 
centimeter at 25• Celsius; mg/L. milligrams per liter] 

Alka- Solids. 
Spe- 11 nity, Magne- Pot as- Chlo- Fluo- Silica, sum of 
cific wh wat Calcium. sium. Sodium. sium, ride. Sulfate. ride. dis- consti t-
con- pH total dis- dis- dis- dfs- dis- dis- dis- solved uents. 

Temper- duct- (stand- field solved solved solved solved solved solved solved (mg/L dis-
ature a nee ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved 
(•c > (pS/cm) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl) as S04) as F) Sf~) (mg/L) 

30o0 5940 6o60 250 590 250 600 29 1000 1900 2o9 19 4500 

-- 6000 -- 243 510 220 -- -- 1000 1900 -- -- --
-- 5730 -- 259 510 220 -- -- 1100 1900 -- -- --

Spec1 fic 
conductance 
(~Sicm) 

5,740 

sre-c fie 
con-
duct-
a nee 
lab 

(liS/em) 

5710 

5660 

5660 

/::... 



HYDROGEOLOGIC DATA 

S i t e D 
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Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

'Depth to 
formation tops: 

Geophysical logs: 

Borehole surveys: 

Flow tests: 

Monitored depth 
interval: 

Water-quality data: 

Well summary, well D-1 

AY-68-37-526 

San Antonio City Water Board 

2-17-86 

4-16-86 

339 Coliseum Road, San Antonio, Texas 
(adjacent to Artesia pump station) 

641 feet above sea level 

1~385 ft 

9-5/8 inch casing to 854 feet 
2-3/8 inch casing to 1,156 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 440 feet 
Austin Group---------------- 580 feet 
Eagle Ford Group------------ 710 feet 
Buda Limestone-------------- 742 feet 
Del Rio Clay---------------- 798 feet 
Georgetown Limestone-------- 844 feet 
Edwards Group (Rose, 1972}--· 856 feet 
Glen Rose Fonmation--------- 1,362 feet 

Natural ga11111a 
Caliper 
Spontaneous potential 
Resistivity 
Focused resistivity 
Acoustic velocity 

Spinner survey 
Fluid temperature 
Fluid resistivity 
Continuous acoustic televiewer 
Downhole television survey 

Cumulative-depth 
Drawdown test 
Interval 

1,148-1,223 feet - Gravel pack 
1,156-1,209 feet - Screen 

Field measurements and selected inorganic constituents 
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DIAGENETIC 
STRATIGRAPHY LITHOLOGY TEXTURE FEATURES 
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1 From Roso, 1972, see the explanation above 
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POROSITY 
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EXPLANATION 

STRATIGRAPHY 

Members fr0111 Rose, 1972 (see fig. 2) 

C, M, L, and C • cyclic, ~Urine, leached, and coli apsed 
members, undivl ded 

Rd • regional dense member 

G • gra f nstone llll!lllber 

K and 0 • Kl rschberg evaporite and dol Dill it ic 
llll!lllber, undivided 

Bn • basal nodular -.ber 

LITHOLOGY 

Fossil allochas 

8 & •lllol fd for•lnlfera 

.J) caprinld rudistid 

C' .!2!!£!!.!.! rudistid 
Y gastropod 

r other 11011 usc frapents 

Mineral constituents 

//// dolllllftfc (otherwise calcitic) 

!:!. chert 
0 pyrite 

c::J single crystal calcite or aggregate 

~ calcite crystal druse 
IXXl!' celestite? 

· • pyrite rep I aced allochiiiS. "BRBs" - black 
• • rotund bodies 

SediMntary structures 

,_._ preswre solution boundaries and/or clay sea.s == algal l•fnations 
-v- burr0111 

Tectonic structures 

=!¢filled mfcrofracture 

TEXTURES 

• • 1111dstone 
w • wackestone 

p • pack stone 
g • gra f nstone 

(Ounh•, 1962) 

DIAGENETIC FEATURES 

F • I ron stains 

A • altered (associated wfth late freshwater 
dhgenes f s) 

0? • dedol0111fte? 

CE? • calcftfzed evaporites 

POROSITY 

BP • Interparticle 

WP • tntrapartlcle 

BC • lntercrystal 

MO • moldlc 
(Choquette and Pray, Jg70) 

n • negligible 

poor, fair, and good are qual ftatfve 110dtflers 

NOTE: Cutt lnys collected at approximately lU-foot 
Intervals. 



Depth 
(ft) 

842-852 

852-862 

862-874 

874-884 

884-894 

894-905 

General descriptions of drill cuttings, well D-1 

Munsell (1967) color chart rotation: Hue value/chroma (example, 10YR 7/1) 
[ft, feet; mm, millimeter, em, centimeter] 

LIMESTONE: WACKESTONE 
-lOYR 6/1 
-moll usc fragments present 
-disseminated pyrite common 
-10 percent of cuttings are iron-stained and altered 

LIMESTONE: MUDSTONE 
-lOYR 8/1 
-dense 
-iron stains present 
-calcite replaced gastropods rare 
-calcite replaced fine- to medium-grained unidentifiable fossil allochems rare 
-porosity negligible 

LIMESTONE- ALTERED LIMESTONE!/: MUDSTONE- WACKESTONE 
-lOYR 8/2 
-Toucasi a fragments present 
-1 nternal cast of cap ri nid rudist noted 
-sparry cal cite areas c01m1on - replaced allochems 
-cal cite druses conmon · 
-iron stains common 
-recrystallized limestone present 
-porosity negligible 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE 
-lOYR 8/2 
-Toucasia fragments rare 
-calcite druses common 
-iron stains common 
-recrystallized limestone present 
-tabular crystal aggregates (length, 1 em)- calcite- this crystal habit not observed before 
-porosity negligible 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 8/2; 8/4 
Ls: wackestone (50 percent) 
-dense, not as altered as mudstone 
-Toucasi a and moll usc fragments rare 
-po ros1ty negligible 

Ls: mudstone (50 percent) 
-yellow tinged (from oxidized iron) 
·-cal cite crystal aggregates present 
-chalcedony, some botryoidal, present; probable source is fossil allochems that were 

replaced by chalcedony (microcrystalline quartz) 
-recrystallization apparent 
-porosity negligible 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - WACKESTONE 
-lOYR 8/2 
-moll usc fragments present 
-cap ri nid rudistid fragments rare 
-cal cite crystal aggregates present 
-chalcedony, some botryoidal, present 
-note that cuttings are only coarse sand size 

!! Altered limestone is here defined as alteration due to late freshwater diagenesis. Examination of petro­
graphic thin sections of rock cuttings is necessary to further positively identify, for example, recrys­
tallized 1 imestone or dedolomite. 
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Depth 
( ft) 

905-9\ 5 

915-925 

925-937 

937-947 

947-957 

General descriptions of drill cuttings, well D-1--Continued 

ALTERED LIMESTONE: MUDSTONE 
-1 eached appearance 
-recrystall i zed 
-iron stains present 
-brown-gray chert present 
-porosity negligible 

LIMESTONE - ALTERED LIMESTONE - DEDOLOMITE 
-lOYR 7/1 
Ls- Altered ls: mudstone- wackestone (90 percent) 
-dense 
-white mollusc fragments present (Chondrodonta?) 
-iron stains common 
-porosity negligible 

Dedol amite (?) ( 10 percent) 
-sucrosic do1 amite texture, but reacts profusely with hydrochloric acid 
-porosity negligible 

Dark brown chert common 
Cal cite crystal aggregates present 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE 
-10YR 7/1: 7/4 
Ls: mudstone (70 percent) 
-dense micrite 
-mil iolid foraminifera rare 
-porosity negligible 

Altered 1 imestone (30 percent) 
-iron stains common 
~ eached appearance 

Cal cite crystal aggregates and parts of single crystals present 
Botryoidal chalcedony rare 
Brown chert rare (from uphol e?) 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
Ls- Altered 1 s: wackestone- packstone (60 percent) 
-1 eached 
-mil iol id foraminifera present to common 
-calcite cemented packstone 
-iron stains present 
-porosity negligible 

Ls - Altered 1 s: mudstone (40 percent) 
-de-nse micrite 
-observed part of a caprinid rudistid micrite cast 
-Toucasia fragments rare 
-1ron stains present 

Observed single cutting of eel estite(?) crystal aggregate 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE 
-10YR 7/1 
-dense micrite 
-probable recrystallization 
-1 i ght brown chert rare 
-porosity negligible 
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Depth 
{ft) 

957-968 

968-978 

978-988 

988-1 ,000 

1,000-1,010 

General descriptions ot drill cuttings, well D-1--Continued 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - PACKSTONE - GRAINSTONE 
-10YR 7/1 
Ls: mudstone (90 percent) 
-dense 
-some cuttings have chalky appearance 
-iron stains present 
-porosity negl i gi bl e 

Ls: packstone - grainstone (10 percent) 
-cal cite cemented 
-iron stains present 
-porosity negligible 

Light gray-brown chert present 

LIMESTONE - ALTERED LIMESTONE: MUDSTO.NE - WACKESTONE 
-10YR 8/2 
-some cuttings have 1 eached appearance 
-Toucasia fragments present to rare 
-m1l 1ol id foraminifera present to rare 
-dense micrite cuttings present 
-single cal cite crystal pieces and aggregates rare 
-observed mollusc shell fra~ment partially replaced by chalcedony 
-iron stains present 
-dark gray chert rare 
-porosity negligible 

LIMESTONE - ALTERED LIMESTONE - DEDOLOMITE(?): MUDSTONE - WACKESTONE 
-10YR 8/1 
-dense micrite cuttings present 
-a few 1 arge cuttings which have altered sucrosic texture with sparry areas - probable dedol a-
mite 

-dark, ferrous precipitate present on severely altered cuttings 
-calcite crystal s present; noted 1 arge aggregates of etched cal cite cry~tal s coated with 

iron oxide precipitate 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE - GRAINSTONE 
Ls - Altered 1 s: mudstone - wackestone {90 percent) 
-Toucasia fragments rare 
-1ron-stained highly altered limestone cuttings common with iron oxide precipitates 

Ls: packstone - grainstone (10 percent) 
-mil iolid foraminifera common to abundant 
-cal cite cemented 
-porosity negligible 
-cal cite crystal aggregates and pieces of single crystals present 
-1 1ght brown - gray chert present 

LIMESTONE - ALTERED LIMESTONE - DEDOLOMITE(?): MUDSTONE 
Ls: mudstone (50 percent) · 
-10YR 7/1 
-dense 
-porosity negl i gi bl e 

Al tered 1 s - Dedolomite{?) (50 percent) 
-iron-stained yellowish 
-recrystallization common 
-possible dedol amite 
-observed large cutting which exhibits leaching of preferentially dolomitized burrow infill; 
burrow i nfill is altered and yell ow tinged 
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Depth 
( ft) 

1,010-1,020 

1,020-1,031 

1,031-1,041 

1,041-1,051 

1,050-1,063 

1,063-1,073 

1 ,073-1 ,083 

General descriptions of drill cuttings, well D-1--Continued 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 8/1 
Ls: mudstone - wackestone (80 percent) 
-dense 
-Toucasia fragments rare to present 
-mili oli d foraminifer a present 
-porosity negligible 

Altered 1 s ( 20 percent) 
-iron-stained yellow 
-iron oxide precipitate present 
-sparry calcite areas 
-porosity negligible 

LIMESTONE - ALTERED LIMESTONE: MUDSTONE - GRAINSTONE 
-10YR 8/1 
-mil iolid foraminifera rare to common 
-calcite cemented grainstone 
-iron stains present 
-porosity negl i gi bl e 

LIMESTONE: MUDSTONE 
-regional dense member 
-10YR 7/3 
-dense 
-iron stain tinge common 
-sl i ghtl y argillaceous 
-porosity negl i gi bl e 

LIMESTONE: PACKSTONE - GRAINSTONE 
-grainstone member 
-10YR 8/1 
-calcite cemented 
-mil iol id foraminifera common to abundant 
-iron stains present 
-porosity negligible 

LIMESTONE: PACKSTONE - GRAINSTONE 
-same as 1,041-1,051 ft 
~ight brown chert rare 

LIMESTONE: PACKSTONE - GRAINSTONE 
-10YR 8/1 
-calcite cemented 
-mil-1 ol i d for ami ni fer a abundant; other 1 arger "mil i ol i d 1 ike" for ami ni fer a al so present 
-porosity negligible 

LIMESTONE: PACKSTONE - GRAINSTONE 
-10YR 8/1 
-calcite cemented 
-mil iol id foraminifera common to abundant 
-mollusc fragments rare 
-iron stains rare 
-11 ght gray chert rare 
-porosity negligible 
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Depth 
(ft) 

1.083-1,094 

1,094-1,104 

1,104-1,114 

1' 114-1,126 

1,126-1,136 

General descriptions of drill cuttings, well D-1--Continued 

LIMESTONE: PACKSTONE - GRAINSTONE 
-lOYR 8/1 
-mil iol id foraminifera common to abundant 
-cal cite cemented 
-few dense micrite cuttings observed 
-iron stains common to present 
-porosity negligible 

CALCITIZED EVAPORITES? 
-10YR 8/4 
- i ron tinged yell ow 
-sparry c~cite cuttings with rare micrite matrix 
-uphol e gray chert present 
-see photographs of brecciated evaporite in which evaporites have been replaced by coarsely 
crystalline calcitic spar in core from TD-69-39-504 (Med1na Co.), as reported by Mench-Ell is 
(1985, p. 251, 253) 

LIMESTONE - DEDOLOMITE - CALCITIZED EVAPORITES: WACKESTONE 
-10YR 7/1 
Dedol amite(?) (45 percent) 
-sucrosic texture 
-reacts profusely with hydrochloric acid 
-pressure solution boundaries and/or clay seams present 

Ls: wackestone (45 percent) 
-mil iol id foraminifera common 
-porosity negl i gi bl e 

C~citized evaporites(?) (10 percent) 
-same as 1,094-1,104 ft 

LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE - GRAINSTONE 
-10YR 8/1 
-cal cite cemented mil iol id, fossil fragment grainstone with negligible porosity 
-mil iol id foraminifera present to common in other textures 
-iron stains present 
-cal cite crystals present; doubly terminated seal enohedron noted; twinned seal enohedra noted 
-these samples kept separate 

-porosity negligible 

LIMESTONE: MUDSTONE - GRAINSTONE 
Ls: mudstone - grainstone (40 percent) 
-10YR 8/1 
-dense micrite 
-minor amount of calcite cemented miliolid grainstone 
-iron-stains present 
-porosity negligible 

Ls: mudstone - wackstone (60 percent) 
-1 OYR 6/1 
-may be dol omit i c 
-miliolid foraminifera and mollusc fragments rare 
-pressure sol uti on boundary and/or clay seams present 
-porosity negligible 
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Depth 
( ft) 

1,136-1,146 

1,146-1,157 

1,157-1,167 

1,167-1,177 

1,177-1,189 

General descriptions of drill cuttings, well D-1--Continued 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE - GRAINSTONE 
Dolomitic 1 s: mudstone (90 percent) 
-10YR 7/1 
-sucrosic teKture 
-cal cite - blocky spar present 
-si ngl e cutting with probabl e al gal 1 ami nations 
-possible eel estite{?) rare 
-porosity not interconnected 
-micropores common 

Ls: wackestone - grainstone (10 percent) 
-10YR 8/1 
-cal cite cemented mil iol id grainstone 
-iron stains present 
-porosity negl i gi bl e 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-Note- majority of cuttings are very fine and difficult to examine 
-dolomitic limestone with sucrosic teKture 
-limestone- miliolid foraminifera present and minor amount of calcite cemented miliolid 
grainstone · 

-iron stains present in 1 imestone cuttings 
-eel estite(?) rare 
-brown chert present 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - GRAINSTONE 
-10YR 8/2 
-Note- majority of cuttings are very fine and difficult to eKamine 
Ls: wackestone - grainstone {90 percent) 
-cal cite cemented mil iol id grainstone 
-Toucasia fragments present to rare 
-porosity negl i gi bl e 

Dolomitic ls: mudstone (10 percent) 
-sucrosic texture 
-iron stains present 
-dark brown chert common 

DOLOMITIC LIMESTONE - DEDOLOMITE(?): MUDSTONE 
-10YR 7/1 
Dedolomite? (80 percent) 
-altered grainstone - mol di c porosity resulting from dissolved mil i ol id foraminifera in 
matrix with remnant sucrosic texture 

-poorly interconnected moldic porosity 

Dol omit i c 1 s: mud stone ( 20 percent) 
-sutrosic texture 
-porosity negl i gi bl e 

Noted few iron-stained limestone cuttings- uphole? 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - GRAINSTONE 
Ls: mudstone - grainstone (90 percent) 
-mil iol id grainstone has 1 eached appearance 
-Toucasia fragments present 
-predom1nantly mudstone 

Dolomitic 1 s: mudstone (10 percent) 
-sucrosic texture 
-porosity negligible 

Dark brown chert common 
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Depth 
{ft) 

1,189-1,199 

1,199-1,209 

1,209-1,220 

1,220-1,230 

1,230-1,240 

1,240-1,251 

1,251-1,261 

General descriptions of drill cuttings, well D-1--Continued 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE 
-lOYR 7/2 
Ls: mudstone {60 percent) 
-dense 
-slightly argillaceous micrite 
-porosity negligible 

Dolomitic 1 s: mudstone {40 percent) 
-sucrosic teKture 
-porosity very poor 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 6/2 
-pressure solution boundaries and/or clay seams present 
-miliolid foraminifera present to rare 
-dark brown chert common 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
-Note- cuttings are powdery and difficult to eKamine 
-10YR 7/1 
-mil iolid foraminifera common to present 
-unidentified fossil fragments present 
-porosity poor to negligible 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
-Note- cuttings powdery and difficult to eKamine 
-10YR 7/1 
-dense calcitic mudstone 
-slightly dolomitic miliolid, fossil fragment wackestone - packstone 
-pressure solution boundaries and/or clay seams rare 
-porosity poor to negligible 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE - PACKSTONE 
-Note- cuttings are powdery and difficult to eKamine 
-10YR 7/1 
-predominantly mudstone - wackestone 
-miliol id foraminifera present 
-dark brown chert present 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-Note - cuttings are powdery 
-10YR 7/1 
-mil fol id foraminifera present 
-iron stains present associated with calcite crystal aggregates 
-dark brown gray chert present 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
Dolomitic 1 s: mudstone {80 percent) 
-10YR 6/3 
-sucrosic teKture 
-cal cite crystal aggregates and druses present 
-dark brown-black chert present 
-porosity poor 

Ls: wackestone {20 percent) 
-10YR 8/1 
-Toucasia fragments present 
-sparry areas common- calcite replaced fossil fragments 
-porosity negl 1 gi bl e 
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Depth 
( ft) 

1,261-1,271 

1,271-1,281 

1,281-1,291 

1,291-1,301 

1,301-1,312 

1,301-1,312 

1,312-1,322 

1,322-1,332 

General descriptions of drill cuttings, well D-1--Continue~ 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
-mil 1 olid for ami ni fer a present 
-calcite crystal aggregates present; penetration twins noted 
-pressure solution boundaries and/or clay seams present 
-porosity negligible 

LIMESTONE: MUDSTONE AND PACKSTONE - GRAINSTONE 
-10YR 7/1 
-pressure sol uti on boundaries and/or clay seams present 
-miliol id, fossil fragment grainstone has fair i ntrapart1 cl e porosity 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-Note- cuttings are powdery and difficwt to examine 
Ls: wackestone (60 percent) 
-10YR 7/1 
-mil iol id foraminifera present 
-porosity negligible 

Dolomitic 1 s: mudstone (40 percent) 
-sucrosic texture 
-eel est i te( 1) 

Brown chert rare 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-Note - cuttings are powdery and sand size; difficult to examine; probable •contaminated" 

sample 
-iron stained, sand size cuttings common 
-coarse sand size cal cite crystal pieces c011111on 
-calcite cemented grainstone present 
-brown chert present 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-Note- cuttings are powdery and difficult to examine; probable •contaminated• sample 
-iron stained, sand size cuttings common 
-coarse sand size cal cite crystal pieces common 
-calcite cemented grainstone present 
-brown chert present 

LIMESTONE - DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-Note- cuttings are powdery and difficwt to examine 
-10YR 7/1 
-mil 1~1 id foraminifera present 
-some cuttings have dmomitic sucrosic texture 
-porosity negl i gi bl e 

LIMESTONE DOLOMITIC LIMESTONE: MUDSTONE - WACKESTONE 
-10YR 7/1 
-same as 1,301-1,312 ft 

LIMESTONE: WACKESTONE 
-10YR 7/1 
-mil iol id foraminifera present to c011111on 
-mollusc fragments present . 
-BRB' s ("black rotund bodi es 11

) common - probable pyrite replaced fossil allochems and fecal 
pellets; refer to Mench-Ell is (1985, p. 152) for extensive explanation of pyrite in the 
basal nodular member 

-pressure solution boundaries and/or clay seams common 
-porosity negl i gi bl e 
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Depth 
( ft) 

1,332-1,344 

1,344-1,354 

1,354-1,364 

1,364-1,375 

1,375-1,385 

General descriptions of drill cuttings, well D-1--Continued 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - PACKSTONE 
-mn 1ol id foraminifera co11111on 
-BRs•s present to common 
-1 arge mudstone cutting with fine pyrite crystals observed 
-few cal cite crystal s observed 
-1 i ght gray chert common 
-porosity negligible 

LIMESTONE - DOLOMITIC LIMESTONE: WACKESTONE - PACKSTONE 
-mil1ol id foraminifera common to present 
-BRB•s common to present · 
-pressure solution boundaries and/or clay seams present 
-porosity negl i gi bl e 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 7/1 
Dolomitic 1 s: mudstone {50 percent) 
-sucrosic teKture 
-moldic porosity (after foraminifera) fair 

Dol ami t1 c 1 s: mudstone (50 percent) 
-dense 
-very fine sucrosic texture 
-porosity negl ig1b1 e 

Calcite crystal s present 

DOLOMITIC LIMESTONE: MUDSTONE 
-same as 1,354-1,364 ft 

DOLOMITIC LIMESTONE: MUDSTONE 
-10YR 6/1 
-sucrosic texture 
-variation in percent of moldic porosity 
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Cumulative-depth flow tests, well 0-1 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
ps/cm, microsiemens per centimeter at 25• Celsius; •c, degrees Celsius] 

Test 
num­
ber 

1 

2 

3 

4 
5 

6 

7 

8 
9 

10 

Interval 
( ft) 

854- 894 

854- 947 

854- 999 

854-1,052 

854-1,105 

854-1,157 

854-1,209 

854-1,261 

854-1,312 

854-1,364 

Average 
discharge 
(gal/min) 
!IY 

.1/.~/412 
!/713 

748 
.§/fill 

768 

797 

797 

825 

833 

809 

Water level, Water level, Oraw-
fl owing recovery down 

(ft) (ft) (ft) 
y ¥ 

17.04 

5.13 

6. 68 

6.11 
6.06 

5.06 

5.26 

4.40 
4.;19 

4.16 

25.58 

25.51 

25.23 

25.12 

24.49 

24.92 

24.33 

24.59 

24.53 

23.61 

8.54 

20.38 

18.55 

19.01 

18.43 

19.86 

19.07 

20.19 

20.34 

19.45 

1/ Discharge determined by manometer with 10-inch pipe X 8-inch orifice. 
"l! Duration of flow, 1 hour; duration of recovery, 1 hour. 
!/ Water levels determined by direct readings. 

Speci fie 
capacity 

[ (gal/min) /ft] 

48.24 

34.98 

40.32 

38.82 

41. fil 

40.13 

41.79 

40.86 

41.20 

41.59 

~/ Duration of flow, 1 hour; duration of recovery, 1 hour, 45 minutes. 
ri! Oi scharge determined volumetrically. · 
]/ Duration of flow, 1 hour, 20 minutes; duration of recovery, 40 minutes. 

Speci fie 
conductance 

( aaS/cm) 

511 

520 

480 

475 

495 

482 

495 

495 

482 

490 
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864-894 Cumulative-depth 

854-947 

854-999 
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854-1209 

854-1261 

864-1312 

864-1364 

Interval, In feet 

Q 1500~--~----L---~----~--~~--~--~ 

Temper­
ature 
( •c) 

25.0 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 

26.5 
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Drawdown test, well D-1 

[ft, feet; gal/min, gallons per minute; (gal/min}/ft, gallons per minute per foot; 
JJS/cm, mic rosiemens per centimeter at 25° Cel s1 us] 

Well Inter- Average Water Water Draw- Spec i fie Specific 
num- val discharge 1 evel , 1 evel , down capacity 
ber (ft} (gal/min} static end flow (ft} [ (gal/min }/ft] 

yy ( ft} (ft} .. 

~ ~/ 

D-1 854-1,384 1,335 ~+22.27 .~/+7 .43 14.84 89.99 

Artesia no. 1 863- 977 -- +23.25 +21.98 1.27 

Artesia no. 3 860-1,108 -- +22.97 +22.04 .95 

1/ Discharge detennined by manometer with 10-inch pipe X 8-inch orifice. 
~/ Duration of flow of well D-1 was 7 hours; duration of recover,y, 2 hours, 30 minutes. 
!/ Water 1 evel s detemi ned by pressure transducer. 
!J Water levels detemined by direct readings. 
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Interval flow tests, well D-1 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
~S/cm, m1crosiemens per centimeter at 25• Celsius] 

Test 
num­
ber 

Inter­
val 

(ft) 

Average 
discharge 
(gal /min) 

Water Water 
1 evel, 1 evel , 
static f1 owing 

Water 
1 evel, 

end flow 

Draw-
down 
(ft) 

Specific 
capacity 

[ ( gal/min)/ft] 

1 

2 
3 

4 
-
1/ 
"'ll 
!/ 
l/ 
lfil 
Til 
T/ 
w 

1,158-1,384 
1,225-1,384 
1-,040-1 '384 

~ 1,148-1,223 

y 

.Y32.4 
!1114.0 
§' 64.0 
1!~7 .56 

(ft) 
y 

+21.67 
+20.50 
+21.15 
+17.30 

(ft) (ft) 
~/ y 

+12.19 -- 9.48 
+10.44 -- 10.06 
+13.20 -- 7.95 

-- ~ +14.53 .2.77 

Discharge detenni ned by manometer w1 th 4-i nch pipe X 2-i nch ori fie e. 
Water levels determined by direct readings. 
Duration of flow, 7 hours; duration of recovery, 1 hour. 
Duration of flow, 8 hours, 40 minutes; durat1 on of recovery, 1 hour. 
Duration of flow, 8 hours, 10 minutes; duration of recover.y, 1 hour. 
Completed monitor well. 
Discharge determined volumetrically. 
End of 1 hour flow. 
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Drawdown test 

4 

2 

I'll I I 

Drawdown test 

3 

Test no. 1 

2 

3.42 
11.33 
8.05 
2.73 

1400 I I I I 
0 20 40 60 8·0 100 0 2000 4000 6000 8000 

SPECIFIC CAPACITY 1 I~ 

GALLONS PER MINUTE PER FOOT 

SPECIFIC CONDUCT ANCE 1 IN 

MICROSIE-MENS PER CENTIMETER 

Speci fie 
conductance 
(~S/cm) 

1,862 
6,380 

474 



Water-guali t~ data! well D-1 

[ft, feet; •c, degree Celsius; "S/cm, micros1emens per 
centimeter at 25• Celsius; mg/L, milligrams per liter] 

Depth Depth Alk.a- Solids, Spe-
to top to bot- Spe- 11nity, Magne- Potas- Chlo- Fluo- sn ica, sum of cific 

of tom of cific wh wat Calcium, sium, Sodium, si um, ride, Sulfate, ride, dis- consti t- con-
water- water- con- pH total dis- dis- dis- dis- dis- dis- dis- solved uents, duct-

bearing bearing Temper- duct- (stand- field solved solved solved solved solved solved solved (mg/L dis- a nee 
Date zone zone ature ance· ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved 1 ab 

(ft) (ft) < ·c > ("S/cm) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl ) as S04) as F) SiOz) (MG/L) (11S/cm) 

March 1986 
04 ••• 854 894 25.0 511 6.90 197 63 17 10 1.4 16 23 0.3 12 260 485 
05 ••• 854 947 26.5 520 6.80 198 64 17 10 1.3 17 24 0.3 12 260 487 
06 ••• 854 999 26.5 -- 6.80 -- 64 17 10 1.3 16 27 0.3 12 -- 453 
07 ••• 854 1052 26.5 475 6.90 200 65 17 10 1.3 17 17 0.3 12 260 471 
12 ••• 854 1105 26.5 495 6.80 198 64 17 10 1.3 17 17 0.3 11 260 455 
14 ••• 854 1157 26.5 482 6.80 -- 64 17 10 . 1.3 17 16 0.3 12 -- 488 
17 ••• 854 1209 26.5 495 6.90 192 64 17 10 1.3 17 24 0.3 12 260 489 
18 ••• 854 1261 26.5 495 6.70 190 64 17 10 1.2 17 23 0.3 11 260 490 
19 ••• 854 1364 26.5 482 6.90 198 63 16 9.7 1.2 16 18 0.3 11 250 472 
24 ••• 854 1384 26.5 490 7.00 188 63 16 9.8 1.3 17 23 0.4 11 250 491 
25 ••• 1158 1384 26.5 1862 6.90 204 170 69 120 7.8 220 470 1.2 13 1200 1950 
26 ••• 1225 1384 -- 6380 -- 255 630 280 600 33 1100 2000 3.3 20 4800 6310 

I 27 ••• 1040 1384 26.5 474 6.90 198 64 16 9.9 1.2 17 16 0.3 12 260 487 
00 July 
.,J::::o 18 ••• 1148 1223 -- 1040 -- 206 110 37 52 3.9 100 200 0.8 13 640 1010 
I Aug. 

15 ••• 1148 1223 -- 860 -- 205 100 33 -- -- 79 150 -- -- -- 926 
Sept. 

18 ••• 1148 1223 -- 881 -- 202 97 35 -- -- 99 190 -- -- -- 976 



Owner: 

Drilling started: 

Well completed: 

Location: 

Altitude of 
land surface: 

Total test depth: 

Casing depth: 

Depth to 
formation tops: 

Geophysical logs: 

Borehole surveys: 

Flow tests: 

Monitored depth 
interval: 

Water-quality data: 

Well summary, well-D-2 

AY-68-37-527 

San Antonio City Water Board 

4-23-86 

5-07-86 

339 Coliseum Road, San Antonio, Texas 
(adjacent to Artesia pump station) 

641 feet above sea level 

926 feet 

7-5/8 inch casing to 873 feet 
2-3/8 inch casing to 874 feet 

Navarro Group and 
Taylor Marl, undivided------ surface 
Anacacho Limestone---------- 444 feet 
Austin Group---------------- 595 feet 
Eagle Ford Group------------ 715 feet 
Buda Limestone-------------- 746 feet 
Del Rio Clay---------------- 804 feet 
Georgetown Limestone-------- 864 feet 
Edwards Group (Rose, 1972)-- 875 feet 

Natural gamma 
Caliper 
Spontaneous potential 
Resistivity 

None 

Interval flow test 

874-926 feet - Open hole 

Field measurements and selected inorganic constituents 
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I 
00 
0\ 
I 

Depth Depth 
to top to bot-

of tom of 
water- water-

bean ng bearing Temper-
Date zone zone ature 

(ft) (ft) ( •c > 

July 1986 
18 ••• 874 926 --

Auf. 
5 ••• 874 926 --

Sept. 
18 ••• 874 926 --

Interval flow test, well D-2 

[ft, feet; gal/min, gallons per minute; (gal/min)/ft, gallons per minute per foot; 
pS/cm, microsiemens per centimeter at 25• Celsius] 

Test Inter- Average Water Water Draw- Speci fie Speci fie 
num- val discharge 1 evel, 1 evel , down capacity conductance 
ber (ft) (gal/min) static end flow (ft) [ (gal/min)/ft] (pS/cm) 

!1 (ft) (ft) 
y y 

1 873-926 1/350.18 +13.20 +7.32 5.88 59.55 490 

1/ Discharge determined .by manometer with 6-inch pipe X 4-inch orifice. 
"'!./ Water 1 evel s determined by direct readings. 
II Duration of flow, 7 hours; duration of recovery, 1 hour. 

Water-~alitl data 1 well D-2 

[ft, feet; •c, degree Celsius; 1.1S/cm, microsie~~ens per 
centimeter at 25• Celsius; mg/L, m1111graiiS per liter] 

Alka- Solids, 
Spe- 11ni ty, Magne- Potas- Chlo- Fluo- Silica, sum of 
cific wh wat Calcium, sium, Sodium, sium, ride, Sulfate, ride, dis- consti t-
con- pH total dis- dis- dis- dis- dis- dis- dis- solved uents, 
duct- (stand- field solved solved solved solved solved solved solved (mg/L dis-
a nee ard (mg/L as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L as solved 

(I.IS/cm) units) CaCOJ) as Ca) as Mg) as Na) as K) as Cl) as SO.,) as F) SiOz) (mg/L) 

474 -- 199 66 17 9.7 1.3 19 24 0.3 12 270 

410 -- 197 68 16 -- 3.4 -- -- -- -- --
427 -- 197 61 16 -- -- 18 25 -- -- --

Spe-
c1 fie 
con-
duct-
a nee 
lab 

(I.IS/cm) 

483 

469 

482 
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Table 5.--Field data for cumulative-denth fl~ tests 

[ft, feet; gal/min; gallons per minute] 

Water level 1/ water 1 evel 1/ 
Date and time above land-surfiCe 01 scharge 2/ Remarks Date and time above land-surfaCe 01 sc harge 2/ Remarks 

datUII (ft) <sal/min)- datl.lll ( ft) (gal/min) -

Well: AY-68-37-521 (A-1) Well: AY-68-37-521 (A-1)--Continued 

Interval: 965-1,019 feet Test nii!Oer: 3--Conti nued 
Test nlld>er: 1 

July 24, 1985--Continued 
July 22, 1985 1455 36.96 
1445 96 Start of flow. y 1500 37.08 
1500 96 1505 37.08 
1515 96 1510 37.08 
1527 96 1515 37.19 
1535 96 1520 37.19 
1545 End of flow, begin 1525 37.19 
1545:30 21.94 recovery. 1530 37.08 
1546 35.U 1535 37.08 
1547 39.38 1540 37.08 
1548 39.27 1545 37.08 End of test. 
1549 39.73 
1550 39.73 
1554 39.84 Interval: 965-1,175 feet 
1557 39.84 Test nii!Oer: 4 
1600 39.84 
1605 39.96 July 25, 1985 
1610 39.96 0927 341 Start of flow. ~/ 
1615 39.96 0942 341 
1620 39.96 0957 341 
1630 39.96 1012 341' 
1645 39.96 End of test. 1022 341 

1027 End of flow, begin 
1027:30 31.76 recovery. 

Interval: 965-1,071 feet 1028 32.69 
Test nii!Oer: 2 1029 34.19 

1030 35.00 
July 23, 1985 1031 35.57 
2015 151 Start of flow. ~/ 1032 35.92 
2030 151 1033 36.04 
2035 151 1034 36.15 
2045 151 1035 36.27 
2100 151 1036 36.38 
2107 151 1037 36.38 
2110 151 1042 36.50 
2115 End of flow, begi n 1047 36.61 
2115:30 27.72 recovery. 1052 36.61 
2116 35.46 1057 36.61 
2117 37.08 1112 36.61 
2118 37.42 1127 36.61 End of test. 
2119 37.54 
2120 37.65 
2125 37.65 Interval: 965-1,228 feet 
2130 37.65 Test nii!Oer: 5 
2135 37.65 
2140 37.65 July 25, 1985 
2145 37.65 1840 481 Start of flow. y 
2150 37.~ 1855 481 
2155 37.65 1910 481 
2200 37.65 1925 481 
2215 37.65 End of test. 1935 481 

1939 3.46 481 
1940 End of flow, begin 

Interval: 965-1,123 feet 1940:30 31.07 recovery. 
Test number: 3 1941 33.38 

1942 33.84 
July 24, 1985 1943 34.19 
1345 257 Start of flow. "!I 1945 34.77 
1400 257 1950 35.11 
1415 257 1955 35.23 
1430 257 2000 35.34 
1440 257 2005 35.34 
1445 End of flow, begin 2010 35.34 
1445:30 32.22 recovery. 2015 35.34 
1446 \ 34.88 2020 35.34 
1447 35.69 2025 35.34 
1448 36.15 2030 35.23 
1449 36.38 2035 35.23 
1450 36.61 2040 35.23 End of test. 

See footnotes at end of table. 
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Table 5.--Field data for cumulative-depth flow tests--continued 

Water 1 evel 1/ Water 1 evel 1/ 
Date and time above land-surfite Discharge 2/ Reurts Date and tiM above 1 and-su rfice 01 sc ha rge 2/ Remarts 

datUII (ft) (f!l/llin) - data. (ft) (gal/•in) -

Well: AY-68-37-521 (A-ll--continued Well: AY-68-37-521 (A-1)--tontinued 

Interval: 965-1,279 feet Test na.ber. a--continued 
Test na.ber: 6 

July 29, 1985--tontinued 
July 26, 1985 1757 32.22 
1105 Start of flow. 1/ 1758 32.22 
1120 1759 32.34 
1135 1800 32.34 
1143 1805 32.46 
1200 2.65 564 1810 32.57 
1205 End of flow, begt n 1815 32.69 
1205:30 28.75 recover,. 1820 32.80 
1206 32.91 1825 32.80 
1207 33.37 1830 32.80 
1208 33.84 1840 32.92 
1209 34.07 1850 32.92 End of test. 
1210 34.31 
1215 34.76 
1220 34.99 Interval: 965-1,437 feet 
1225 35.11 Test ..-ber: 9 
1230 35.22 
1240 35.22 July 30, 1985 
1250 35.34 1015 Start of f1 ow. y 
1300 35.34 1030 
1305 35.34 End of test. 1045 

1100 
1110 576 

Interval: 965-1,331 feet 1115 3.35 End of f1 ow, beg1 n 
Test n.t»er: 7 1115:30 25.29 recovery. 

1116 29.91 
July 29, 1985 1112 31.07 
0805 Stlrt of flow. y 1118 31.28 
0820 1119 31.76 
0835 1120 31.99 
0836 1125 32.34 
0850 1130 32.46 
0900 3.45 575 1135 32.57 
0920 3.45 1140 32.57 
0905 3.35 End of f1 ow, beg1 n 1145 32.57 
0905:30 27.49 recover,. 1150 32.57 
0906 31.18 1200 32.11 
0907 32.34 1210 32.69 
0908 32.80 1215 32.69 End of test. 
0909 33.03 
0910 33.26 
0915 33.73 Interval: 965-1,489 feet 
0920 33.84 Test na.be r: 10 
0925 33.96 
0930 33.96 July 31, 1985 
0935 34.07 0742 Start of f1 ow. l! 0940 34.07 0757 
0950 34.07 0812 
1000 34.07 0827 
1005 34.07 End of test. 0837 3.23 590 

0842 3.23 End of f1 ow, beg1 n 
0842:30 24.95 recovery. 

Interval: 965-1,384 feet 0843 29.34 
Test number: 8 0844 30.61 

0845 30.61 
July 29, 1985 0846 30.95 
1650 Start of flow. y 0847 31.42 
1705 0848 31.53 
1720 0849 31.65 
1735 0850 31.76 
1745 3.47 588 0855 31.99 
1750 3.47 End of f1 ow, beg1 n 0900 32.11 
1750:30 26.57 recover,. 0905 32.22 
1751 30.61 0810 32.34 
1752 31.07 0920 32.34 
1753 31.42 0930 32.34 
1754 31.76 0935 32.34 
1755 31.88 0942 32.34 End of test. 
1756 32.11 

See footnotes at end of table. 

-90-



Table 5.--Field data fo~ cumulative-depth flow tests--continued 

Water 1 eve1 1/ Water 1 evel 47 
Date and time above land-surfite Di sc ha rge 2/ Remart s · Date and tilDe above land-surfaCe Discharge 2/ Remarts 

datum (ft) (9!1/min) - datum ( ft) (gal/min) -

Well: AY-68-37-522 (A-2) Well: AY-68-37-523 (A-3)--continued 

Interval: 964-1,019 feet Test nUIIIber: 1--conti nued 
Test nUIIIber: 1 

October 10, 1985--conti nued 
September 13, 1985 2120 35.91 
0655 18.69 213D 35.93 End of test. 
0700 Start of flow. y 
0708 2.26 9.9 
0715 9.6 Interval: 964-1,071 feet 
0730 2.22 Test n1.1111ber: 2 
0738 2.22 9.2 
0740 End of flow. begin October 11, 1985 
0740:15 9.47 recovery. 1110 Start of flow. 1/ 
0740:30 11.52 1113 36.2 
0741 14.90 1116 3.84 
0742 17.09 1122 33.3 
0743 17.90 1130 3.86 
0744 18.17 1135 36.6 
0745 18.24 1145 3.84 
0750 18.53 1150 33.4 
0755 18.64 1200 3.85 33.4 
0800 18.55 1220 3.84 33.4 
0802 18.53 End of test. 1225 34.5 

1235 
1239 3.84 

Interval: 964-1,075 feet 1240 End of flow, beg1 n 
Test nUIIIber: 2 1241 28.40 recovery. 

1242 32.45 
September 13, 1985 1243 34.44 
1400 2.15 Start of flow. y 1244 34.69 
1415 2.13 1245 34.74 
1430 1255 34.84 
1445 2.11 127 1310 34.86 End of test. 
1500 2.11 End of flow, begin 
1500:15 3.64 recovery. 
1500:30 4.94 Interval: 964-1,123 feet 
1501 13.17 Test number: 3 
1502 19.80 
1503 22.57 October 14, 1985 
1505 24.14 0735 3.15 Start of flow. y 
1506 24.49 0745 
1507 24.83 0755 3.17 
1508 25.06 0805 
1510 25.29 0815 3.18 
1515 25.53 0825 73 
1520 25.64 0835 3.18 End of f1 ow, begin 
1525 25.76 0836 33.50 recovery. 
1530 25.76 0837 34.15 
1540 25.81 0838 34.44 
1550 25.81 0839 34.59 
1600 25.81 End of test. 0840 34.66 

0845 34.85 
0850 34.92 

Well: AY-68-37-523 (A-3) 0855 34.94 
0900 34.95 

Interval: 964-1,019 feet 0910 34.96 
Test number: 1 0920 34.95 

0930 34.90 
October 10, 1985 0935 34.87 End of test. 
1930 5.8 Start of flow. y 
1947 y3.72 
1952 5.4 Interval: 964-1,174 feet 
2002 Test number: 4 
2010 y3.74 5.4 
2025 5.3 October 15, 1985 
2030 4/3.73 End of flow, begin 0545 34.12 
2032 4721.00 recovery. 0630 4.20 Start of flow. y 
2033 l/26.50 0640 4.18 
2034 ~/29.05 0650 
2035 l/31.70 0700 4.02 
2036 ~/33.40 0710 87 
2040 l/35.50 0720 End of flow, begin 
2053 - 35.80 0730 4.02 recovery 
2105 35.86 

See footnotes at end of table. 
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Table S.··field data for cumulative-depth flow tests·-Continued 

Water level 47 Water level 4/ 
Date and time above land·surfiCe Discharge 5/ Remarks Date and time above land-surfice Discharge 5/ Remarks 

datum (ft) Csal/min) - datum (ft) Csal/min) -

Well: AY-68-37-523 (A-3)--Continued Well: AY-68-37·524 (C·1)--Continued 

Interval: 964-1,174 feet Interval: 832·991 feet 
Test nii!Oer: 4·-Continued Test nCIIIber: 3 

October 15, 1985--Conti nued Novemer 19, 1985 
0731 32.50 1700 Start of flow. 'lJ 
0732 32.80 1701 7.08 991 
0734 33.24 1710 6.98 981 
0735 33.35 1720 6.96 966 
0741 33.55 1730 6.93 976 
0747 33.55 1740 6.95 985 
0755 33.51 1750 6.98 968 
0805 33.46 1755 7.00 975 
M15 33.42 1800 End of flow, begin 
0830 33.39 End of test. 1800:30 41.20 recovery test. 

1801 41.65 
1802 41.90 

Well: AY-68-37-524 (C-1) 1803 42.14 
1804 42.25 

Interval: 832-891 feet 1805 42.34 
Test nCIIIber: 1 1806 42.42 

1807 42.49 
Noveeer 18, 1985 1808 42.55 
1110 Start of flow. ~ 1810 42.62 
1112 7.00 991 1815 42.73 
1120 6.97 1,000 1820 42.80 
1130 7.05 976 1825 42.85 
1140 7.04 981 1830 42.87 
1150 7.08 976 1840 43.03 
1200 7.02 985 1850 43.11 
1205 7.03 981 1900 43.15 End of test. 
1210 End of flow, begin 
1210:30 42.09 recovery. 
1211 42.28 
1312 42.57 Interval: 832-1,042 feet 
1213 42.72 Test nCIIIber: 4 
1214 42.82 
1215 42.89 Noveeer 20, 1985 
1216 42.95 0915 Start of flow. '}_/ 
1217 42.98 0917 6.96 981 
1220 43.02 0927 7.32 991 
1225 43.08 0937 7.20 964 
1230 43.11 0947 7.05 985 
1235 43.13 0957 7.02 964 
1240 43.17 1007 7.05 955 
1250 43.20 1013 7.20 95'5 
1300 43.20 1015 End of flow, begin 
1310 43.23 End of test. 1015:30 36.40 recovery. 

1016 40.55 
1017 42.04 

Interval: 832·941 feet 1018 42.25 
Test nCIIIber: 2 1019 42.36 

1020 42.44 
Noveeer 18, 1985 1021 42.51 
0800 Start of flow. }/ 1022 42.56 
0801 7.15 972 1023 42.60 
0810 7.10 987 1025 42.67 
0820 7.15 1,000 1030 42.86 
0830 7.20 964 1035 42.96 
0840 7.15 1,020 1040 43.00 
0850 7.11 1,000 1045 43.00 
0855 7.14 1.~ 1050 42.99 
0900 End of flow, begin 1100 43.02 
0912 30.10 recovery. 1110 43.04 
0915 32.10 1115 43.05 End of test. 
0920 35.10 
0925 37.16 
0930 38.62 
0940 40.39 
0950 41.34 
1000 41.88 End of test. 

See footnotes at end of table. 
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Table 5.--Field data for cumulative-depth flow tests--Continued 

Water level 4/ Water 1 evel 4/ 
Date and time above land-surface Di sc ha rge 5/ Remarts Date and time above land-surface Discharge 5/ Remarts 

datum (ft) (9!1/min) - datum ( 9!1/m1n) -

Well: AY-68-37-524 (C-1)--Continued Well: AY-68-37-524 (C-1)--Continued 

Interval : 832-1,095 feet Interval: 832-1,199 feet 
Test number: 5 Test number: 7--Conti nued 

November 20, 1985 November 21, 1985--Continued 
1705 Start of flow. y 1727 7.12 1,020 
1710 6/715 1733 7.15 1,050 
1720 5.10 o/736 1735 End of flow, begin 
1730 5.21 o/750 1735:30 41.35 recovery. 
1740 5.30 o/790 1736 41.58 
1750 5.50 o/839 1737 41.88 
1800 5.60 !/819 1738 42.06 
1805 End of fl ow, begi n 1739 42.17 
1805:30 recovery. 1740 42.27 
1806 42.45 1742 42.38 
1807 42.55 1745 42.46 
1808 42.59 1750 42.49 
1809 42.61 1755 42.51 
1810 42.68 1800 42.54 
1811 42.73 1805 42.61 
1812 42.76 1815 42.69 
1815 42.84 1825 42.90 
1820 42.90 1835 43.09 End of test. 
1825 42.94 
1830 42.97 
1840 42.97 Interval: 832-1,251 feet 
1850 42.97 Test number: 8 
1900 43.09 
1905 43.13 End of test. November 22, 1985 

0550 43.77 
0855 Start of flow. y 

Interval: 832-1,147 feet 0857 7.00 1,030 
Test number: 6 0907 6.98 1,020 

0917 6.85 1,030 
November 21, 1985 0927 6.90 992 
0830 Start of flow. y 0937 7.10 1,050 
0831 7.35 1,060 0947 7.05 1,030 
0840 7.40 1,050 0953 7.00 964 
0850 7.42 1,010 0955 End of flow, begin 
0900 7.38 1,000 0955:30 41.40 recovery. 
0910 7.32 1,000 0956 41.55 
0920 7.41 1,020 0957 41.85 
0925 7.37 1,020 0958 42.05 
0930 End of flow, begin 0959 42.09 
0930:30 42.00 recovery. 1000:30 42.34 
0931 42.25 1001 42.37 
0932 42.49 1002 42.45 
0933 42.67 1003 42.48 
0934 42.80 1005 42.55 
0935 42.88 1010 42.63 
0936 42.94 1015 42.67 
0937 42.98 1020 42.68 
0940 43.04 1025 42.66 
0945 43.02 1035 42.62 
0950 42.94 1045 42.76 
0955 42.87 1055 42.88 End of test. 
1000 42.83 
1010 42.77 
1020 42.72 Interval: 832-1,302 feet 
1030 42.91 End of test. Test number: 9 

November 22, 1985 
Interval: 832-1,199 feet 1600 Start of flow. y 
Test number: 7 1602 6.95 985 

1612 6.85 966 
November 21, 1985 1622 6.88 1,070 
1635 Start of flow. y 1632 6.90 1,010 
1637 7.25 1,070 1642 1,050 
1647 7.22 1,020 1652 6.88 945 
1657 7.15 1,000 1657 6.84 1,050 
1707 7.10 1,050 
1717 7.13 972 

See footnotes at end of table. 
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Table 5.--Field data for cumulative-depth flow tests--Continued 

Water 1 evel 4/ 
Date and time above 1 and-surfi:e Discharge 5/ 

datum (ft) (gal/min) -
Renarts 

Well: AY-68-37-524 (C-1)--continued 

Interval: 832-1,302 feet 
Test number: 9--tonti nued 

November 22, 1985--tonti nued 
1700 
1700:30 
1701 41.08 
1702 41.99 
1703 42.18 
1704 42.40 
1705 
1706 42.52 
1708 42:56 
1710 42.61 
1715 42.68 
1720 42.70 
1730 42.71 
1740 42.69 
1750 42.67 
1800 42.60 

InteNal: 832-1,352 feet 
Test number: 10 

November 23, 1985 
0942 
0944 7.4 
0954 7.3 
1004 7.28 
1014 7.30 
1024 7.26 
1034 7.30 
1040 7.40 
1042 :"' 

1042:30 
1044 42.67 
1045 42.77 
1046 42.84 
1047 42.93 
1048 43.04 
1049 43.11 
1050 43.12 
1052 43.25 
1057 43.36 
1100 43.41 
1105 43.43 
1110 43.43 
1115 43.43 
1120 43.43 
1130 43.21 
1140 43.06 
1142 43.04 

1,000 
1,000 
1,040 
1,000 

962 
992 

1,050 

End of f1 ow. beg1 n 
recovery. 

End of test. 

Start of f1 ow. 1J 

End of f1 ow, beg1 n 
recovery. 

End of test. 

. NOTE: Discharge dete1111ined with Hoff meter fran full 10-inch pipe. 

Well: AY-68-37-525 (C-2) 

Interval: 832-882 feet 
Test number: 1 

January 14, 1986 
1640 
1650 
1700 
1710 
1720 
1730 
1740 
1742 

3.10 
3.05 
3.ZO 
3.19 
3.16 
3.18 

36.80 

See footnotes at end of table. 

2/23.1 
'2'/23.6 
I/24.0 
'2'/23.8 
I/24.0 
- 24.4 

Start of f1 ow. 1.1 

End of f1 ow, begin 
recovery. 
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Water 1 evel 4/ 
Date and time above land-surface Discharge 2/ 

datum (gal/min) -
Remar'(s 

Well: AY-68-37-525 (C-2)--tontinued 

Interval: 832-882 feet 
Test number~ 1--continued 

January 14, 1986--tonti nued 
1743 39.60 
1744 41.85 
1745. 43.26 
1746 44.25 
1747 44.75 
1750 45.72 
1755 45.85 
1800 45.97 
1805 46.04 
1810 46.06 
1820 46.11 
1830 46.15 
1840 46.17 

Interval: 832-932 feet 
Test n1.111ber: 2 

January 15, 1986 
0900 
0910 3.17 
0920 3.18 
0930 3.18 
0940 3.18 
0950 3.20 
1000 3.20 
1001 34.50 
1002 40.55 
1003 43.85 
1004 45.22 
1005 45.60 
1006 45.72 
1007 45.78 
1010 45.82 
1015 45.89 
1020 45.97 
1025 45.99 
1030 46.00 
1040 45.96 
1050 45.89 
1100 45.86 

Interval: 832-986 feet 
Test n1111ber: 3 

January 15, 1986 
1740 
1745 3.24 
1755 3.22 
1805 3.22 
1815 3.22 
1825 3.23 
1835 3.22 
1840 
1845 45.72 
1846 45.98 
1847 46.10 
1850 46.17 
1855 46.25 
1900 46.30 
1905 46.34 
1910 46.38 
1920 46.39 
1930 46.41 
1940 46.40 

27.2 
26.8 
26.8 
26.5 
27.1 
26.8 

28.5 
28.1 
27.8 
27.8 
27.8 
28.5 

End of test. 

Start of f1 ow. lf 

End of flow, beg1 n 
recovery. 

End of test. 

Start of flow. lf 

End of flow, begin 
recovery. 

End of test. 



Table 5.--Field data for cumulative-depth flow tests--Continued 

Water I eve I 4/ Water level 47 
Date and time above land-surfite Discharge 2/ Remarts Date and time above land-surlice Discharge 21 Rema-ts 

datum (ft) Csal/min) - datum (ft) (11!1/min) -

Well: AY-68-37-525 (C-2)--continued Well: AY-68-37-525 (C-2)--continued 

Interval: 832-1,049 feet Interval: 832-1,150 feet 
Test m.nber: 4 Test m.nber: 6--conti nued 

January 16, 1986 January 17, 1986--continued 
1025 Start of flow. '1f 2125 3.71 End of flew, begin 
1030 3.21 30.6 2126 40.10 recovery. 
104D 3.21 30.6 2127 41.60 
105D 3.23 30.6 2128 42.50 
1100 3.22 30.6 2129 43.03 
1110 3.24 30.6 2130 43.30 
1120 3.24 30.6 2131 43.55 
1125 End of f1 ow, beg1 n 2132 43.84 
1126 37'.20 recovery. 2135 44.36 
1127 44.55 2140 44.81 
1128 45.97 2145 45.08 
1129 46.32 2150 45.27 
1130 46.42 2155 45.44 
1131 46.40 2205 45.64 
1132 46.44 2210 45.77 
1135 46.56 2225 45.88 End of test. 
1140 46.66 
1145 46.75 
1150 46.78 Well: AY-68-37-526 (D-1) 
1155 46.82 
1205 46.83 Interval: 854-894 feet 
1215 46.88 Test number: 1 
1225 46.91 End of test. 

March 4, 1986 
1715 Start of f1 ow. '1f 

Interval: 832-1,101 feet 1725 4.18 
Test mnber: 5 1730 15.90 

1735 16.18 
January 17, 1986 1745 16.57 
0900 Start of flow. '1f 1755 16.65 
0905 3.24 37.5 1805 16.68 
0915 3.23 37.0 1815 16.69 
0925 3.24 37.5 1825 16.69 412 
0935 3.24 37.5 1830 17.04 End of f1 ow, begin 
0945 3.24 37.0 1832 25.58 recovery. 
0955 3.24 37.0 1834 25.58 
1000 End of f1 ow, beg1 n 1836 25.58 
1001 41.00 recovery. 1838 25.58 
1002 45.05 1840 25.59 
1003 46.30 1845 25.59 
1004 46.57 1850 25.55 
1005 46.73 1855 25.49 
1006 46.81 1900 25.46 
1007 46.86 1905 25.44 
1010 46.97 1910 25.53 
1015 47.05 1915 25.58 End of test. 
1020 47.10 
1025 47.09 
1030 47.08 Interval: 854-947 feet 
1040 47.12 Test nUIIIber: 2 
1050 47.09 
1100 47.09 End of test. Ma n:h 5, 1986 

1230 4.60 Start of f1 ow. '1f 
1240 4.65 

Interval: 832-1,150 feet 1250 5.10 
Test nLDber: 6 1300 5.14 

1310 5.14 
January 17, 1986 1320 5.10 713 
1900 3.69 Start of flow. 1/ 1330 5.13 End of f1 ow, begf n 
1915 3.69 96 1331 23.40 recovery. 
1930 3.70 1332 25.00 
1945 3.70 95 1334 24.94 
2000 3.69 1336 24.86 
2015 3.69 94 1338 24.86 
2030 3.72 1340 24.88 
2045 3.69 98 1345 24.89 
2100 3.69 1350 25.62 
2115 3.68 98 1400 25.57 

See footnotes at end of table. 
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Table 5.--Field data for cumulative-depth flow tests--continued 

Water level 4/ Water level 4/ 
Time above land-surfiCe D1 sc ha rge 8/ Remarts Date and time above land-surFace Di sc har·ge 8/ Remarts 

datUII (ft) (gal/llin) - datUII (ft) (gal/min) -

Well: AY-68-37-526 (D-1)--continued Well: AY-68-37-526 (D-1)--Continued 

Interval: 854-947 feet Interval: 854-1,105 feet 
Test number: 2--Conti nued Test mnber: 5 

March 5, 1986--Conti nued March 12, 1986 
1410 25.52 1940 Start of flow. '# 
1420 25.49 1945 6.01 768 
1430 25.51 End of test. 1950 6.02 768 

2000 6.05 768 
2010 6.04 768 

Interval: 854-999 feet 2020 6.10 768 
Test number: 3 2030 6.08 768 

2040 6.06 768 End of· f1 ow, begin 
March 6, 1986 2041 24.78 recovery. 
1130 6.27 748 Start of flow. '# 2042 24.78 
1140 6.05 748 2044 24.65 
1150 5.85 748 2046 24.64 
1200 5.83 748 2048 24.60 
1210 5.80 748 2050 24.58 
1220 6.70 748 2055 24.53 
1230 6.68 748 End of f1 ow, beg1 n 2100 24.50 
1231 25.50 recovery. 2105 24.48 
1232 25.50 2110 24.48 
1234 25.50 2115 24.49 
1236 . 25.49 2120 24.49 
1238 25.49 2125 24.49 
1240 25.48 2130 24.49 
1245 25.48 2135 24.49 
1250 25.47 2140 24.49 End of test. 
1255 25.47 
1300 25.47 
1305 25.35 Interval: 854-1,157 feet 
1310 25.30 Test m•ber: 6 
1315 25.29 
1320 25.25 Ma n::h 14, 1986 
1325 25.24 0600 Start of flow. y 
1330 25.23 End of test. 0605 4.38 797 

0610 4.40 797 
0620 4.65 797 

Interval: 854-1,052 feet 0630 4.65 797 
Test number: 4 0640 4.95 797 

0650 5.02 797 
March 7, 1986 0700 5.06 797 End of f1 ow. begin 
1315 Start of flow. ~ 0701 25.29 recovery. 
1316 18.40 .!/311 0702 25.33 
1325 18.54 0704 25.33 
1326 13.98 ~436 0706 25.32 
1335 13.96 0708 25.31 
1336 6.01 738 0710 25.30 
1340 6.05 738 0715 25.28 
1350 5.60 738 0720 25.25 
1400 6.25 738 0725 25.21 
1410 6.30 738 0730 25.21 
1420 6.21 738 0735 25.19 
1430 6.17 738 0740 25.09 
1435 6.11 738 End of f1 ow, beg1 n 0745 25.03 
1436 24.95 recovery. 0750 24.98 
1438 24.95 0755 24.95 
1440 24.88 0800 24.92 End of test. 
1442 24.89 
1444 24.90 
1446 24.92 Interval: 854-1,209 feet 
1450 24.97 Test n•ber: 7 
1455 25.02 
1500 25.05 March 17; 1986 
1505 25.08 0850 Start of flow. y 
1510 25.10 0855 5.28 797 
1515 25.12 End of test. 0900 5.24 797 

See footnotes at end of table. 
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Table 5.--~ data for cumulative-depth fiow tests--Continued 

Water 1 evel 47 
Date and time above land-surfiCe Discharge 8/ Remarts 

datum (ft) ( gal/m1 n) -

Well: AY-68-37-526 (D-1)--Continued 

Interval: 854-1. 209 feet 
Test number: 7--Conti nued 

March 17. 1986--Continued 
0910 5.20 797 
0920 5.22 797 
0930 5.22 797 
0940 5.23 797 
0950 5.26 797 End of flow. begin 
0951 24.70 recovery. 
0952 24.65 
0954 24.68 
0956 24.67 
0958 24.67 
1000 24.66 
1005 24.65 
1010 24.64 
1015 24.64 
1.020 24.63 
1025 24.50 
1030 24.45 
1035 24.42 
1040 24.39 
1045 24.39 
1050 24.33 End of test. 

Interval: 854-1.261 feet 
Test n1.111ber: 8 

March 18. 1986 
0710 4.45 825 Start of flow. ~ 
0720 4.42 825 
0730 4.45 825 
0740 4.52 825 
0750 4.40 825 
0800 4.35 825 
0810 4.40 825 End of flow. begin 
0811 24.50 recovery. 
0812 24.60 
0814 24.51 
081t: 24.51 
0818 24.51 
0820 24.48 
0825 24.48 
~0830 24.45 
0835 24.45 
0840 24.43 
0845 24.54 
0850 24.56 
0855 24.58 
0900 24.59 
0910 24.59 End of test. 

Interval: 854-1,312 feet 
Test number: 9 

March 19, 1986 
0715 4.25 825 Start of flow. ~ 
0720 4.24 825 

1/ Water levels detennined by pressure transducer. 
"l1 Discharge detennined vohaetrically. 
"11 Drill col 1.111n in hole dun ng test. 
f/ Water 1 evel s detennined by direct read1 ngs. 
t;/ Discharge detennined with Hoff 111eter from full 10-inch pipe. 
o/ Mud ball in hole restricted flow during test. 

Water 1 evel 4/ 
Date and tiM above 1 and-surface 

datum (ft) 

Well: AY-68-37-526 

Interval: •54-1.312 feet 
Test nl.lllber: !J--Conti nued 

March 19, 1986--CI)ntinued 
0725 4.23 
0735 4.25 
0745 4.18 
D755 4.20 
0805 4.19 
0815 
0817 24.40 
0818 24.50 
0819 24.50 
0820 24.50 

. 0821 24.52 
0822 24.51 
0823 24.52 
0824 24.52 
0825 24.53 
0827 24.53 
0830 24.52 
0835 24.54 
0840 24.54 
0845 24.54 
0850 24.54 
0855 24.54 
0900 24.54 
0905 24.53 
0910 24.53 
0915 24.53 

Interval: 854-1.364 feet 
Test nt.Rber 10 

March 20. 1986 
0600 25.11 809 
0650 4.20 809 
0700 4.20 809 
0710 4.15 809 
0720 4.18 809 
0730 4.12 809 
0740 4.12 809 
0750 4.16 809 
0751 24.40 
0752 24.00 
0754 24.00 
0756 23.99 
0758 23.98 
0800 23.97 
0805 23.95 
0810 23.94 
0815 23.93 
0820 23.91 
0825 23.89 
0830 23.87 
0835 23.80 
0840 23.70 
0845 23.65 
0850 23.61 

7/ Drill col1.111n not in hole during test. 
!f Discharge detennined by mana~eter with 10-inch pipe x 8-inch orifice. 
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' 
Discharge 8/ Remarts 
(!!1/min) -

(D-1)--Continued 

838 
825 
838 
838 
838 
838 End of flow, begin 

recovery. 

End of test.---

Start of f1 ow. "lf 

End of f1 ow. beg1 n 
recovery. 

End of test. 



Table 6.--Field data for drawdown tests 

[ft, feet; gal/min, gallons per minute; ~S/cm, microsiemens per centimeter at 25° Celsius] 

Water 1 evel 1/ Water 1 evel 1/ Water level J/ 
Time above 1 and-- Discharge 2/ Specfff: Remarks Tfme above 1 and-- Tfme above 1 and--

surface datum (gal/min) - cond~~:tuce surface datum surface datum 
(ft} (taS/c•) ( ft) ( ft) 

Januarl 28, 1986 

Well: AY-68-37-524 (C-1) Observation wells and open intervals (): 
Open interval: 832-1,389 ft C-2 (1,072-1,150 ft) Artesia 1 (863-977 ft) 

0950 47 .10. 0950 44.28 0940 32.34 
1000 47.06 Start flow 1000 44.15 1025 32.11 
1010 19.65 1,980 1010 42.81 1040 31.99 
1020 19.60 1,980 1020 42.47 1050 31.99 
1040 19.40 1,980 746 1040 42.00 1100 31.99 
1100 18.45 1,980 1100 41.55 1115 32.11 
1120 18.04 1,980 1120 41.34 1130 31.99 
1140 18.07 1,980 710 1140 41.08 1145 31.99 
1200 18.02 1,980 1200 41.02 1200 31.99 
1220 18.00 1,980 1220 40.87 1215 31.76 
1240 17.90 1,980 711 1240 40.74 1230 31.65 
1300 17.89 1,964 1300 40.64 1245 31.65 
1320 17.32 1,987 1320 40.55 1300 31.65 
1340 17.65 1,980 114 1340 40.55 1315 31.65 
1400 18.01 1,980 1400 40.59 1330 31.99 
1420 17.91 1,978 1420 40.60 1345 31.99 
1440 17.78 1,980 723 1440 40.55 1400 31.99 
1500 17.65 1,980 1500 40.46 1415 31.99 

--- 1520 17.54 1,980 1520 40.45 1430 31.65 
1540 17.23 1,980 724 1540 40.30 1445 31.42 
'1600 17.16 1,980 1600 40.27 1500 31.30 
1620 17.13 1,980 1620 40.24 1515 31.19 
1640 17.09 1,980 727 1640 40.21 1530 31.19 
1700 16.96 1,980 1700 40.17 1545 31.30 
1720 16.90 1,980 1720 40.11 1600 31.30 
1740 16.86 1,980 736 1740 40.06 1615 31.30 
1800 End of f1 ow, 1800 1630 31.30 
1803 begin recovery. 1803 1645 31.65 
1804 27.52 1804 40.52 1700 31.07 
1805 1805 40.98 1715 30.ts 
1806 1806 41.06 
1807 44.97 1807 41.32 
1810 45.37 1810 41.50 
1815 45.84 1815 41.90 
1820 46.06 1820 42.15 
1830 46.80 1830 42.49 
1840 46.44 1840 42.70 
1850 46.54 1850 42.85 
1900 46.55 1900 42.92 
1920 46.25 1920 42.85 
1940 46.12 1940 42.81 
2000 46.09 2000 42.79 
2020 46.20 2020 42.87 
2040 46.24 2040 42.90 
2100 46.27 2100 42.93 
2120 46.35 2120 42.99 
2140 46.35 2140 42.99 
2200 46.38 End of test. 2200 43.00 

See footnotes at end of table. 
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Table 6.--Field data for drawdown tests--Continued 

spec1 tic Water 1 evel 17 Water 1 evel 17 Water 1 eve1 1/ 
Time above land-- Discharge 2/ conductance Remarks above 1 and-- Time above 1 and--

surface datum (gal /min) - (J&S/cm) surface datum surface datum 
(ft) (ft) (ft) 

Janua~ 302 1986 

Well: AY -68-37-524 ( C -1) Observation wells and open intervals (): 
Open interval : 832-881 ft C-2 (1,072-1,150 ft) Artesia 1 (863-977 ft) 

0735 46.77 42.75 0615 31.53 
0835 46.60 42.83 0640 31.53 
0840 1,964 0740 31.30 
0845 12.5+ 42.82 0840 31.07 
0915 13.3U 1,941 Start flow 42.65 0920 30.84 
0940 12.70 1,918 42.50 1010 30.95 
1000 12.46 1,918 734 42.42 1030 30.95 
1020 12.35 1,918 42.28 1045 31.19 
1040 12.30 1,918 42.20 1100 31.30 
1100 12.27 1,918 770 42.12 1115 31.53 
1120 12.30 1,918 42.05 1130 31.53 
1140 12.32 1,918 42.02 1145 31.53 
1200 12.28 1,918 783 41.98 1200 31.19 
1220 12.17 1;912 41.93 1215 30.95 
1240 12.08 1,912 41.89 1230 30.84 
1300 12.04 1,906 780 41.85 1245 30.46 
1320 12.07 1,906 41.80 1300 30.84 
1340 12.08 1,906 41.78 1315 30.95 
1400 12.03 1,906 777 41.74 1330 30.95 
1420 12.02 1,906 41.71 1345 30.84 
1440 12.02 1,906 41.67 1430 30.49 
1500 12.00 1,906 782 41.63 1445 30.49 
1520 12.03 1,906 41.61 1500 30.38 
1540 12.05 1,906 41.48 1515 30.46 
1600 12.05 1,906 784 41.55 1530 30.84 
1620 12.03 1,906 41.54 1545 30.95 
1640 12.02 1,906 41.52 1600 31.07 
1700 12.00 1,906 799 41.51 1615 30.95 
1715 12.01 1,906 End of flow, 41.56 1630 30.84 
1716 33.70 begin recovery. 41.49 1645 30.61 
1717 42.83 41.48 1700 30.49 
1718 43.40 41.48 1715 30.49 
1719 43.80 41.48 1730 30.49 
1720 44.09 41.48 1745 30.61 
1721 44.33 41.48 1800 30.61 
1722 44.50 41.48 1815 30.61 
1723 44.54 41.48 1830 30.61 
1725 44.86 41.48 1845 30.38 
1730 45.15 41.50 1900 30.26 
1735 45.34 41.53 1915 30.38 
1740 45.51 41.57 1930 30.49 
1750 45.64 41.64 1945 30.61 
1800 45.71 41.70 2000 30.46 
1810 45.75 41.77 2015 30.84 
1820 45.77 41.80 2030 31.07 
1830 45.79 41.87 
1840 45.67 41.91 
1850 45.64 41.93 
1900 45.60 41.96 
1920 45.68 42.01 
1940 45.78 42.05 
2000 45.98 42.09 
2020 46.11 42.14 
2040 46.29 42.21 
2100 46.18 42.24 
2115 45.94 End of test. 42.27 

See footnotes at end of table. 
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Table 6.--Field data for drawdown tests--Continued 

water 1 eve1 1/ Niter 1 eve I 3/ water 1 evel 3/ 
Time above 1 and-- Di sc ha rge 2/ Speci fie above 1 and-- above 1 and-- Remarks 

surface datum (gal/min) - conch.: tar.: e surface datum surface datum 
(ft) (J&S/cm) (ft) (ft) 

March 24, 1986 

Wells: AY-68-37-526 (D-1) Artesia 1 Artesia 3 
Open intervals: 854-1,384 ft 863-977 ft 860-1,108 ft 

0740 22.55 23.49 23.35 
0800 22.40 23.37 23.12 
0820 22.27 23.25 22.97 
0830 22.24 23.23 22.93 Start of test. 
0832 7.80 1,364 
0840 8.20 1,348 497 23.19 22.88 
0900 7.98 1,348 488 23.11 22.73 
0920 8.05 1,348 492 23.17 22.75 
0940 8.04 1,348 490 23.18 22.68 
1000 8.15 1,348 492 23.10 22.61 
1020 . 7.95 1,348 491 22.96 23.07 
1040 7.89 1,339 488 22.80 22.90 
1100 7.89 1,339 486 22.75 22.86 
1120 7.89 1,331 486 22.62 22.76 
1140 7.65 1,339 486 22.55 22.66 
1200 7. 60 1,339 484 22.44 22.51 
1220 7.56 1,331 487 22.33 22.53 
1240 7.54 1,331 480 22.38 22.50 
1300 7.52 1,331 487 22.28 22.44 
1320 7.53 1,331 488 22.16 22.26 
1340 7.46 1,322 490 22.14 22.23 
1400 7.50 1,322 493 22.11 22.23 
1420 7.44 1,322 487 22.08 22.17 
1440 7.45 1,322 489 22.01 22.11 
1500 7.43 1,322 488 22.01 22.07 
1520 7.42 1,322 490 21.98 22.02 
1530 7.43 1,322 490 21.98 22.04 End of flow, 
1531 20.40 begin recovery. 
1532 13.70 
1534 20.31 
1536 20.60 
1538 20.50 
1540 20.50 
1545 20.50 21.91 21.99 
1550 20.50 
1555 20.46 
1600 20.44 21.84 21.92 
1610 20.40 21.78 21.91 
1620 20.30 21.69 21.79 
1630 20.22 21.58 21.68 
1640 20.15 21.52 21.61 
1650 20.20 21.48 21.56 
1700 20.12 
1720 20.10 End of test. 

1/ Water 1 evel s detenni ned by direct readings. 
"'ll Discharge detennined by manometer with 10-fn:h pipe x 8-fr.:h orifice. 
'!I Water 1 evel s deten11f ned by pressure transd11: er. 
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Table 7.--Field data for interval flow tests 

[ft, feet; gal/llin, gallons per 11inute; .. s/cll, 11icrosiemens per centimeter at 25• Celsius] 

Water 1 eve1 z/ Spectfic Water 1 evel 1/ Spec1 he 
Date and above 1 and-surf'ice Di sc ha rge 3/ c onduc tanc e Re••artts Date and above 1 and-su rt'ice Discharge 4/ c onduc tanc e Re1nartts 

time datUII ( ft) Ci!l/llin)- c .. s/cll) time datUII (ft) (gal/llin)- (uS/ell) 

Well: AY-68-37-521 (A-1) Well: AY-68-37-521 (A-1 )--cont1 nued 

Open t nter~al depth: 964 to 1,490 feet Open tnter~al depth: 1,276 to 1,489 feet 
Test number: 1 Test n1111ber: 2--conti nued 

August 2, 1985 August 6, 1985--contt nued 
1514 30.03 1615 19.91 33.3 
1515 Start of flow. 1630 19.89 33.3 
1516 23.22 1645 19.89 33.3 
1517 18.25 1700 19.88 33.3 
1518 20.21 378 1715 19.87 33.3 
1519 20.21 1730 19.84 33.3 
1520 20.10 378 1745 19.79 6,650 
1521 20.07 1800 19.78 End of flow, 
1522 20.03 1801 27.02 begin recovery. 
1523 20.04 1802 27.25 
1524 19.98 1803 27.33 
1525 19.87 378 1804 27.35 
1530 19.40 378 1805 27.39 
1535 19.52 378 1806 27.40 
1540 19.52 1807 27.43 
1545 19.52 1808 27.43 
1555 19.52 1809 27.46 
1605 19.64 1810 27.46 
1615 19.66 1812 
1630 19.85 1814 
1645 19.68 1815 27.49 
1700 20.47 378 1816 
1715 20.66 1818 
1730 20.65 1820 27.50 
1745 20.66 1825 27.50 
1800 20.69 1830 27.51 
1815 20.62 1840 27.49 
1830 20.66 1850 27.46 
1845 20.58 1900 27.44 
1900 20.66 1915 27.42 
1915 20.68 End of flow, 1930 27.36 
1916 0 begin recover,y •. 1945 27.30 
1917 2000 27.25 End of test. 
1918 
1919 
1920 29.84 Open t nter~al depth: 1,180 to 1,489 feet 
1921 Test maber: 3 
1922 
1923 August 7, 1985 
1924 0917 29.09 
1925 30.12 0922 
1930 30.09 0930 29.15 
1935 30.24 0945 29.17 
1940 30.25 1000 29.18 Start of flow. 
1945 30.26 1001 
1955 30.27 1002 25.90 
2005 30.31 1003 
2015 30.33 1004 24.05 
2030 30.35 1005 24.12 .!/44.4 
2045 30.39 1006 24.10 
2100 30.41 1007 24.20 
2115 30.42 End of test. 1008 24.18 

1009 24.02 
1010 23.93 

Open tnter~al depth: 1,276 to 1,489 feet 1012 23.74 
Test number: 2 1015 23.15 

1020 23.78 _!/42. 7 
August 6, 1985 1025 24.02 
1330 1/27.83 1030 23.88 
1358 r/27.77 1040 23.64 
1400:10 Start of flow. 1050 23.82 
1404 !f30.0 1100 23.68 
1405 1/22.05 1115 23.73 
1415 f/20.20 4/33.3 1130 23.72 6,090 1420 T/19.91 1'/33.3 1145 23.60 
1425 f/20.05 1"/33.3 1200 23.64 
1430 T/20.10 1'/33.3 1215 23.58 
1440 f/20.00 "lf'/33.3 1230 23.52 
1450 T/20.00 1'/33.3 1245 23.50 .!/44.4 1500 f/20.00 !/33.3 1300 23.48 
1515 T/20.00 1315 . 23.48 
1530 f/19.92 6,750 1330 23.45 ~42.7 1545 T/20.00 4/33.3 1345 23.41 
1600 I/19.92 !/33.3 1400 23.37 End of f1 ow, 

See footnotes at end of table. begin recovery. 
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Tablt 7.•-Fttld data for interval flow tests--continued 

Date and 
time 

water level 17 
above land-surfiCt 

datum (ft) 
Discharge 5/ 
(gal/mn)-

Specific 
eondue tanct 

baSic•) 

Well: AY-68-37-521 (A-U--continued 

Open 1nterval depth: 1,180 to 1,489 feet 
Test number: 3--tonttnued 

August 7, 
1400:3D 
1401 
1402 
14D3 
1404 
14D5 
1406 
14D7 
1408 
1409 
1410 
1412 
1415 
142D 
1425 
1430 
1440 
145D 
1500 
1515 
153D 
1545 
16DO 

1985--Conti nued 

27.20 
27.55 
27.58 
27.59 
27.60 
27.60 
27.60 
27.61 
27.61 . 
27.61 
27.61 
27.59 
27.59 
27.56 
27.54 
27.50 
27.47 
27.47 
27.40 

Open interval depth: 965 to 1,180 feet 
Test number: 4 

August ·7, 1985 
160D 29.30 
16D1 13.40 
16DZ 12.85 
16D3 12.05 
1604 
16D5 11.85 !1238 
1606 11.78 
1607 11.85 !/238 
16D8 11.65 
1609 11.59 
1610 11.52 
1612 11.43 
1615 11.38 
1620 11.34 
1625 11.32 
1630 11.33 
1640 11.29 
1650 11.31 
1700 11.38 
1715 11.40 
1730 11.39 
1745 11.3g 
1800 11.37 
1815 11.36 
1830 11.35 
1845 11.33 
19DO 11.28 
1915 ll.27 
1930 11.25 !/238 
1945 11.11 
2000 11.08 
2000:3D 20.00 
2001 22.80 
2002 26.40 
2003 27.22 
2004 27.48 
2005 27.70 
2006 
2D07 27.88 
2008 27.92 
2009 27.98 
2010 28.00 
2012 28.05 
2015 28.09 
2020 28.13 

See footnotes at end of tablt. 

4,130 

4,350 

4,360 

Ra~arts Date and 
tilDe 

Water 1 evel 17 
above land-surfice 

datum (ft) 
Disc ha rge 5/ 
(gal/min) -

Specthc 
c onduc tanc e 

haS/em) 

Well: AY-68-37-521 (A-1)--tontt nued 

Open t nterval depth: 965 to 1,180 feet 
Test number: 4--tonti nued 

August 7, 
2025 
2D30 
2040 
2050 
2100 
2115 
2130 
2145 
2200 

1985--tonti nued 
28.13 
28.14 
28.14 
28.14 
28.11 
28.D7 
28.D3 
28.02 
28.00 

Open interval depth: 965 to 1,075 feet 
Test number: 5 

August B, 1985 
1250 
1Z55 
1311 
1313 
1318 
1324 
1330 

End of flow, 1331 
1,180-1,849 ft. 1332 

1333 
1334 
1335 
1336 
1337 
1338 

Start flow. 1339 
1340 
1342 
1345 
1350 
1355 
1400 
1410 
1420 
1430 
1445 
1500 
1515 
1530 
1545 
1600 
1615 
1630 
1645 
1700 
1715 
1730 
1730:30 
1731 
1732 
1733 
1734 
1735 
1736 
1737 

End of f1 ow, 1738 
begt n recovery. 173g 

1740 
1742 
1745 
1750 
1755 
1800 
1810 
1820 
1830 
1845 
1900 
1915 
1930 
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28.82 
28.82 
28.86 

28.88 
28.88 
28.89 
17.DO 
12.40 
12.44 
12.42 
12.43 
12.40 
12.41 
12.41 
12.41 
12.41 
12.40 
12.41 
12.43 
12.43 
12.44 
12.44 
12.44 
12.42 
12.36 
12.34 
12.28 
12.28 
12.27 
12.27 
12.21 
12.21 
12.21 
12.14 
12.13 
12.02 
17.38 
22.65 
27.72 
28.39 
28.48 
28.54 
28.58 
28.61 
28.62 
28.63 
28.64 
28.66 
28.68 
28.68 
28.69 
28.69 
28.69 
28.68 
28.67 
28.62 
28.59 
28.54 
28.50 

130 

127.8 

127.5 

127 

3,010 

2,960 

2,940 
2,910 

Remari(s 

End of test. 

Start of f1 ow 

End of flow, 
begt n recover) 

End of test. 



Table 7.--Field data for interval flow tests--Continued 

water level 
Date and above land-surface Discharge 4/ 

t1me datUII (ft) (gal/min) -

Specific 
conductance 

(saS/e•) 

Well: AY-68-37-521 (A-1) 

Open interval depth: 1.2oo-1.275 feet below land surface. 
Test n...mer: 6 

August 14. 1ga5 
1250 
1252 23 
1338 22.2 
1350 
1351:30 23.70 
1352 23.83 
1353 23.79 
1354 23.81 
1355 23.79 
1356 23.79 
1357 23.78 
1358 23.77 
1359 23.75 
1400 23.74 
1402 23.72 
1405 23.70 
1410 23.68 
1415 23.63 
1420 23.61 
1425 23.58 
1431 23.61 
1500 23.74 
1530 23.77 
1600 23.77 
1700 23.74 
1815 23.81 
1912 24.04 
2125 23.78 
August 15, 1985 
0230 . 24.77 

Well: AY-68-37-522 (A-2) 

Open t nterval depth: 1.001-1,075 feet below land surface. 
Test nLRrber: 1 

September 17. 1985 
0751 30.02 
0753 30.02 
0755 30.02 
0757 30.02 
0759 30.D2 
0800 
0800:30 
0801 16.02 22.6 
0802 16.03 
0803 16.00 23.5 
0804 15.98 
0805 15.97 23.7 
0806 15.95 
0807 15.94 
0808 15.94 
og09 15.94 
0810 15.94 23.8 
0812 15.94 
0815 15.94 23.9 
0820 15.94 
0825 15.94 
0830 15.05 23.7 
0840 15.34 
0850 15.40 24.2 
ogoo 15.43 
0900:30 29.20 
0901 29.40 
0902 29.57 
0903 29.66 
0904 29.70 
0905 29.72 
0906 29.74 
0907 29.75 
091lJ 29.77 

See footnotes at end of table. 

Water level 17 
Raarks Date and above 1 and-surrace Df scharge 4/ 

time datu. (ft) (gal/•1n) -

Specific 
conduc tanee 

(pS/cm) 

Well: AY-68-37-522 (A-2)--Conttnued 

Open 1nterval depth: 1.001-1.075 feet below land surface. 
Test nllllber: 1--Conttnued 

Septet!Oer 17. 
Start of flow. 0909 

I! 0910 
0912 

End of flow. 0915 
begin reeover,y. 0920 

0930 
0945 
1000 

1985--Contfnued 
29.80 
29.80 
29.81 
29.81 
29.80 
29.78 
29.77 
29.77 

Well: AY-68-37-523 (A-3) 

Open interval depth: 1.099-1.175 feet below land surface. 
Test nwrber: 1 

October 21. 
0600 
0615 
0630 
0640 
D650 
0655 
0700 
0701 
0702 
0703 
0704 
0705 
0707 
0710 

End of tes.t 0715 
0720 
0725 
0730 
0740 
0750 
0800 
0815 
0830 
0845 
0900 
0915 
0930 
0945 

Start of flow. 1000 
!! 1015 

1030 
1045 
1100 
1115 
1130 
1145 
1200 
1215 
1230 
1245 
1300 
1315 
1330 
1345 
1400 
1415 
1430 

End of flow, 1445 
begin recovery. 1500 

1501 
1502 
1503 
1504 
1505 
1507 
1510 
1515 
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1985 
39.66 
39.66 
39.72 
39.70 
39.69 
39.69 
39.68 

116 
116 

116.55 
116.82 
116.10 
116.92 
115.95 
115.66 
116.99 
116.40 
116.46 
115.46 
116.50 
116.60 
116.86 
115.85 
116.08 
116.20 
115.90 
115.88 
115.78 
115.78 
115.70 
114.90 
114.50 
115.10 
115.30 
115.28 
115.20 
115.23 
114.90 
115.30 
115.10 
114.23 
114.91 
114.94 
114.88 
114.32 

38.50 
39.55 
39.66 
39.77 
39.90 
39.98 
40.08 

40.5 

37.5 

38.4 

35 

34.9 

35.4 

Remarks 

End of test 

Start of flow. 
y 

End flow. 
begin recovery 



Table 7.--Field data for interval flow tests--continued 

iter level 1/ Specific Water level 1/ Spect he 
Date and above land-surface Di sc ha rge 3/ conductance Remarics Date and above 1 and-surface Discharge 1D/ conductance Retaarics 

time datum (ft) (9al/min) - h&S/cm) time datum ( ft) (9al/min) - (pS/cm) 

Well: AY-68-37-523 (A-3)--tontinued well: AY-68-37-524 (C-1)--tontinued 

Open interval depth: 1.099·1.175 feet below land surface. Open interval depth: 859-1.396 feet 
Test number: 1--Conti nued Test number: 2--tonti nued 

October 21, 1985--tonti nued December 2, 1985--tont 1 nued 
1520 40.18 1050 1,98D 
1525 4D.18 1105 2,310 
1530 40.29 1125 14.95 97.9 2. 700 
1545 40.25 1145 14.96 97.9 2,790 
1600 40.28 1200 14.90 97.3 2.930 
1615 40.29 1215 15.05 95.5 3.230 
1630 40.27 1230 15.00 95.5 3,200 
1645 40.29 1300 14.90 95.5 3,530 
1700 40.22 1330 14.75 94.9 3, 750 
1715 40.20 1400 14.70 94.9 3,680 
1730 40.20 1430 14.72 94.9 3,860 End of f1 ow, 
1745 40.14 1431 39.75 begin recovery. 
1800 40.14 1432 40.70 
1830 40.15 End of test. 1433 40.70 

1434 40.95 

AY -68-37-544 'cc-1 > 
1435 41.25 

Well: 1436 41.47 
1437 41.72 

Open interval depth: 832-1,396 feet 1438 41.90 
Test number: 1 1440 42.10 

1445 42.60 
November 27, 1985 1450 42.94 
0600 45.0 1455 43.20 
0615 44.95 1500 43.46 
0630 44.92 Start of f1 ow. 1510 43.84 
0635 30.90 1.413 1520 44.14 
0640 30.70 1.413 1530 44.38 
0645 30.45 1,413 805 1540 44.56 
0700 30.25 1,413 1550 44.69 
0730 29.65 1,413 1600 44.84 
0800 29.85 1.413 834 1610 44.95 
0830 29.95 1,413 828 1620 45.09 
09DO 29.83 1,413 835 
0930 29.68 1,413 830 
1000 29.68 1,413 840 . Open interval depth: 832-859 feet 
1030 29.67 1,413 824 Test number: 3 
1100 29.68 1,413 841 
1130 29.44 1,413 835 December 2, 1985 
1200 29.28 1,413 841 1630 45.19 Start of f1 ow. 
1230 29.04 1,413 842 End of flow, 1635 13.90 3/1,140 798 
1231 44.30 begin recovery. 1640 13.05 l/1,130 775 
1232 44.68 1645 13.05 !/1,130 
1233 44.90 1650 12.99 l/1.130 772 
1234 45.05 1700 12.97 !/1.130 758 
1235 45.15 1730 12.67 l/1,130 775 
1236 45.23 1800 12.55 l/1,130 802 
1237 45.28 1830 12.53 l/1,130 793 
1238 45.34 1900 12.11 !/1,130 787 
1240 45.42 1930 12.10 l/1,130 770 
1245 45.56 2000 12.11 !/1,130 775 
1250 45.66 2030 12.12 1/1,130 772 End of flow. 
1255 45.73 2031 47.50 begin recovery. 
13DO 45.77 2032 47.76 
1310 45.84 2033 47.90 
1320 45.89 2034 47.99 
1330 45.81 2035 48.04 
1340 45.74 2036 48.08 
1350 45.74 2037 48.10 
1400 45.70 2038 48.14 
1410 45.70 2040 48.16 
1420 45.64 2045 48.22 
1430 45.57 End of test. 2050 48.25 

2055 48.27 
2102 48.27 

Well: AY-68-37-524 (C-1) 2110 48.20 
2120 48.14 

Open interval depth: 859-1.396 feet 2130 48.08 
Test number: 2 2140 48.03 

2150 48.00 
December 2, 1985 2200 47.95 
1030 Start of flow. 2210 47.95 
1033 1.300 2220 48.02 
1040 10/ about 100 1,670 2230 48.15 End of test. 

See footnotes at end of table. 
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Table 7.--Field data for interval flow tests--contf nued 

Water 1eve1 1/ Water 1 evel 1/ Specffic Spec{ fie 
Date and above land-surface Discharge 10/ conductance Remarts Date and above 1 and-surrace Discharge 10/ c onduc tanc e Remarts 

time datum (ft) (gal/mfn) - haS/em) time datum (ft) (gal/min) - haS/em) 

Well: AY..fi8-37-524 (C-1 )--Continued Well: AY-68-37-524 (C-1) 

Open interval depth: 1,056-1,396 feet Open interval depth: 832-1,056 feet 
Test number: 4 Test m.nber: 5--contf nued 

December 3, 1985 December 3, 1985--cont1nued 
0915 44.80 Start of flow. 1840 48.54 
0918 86.8 472 11/ 1845 48.57 
0927 86.8 1855 48.58 
0930 15.15 84.1 3,230 1905 48.68 
0940 16.25 78.5 5,140 1915 48.80 End of test 
0950 15.92 78.5 5,000 
1000 15.44 78.5 5,080 
1015 14.75 78.5 5,220 Open interval depth: 1,240-1,396 feet 
1030 16.88 72.4 5,390 Test m.nber: 6 
1045 16.85 72.4 5,380 
1100 16.55 72.4 5,440 December 4, 1985 
1115 16.47 72.4 5,400 0830 Start of f1 ow. 
1130 16.25 72.4· 5,570 0835 11.2 33.3 505 
1145 16.12 72.4 5,680 0840 11.2 
1200 15.88 72.4 5,640 0845 11.2 29.7 488 
1215 15.84 72.4 5,700 0850 11.2 28.6 2,070 
1230 15.82 72.4 5,810 0900 11.2 28.0 5,000 
1245 15.82 72.4 5,810 0910 11.2 5,240 
1300 15.45 72.4 5,900 0920 11.2 25.9 5,510 
1315 15.39 72.4 5,860 End of f1 ow, 0930 11.2 26.5 5,560 
1316 37.15 begin recovery. 0945 11.2 27.3 5,670 
1317 37.88 1000 11.2 27.8 5,710 
1318 37.18 1015 11.2 27.8 5, 740 
1319 38.69 1030 11.2 27.3 5,870 
1320 38.85 1045 11.2 28.0 5,860 
1321 39.15 1100 11.2 25.4 5,920 
1322 39.30 1115 11.2 24.8 5,990 
1323 39.39 1130 11.2 26.8 5,840 
1325 39.69 1145 11.2 25.0 5,890 
1330 40.29 1200 11.2 23.1 5,840 
1335 40.68 1215 11.2 24.6 5,890 
1340 41.02 1230 11.2 5,870 End of flow, 
1345 41.26 1231 37 .o begt n recovery. 
1355 41.69 1232 38.23 
1405 41.97 1233 38.85 
1415 42.21 1234 39.15 
1430 42.44 1235 39.35 
1445 42.69 1236 39.65 
1500 42.82 End of test. 1237 39.75 

1238 39.90 
1240 40.20 

Open f nterval depth: 832-1,056 feet 1245 40.72 
Test m.nber: 5 1250 41.04 

1300 41.35 
Oecember 3, 1985 1310 41.65 
1515 42.96 Start of flow. 1320 41.80 
1520 11.80 3/1,150 794 1330 41.90 
1525 11.50 l/1,150 791 1340 42.02 
1530 11.50 l/1,150 1350 42.08 
1540 11.48 l/1,150 790 1400 42.13 
1550 11.46 !/1,150 1410 42.20 
1600 11.46 l/1,150 782 1420 42.27 
1615 11.44 !/1,150 785 1430 42.31 End of test 1630 11.27 l/1,150 787 
1645 11.24 J/1,150 787 
1700 11.28 l/1,150 786 Open internl depth: 832-1,240 feet 
1715 11.24 l/1,150 787 Test mnber: 7 
1730 11.27 l/1,150 787 
1745 11.27 !/1,150 784 December 4, 1985 
1800 11.15 l/1,150 777 1435 11.46 3/1,170 820 Start of flow. 1815 11.12 !/1.150 784 End of flow, 1440 11.44 !/1,170 822 1816 begin recovery. 1445 11.23 l/1,170 817 
1817 47.66 1450 11.23 !/1,170 820 1818 47.80 1455 10.91 !/1,170 823 1819 47.90 1500 10.85 l/1,170 825 1820 48.02 1510 10.78 l/1,170 822 1821 48.10 1520 10.87 l/1,170 824 1822 48.14 1530 10.77 l/1,170 826 1823 48.19 1540 10.63 !/1,170 826 1825 48.27 1550 10.48 l/1,170 828 1830 48.42 1600 10.51 !/1,170 830 1835 48.50 1610 10.47 }/1,170 831 

See footnotes at end of table. 
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Table 7.--Fteld data for interval flow tests--continued 

water level 1/ Specific Water level 1/ SpecH1c 
Date and above 1 and-surfice Discharge 10/ conductance Remarlts Date and above land-surfice Discharge 4/ conductance Remarks 

time datum (ft) (2al/min) - (liS/em) time datum (ft) (2al/m1n) - l11S/cm 

Well: AY-68-37-524 (C-1 )--tonti nued Well: AY-68-37-525 (C-2)--conti nued 

Open interval depth: 832-1,240 feet Open Interval depth: 1,049-1,150 feet 
Test number: 7--Cont1 nued Test number: 1--tontinued 

December 4, 1985--Conti nued January 20, 1986--tonti nued 
1620 10.40 3/1,170 83l 1110 23.23 40 5,780 
1630 10.11 !/1.170 826 End of flow, ll20 23.23 40 5, 710 
1631 47.40 begin· recovery. 1130 23.22 40 5, 710 
1632 47.69 1140 23.26 40 5,680 
1633 47.86 1200 23.22 40 5,750 
1634 48.00 1230 23.28 40 5,750 
1635 48.12 1300 23.18 40 5,680 
1636 48.23 1330 22.97 40 5, 720 
1637 48.25 1400 22.94 40 5,720 
1638 48.29 1430 22.94 40 5,140 
1640 48.34 1435 End of flow, 
1645 48.50 1436 43.07 begin recove 
1650 48.57 1437 43.81 
1655 48.66 1438 44.35 
1700 48.70 1439 44.46 
1710 48.74 1440 44.79 
1720 48.76 1441 44.96 
1730 48.52 End of test. 1445 45.37 

1450 45.65 
Well: AY -68-37-524 (C-1) 1455 45.79 

1500 45.89 
Open interval depth: 840-882 feet 1510 45.99 
Test number: 8 1520 46.03 

1530 46.04 
January 31, 1986 1540 46.05 
1724 45.54 1550 46.04 
1127 45.50 1600 46.08 
1729 45.50 1615 46.10 
1730 Start of now. 1625 46.09 
1731 . 14.52 13/ 1635 46.10 End of test. 
1732 14.51 
1733 14.52 Open 1 nterval depth: 1,072-1,150 feet 
1734 14.51 42.1 Test niRber: 2 
1135 14.51 
1736 14.52 January 22, 1986 
1137 14.52 1315 46.64 
1138 14.52 42.1 1321 46.67 
1139 14.51 1323 46.68 
1740 14.52 42.1 1324:30 46.69 
1742 14.53 1325 Start of f1 c 
1745 14.54 1326 16.25 12/ 
1750 14.54 42.1 1327 16.88 
1755 14.54 1328 17.05 
1800 14.53 42.4 1329 17.07 
1810 14.53 42.4 1330 
1820 14.53 1331 17.09 28.6 
1830 14.54 End of f1 ow, 1332 17.12 
1831 45.62 begin recovery. 1333 11.11 
1832 45.64 1334 17.09 27.3 
1833 45.70 1335 17.12 
1834 45.75 1337 17.11 27.9 
1835 45.80 1340 17.09 27.9 
1836 45.83 1345 17.09 27.9 
1837 45.86 1350 17.09 27.9 
1838 45.89 1355 17.07 28.6 
1839 45.91 1400 17.07 
1840 45.94 1405 17.07 
1842 46.00 1415 17.02 28.6 
1845 46.10 1425 17.03 End of f1 ow, 
1900 46.42 1426 44.70 beg1 n recove 
1915 46.66 End of test. 1427 45.09 

1428 45.42 
Well: AY -68-37-525 (C-2) 1429 45.57 

1430 45.67 
Open Interval depth: 1,049-1,150 feet 1431 45.77 
Test number: 1 1432 45.84 

1433 45.88 
January 20, 1986 1434 45.94 
1030 46.24 1435 45.98 
1033 46.37 Start of f1 ow. 1437 46.02 
1035 24.90 39 5,100 1440 46.08 
1040 24.25 40 5, 720 1445 46.13 
1050 23.20 40 5,790 1450 46.15 
1100 23.27 40 5.650 1455 46.16 End of test. 

See footnotes at end of table. 
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Table 7 .--Field data for 1 nterval f1 ow tests--cont1 nued 

Water 1 evel 1/ Spec 1 he Water 1 eve I 1/ Spec: Hie 
Date and above land-surfice Discharge 10/ conductance Re111arics Date and above land-surTace D1 scha rge 10/ con due ta nc e Remarts 

time datu• (ft) (gal/min)- (IIS/CII) time datum ( ft) (ga1/111n)- (liS/em) 

Well: AY-68-37-526 (0-1) Well: AY-68-37-526 (D-1 )--cont1 nued 

Open interval depth: 1,158-1,384 feet Open interval depth: 1,225-1,384 feet 
Test number: 1 Test number: 2--cont1 nued 

14arch 25, 1986 f4arch 26, 1986--conti nued 
0900 22.30 1330 10.66 2.8 6,300 
0905 21.67 1400 10.65 2.8 6,370 
0910 Start· of f1 ow. 1430 10.64 2.8 6,290 
0912 12.41 37.7 1500 10.64 2.7 6,370 
0915 12.41 37.7 1530 10.63 2.8 6,400 
0920 12.45 37.7 480 1600 10.44 2.6 6,380 End of flow, 
0940 12.44 33.8 1,480 1601 13.48 begin recovery. 
1000 ·12.33 33.8 1,593 1602 13.69 
1020 12.29 33.8 1,732 1604 13.80 
1040 12.27 33.0 1, 779 1606 13.90 
1100 12.26 33.0 1,798 1608 13.98 
ll20 12.26 33.0 1,853 1610 14.03 
1140 12.22 32.2 1,867 1615 14.09 
1200 12.20 32.2 1,901 1620 14.11 
1220 12.20 31.4 1,900 1625 14.13 
1240 12.20 31.4 1,916 1630 14.17 
1300 12.18 31.4 1,905 1635 14.18 
1320 12.19 30.6 1,903 1640 14.19 
1340 12.18 30.6 , 1,884 1645 14.19 
1400 12.19 30.6 1,883 1650 14.20 
1420 12.18 30.6 1,855 1655 14.20 
1440 12.17 30.6 1,877 1700 14.20 End of test 
1500 12.17 30.6 1,876 
1520 12.17 30.6 ' 1,873 
1540 12.19 30.6 1,875 Open interval depth: 1,040-1,384 feet 
1600 12.18 30.6 1,862 Test n1111ber: 3 
1610 12.19 30.6 1,862 End of flow, 
1611 18.85 begin recovery. Har~h 27, 1986 
1612 18.89 0644 21.15 
1614 . 18.90 0650 21.11 Start of f1 ow. 
1616 18.90 0652 13.98 60 
1618 18.91 0700 14.56 60 467 

.1620 18.91 0720 14.50 60 450 
1625 18.91 0740 15.00 60 487 
1630 18.92 0800 15.60 60 476 
1635 18.91 0805 13.90 71 
1640 . 18.92 0830 13.93 71 482 
1645 18.90 0900 13.91 71 482 
1650 18.89 0930 13.60 71 479 
1655 18.88 1000 13.56 70 479 
1700 18.88 1030 13.52 69 480 
1705 18.89 . 1100 13.45 68 478 
1710 18.89 End of test. 1130 13.4 67 472 

1200 13.5 66 470 
1230 13.4 65 468 

Open 1 nterval depth: 1,225-1,384 feet 1300 13.3 65 478 
Test niiDber: 2 1330 13.28 65 478 

1400 13.26 64 472 
Man:h 26, 1986 1430 13.25 64 471 
0718 20.50 1500 13.20 64 474 End of flow, 
0720 11.88 Start of flow. 1501 18.58 beg1 n recovery 
0740 11.12 5.9 1502 18.57 
0800 11.19 5.6 482 1504 18.56 
0820 11.15 5.0 473 1506 18.56 
0840 11.06 4.8 480 1508 18.55 
0900 11.00 4.4 452 1510 18.54 
0920 10.88 4.0 590 1515 18.53 
0940 10.82 3.6 3,840 1520 18.53 
1000 10.80 3.4 6,100 1525 18.52 
1020 10.77 3.3 6,230 1530 18.53 
1040 10.75 3.3 6,220 1535 18.51 
1100 10.73 3.2 6,250 1540 18.51 
1130 10.72 3.1 6,250 1545 18.51 
1200 10.70 3.1 6,300 1550 18.51 
1230 10.67 3.0 6,310 1555 18.50 
13DO 10.68 3.0 6,330 1600 18.49 End of test. 

See footnotes ~t'end of table. 
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Date and 
time 

Rater level II 
above land-surfiCe 

datum (ft) 
Dt scharge 4/ 
(gal/•t n) -

Table 7.--Fteld data for interval flow tests--Continued 

Spec Hie 
conductan:e 

(~JS/c•) 
Remarks Date and 

ttme 

water I eve I 1/ 
above land-surfice 

datum (ft) 
Discharge 14/ 
(gal/mtn)-

Spec1 flc 
conducta11:e 

C!.aS/cm) 

Well: AY-68-37-526. (D-1) 

Open interval depth: 1,148-1,223 feet 
Test number: 4 

Well: AY-68-37-527 (D-2)--Contl nued 

Open t nterval depth: 873-926 feet 

April 1, 1986 
2100 
2102 
2103 
2104 
2105 

.2107 
2110 
2115 
2120 
2125 
2130 
2131 
2132 
2133 
2134 
2135 
2137 
2140 
2145 
2150 
2155 
2200 

17.29 
14.38 
14.39 
14.40 
14.40 
14.41 
14.43 
14.46 
14.50 
14.51 
14.53 
14.53 

}.7 .45 
17.45 
17.45 
17.46 
17.46 
17.36 
17.33 
17.32 
17.31 

7.5 

7.5 
7.7 
7.5 
7.7 

7.5 

Well: AY -68-37-527 (0-2) 

Open interval depth: 873-926 feet 
Test number: 

Hay 5, 1986 
1730 12.43 

May 6, 1986 
0510 
0520 
0525 
0540 
0550 
0600 
0605 

13.00 

13.11 

13.20 
8.38 351 

1/ Water 1 evels detenai ned by direct readings. 

Start of flow. 
ll/16/ . 

End of f1 ow, 
begin recovery. 

End of test. 

Start of test. 

"ll Water 1 evels detenai ned by pressure transducer. 
"'31 Discharge detenained by •11011eter with 1o-ir~:h pipe x 8-ir~:h orifice. 
l/ Discharge detenained vol..etrfcatly. 

Test nulllber: 1 

May 6, 
0620 
0640 
0700 
0720 
0740 
0800 
0820 
0840 
0900 
0920 
0940 
1000 
1020 
1040 
1100 
1120 
1140 
1200 
1220 
1240 
1300 
1301 
1302 
1304 
1306 
1308 
1310. 
1315 
1320 
1325 
1330 
1335 
1340 
1400 
1420 
1440 
1500 
1520 
1540 
1600 

1986--Contt nued 
8.46 
8.29 
8.36 
8.10 
7.98 
7.90 
7.82 
7.79 
7. 79 
7. 79 
7.58 
7.54 
7.45 
7.42 
7.47 
7.48 
7.44 
7.38 
7.38 
7.35 
7.32 

12.00 
12.10 
11.80 
11.70 
11.75 
11.75 
u. 74 
11.73 
u.8o 
11.80 
11.80 
11.81 
11.80 
11.79 
11.63 
11.55 
11.53 
11.50 
11.46 

S/ Discharge detel"'lined by uno~~eter with 4-ir~:h pipe x 2.5 ir~:h orifice. 
"6/ Discharge detel"'lined by ll&nolleter with 8-ir~:h pipe x 5-ir~:h orfffce. 
7/ Well A-1 c0111pleted with gravel packed, screened interval (screen at 1,215-1,265 feet. 
!/ Well A-2 co•pleted with gravel packed, screened interval (screen at 1,013-1,067 feet. 
TJ/ Well A-3 c0111pleted with gravel packed, screened interval (screen at 1,112-1,164 feet). 

Ill/ Dt scharge detenat ned by uno~~eter with 4-i r~:h pt pe x 2-i r~:h orifice. 
IT! 832-1,056 feet leaking approxiutely 50 gall•in during test. 
I'll Well C-2 completed wfth gravel packed screened interval (screen at 1,089•1,140 feet). 
D/ Well C-1 completed with nonscreened, open interval. 
14/ Dt scharge detel"'li ned by uno~~eter with 6-t r~:h pipe x 4-t n:h ori ftce. 
15/ Well D-1 c0111pleted with gravel packed, screened interval (screen at 1,156 ·1,209 feet). 
10/ Test run from 1921 to 2121 hours; flowing water levels were inaccurate fro. 1921 to 2100 hours. 
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351 
351 
351 
351 
351 . 
351 
351 
351 
351 
351 
351 
351 
351 
351 
351 
351 
351 
345 
345 
345 
345 

484 
492 
491 
493 
493 
493 
493 
493 
492 
492 
493 
490 
492 
493 
493 
493 
493 
492 
493 
493 
490 

Remarks 

End of f1 ow, 
beg1 n recoverJ 

End of test. 
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