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EXECUTIVE SUMMARY

This report pulls together the data from all of the geopressured-geothermal field research
conducted at the Gladys McCall well. It includes testing performed by the prior prime contractor,
Technadril-Fenix & Scisson, as well as work performed while the prime contractor was Eaton
Operating Company (EOC) with the Institute of Gas Technology (IGT) as a subcontractor.

The U.S. Department of Energy (DOE) Gladys McCall well in Cameron Parish, Louisiana,
was drilled in 1981 and subsequently tested as part of the DOE Geopressured-Geothermal Energy
Program. The well produced geopressured brine containing dissolved natural gas from the Lower
Miocene sands at a depth of 15,150 to 16,650 feet. More than 25 million barrels of brine and
727 million standard cubic feet of natural gas were produced in a series of flow tests between
December 1982 and October 1987 at various brine flow rates up to 28,000 barrels per day. The
well is now (1990) in a multiyear long-term pressure-buildup test.

Initial short-term flow tests for the Number 9 Sand found the permeability to be 67 to 85 md
(millidarcies) for a brine volume of 85 to 170 million barrels. Initial short-term flow tests for the
Number 8 Sand found a permeability of 113 to 132 md for a reservoir volume of 430 to 550 mil-
lion barrels of brine. The long-term flow and buildup test of the Number 8 Sand found that the
high-permeability reservoir connected to the wellbore (measured by the short-term flow test) was
connected to a much larger, low-permeability reservoir. Numerical simulation of the flow and
buildup tests required this large connected reservoir to have a volume of about 8 billion barrels
(two cubic miles of reservoir rock) with effective permeabilities in the range of 0.2 to 20 md.
Detailed chemical analysis of the brine and gas found the brine to be slightly undersaturated with
gas at about 29 SCF/STB (standard cubic feet/stock tank barrel). The produced gas/brine ratio was
invariant with production time and flow rate.

Calcium carbonate scale formation in the well tubing and separator equipment was a problem.
During the first 2 years of production, scale formation was prevented in the surface equipment by
injection of an inhibitor upstream of the choke. But scale had to be periodically removed from the
production tubing with hydrochloric acid or prevented by limiting the flow rate to less than
15,000 barrels per day. Starting in 1985, scale formation in the production tubing was
successfully prevented by injecting inhibitor "pills" directly into the reservoir.

Corrosion and/or erosion of surface piping and equipment, as well as disposal well tubing,
was also significant. The biggest problem was in high-turbulance areas immediately downstream
of chokes or separator level control valves. Choke life was greatly extended by cladding the
tailpiece with stainless steel. Piping in turbulent areas downstream of the separators was replaced.
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FLOW TESTS OF THE GLADYS McCALL WELL THROUGH OCTOBER 1990

1.0. INTRODUCTION

The Gladys McCall well is one of the Design Wells tested in the Department of Energy's
(DOE) Geopressured-Geothermal Energy Program. The objective of the program is to evaluate the
geopressured-geothermal resource as a possible source of energy for the nation. The Gulf Coast
geopressured-geothermal wells, such as the McCall well, produce hot brine and the hydrocarbons
dissolved in the brine. The possible energy sources from these wells consist of the heat, pressure,
and recoverable hydrocarbons. The McCall test focused on evaluating the reservoir response to
production, niitigating operating problems such as scale formation, and determining the quantity
and characteristics of the recoverable hydrocarbons.

This report focuses on the data obtained from the well-test program and the analysis of the
data as performed by several organizations. The intent is to provide a summary of physical and
chemical mechanisms involved in the testing of the Gladys McCall well and to provide information
that may be useful for future production of other geopressured-geothermal wells. A report
covering the test program from 1982 to 1985 was previously prepared by Technadril-Fenix &
Scisson when they were the site operator. 17,18 This previous report sets forth the program
objectives and describes the well drilling and facilities installation in detail; therefore these items are
only briefly summarized in this report.

Exhibit 1.0-1 shows the location of the Gladys McCall well in southwestern Louisiana. The
site is in the coastal marsh about 3 miles southeast of Grand Chenier, Cameron Parish, Louisiana.
Access to the location is via a gravel road on a levee that intersects Highway 82 just past mile
marker 68. The site is about 2 miles south of Highway 82 at the end of a gravel road on a pad of
approximately 4 acres. The pad is comprised of shell fill (more than 1000 yards) and boards to
elevate the pad surface above the water level of the marsh.

2.0. SUMMARY OF GEOLOGY

The geology of the site and surrounding area was originally described in terms of the
G :opressured-Geothermal Program by Bebout and others connected with the Louisiana Geologic
Survey.l-10 The most recent summary, which brings together the work of the previous authors
and adds the latest information, was prepared by C. J. John.8

Exhibit 2.0-1 shows a geologic structure map contoured at the top of the "A" sand in the
prospect area. Exhibit 2.0-2 shows the figure presented by C. J. John that illustrates his
interpretation that the reservoir was originally created from ancient rivers in meander channels.

I'N S T I T UTE o F G A S T ECHNOLOGY
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The weight of the depositions over time causes the system to subside but continue to grow
vertically as additional sediments are deposited over the subsiding layers. Because the reservoir
rock consists of shales interspersed with channel and point bar sands, it is difficult to tell from the
wireline logs which sands are interconnected. John speculates that, even though the wireline
electric logs show the sands to be separate, they may behave as an interconnected single sand body
for brine production.

Below 11,000 feet the shale and sand sections are quite massive. Exhibit 2.0-3 shows
eleven potentially brine-productive zones below the top of geopressure at about 14,500 feet. The
wireline log indicates almost 1100 feet of net sand. The reservoir is structurally controlled by
major growth fauits that are subparallel to the Gulf of Mexico. Starting inland and moving toward
the Gulf, the fault blocks are successively down-dropped toward the coast. The growth faults are
generally near-vertical at the surface, but then curve toward the coast and become sub-horizontal at
great depths. The down-dropping of the fauii block also rotates the block, and at the McCall site
the target sands dip northward at angles of 10 to 30 degrees. One fault that cuts the Gladys McCall
well at 16,350 feet may be a sealing or partial sealing fault that defines the northern boundary of
the reservoir.

The exact geologic structure of the reservoir is not well defined because of the sparseness of
other wells in the area drilled deep enough to correlate with the McCall well. One correlation in the
approximate north-south direction, however, was done using one well north of the McCall well
and two wells south of the McCall well. Good correlation of the sands was found, along with
some missing sections due to faulting. Correlation in the east-west direction was not possible
because of the lack of other wells in this direction. The faults in the area were located primarily by
use of available seismic prospect data.

The available geological information is insufficient to accurately describe the reservoir size or
shape. From the general structure of the area where the growth faults tend to be subparallel to the
Gulf of Mexico, it is suspected that the reservoir would be comprised of the sandstone sections
trapped between east-west trending faults. This would possibly render the reservoir shorter in the
north-south direction and longer in the east-west direction, if the faults were sealing.

Whole cores were cut in the intervals from 15,167 to 15179 feet, 15,179 to 15,198 feet, and
15,348 to 15,375 feet. Twenty-eight sidewall core samples were obtained in the interval from
14,570 to 16,455 feet. The analysis of the core samples by Core Laboratories, Inc.,9 (shown in
Appendix A) found the reservoir sandstones to be a very fine-grained composition of about 90% to
94% quartz, 5% to 7% feldspar, with the remainder being minor amounts of clay, calcite, and
other minerals. The studies were made using petrographic thin sections, X-ray diffraction, and
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

a scanning electron microscope. Oil content was found to range from 0% to 5.4% of the pore
space. Conventional air permeability estimations on the sidewall samples ranged between 10 and
415 md. Conventional analysis of the cores found the average porosity to be 15.4% and the
average permeability to range from 74 to 126 md depending on the method used to do the

averaging.17 Additional core studies by Terra Tek found effective porosities in the range of 17%
to 20%.

Exhibit 2.0-4 shows the subsurface temperature as measured in five different wells in the
area of the Gladys McCall well and the temperature measured in the McCall well just before perfo-
ration. In the hydropressured strata above 14,500 feet, the thermal gradient is 1.5°F per 100 feet.
In the geopressured region below 14,500 feet, the thermal gradient is about 2.07°F per 100 feet.

3.0. SUMMARY OF DRILLING

DOE field activity at the Gladys McCall site began in March 1978 with the decision to attempt
reentry of the Buttes Gas & Qil/Getty Oil Company No. 1 Gladys McCall well. This well was
selected from several alternatives in the area because of the thick Miocene sand (800 gross feet) in
the geopressured interval between 15,050 and 16,600 feet. The access road and site were prepared
‘during the summer, and reentry operations were started in September 1978. Attempts to reenter
the old well were unsuccessful. When the well was previously plugged, explosives were used to
remove some of the casing. Attempts to drill through these damaged points resulted in the bit
sidetracking out of the old wellbore. The well was finally replugged in December 1978.6

After the failure to reenter the old well, the decision was made to drill a new well at the same
site. A drilling contract was awarded and drilling of the new test well started in May 1981, The
new Gladys McCall well was drilled to 16,510 feet, plugged back to 15,958 feet, and completed in
September 1981. A 5-inch production-tubing string was installed to a depth of 13,933 feet
through a polished-bore receptacle packer at 13,921 feet in January 1982. Exhibit 3.0-1 shows a
schematic cross scction of the well as it was completed. During drilling, a dozen wireline logging
runs were made to obtain 30 logs, and whole cores were cut in the intervals from 15,167 to
15179 feet, 15,179 to 15,198 feet, and 15,348 to 15375 feet.

The original well, which had been unsuccessfully reentered as a production well, was again
reentered in November 1981. The well was cleaned out to a depth of 3514 feet and recompleted as
a disposal well in December 1981. Exhibit 3.0-2 shows a schematic cross section of the disposal
well as it was completed. This well was then renamed as the T-F&S/DOE Gladys McCall Salt
Water Disposal Well No. 1. Four sands with a total thickness of 230 feet were perforated between

3050 and 3500 feet using a Schlumberger casing gun with four shots per foot of holes reported to
be 0.91 inches in diameter.

6
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Exhibit 2.0-4. SUBSURFACE TEMPERATURES IN THE AREA
OF THE GLADYS McCALL WELL
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Material Description Length Setting Depth 7" 38PPF TIEBACK CASING
G 1 ) 66" . L (278 JTS.P-110 BUTT ON
rnee - pa1tas 1.66 .66 =1| |15}~ TOP FOLLOWED BY 23 TS,
pin connection on <¥|| I447] N-BO X-LINE ON BOTTOM,
bottom and 5 1/2" :_‘é" | TOTAL 12,616")
8-Rd thread box con- 2| A
nection on top for || Bl ‘30 oriven to 222
Joii2" B-Rd Tfe i | S 20" K-55 133PPF BUTT
ol T @ 869' CEMENTED TO
1-5" 18 ppf P-110 ss|l | SURFACE
AB-TC-4S pup Jjoint St 14
with modified v-150 ol 1
coupling 14.10" 15.76 ss|l
1-5" ditto above 5.42' 21.18" = 17.3 PPG MUD
2 BEHIND 7" CASING
128-Joints 5" 18 ppf
P-110 AB-TC-4S Range 10, 3|} 1 10.3 PPG AT 150%F
3 tubing with modi- PPG CALCIUM CHLORIDE
fied V-150 couplings 5004.48" 5,025.66' a WATER WITH INHIBITOR
150 IN THE 5"X7" ANNULUS
1-5" Otis Flow Coupling -38" . F
with AB-TC-4S double é?sgsaugglogTiogazp
box connections 0.86' 5,026.52' 29 JTS. 72PPF L-80 ON
1-5" 0tis Type "X" Land- BOTTOM) @ 4,490'
ing Nipple with CEMENTED TO SURFACE
AB-TC-4S double pin
i 02" 54" TOP OF CEMENT BEHIND
connecttons 7.02 5,033.54 7" CASING - 6,000" +'
226 Joints 5" 18 ppf P-110 N
AB-TC-4S Range 3 tubing TOP OF LINER @ 12,616"
with modified V-150 G " )
coup!ings 8870.05" 13,903.59° - 5.5"IDPBR@ 13,921
TIW Seal Assembly 9 5/8" 53,5PPF P-110
Fish Neck 0.99' 13,904.58' BUTTRESS CASING @
Locator Sub 0.50' 13,905.08' 14,426' CEMENTED TO
Blgnk Extension 18.90' 13,923.98' SURFACE
6 Sections of Seals 8.57' 13,932.55' ‘.
Nose Piece 0.38" 13.932.93" T PLUGGED BACK DEPTH(P8D) 15,831
c 7" -38PPF AR-95 BUTTRESS
(79 J1S.) LINER @ 15,958
HOTE: TIW locator sub set down on the PBR and 17.3
picked up and spaced out 16' above the PPh
PER to allow for heat expansion of the orla.
5" tubing. i 8 3/8" HOLE @ 16,510
A1l tubing and associated equipment
Q:z;::?ments are from the 5" tubing DIAMETERS 0 oD
; . Tubing Hanger 4.276" 8 5/8"
2:?};? lengths are as run (engineers 5% 180 Tubing 4.276"  §"
’ Tubing Couplings 4.276" 5.40"
Otis Flow Coupling 3.875" 5,40"
Otis Landing Nipple 3.688" 5.40"
TIW Seal Assembly 4,250" 5 15/32"
7" 384 Casing 5.920" 71"
COMPLETION
T-F&S/DOE GLADYS MC CALL NO. 1
CRAB LAKE FIELD
CAMERON PARISH, LOUISIANA
Exhibit 3.0-1. SCHEMATIC DIAGRAM OF GLADYS McCALL NO. 1
PRODUCTION WELL COMPLETION
8
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

SETTING
MATERIAL DESCRIPTION LENGTH DEPTH

1]

T

7"00 23PPF N-B0 BUTTRESS
THRD. 50 JOIWTS, RG. 3 2014.12' 2014.12°

CROSSOVER, 7" 23# BUTT
BOX UP, 4" 10.3% 8 RD
THRD PIN DOWN 0.80' 2014.92'

LOCATOR MANDREL, OTIS 0.87' 2015.79'
SEAL ASSEMBRLY, OTIS 10.47'  2026.26'
MULE SHOE 1.88' 2028.14'

NOTE: OTIS LOCATOR MANDREL SPACED 3.06' ABOVE
PACKER TO ALLOW FOR HEAT EXPANSION OF
THE 7" TUBING.

ALL TUBING AND ASSOCIATED EQUIPMENT
MEASUREMENTS ARE FROM THE TOP OF THE
10 3/4" CASINGHEAD FLANGE. LOGGING
& PERFORATING DEPTHS FROM WIRE LINE
MEASUREMENT PLUS RKB DATUM OF 32.02'.

[71/

4 SHOTS/FT
3500'-3470" 30
—_:7&4 3370'-3305" 65"’
= 3238'-3193" 45"
= 3140'-3050" Q"
N‘ﬁC”r/ﬁ TOTAL INTERVAL, 230"
10 3/4"0D 40.500PF
ST CASING AT 3552' &
Jirop oF" CEMENTED TO SURFACE
Lo CENERT 70D CASING DYNAMITED
A & RECOVERED TO

OIAMETERS 10 0D
7" 23¢ TUBING 6.241" 7"
CROSSOVER 3.50" 7"
LOCATOR MANDREL 3.50" 5.55"
SEAL ASSEMBLY 3.50" 4,95"
MULE SHOE 3.53" 4.54"
PACKER 5.00" 9.26"
SEALBORE EXTENSION 5.00" 6.26"

TS~7" TUBING HUNG IN SLIP
TYPE 10 3/4" X 7"
HANGER AND WRAP-AROUND
PACK OFF. 7" TUBING
CUT OFF ABOVE HANGER

|~ 16"00 CASING AT 167'

PACKER, OTIS 10 3/4"
32.7#-654 WD-PERMA-
DRILL. 3.45' LONG
WITH 7.78' SEAL BORE
EXTENSTON BELOW THE
PACKER., LOCATED
2018.87'-2030.10'

PERFORATIONS IN
10 3/4"0D CASING,

+ 3650"

b CEMENT PLUG
11,740'-11,928"

700 CASING SHOE

ol W0 o S TR VYT

CEMENT PLUG
14,525'-14,578"

5"00 LINER FROM
13,954' 70 15,598'1D

Exhibit 3.0-2. SCHEMATIC DIAGRAM OF THE GLADYS McCALL
SALT WATER DISPOSAL WELL NO. 1 COMPLETION

9

I' N S T I T UTE o F

A S TECHNOLOGYY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

The Number 9 Sand was initially perforated in the interval from 15,597 to 15,627 feet in
February 1982 with four shots per foot using a 2-3/4 inch perforating gun and 11-gram charges.
When a leak was found between the tubing and annulus, further perforation was delayed until
workover activities were completed in December 1982. The additional intervals perforated in
December 1982 were the 15,511 to 15,541-foot interval and the 15,567 to 15,627-foot interval in
three runs using the same type of perforating gun as was previously used. This sand was tested
and then plugged and abandoned.

Perforation of the Number 8 Sand was done in September 1983, after the Number 9 Sand
had been tested and plugged off. The interval between 15,180 and 15,450 feet was perforated
with eleven runs of the perforating gun. Welex 2-3/4 inch Sidewinder 11-gram SSB charges were
used, with 1107 of the 1240 charges used in the gun successfully fired.

4.0. SURFACE TEST EQUIPMENT AND FACILITIES

Components of the wellhead are rated at 10,000 psi, while shut-in wellhead pressure was
about 5500 psi. The wellhead assembly includes manually operated master valves above and
below a hydraulically operated emergency shutdown valve. A kill valve ties a kill line into the
wellhead between the hydraulically operated emergency shutdown valve and the upper master
valve.

To accommodate the high brine flow rate through the wellhead and to control stresses, a
block "Y" was installed on the wellhead that diverted the flow into two 45-degree heavy-walled
flow loops. There is a swab valve for wireline operations above the "Y" block. The two flow
loops made sweeping curves to the ground to another steel flow block that recombined the flow
into a single stream before it entered the high-pressure horizontal pipe run. The produced fluids
then passed through a block valve and a second emergency shutdown valve.

The brine flow rate was controlled by a Willis choke mounted in a block at the end of the
high-pressure flow line about 50 feet away from the wellhead. Willis chokes operate by passing
the fluid through off-axis holes in two tungsten-carbide disks that face each other. The upstream
disk can be rotated to vary the alignment of tHe holes between the two disks. The degree of
overlap of these holes determines the effective size of the opening through which the fluid must
pass. Setting of the choke was accomplished manually using an external handle to rotate the
internal yoke attached to the moveable disk. The carbide disks in the choke withstood the forces of
the large pressure drop (several thousand psi) quite well. Immediately downstream of the choke,
however, the intense turbulence of the fluid leaving the choke caused erosion of the interior pipe
wall. This section of pipe was initially low-carbon steel but was subsequently clad with stainless

10
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

steel. The stainless steel cladding had the metallurgical toughness to withstand the abrasive
turbulence characteristic of the high-velocity brine exiting the choke.

Exhibit 4.0-1 is a schematic diagram of the surface processing facilities. The piping and
valves used to carry brine flow were generally 6-inch diameter or larger, to accommodate rates up
to 40,000 barrels per day (BPD). Equipment downstream of the choke was initially designed to
operate at a pressure of 1290 psi and a temperature of 300°F. Brine from the choke originally went
to one separator, but a second separator was operating in series with the first starting in 1984, The
separators were of standard design -- with an oil weir, an internal diameter of 54 inches, and a
length of 30 feet. The working-pressure rating of 1440 psi was downgraded to 1290 psi for
operation at 300°F. Brine from the separators was filtered prior to injection into the disposal well.

The gas from the separator was cooled, dehydrated, and sold. Carbon dioxide was not
removed because a sales contract was obtained that allowed up to 10% carbon dioxide in the gas.
Some gas was occasionally flared on location because of compressor malfunction or other reasons
when the gas could not be sent to the sales line. Detailed engineering drawings of the equipment
are given in the Technadril-Fenix & Scisson report. 18

Initially, there was only one separator in the system, but in July 1984 the second separator
was added. The two separators operated in series. Gas was separated from the brine in the first
separator, called the high-pressure separator, at pressures high enough to enter the gas into the
sales line without further compression. The high-pressure separator operating pressure was
typically 1000 psig. The brine then passed to the second separator, called the low-pressure
separator, which was operated at a pressure dictated by either the carbon dioxide content of the
sales gas or the pressure needed to drive brine down the disposal well. The low-pressure separator
was typically controlled in the range of 400 to 500 psi. The second separator recovered the gas
that came out of solution between 1000 and 500 psi. Gas from this separator had to be
compressed back up to the sales-line pressure. The dissolved gas remaining in the brine after
passing through the low-pressure separator went through the filter and then into the disposal well.
The sales gas carbon dioxide criterion that influenced the operating pressures of the separators was
that the carbon dioxide content of the gas sent to sales had to be less than 10%. The gas that came
out of solution in the second separator contained roughly 15% carbon dioxide, whereas gas from
the high-pressure separator contained only 8% carbon dioxide. The lower the low-pressure sepa-
rator operating pressure, the higher the contribution of the high carbon dioxide fraction to the total
gas. Lowering the pressure in the low-pressure separator recovers additional hydrocarbons -- but
with a higher carbon dioxide content. Therefore the pressure in the second separator was main-
tained at a sufficient level to keep the commingled sales-gas carbon dioxide content below 10%.

11
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Gladys McCall
No. 1 Well

Choke

First Stage Separator

( High Pressure )

~Brine
rom
eservoir

» Turbine Meter

To Flare <= Orifice Meters

@ e
— o 3 Gas
g3 Cooler
-~ C
\ x
v 0}
@ ~ @ To Tank
S
o| | &
= Second Stage Separator §
E ( Low Pressure )
Gas
Compressor
./

To Disposal Well

P ~6 miles of pipe

“To Gas Sales ( Louisiana Resources )

Exhibit 4.0-1. SCHEMATIC DIAGRAM OF THE GLADYS McCALL WELL
SURFACE GAS/BRINE PROCESSING FACILITIES
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

5.0. SAND 9 TESTING
5,1 n Initial Production

The first short-term Sand 9 flow test occurred in December 1982 for the purpose of well
cleanup anc sampling. The reported gas/brine ratio was 25.56 SCF/STB of gas recovered by the
separator and an additional 5.35 SCF/STB of gas still dissolved in the brine injected into the
disposal well, for a total produced gas/brine ratio of 30.91 SCF/STB. The second flow test was a
short-term reservoir limit test performed in April and May 1983. A total of 100,000 barrels of
brine were produced during the 23.8-day duration of this second test. Data analysis suggested the
reservoir was too small for long-term production, so the Sand 9 was plugged and abandoned.

Several samples of brine were taken during these flow tests and analyzed by various parties.
A summary of the results of brine analyses are presented in Exhibit 5.1-1.

Exhibit 5.1-1. ANALYSIS OF BRINE FROM GLADYS McCALL NO. 9 SAND

Date 12/2/82 3/22/83 3/31/83
Alkalinity, as

mg HCO3/L 547 571 532
Calcium, mg/LL 4,130 4,080 4,200
Chloride, mg/L 57,900 58,600 54,600
Dissolved Solids, mg/L 96,300 95,500 97,600
Hardness, as :

mg CaCO3/L 12,000 13,700 11,400
Iron, mg/L 35 34 34
Silica, mg SiO2/L 135 140 141
Specific Gravity 1.062 1.066
Sulfate, mg SO4/L <5 <5 <5
Sulfide, mg S/L <1 <1

These analyses indicated the brine had a sig: ‘ficant capacity to produce calcium carbonate
scale during long-term production. The brine was salty, containing roughly three times the total
dissolved solids of seawater.

Samples of gas were also collected and analyzed. The results of these analyses are presented
in Exhibit 5.1-2. These analyses pointed to a problem with marketing gas from these wells.
Normal sales contracts for natural gas have stringent carbon dioxide concentration limits, generally

specifying 2% or less carbon dioxide. The operator was able to obtain a sales-gas contract that

13
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Exhibit 5.1-2. GAS CHROMATCGRAPHIC ANALYSIS

Sample Date 12122/822 3/23/83b
Mole Percent of:

Carbon Dioxide 9.50 8.94
Nitrogen 0.28 0.26
Methane 86.91 86.93
Ethane 2.45 243
Propane 0.56 0.55
iso-Butane 0.09 0.08
n-Butane 0.09 0.08
iso-Pentane 0.02 0.04
n-Pentane 0.01 0.03
Hexanes 0.03 0.51
Heptanes+ 0.06 0.15
4 Separator at 500 psig.

b Separator at 700 psig.

specified the carbon dioxide concentration remain below 10%. This is an exception to the norm,
and such contracts must be in place to sell the gas at an economical price. Technology to remove
carbon dioxide from the gas, such as amine plants or membranes, exist but will substantially
detract from the economics of producing geopressured-geothermal gas.

5.2. Sand 9 Gas and Brine Recombination Study and Gas Saturation

A separator study was made to determine the produced gas/brine ratio. For this study,
samples of brine taken at separator temperature and pressure were flashed to atmospheric pressure
and room temperature. The amount of gas flashed from the sample was measured and the gas was
analyzed. The results of analysis of the gas flashed from the separator brine sample are given in
Exhibit 5.2-1. This gas contains a substantial amount of carbon dioxide and is of limited value.

From the flow rate of brine through the separator and the gas production it was determined
that the gas/brine ratio for the produced gas was 25.56 SCF separator gas per barrel of separator
brine at stock tank conditions. The gas flashed from the separator brine sample provides an
additional 5.35 SCF/STB, for a total gas/brine ratio of 30.91 SCF/STB. This ratio is for dry gas
at 15.025 psia and 60°F and brine at stock tank conditions at atmospheric pressure and 60°F.

14
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Exhibit 5.2-1. ANALYSIS OF GAS FLASHED FROM SEPARATOR
BRINE ON MARCH 23, 1983, SEPARATOR AT 700 psia

Mole Percent of;

Carbon Dioxide 41.00
Nitrogen 0.0
Methane 57.03
Ethane 1.38
Propane 0.24
iso-Butane 0.02
n-Butane 0.03
iso-Pentane 0.00
n-Pentane 0.00
Hexanes 0.07
Heptanes+ 0.23

A laboratory PVT (pressure-volume-temperature) recombination of Gladys McCall gas and
brine was performed by Weatherly Laboratories, Inc. (Appendix B). Recombination of the
measured 24.66 SCF of separator gas per barrel of separator brine had a bubble-point pressure of
10,030 psia at 298°F. It appears that the authors of the Technadril-Fenix & Scisson Final Report
(Page 130)17 performed an erroneous comparison to conclude that the reservoir brine was
saturated with natural gas. They compared an extrapolated value of 30.4 SCF separator gas at
15.025 psia and 60°F per barrel and separator water at 700 psig and 212°F for the bubble point at
12,936 psia with the sum of gas from the separator plus gas remaining in solution in brine leaving
the separator. Unfortunately, such a comparison is in error by the amount of gas in solution in the
separator brine, or about 5.35 SCF/STB. In different terms, the gas remaining in brine !eaving the
separator is about the difference in gas content of brine for bubble points of 10,030 and
12,936 psia.

It is now clear that the brine in Sand 9 was not saturated with natural gas. The bubble point
was about 2900 psi less than the initial reservoir pressure.

5.3._Sand 9 Reservoir Limit Test

The well was produced from March 21, 1983, through April 14, 1983, for a reservoir limit
test. A bottomhole pressure gauge was lowered into the well on March 20 and was operational
most of the time to April 17. The buildup test was interrupted after only 3 days when the mast on
the truck supporting the wire collapsed, causing the wireline to drop into the hole. A total of

15
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Fi.ow TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

99,416 barrels of brine were produced in 23.8 days for an average rate of 4181 barrels per day.
Exhibits 5.3-1 and 5.3-2 show plots of the flow rate and resulting bottomhole pressures for both
the pressure draw-down and buildup tests.

The draw-down and buildup data were independently analyzed by four parties: 1) J. Donald
Clark, Petroleum Consultant; 2) Dowdel, Fairchild and Ancell, Inc.; 3) S-Cubed; and 4) Scientific
Software-Intercomp. Their results were as follows:

1. Clark17 noted five possible straight-line slopes on the semilog plot of bottomhole
pressure ranging from 16.7 to 45.2 psi/cycle during the first 24 hours (Exhibit 5.3-1). None of
the adjacent segments reached the 2:1 ratio indicative of a boundary, therefore he concluded that the
changes were due to lenticularity of the formation rather than being caused by sealing geological
faults. He calculated a hydraulic flow capacity of 10,153 md-ft, a permeability to brine of
84.6 md, and 1 skin factor of +1.98. He further calculated that the transient pressure wave ex-
plored the reservoir to a radial distance of 13,019 feet and that the in-place volume of brine was
about 170 million barrels. These conclusions were all r...-hed with generally accepted reservoir
engineering methods based on various plots of the data.

2. Dowdle, Fairchild & Ancelll7 used a single-phase, two-dimensional numerical reservoir
simulator to match the experimental pressure data. The active grid blocks and properties of the grid
blocks were adjusted until the calculated pressures were a good match to the experimental
pressures. Exhibit 5.3-2 shows their final match. This match resulted for a model that assumed
two separate reservoirs and parallel faults: one about 750 feet from the well, and the other about
1000 feet from the well. The resulting flow capacity was about 11,700 md-ft, and the permeability
was about 90 md. The transient pressure wave was calculated to have explorad the reservoir to a
distance of about 20,000 feet, and the in-place brine was calculated at about 184 million barrels.
Predictive calculations for flow rates in the range of 15,000 to 35,000 barrels showed that this
level of production would exhaust this size of a reservoir in about a year.

3. S-Cubed!7 noted that the semilog plot of the draw-down data had slopes of 25, 46, and
92 psi/cycle in the first 100 hours of the test and that a doubling of the initial slope occurred at
about 29 hours. From this they concluded that there was a boundary at a distance of about 960 feet
from the well. From a Horner plot they derived a permeability of 67 md and a skin factor of
+0.54. Noting that the last 145 hours of the test gave an apparent constant slope of 0.332 psi/
hour, they calculated that the in-place brine was at least 85 million barrels. They cautioned,
however, that this was a minimum value and that the reservoir could be larger.

4. Scientific Software-Intercomp 13 first analyzed the data using the normal plots of the data
and reservoir engineering methods to determine the reservoir properties. From the semilog

16
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pressure draw-down plot they derived a flow capacity of 9544 md-ft, a permeability of 74.6 md,
and a skin factor of -0.74. From a Horner-type pressure-buildup plot they calculated the flow
capacity to be 10,689 md-ft, the permeability to be 83.5 md, and the skin factor to be +0.17.
Finally, they used a numerical reservoir simulator (BETA II) to model the test. Exhibits 5.3-3 and
5.3-4 show the grid block structure they used and the grid blocks that were zeroed out such that the
active grid blocks modeled barriers some 3500 to 4000 feet from the well. The grid blocks and
properties of the reservoir rock in the grid blocks were then adjusted as needed in repeated
simulation runs until the calculated pressures matched the experimental pressures. Exhibit 5.3-5
shows their final match. To achieve this match, the permeability thickness in the outer blocks
needed to be reduced. The final match model had an in-place brine volume of about 135 million
barrels.

Although there are some differences in the exact values of the reservoir parameters as
calculated by the four different groups, they are in general agreement that the reservoir was rather
small and would not support long-term production. With this conclusion there was no need 1o test

this sand further. Sand 9 was therefore plugged and attention was given to the next higher aquifer,
Sand 8.

6.0. SAND 8 TESTING

Sand 8 testing consisted of relatively short reservoir limit tests, a 4-year period of production
during which over 25 million barrels of brine and 0.7 billion SCF of gas were produced, and a
multiyear buildup test that is still in progie..s. A short-term production test is planned prior to
plugging and abandoning the well. Details of the tests are presented in subsections below.

6.1, Sand 8 Short-Term Reservoir Limit Tests

The first pressure transient test of Sand 8 was initiated on September 27, 1983. The flow
rate started at 14,520 BPD and then was reduced to 13,703 BPD. This test lasted only 9 hours
because of several equipment problems that required removing the bottomhole pressure tool from
the hole and discontinuing production. This flow test provided adequate data for an interpretation
of the reservoir properties relatively near the wellbore, as reported by J. D. Clark.3 He reported a
productivity of 39,568 md-ft and a skin factor of +1.05. Assuming 300 feet of net pay, the
average permeability was 132 md.

After the equipment was repaired, the pressure transient test was restarted on October 7,
1983, with an initial flow rate of 13,407 BPD. Flow was continued for 21 days, until October 28,
with an average production rate of 12,985 BPD. The bottomhole pressure gauge was placed in the
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hole on October 5 and removed on November 30, thus providing a continuous record for the
drawdown and 32 days of buildup. The data were analyzed by both J. D. Clark and S-Cubed.

J. D. Clark3 reported that the curved lines on the semilog graphs he used to interpret the data
were an excellent example of lenticular-type sand deposits and that there was no evidence of a
linear-type permeability barrier (such as a nearby sealing fault). For the early-time production data
he calculated a productivity of 37,057 md-ft and a permeability of 123 md for a 300-foot sand.
This compared well with previous results from the aborted September 27 test. He then calculated
the reservoir volume with a graphical method that indicates when steady-state production
apparently occurs. This graph suggested a reservoir volume of about 550 million barrels of brine.
Similarly, graphical analysis of the pressure-buildup data yielded an initial productivity of
39,752 md-ft. The line on the semilog time plot and Horner plot was straight only for times less
than 1 day, therefore the reported value for productivity of approximately 39,000 md-ft is valid for
only a relatively small volume of the reservoir near the wellbore. Clark made no attemp to interpret
the data beyond the time that it deviated upwards, away from the straight-line portion of the plot.

S-Cubed did a similar, but more extensive, analysis of the October-through-November 1983
pressure transient test data.13 They fitted both the draw-down and buildup data to four straight-
line segments on the usual semilog time plot. They then made conjectures about how each of these
straight-line segments related to the reservoir geometry. On the basis of the slopes of the plots
doubling at 9.5 and 31.5 hours, they estimated the distances to the two nearest faults to be 780 and
1410 feet. Using the second straight-line segment on the draw-down plot, they calculated a
reservoir permeability of 113 md for an assumed height of 330 feet (124 md for an assumed height
of 300 feet). Similar calculations for the buildup data gave a calculated productivity of 44,090 md-
ft and a permeability of 133 md for a 330-foot-thick sand. To estimate the reservoir volume, they
hypothesized that the pressure was approaching the final pressure exponentially. With this
hypothesis they calculated a reservoir volume of 433 million barrels.

To numerically simulate the reservoir test data, S-Cubed used a simple rectangular reservoir
with parallel edges at the distances of 780 and 1410 feet from the well, as estimated from their
analysis of the pressure transient data. This was a reasonable assumption based on the geological
analysis of east-west growth faults through the reservoir area. With these widths and a height of
328 feet, the long distance out to the end boundaries was 10,827 feet. By using a permeability of
160 md near the wellbore and 20 md for distances beyond 3600 feet, they were able to calculate a
pressure draw-down and buildup curve that closely matched the actual test data.
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The Number 8 Sand was completed in September 1983 with perforations in the interval
between 15,180 and 15,450 feet. Long-term flow testing was initiated in December 1983 and
concluded almost 4 years later in October 1987. This sand proved to be a very large reservoir and
capable of sustaining long-term brine production.

Early production was curtailed by scale formation in the wellbore and surface facilities. Scale
deposition in the surface facilities was controlled by injection of scale inhibitor prior to the chokes.
Scale inhibition in the wellbore was eventually controlled after inhibitor "pills," consisting of many
hundreds of pounds of scale inhibitor, were successfully displaced into the producing formation.
Prior to these inhibitor pills, however, production rates were limited to below 15,000 barrels of
brine per day so that the cooling of brine during transit up the wellbore and the higher wellhead
pressures associated with the lower rates counteracted the tendency of the brine to form scale as
pressure was reduced.

Once scale deposition in the wellbore was controlled with inhibitor pills, brine rates were
increased. The limitation on the flow rates was the operation of the large separator at 1000 psig
pressure, which required a wellhead pressure of a little less than 1200 psig. The gradual decline in
brine rate in 1986 through the first few months of 1987 reflected the drawdown of the reservoir
pressure near the wellbore. The reduction of brine rates to just below 10,000 barrels per day in
1987 were to allow pressures to stabilize at a rate low enough for a bottomhole pressure sensor to
be run into the well prior to shut-in for buildup testing.

A flow-test program was established where the flow rates and other production
measurements were manually taken at 2-hour intervals and then manually summarized each day for
daily reports. A computerized data acquisition system was installed in January 1986 to evaluate
whether such a system could be used as the primary data collection system for the Pleasant Bayou
well. The computer system was operated in parallel with the manual data acquisition, and the
manually obtained data continued to be the reported data.

The initial daily reported data included the production and gas sales, but did not include the
gas remaining in solution sent to the disposal well or account for the fact that the brine flow
measurements were made at nonstandard conditions. Much of this field data has been previously
reported. 17 For this current analysis, the reported daily volumes were adjusted to standard
conditions and revised to include the gas remaining in solution after going through the separators.
Plots of this revised data for brine production and gas production for Sand 8 are shown in
Exhibits 6.2-1 and 6.2-2. Daily production data are provided in tabular form in Appendix C and in
graphical form in Appendix D.

23

I N S Tt T UTE 0O F G A S T ECHNOLOGY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

35

W
o
|

)}
9}
!
!
S
|

T
_
=
|
!
—=
—i—?l

Daily Brine Production (bbl/d)
(Thousands)

15 |—— ~ =1 l—l—1-1-H—

10 |k -

5 —_— —

0

1984 1985 1986 1987
Exhibit 6.2-1. SAND 8 LONG-TERM TEST BRINE PRODUCTION
24

I' NS T 1 T UT E O F G A S T ECHNOL OG Y

' |



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

1.1

1 — —_ — — e
<) k
] "y
CO: —k
HEFHIP
0 = S T DN N BN | A _
=3
[7p)
(44} SR Y (R
(O
=
z W
o

0 |

19084 1985 1986 1987

Exhibit 6.2-2. SAND 8 LONG-TERM TEST GAS PRODUCTION

I' NS T 1 T UTE 0O F G A S T ECHNOLOGY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

The revised brine volumes are 6% to 7% less than the field-reported volumes. The gas
volumes were adjusted to include gas remaining in the brine after the separator with a computer
algorithm developed at IGT, and they were typically 10% to 20% higher than the field-reported
volumes. The plots of gas rate in Exhibit 6.2-2 and in Appendix D present the total amount of gas
produced from the reservoir in the brine rather than the amount that was recovered or sold. The
basis for these corrections is discussed in Appendix E.

The gas/brine ratio shown in Exhibit 6.2-3 plots the gas volumes in Exhibit 6.2-1 divided by
the brine volumes in Exhibit 6.2-2, If the brine and gas measurements had been perfect, the
gas/brine ratio plot should be very close to a straight line. In practice, however, there are spurious
high or low values in the gas/brine ratio because there were some difficulties in the manual reading
and reporting of the flow -rate data. During the first few months of production, the difficulties with
meter calibrations and manual readings were more severe compared to the later time when the
operations became more routine.

Cumulative perforation gas production versus cumulative brine production from these calcu-
lations is presented in Exhibit 6.2-4. The overall gas/brine ratio (the slope of the line) is 28.9 SCF/
STB for production up to about 10 million barrels. A slight bend in the curve then occurs, and
subsequent production had an average gas/brine ratio of 28.6 SCF/STB. This slight change in the
ratio (slope) at 12 million barrels may reflect the point where the flowing bottomhole pressure fell
below the bubble-point pressure of the brine. This change occurred during the latter half of 1985,
which is the time the sustained brine rate was increased to more than 20,000 STB/d and the
flowing bottomhole pressure was drawn down below 10,000 psi. The overall average gas/brine
ratio is calculated to be 28.7 SCF/STB.

n ng-Term R ir Test Data In retati

6.3.1, Reservoir Simulation

Reservoir simulation was updated as additional information was obtained. When S-Cubed
prepared their report for the Sixth Geopressured-Geothermal Conference in 1985,13 they had a
year's worth of production data from the long-term flow test discussed below. As this long-term
test progressed, they found that the actual bottomhole pressures were higher than their simulated
pressures. They regularly needed to increase the size of the reservoir used in their model to match
the data from the ongoing long-term flow test. Because the model fit the early time well, they
simply added the additional volume to the remote ends of the model. There was no accurate
geological information about where the extra volume should be placed to match the actual
reservoir. Several cases with different assumptions of volume were run, and a good fit to the data
was found for a revised reservoir volume of 1.2 billion barrels. This revised volume was
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approximately three times the volume initially deduced from the 21-day pressure transient test,
although even this volume was eventually shown to be too small. During the 4 years of produc-
tion, S-Cubed periodically updated the model in light of the most recent data.

In April 1985 and January 1986 there were short-term buildup tests from which the flow
capacity could be recalculated. For both of these tests the flow capacity was calculated to be
28,340 md-ft rather than the previous 44,090 md-ft. These tests were done after scale-inhibitor
injection into the well, so S-Cubed interpreted this reduction to be caused by partial plugging of the
perforations or formation below a shale stringer in the formation. The numerical model was
therefore modified to include a stringer in the production interval that partially penetrated the
formation. There were also increases in the skin factor attributed to the inhibitor injection
(discussed below). To continue matching the pressure data through early 1986 with the model, the
total reservoir volume in the model needed to be increased from 1.2 to 2.5 billion barrels.

In continuing to model the reservoir behavior during pressure buildup, S-Cubed found that
the connected volume in the model needed to be increased even more. Exhibit 6.3.1-1 shows the
dimensions of the model as it had evolved by 1990.14 By this time, the reservoir volume in the
model that was needed to match the field data had been increased from the previous 2.5 billion
barrels to a new volume of 7.8 billion barrels. This large increase in volume was needed to match
the long-term bottomhole pressure buildup, which has continued to rise with no indication of
reaching a plateau. Where the influx of fluid (presumed to be water) came from was unknown, but
it was speculated to be either from shale de-watering or an influx from adjacent sands either above
or below Sand 8. In the model, the extra volume was placed above the previous grid and partially
isolated from the previous grid by a partial penetrating barrier. The permeability of this new
volume was set low (0.2 md). Both the horizontal and vertical permeability of this layer and the
vertical permeability of the Sand 8 nelow it were set to this low value. Exhibit 6.3.1-2 shows the
simulated pressure (sandface adjusted to 15,100-foot datum level) compared to similar values
calculated from the flowing wellhead pressure, and Exhibit 6.3.1-3 is the simulated pressure
compared to the bottomhole pressures for the buildup test. There was no need to invoke any
nonlinear mechanisms for the model, such as irreversible pore volume compaction. Their
conclusion was that if there were any nonlinear effects, they would be close to the wellbore and
would probably be masked by the skin factor.

6.3.2. Use of Homer Plot to Estimate Reservoir Size

The reservoir drained by the Gladys McCall well was so large that the reservoir had not
clearly reached a pseudo-steady-state drawdown after years of production. The total reservoir
volume could therefore not be accurately assessed by the computer model. Therefore, reservoir
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size was estimated with a Horner plot using long-term buildup data. The pressure-buildup data
following the long-term production are plotted on a Homer plot in Exhibit 6.3.2-1. On the Horner
plot, the final pressure to which the reservoir will recover after production is found where the
extrapolation of the buildup curve intersects the (T+At)/At = 1 axis. From this pressure and the
material-balance equation, the reservoir volume can be estimated. A discussion of the engineering
assumptions and input data that make up the basis of this graph is given in Appéndix F.

For the McCall Horner plot, the pressure-buildup data curve is not expected to extrapolate as
a straight line to the (T+At)/At = 1 axis. The point marked Pf is the end point that should be
reached for the S-Cubed model with 7.8 billion barrels of reservoir volume. Whether the buildup
would continue to build up to the value used by S-Cubed in the latest computer model is uncertain
because the extrapolation requires a curved line that is not supported by the data. It may well be
that the pressure, if left to build up indefinitely, would continue to rise to a value close to the
original reservoir pressure. This would follow a more or less straight-line extrapolation that the
data appears to be following. This hypothesized pressure response would require a much larger
aquifer than the current model. It is anticipated that the well will be plugged and abandoned before
definitive data can be obtained.

A possible conclusion from the Horner plot combined with the S-Cubed model is that there is
a part of the reservoir intersected by the wellbore that contains 430,000 to 550,000 barrels of brine
and has a high flow capacity (39,000 to 44,000 md-ft) and that this high-flow-capacity part of the
reservoir is in contact with a huge volume (at least as large as the 7.8 billion barrels used in the
S-Cubed model) that has a very low flow capacity. The shape and orientation of the reservoir is
not well-known because of the lack of other wells in the area that can be used to establish the
geology and formation properties at the distances indicated by its size. The S-Cubed model takes
all of the known geology into account even though the model describes the reservoir as being
rectangular. The fact that the S-Cubed model matches the data so well is an indication that the
volumes are approximately correct even if the exact shape is not known.

4. Change in Sand 8 Reservoir Transmissibility

Early determinations of the transmissibility (permeability times height, or kh) of the reservoir
from short-term flow tests were presented in Section 6.1, and results of computer modeling were
presented in Section 6.3. Additional draw-down or buildup testing with bottomhole pressure
measurement was performed in 1985, 1986, and 1987. The results from the determinations of
transmissibility for all of these tests are tabulated in Exhibit 6.4-1.
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Exhibit 6.4-1. CHANGE IN TRANSMISSIBILITY

Date of Test Transmissibility, md-ft Type of Test Interpretation by
September 1983 39,568 Draw-Down J.D. Clark
October 1983 37,057 Draw-Down J.D. Clark
October 1983 39,752 Buildup J.D. Clark
October 1983 44,090 Buildup S-Cubed
April 1985 28,340 Buildup S-Cubed
January 1986 28,340 Buildup S-Cubed
January 1986 28,770 Buildup Eaton Oper. Co.
October 1987 28,340 Draw-Down S-Cubed
October 1987 28,340 Buildup S-Cubed

4.1. Possible R for Lower Transmissibili

The change from about 40,000 md-ft through October 1983 to about 28,000 md-ft
subsequent to April 1985 is not understood. Four hypotheses have been that 1) the wellbore had
become plugged such that the lower one-third of the perforated interval no longer contributed to
production, 2) inhibitor-pill injection had reduced permeability in the vicinity of the wellbore,

3) drawdown of reservoir pressure to below the bubble point had reduced the relative permeability
to brine, and 4) the increased compressive stress on the rock matrix due to drawdown of reservoir
pressure had decreased the area available to flow between sand grains. Each of these is discussed

below.

1. Plugging of the Wellbore: This possible reason for the decrease in transmissibility was
triggered by the observation that the wireline trip into the well in April 1985 stopped at a depth of
about 15,365 feet when resistance was encountered. Then, in response to a request from S-Cubed
personnel, a University of Texas expert on interpretation of wireline logs observed that there was a
shale stringer at that depth that could conceivably combine with a plug in the wellbore to preclude
production from the lower one-third of the perforated sandstone.

S-Cubed modeling of production with the assumption that perforations below 15,365 feet
could not contribute to production gave a nice fit to the data. However, in January 1986, the
wireline was run to the depth of the bottom perforation. No obstruction was found in the
perforated area. Additional doubt upon the viability of this hypothesis resulted from a spinner
survey attempted in August 1987. The spinner data will be discussed later under a separate
heading.
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2. Permeability Reduction by Inhibitor Pills: The April 1985 test was performed after the

attempt to inject an inhibitor pill into the formation in November 1984. The reported skin factor for
the /pril 1985 test was 8.5. This is considerably higher than the skin factor of 2.5 calculated for
the 1983 tests. There was another unsuccessful attempt to inject an inhibitor pill during May 1985,
and the first successful attempt was made in June 1985.

The January 1986 buildup test was performed after the successful attempt to inject an
inhibitor pill into the reservoir. The skin factor value reported by S-Cubed was 5.1. One possible
interpretation was that a portion of the reservoir remained plugged, and there was no efficient
mechanism to flush precipitates from pores. However, following another successful inhibitor pill
injection in February 1986 and the production of many millions of barrels of brine, the skin factor
calculated for the October 1987 shut-in was down to 3.0. This is only slightly higher than the
value of 2.5 for the 1983 reservoir limit test.

3. Lowering of Relative Permeability to Water by Free Gas: Drawdown of pore pressure to
below the bubble-point pressure for gas in solution in the brine would result in gas coming out of
solution and residing in pores as a free-gas phase. This gas would not become mobile until the
amount was sufficient to exceed a critical gas saturation of at least 3% of the pore volume. At the
same time, the fractional gas saturation of the pore space would decrease the relative permeability
to brine.

The identical values of 28,340 md-ft for transmissibility in April 1985 and October 1987
make it unlikely th..t this lower value is caused by a partial gas saturation of pore space. The
lowest flowing bottomhole pressure prior to April 1985 was above 10,500 psi and clearly above
the bubble-point pressure of the reservoir brine. In contrast, the calculated flowing bottomhole
pressure was almost down to 8600 psia in April 1987. Even after accounting for skin pressure
drop, the pore pressure near the wellbore is believed to have been well below the bubble point.

4, Permeability Reduction Due to Stress on the Rock Matrix: Assuming an average over-
burden pressure gradient of 1.000 psi/ft of depth, the pressure due to the column of rock from
ground level to the top perforation is about 15,145 psia. For the initial reservoir pressure of
12,821 psia measured at this depth, the net overburden compressive stress of the rock matrix was
the difference between these values or about 2324 psi. The lowest flowing bottomhole pressure
before completion of the 1983 measurements of transmissibility was about 12,400 psia, and the
maximun net stress on the reservoir rock was about 2750 psi.

In contrast, bottomhole pressure had been drawn down to 10,500 psi for a net stress on the
rock matrix of about 4650 psia in April 1985. At the maximum drawndown to almost 8600 psia in
April 1987, the net stress on the rock matrix may have been as high as 6500 psi. But at the
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

reduced flow rate of about 10,000 BPD at the times of shut-in in January 1986 and October 1987,
the values of maximum net stress on the rock matrix adjacent to the wellbore were about 4850 and
5050 psi, respectively.

The above values suggest that compression of the rock matrix could be a reason for the
change in transmissibility. The reduction in transmissibility from about 40,000 to about
24,000 md-ft correlates with doubling of net stress on rock adjacent to the wellbore from about
2500 to about 5000 psi.

42 A 2 inner

To test whether a portion of the formation was plugged and not contributing to the total flow,
a spinner survey across the perforated interval (15,160 to 15,470 feet) was attempted on August
27, 1987. The effort was partially successful, but interpretation of the data is complicated because
of poor and decaying response of the tool. Brine production was constant at about 10,000 STB/d,
but non-zero readings were obtained with the tool below the packer only when the logging tool

was moving downward.

Exhibit 6.4.2-1 shows the response of the spinner while logging down through the packer at
a rate of 65 ft/min. Above 13,860 feet, the tool was moving through 4.276-inch-ID tubing. The
higher spinner rate between about 13,865 and 13,880 feet is caused by the 3.480-inch ID of the
seal assembly. The 12 feet of lower spinner rate and then the 8 feet of higher spinner rate are
caused by the larger diameter inside the polished bore receptacle and the smaller diameter inside the
packer, respectively. The low spinner rate below 13,910 feet reflects tool and fluid movement in
the 7-inch, 38-pound-per-foot casing (5.920-inch ID).

The seal bore extension is above the packer and the distance from its top to the bottom of the
packer is 34 feet. The spinner data in Exhibit 6.4.2-1 show 20 feet from the bottom of the packer
to the bottom of the seal assembly. Thus, the seal assembly was found to extend 14 feet into the
seal bore extension. This is in excellent agreement with the 12 feet reported at the time of well
completion.

The logging pass through the packer shown in Exhibit 6.4.2-2 differs from subsequent
logging passes in that the tool output was greater than zero in the casing for a tool velocity of only
1.1 foot per second. It is noted that the data in Exhibit 6.4.2-2 show that the tool response was a
nonlinear function of fluid velocity relative to the logging tool. For a 10,000-BPD production rate,
fluid velocity in the tubing was 6.5 ft/s in the tubing and 3.4 ft/s in the casing. Adding the 1.1-ft/s
downward velocity of the logging tool, the fluid velocities relative to the logging tool were 7.6 ft/s
in the tubing and 4.5 ft/s in the casing. The ratio of these velocities was 1.7:1. But the ratio of
tool responses was 7.3:2.6 or 2.8:1.
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Exhibit 6.4.2-1. SPINNER LOGGING DOWN THROUGH THE PACKER AT 65 ft/min
0
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Exhibit 6.4.2-2. SPINNER LOGGING DOWN ACROSS PERFORATIONS
AT 140 AND 200 ft/min
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Logging passes were recorded through portions of the perforated interval using logging
speeds of 150, 140, 130, and 200 ft/min. However, the tool response was deteriorating with time.

Exhibit 6.4.2-2 is an overlay of spinner response for downward logging speeds of 140 and
200 ft/min. The higher speed pass was later in time and suggests a cutoff in fluid entry at a
shallower depth than the lower speed pass. This is the opposite of what would have been
observed if the logging tool repsonse were not deteriorating with time.

Although the data are not adequate to profile fluid entry as a function of depth, it provides a
basis for the following qualified conclusions:

1. Fluid entry is roughly a linear function of depth for the first 100 feet of perforations
(15,160 to 15,260 feet). This was observed on a half dozen logging passes and the
last, at 200 ft/min, is the only exception.

2. About half of the produced brine enters the wellbore below the midpoint of the
perforations at 15,315 feet. This is about the depth where spinner response went to
zero for the majority of downward logging passes. But the zero output corresponded
to a fluid velocity of 4.0 to 4.5 ft/s relative to the logging tool. Downward logging
tool velocity was most often about 2.5 ft/s (150 ft/min). Thus, tool output dropped to
zero at the depth where fluid velocity dropped to about 1.5 to 2.0 ft/s relative to the
casing. This corresponds to a brine rate in the range of 4400 to 5900 BPD. Thus,
brine rate at the midpoint of perforations appears to be about one-half of the
production rate of 10,000 BPD.

3. Some fluid is entering the wellbore from near the deepest perforations (15,470 ft).
The logging tool was lowered to this depth with a loss of only about 40 to 60 pounds
of weight (much less than the weight of the tool and sinker bars). A pickup of that
weight was observed at 14,466 ft. Thus, it is clear that any solids shallower than that
depth are either carried out of the wellbore or fluidized by deeper fluid entry.

4.  The entire reservoir thickness was shown to be contributing to the flow, thereby
casting doubt on the interpretation that a large portion of the perforations below the
shale stringer were plugged off.

7.0. CHARACTERISTICS OF HYDROCARBONS
PRODUCED FROM SAND 8
Natural gas that was in solution in the brine in the reservoir constitutes the majority of
produced hydrocarbons. The recovered gas has a relatively high content of carbon dioxide and
aromatics (benzene, toluene, etc.). After gas sales began in 1984, separator pressures were kept
high enough to limit the carbon dioxide content of gas to 10% because of specifications in the gas
sales contract. The aromatic compounds have higher solubility in brine than alkanes with
comparable molecular weight. At the temperature of about 280°F of natural gas leaving the
separators, the aromatics constitute a major portion of C6+ hydrocarbons in the high-temperature
gas stream.
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Initially, gas leaving the single separator was flared and the only constraint on separator
pressure was the pressure required to drive brine into the disposal well. In 1984, a gas sales
contract was agreed to. It provided for delivery of gas containing up to 10% carbon dioxide into a
line with a normal operating pressure of about 1000 psig. At this pressure, about one-fourth of the
produced gas remains in the brine. After a separator study revealed that lower pressure operation
of a second separator and purchase of a gas compressor would pay out in terms of increased gas
sales, a second large separator, previously used at the Sweet Lake Design Well test, was installed
for low-pressure operation.

When the gas from the separators was cooled prior to dehydration, both hydrocarbons and
water vapor condensed from the gas stream. The condensing hydrocarbons had a high aromatic
content. In addition, a small amount of paraffinic oil collected in the high-pressure separator. This
was periodically flowed over the oil weir and manually bled off from the oil outlet of the three-
phase separator.

Details of the collection and.analysis of samples of the produced gas are presented in
Section 7.1 below. Similar details for the recovered liquid hydrocarbons are in Section 7.2.

1. Produc mposition

Numerous gas samples were collected from several different points in the process stream and
were analyzed by various parties during the course of this project. Sample points include the high-
pressure (HP) and low-pressure (LP) separator meter runs, sample points located directly on the
separators, cooled and dehydrated gas commingled from the separators, and gas flashed from brine
from the separators while lowering the pressure to atmospheric. The sample points were shown in
the schematic diagram in Exhibit 4.0-1. The composition of the gas at a sample point depended on
the pressure and temperature at the point and upon whether gas separation had preceded it.

Appendix G gives the results of all gas analyses available. Some of these were previously
reported. 17

Typical analyses of a first-stage separator gas, a second-stage separator gas, and of gas
flashed off brine after the second separator are shown in Exhibit 7.1-1. Also included is a
computational recombination of these gases to estimate the composition of the total gas. A more
detailed analysis of a sales-gas sample (LP separator gas compressed and commingled with HP
separator gas), collected on October 21, 1987, is shown in Exhibit 7.1-2. This analysis gives a
breakdown of the heavy hydrocarbons that constitute the C6 fraction of the gas. The gas contains
a little less than 10% carbon dioxide and the C6+ fraction contains more than twice as much
aromatics as alkanes.
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Exhibit 7.1-1. TYPICAL GAS ANALYSES, FEBRUARY 19, 1987

Sample Source Gas in Brine Total Gas,
HPSepGas  LPSepGas LeavingLPSep  Calculated
Pressure, psia 1015 285 285
GWR, SCF/STB 22.86 4.44 1.75 29.05
Mole Percent of:
Carbon Dioxide 7.91 20.52 37.39 11.61
Nitrogen 0.25 0.16 0.81 0.27
Methane 88.57 77.22 60.25 85.13
Ethane 2.40 1.64 1.05 2.20
Propane 0.53 0.24 0.10 0.46
iso-Butane 0.08 0.02 0.01 0.07
n-Butane 0.07 0.02 0.00 0.06
iso-Pentane 0.02 0.01 0.00 0.02
n-Pentane 0.02 0.00 0.00 0.02
Cé6+ 0.15 0.17 0.08 0.15
Gas Grav (air=1) 0.656 0.769 0.927 0.690
Heating Value,
Btu/SCF 968 828 637 927
Liquids 0.93 0.60 0.35 0.85

7.1.1. Separator Studies

Early flow tests on this well were performed using only one separator. The long-term
production test plan included selling the produced gas. The sales-gas line operating pressure was
about 1000 psig. 1t had been shown on previous wells that about 7 cubic feet of gas remain in the
brine at a separator pressure of 1000 psig. This is almost one-fourth of the total produced gas,
although the concentration of carbon dioxide in this gas is generally above 20%.

An early priority was to determine whether two-stage separation, with the costs associated
with installing a second separator and a compressor, could be justified based on incremental
recovery of the low-pressure separator. Relevant constraints in gas sales contracts were that the
gas contain less than 10% carbon dioxide and less than 35 ppmv hydrogen sulfide. Lowering
separator pressure increases the carbon dioxide and hydrogen sulfide content of the gas. Single-

stage separator pressure below about 700 psig caused the carbon dioxide concentration to exceed
the 10% limitation.

A series of tests were performed with a small separator borrowed from another location in
series with the original separator. The separator study involved collecting gas samples from the
separator and collecting brine from the brine outlet of the separator at a variety of separator
pressures. The gas samples were analyzed. The brine was then flashed to atmospheric pressure
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Exhibit 7.1-2. GAS ANALYSIS OF McCALL SALES GAS
BY GC/TCD/FID, OCTOBER 21, 1987

Mole Percent of;
Helium BDL#2
Hydrogen 0.07
Oxygen/Argon BDL
Nitrogen 0.33
Carbon Dioxide 9.38
Methane 87.1
Ethane 2.40
Propane 0.51
iso-Butane 0.08
n-Butane 0.07
neo-Pentane BDL
iso-Pentane 0.03
n-Pentane 0.01
Sum of Hexanes 0.007
Sum of Heptanes 0.005
Sum of Octanes 0.003
Sum of Nonanes 0.001
Sum of Decanes 0.001
Sum of Undecanes 0.001
Sum of Dodecanes & Heavier 0.001
Benzene 0.029
Toluene 0.014
o, m, p-Xylene & Ethylbenzene 0.009
C3 Benzenes 0.001
Calculated Heating Values,

Btu/SCF (60°F, 15.025 psia, dry) 960
Calculated Gravity (air = 1) 0.668

4 BDL = Component concentration below detection limit (0.01%).

and the gas that exsolved was measured and analyzed. Separator pressure was varied, and the

effect of separator pressure on both the quantity of gas remaining in the disposal well brine and the
quality of the separator gas was determined. These tests showed that for a two-stage separation,
second-stage pressures well below 400 psig were achievable while keeping the carbon dioxide
content of the combined gas below the contractual gas-sales maximum of less than 10%.

A second large DOE-owned separator became available early in 1984 after production testing
of the Sweet Lake Design Well was completed. This separator, which was identical to the high-
pressure separator, was installed in series after the first separator. The first separator was operated

I NS T
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at the gas sales pressure of about 1000 psig so that the majority of the produced gas could be sold
without compression. The second separator was operated at the lowest practicable pressure, which
was dictated either by the carbon dioxide ceiling in the sales gas contract or by the pressure
required to inject brine down the disposal well.

The carbon dioxide content of the commingled sales gas is plotted versus the second-stage
separator pressure in Exhibit 7.1.1-1. The scatter in this graph reflects the effects of brine
temperature. The effect of temperature on carbon dioxide solubility is very pronounced. At brine
rates above 20,000 STB/d, the brine temperature remained within a few degrees of 280°F. -
However, during the reduced flow rate of 9300 STB/d in October 1987, the brine temperature at
the separator was 268°F. At the lower brine temperature, the carbon dioxide has a stronger
tendency to remain with the brine. The two points on the lower left-hand comer of the graph
reflect data obtained at this lower temperature and are obviously outside the trend of the data
obtained at higher temperatures. A similar variation of carbon dioxide content with temperature
was observed in the IGT separator studies on the HO&M Prairie Canal Well.7
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The relationship between the separator operating pressure and the gas contained in the brine
after the separator is shown in Exhibit 7.1.1-2. At the first-stage separator pressures, generally
near 1000 psig, about 7 SCF gas/STB brine would not be recovered by the separator. This is
roughl:' 25% of the total gas produced. The hydrocarbon fraction of this gas is about 5 cubic feet.
Exhibit 7.1.1-3 shows the gross heating value of the gas remaining in each stock tank barrel of
brine leaving separator versus the separator pressure.
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Exhibit 7.1.1-2. GAS REMAINING IN BRINE AFTER THE SEPARATOR

An additional 2 to 5 cubic feet of gas per barrel of brine could be recovered by the second-
stage separator, depending on the second separator operating pressure. Operating the second-stage
separator at 400 psig pressure recovered roughly 4 SCF of gas containing about 3000 Btu's of
combustion energy that would otherwise be injected into the disposal well with the injected brine.

7.1.2. Correcting Gas Production Rates for Gas Remaining in the Brine After the Separator

The high-pressure separator was kept at the sales-line gas pressure of about 1000 psig
pressure during the long-term test of Sand 8. The low-pressure separator pressure was kept high
enough to limit the carbon dioxide content of the commingled gas from the two separators to below
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Exhibit 7.1.1-3. HEATING VALUE OF GAS REMAINING IN BRINE
LEAVING THE SEPARATOR

10% or to maintain a pressure high enough to inject brine into the disposal well. There was still a
considerable quantity of gas remaining in the brine after the low-pressure separator. IGT had
developed an algorithm (based on the solubility of methane in brine) to estimate the quantity of this
gas, and this quantity was added to the recovered gas to obtain a total produced gas from this well.

The diamonds in Exhibit 7.1.2-1 are the amounts of gas obtained by flashing separator brine
to atmospheric pressure (performed by IGT and Weatherly). The squares with the dots in the
middle represent calculated values using the IGT algorithm. The calculated value is lower than the
measured flashed gas by about 20% to 30%. The algorithm is based only on methane solubility in
brine, not natural gas containing carbon dioxide and heavier hydrocarbons. Exhibit7.1.2-2is a
plot of the methane content of the brine against the methane partial pressure rather than the total gas
pressure. The IGT algorithm is reproduced on this graph. With this adjustment there is excellent
agreement between the field data and the algorithm derived from laboratory data. Nevertheless, the
reported gas production and gas/brine ratio are low. The amount of the error is roughly 1/2 cubic
foot per barrel of brine. The justification for continuing use of this algorithm is that it accurately
reflects the hydrocarbon content of the dissolved gas, which is most important to end users.
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It is clear from Exhibit 7.1.2-2 that the methane content remaining in the brine after the
separator is consistent with Henry's Law in that its solubility is close to a linear dependence. For
every 100 psi of methane partial pressure, 0.56 SCF/STB of methane will remain in the brine.
This value for the Gladys McCall well can be compared with similar values for other DOE projects.
IGT found a value of 0.62 SCF/STB/100 psi for the Wainoco P. R. Girouard No. 1 well,

0.60 SCF/STB/100 psi for the Pleasant Bayou No. 2 well, and 0.53 SCF/STB/100 psi for the
HO&M Prairie Canal No. 1 well.

This linear relationship between partial pressure and the solubility of the gas holds for ethane
and propane. Exhibit 7.1.2-3 is a plot of ethane content of disposal brine versus the ethane partial
pressure in the separator. Again, there is a simple linear relationship that follows Henry's Law,
with 0.0040 SCF ethane/STB/psi, which compares favorably with 0.0038 SCF ethane/STB/psi
ethane partial pressure at the HO&M Prairie Canal No. 1 Well. Note that these values for
solubility are valid only for partial pressures, not total separator pressure.

0.20
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0.12

0.08
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10 20 30 40 50
Partial Pressure of Ethane (psi)

Exhibit 7.1.2-3. ETHANE LEFT IN BRINE VERSUS
ETHANE PARTIAL PRESSURE

These simple relationships, which do not change with flow rate, indicate that the separators
are at equilibrium and the only way to recover more methane would be to lower the separator

pressure.
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7.1.3. Field Measurements of Hydrogen Sulfide and Carbon Dioxide

Throughout most of the long-term flow test of Sand 8, measurements of the carbon dioxide
and hydrogen sulfide content in the gas were made on a routine, daily basis. The tests were made
with a hand-held apparatus where a sample of gas is aspirated by a calibrated squeeze bulb through
a small glass tube, which is pre-charged with an indicating medium that changes color depending
on the amount of CO7 or H2S in the gas (Draeger Tubes). Exhibit 7.1.3-1 shows the reported
carbon dioxide content in the first separator (high-pressure) and second separator (low-pressure)
for the entire 4-year test period. Exhibit 7.1.3-2 is a similar plot for the hydrogen sulfide content
of gas from the two separators. Exhibit 7.1.3-3 plots both the carbon dioxide and hydrogen
sulfide measurements for the combined gas sent to sales. The hydrogen sulfide content of the
combined gas stream was comfortably below the sales-gas contract specification of 35 ppm.

30
+ 1stSep CO2

o 2nd Sep CO2

A
L]

OQ’ ‘o o : ®
W : - %‘:‘ oo ‘b&; :0:9.0:’;0::.&
SRR IR Sor - Ct > 2 S N —
Do TR T T S T e
S ° :
g gt o .
5 ¥l° : +
5 10 M
£
8 ;*E

1984 1985 1986 1987
Date

Exhibit 7.1.3-1. FIELD MEASUREMENTS OF CARBON DIOXIDE IN SEPARATORS

There is considerable scatter in the data. Nevertheless, the lack of a trend or significant
change is apparent. The change in character of the carbon dioxide data between 1985 and 1986 is
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Hydrogen Sulfide Concentaton (ppm)

Exhibit 7.1.3-2. FIELD MEASUREMENTS OF HYDROGEN SULFIDE IN SEPARATORS
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

believed to be caused by a technique change after the change in contractors, rather than a change in
the produced gas. Much of the scatter is caused by the inherent inaccuracy of the measurement
method. Variations result from differences in how the aspirator bulb was squeezed, how the tube
was Jocated in the sample gas stream, or how well the different operators could interpret the color-
change points on the indicator. The readings were taken each day primarily for quality control, to
ensure that the gas being sent to sales was within the contract limits for carbon dioxide and
hydrogen sulfide. The carbon dioxide measurements were the most accurate because they were
taken multiple times a day and averaged. The gas buyer was also making gas composition
measur¢ments for the purpose of custody transfer. The close agreement between the seller and

buyer measurements can be seen in Exhibit 7.1.3-3.
b /'

7.1.4. Total Produced Gas Composition

The gas partitioning between free gas and gas dissolved in the brine depends upon separator
pressure. Thus, deducing the total gas content and composition of each barrel of brine passing
through the perforations into the wellbore requires the summation of gas volume and composition
measurements for the gas streams from the separators and accounting for the gas remaining in
brine leaving the low-pressure separator. The gas analyses are combined by weighting each of the
measured compositional percentages by the gas/brine ratio at each sample point. Appendix H gives
the details of the computational recombinations. Exhibit 7.1.4-1 plots the resulting gas/brine ratios
for total gas through the perforations, Exhibit 7.1.4-2 plots the fraction of carbon dioxide in the
total gas, and Exhibit 7.1.4-3 presents the fraction of ethane in the total gas.

The gas that is separated and recovered in the first-stage separator generally comprises about
23 SCF/STB out of a total of about 29 SCF/STB, so the composition of the first-stage gas greatly
affects the composition of the total gas. In contrast, the gas flashed from the second-stage
separator brine generally provides less than 3 SCF/STB. Although the composition of this flashed
gas is very different from that of the first-stage gas, it has only a modest effect upon the calculated
composition of the total gas. In cases where the first-stage separator brine was flashed, the
second-stage separator gas was not needed to calculate the composition of the total gas.

There was considerable variability in the resulting gas compositions and gas/brine ratios.
Nevertheless, small trends are discernable in the data. The quantity of ethane and propane declined
slightly. The significance of this is discussed in a subsequent section.

1.2. Characteristics of Produced Liguid Hydrocarbons

Three categories of liquid hydrocarbons were collected and measured during this test. These
are 1) "cryocondensates," 2) gas knockout-pot liquids, and 3) heavy separator oil. The total
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GAS/BRINE RATIO (SCF/STB)
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Exhibit 7.1.4-1. GAS/BRINE RATIO FROM RECOMBINATION STUDY
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Exhibit 7.1.4-3, ETHANE CONTENT OF TOTAL GAS

quantity of liquid hydrocarbons produced was only a very small fraction of the produced brine.
Recovered liquid hydrocarbons had no positive effect on project economics. Total liquid
hydrocarbon recovery was less than 300 hundred barrels, or about 1 barrel per week, averaged
over the entire flow test.

The "cryocondensates" are named after the method of collecting samples. Gas is passed
through dry ice/acetone baths to cool the gas to almost -60°F. An apparatus is in-line to trap liquid
hydrocarbons that condense out of a measured volume of gas. In addition, brine is cooled,
collected in bottles, and then extracted for hydrocarbons in the laboratory. These samples were
collected, quantified, and analyzed by Drs. Keeley and Meriwether of the University of
Southwestern Louisiana. These cryocondensates are predominantly aromatic in nature.

The concentrations of cryocondensates, reported herein as parts per million in the brine
phase, are shown in Exhibit 7.2-1. The cryocondensate concentration has averaged somewhat
below 35 ppm, and there was no real trend in the concentration over time. Cumulative production
of these cryocondensates has totaled just under 1000 barrels. Almost none of the cryocondensates
are separated and recovered -- a portion remains with the brine that is injected into the disposal well
and a portion is sold with the gas. Separation and recovery of the cryocondensate from both the
gas phase and the brine phase are not economically feasible.
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Exhibit 7.2-1. CRYOCONDENSATE CONCENTRATIONS

Cryocondensates are primarily composed of aromatic hydrocarbons that are much more water
soluble than are aliphatic hydrocarbons of similar molecular weight. These include benzene,
biphenyl, indene, naphthalene, fluorene, phenantrene, and their derivatives.? The cryocondensate
is believed to be soluble in the brine at reservoir conditions.

The second oil fraction is those hydrocarbons that drop out of the gas phase as it cools and is
compressed prior to entering the sales line. This liquid is rich in the very high-boiling-point
fraction of the cryocondensates, but does not contain an appreciable fraction of the heavy aliphatics
found in the heavy oil that was recovered from the separator. The composition of numerous
samples of gas knockout liquids is presented in Appendix I. The sample from the gas-cooler
knockout contains hydrocarbons that leave the high-pressure separator as gas but condense as the
gas temperature is reduced to near ambient. Until the liquids from the cooler knockout were
collected in a tank beginning in 1986, the liquids went unmeasured down the disposal well. Liquid
hydrocarbons are also flowed to the tank from the glycol dehydration unit. This liquid was not
quantified but was in the range of a gallon or less per day. This liquid was lighter than the gas
knockout sample and is very highly aromatic.

Cumulative measurement of liquid collected after the tank was installed is shown in
Exhibit 7.2-2. Brine production during the time that 79 barrels of liquid accumulated in the tank
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was about 10.4 million barrels. These values indicate that recovery of liquid hydrocarbons from
the knockout is about 7.6 parts per million of produced brine by volume.

The heavy separator oil was found in the separators at the gas/brine interface. This oil was
first observed in January 1985. It has the appearance of a very heavy, aliphatic fraction of a crude
oil and does not contain the high percentage of aromatics present in the cryocondensate. Only a
few percent of the heavy oil is comprised of light hydrocarbons that are volatile at 300°F.

Exhibit 7.2-2 shows heavy oil production versus cumulative brine production. Whereas the
amount of oil produced varied with time, the heavy oil production averaged about 6 ppm by
volume in the brine, or 5 ppm by weight. The heavy oil recovery changed with time but was
similar in volume to the knockout-pot condensate recovery. This heavy oil was analyzed by gas
chromatography. Representative chromatograms of the heavy oil recovered from both separators
and of a gas knockout oil are provided in Exhibit 7.2-3. The normal alkane backbone is apparent
in these chromatograms. Breakdowns either by carbon number or by boiling point (the simulated
distillation technique) are provided in Appendix I.

It is not known whether the oil flowing into the wellbore is transported through a continuous
hydrocarbon phase or dissolved in the brine. Summaries of the proposed methods of oil transport
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in the reservoir are presented in Appendix I. It is unlikely that the quantity of oil produced will
become economical with continued production. Oil production from the Gladys McCall Sand 8
would be expected to remain only at a nuisance level of a few parts per million in the brine.

8.0. GAS SATURATION OF RESERVOIR BRINE
RELATIVE TO THE BUBBLE POINT

The Gladys McCall well Sand 8 was initially undersaturated with natural gas at reservoir
pressure. During the long-term production phase, however, the flowing bottomhole pressure was
drawn down below the 9200 psia believed to be the reservoir bubble-point pressure. The flowing
bottomhole pressure reached a low of about 500 psi below this bubble-point pressure in 1986.
Evidence -- including the decline in the produced gas/brine ratio, changes in the produced gas
composition, and special short-term transient tests developed by IGT -- suggests the reservoir
pressure was drawn down below the bubble-point pressure. Observed changes were very small,
however, as would be expected if the flowing bottomhole pressure was within a few hundred psi
of the reservoir bubble-point pressure.

The laboratory data on bubble-point pressure for the reservoir brine is discused below in
Section 8.1. Then, changes in the produced gas/brine ratio and transient testing to determine
whether the reservoir has been drawn down to below the bubble-point pressure are discussed in
Sections 8.2 and 8.3.

1. San nd Brin mbinati

On October 8, 1983, after 24 hours of production at 13,400 STB/d, separator gas and brine
samples were collected at a pressure of 500 psi for laboratory PVT analyses. This 1983 PVT
study (Appendix J) was performed by the same personnel and laboratory facility as similar prior
studies of samples from the Wells of Opportunity Program. Their experience from this prior work
was in good agreement with other laboratories studying solubility of natural gas in brine. The
laboratory recombined at the ratio of produced fluids measured from the separator, 25.01 SCF of
gas per barrel of separator brine. The bubble-point pressure of this mixture was 9200 psia,
whereas the initial reservoir pressure had been reported to be 12,783 psia. This laboratory result
was the basis for reporting that the reservoir was undersaturated with respect to natural gas.z’3
Gas content below saturation was unexpected because the brine in Sand 9 was erroneously
believed to be saturated with natural gas. We now recognize that the bubble point in Sand 9 was
about 2900 psi below the reservoir pressure and the bubble point in Sand 8 was about 3600 psi
below the reservoir pressure.
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Exhibit 8.1-1 presents the gas/brine ratios from laboratory recombination studies (Appen-
dix J) in terms of SCF/separator barrel, SCF/STB, and the resulting bubble-point pressures. Be-
cause of equipment pressure limitations, the bubble-point pressure could not be measured at the
actual reservoir pressure of 12,783 psia. Five bubble-point pressures were measured at separator
gas/brine ratios of 25 and lower SCF of separator gas/barrel of separator brine. The results
tabulated in Exhibit 8.1-1 were extrapolated out to the reservoir pressure (pages 12 and 20 of
Appendix J). The plot of the bubble-point curve indicated that the reservoir brine is only about
80% saturated and the ratio of separator gas to separator brine would have been about 31.9 SCF of
separator gas per barrel of separator brine if the reservoir brine had been saturated with natural gas.
The right-hand column of Exhibit 8.1-1 is methane solubility calculated from equations developed
for DOE by C. W. Blount and his students. 12

Exhibit 8.1-1. WEATHERLY PVT RECOMBINATION DATA

----- Gas To Brine Ratios----- Bubble Point, Blount Solubility,b
SCF/Sep Barrel  SCF/STB2 psia_ SCF/STB

10.01 14.36 2855 15.85

15.00 19.64 4550 20.68

18.00 22.82 5785 23.64

20.00 24.94 6730 25.67

25.01 30.25 9200 30.30

31.9+ 37.5 12783 35.84

2 Gas at 15.025 psia and 60°F.
b Calculated for 294°F and 95,000 ppm NaCl.

Only the highest laboratory pressure, 9200 psia, is near reservoir conditions, and the only
entries in Exhibit 8.1-1 near the actual well conditions are the three highest pressures. The
agreement between recombination gas content and laboratory solubility of pure methane in pure
NaCl brine is close at bubble-point pressures of 6780 and 9200 psia. Unfortunately, page 12 of
the PVT report (and the fifth line of Exhibit 8.1-1) reflects the author's questionable extrapolation
to 31.9 SCF of separator gas per barrel of separator water at 500 psig and 268°F for the initial
reservoir pressure of 12,783 psia. Correcting the water volume to atmospheric pressure and 60°F
and adding the 3.75 SCF/STB of gas flashed from the separator brine results in the high value of
37.5 SCF/STB for gas solubility in reservoir brine. The author's extrapolation on page 23 of the
same report (to 35.8 SCF/STB) is in much better agreement with expectations based on pure
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components. As shown in Exhibit 8.1-2, a simple least-squares polynomial fit to the data
provides excellent agreement with the measured data and suggests the gas solubility at a pressure
of 12,783 psia would be 35.3 SCF/STB.

Gas/Brine Ratio (SCF/STB)
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Exhibit 8.1-2. GRAPH OF PVT RECOMBINATION DATA AND CALCULATED

METHANE SOLUBILITY

Nevertheless, it was clear the recombination of separator fluids at the rates that were

measured resulted in a system with a bubble-point pressure severa! thousands of psi below the

measured reservoir pressure. One concern regarding the 1983 PVT work is whether an incorrect

ratio of separator gas and brin~ was recombined because of problems or errors in flow-rate

measurement. The primary uncertainty was whether rate-measurement problems had resulted in

laboratory i~~ombination of the wrong gas/brine ratio. This concern has been put to rest. The
gas/brine ratio derived from the adjusted data from long-term testing (Exhibits 6.2-1 and 6.2-2) is
in agreement with the laboratory recombination PVT data and supports the conclusion that Sand 8

was not saturated with gas.

The oil accumulation in the separators that became apparent more than a year after the start of

production provides another concern. It is virtually impossible to collect and recombine samples of

I N S T
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three fluid phases (gas, oil, and water) in the correct proportions. Also, careful work in the same
laboratory had previously revealed that trace amounts of oil precluded reproducible measurement of
the gas/brine bubble point for samples from the Lear G.M. Koelemay well, and in all cases raised

the apparent bubble-point. Whether these early measurements were affected by traces of oil that
were not seen is conjectural.

2 nges in iti
The natural gas in this reservoir is a mixture containing methane, ethane, propane, butanes,
carbon dioxide, and other gases. Because the individual components have different solubilities, a
gas phase in equilibrium with brine will have a different composition than the gas in solution in the
brine. The heavier hydrocarbon/methane ratios are higher in the free gas than in the dissolved gas.

The effect becomes more pronounced as still heavier hydrocarbons are examined. For instance,
the propane/methane ratio contrast is greater than the ethane/methane ratio contrast.

This effect is demonstrated in Exhibits 8.2-1 and 8.2-2, which present data from differential
liberation studies performed by Weatherly Laboratories as a part of the PVT studies of samples
from Sands 8 and 9 (Appendixes J and B). Gas and brine from Sand 8 were recombined at
30.19 SCF/STB. The bubble-point pressure was 9200 psia. This fluid is representative of the
reservoir brine prior to production. The pressure on the brine was reduced until a bubble large
enough to sample had exsolved from the brine. This bubble was then removed for analysis in a
gas chromatograph and the pressure was lowered further until another bubble could be sampled.
Each column of the table gives the composition of gas liberated by the pressure step at the top of
the column. The total volume of gas liberated was 31.6 SCF/STB. The difference from the
amount recombined is in part caused by the necessity of cooling the brine before dropping pressure
to atmospheric and the associated shift in carbonate/bicarbonate equilibrium in the brine.

It is noted that there is an apparent problem with the carbon dioxide concentrations for the
differential liberation steps in Exhibit 8.2-1. The values should monotonically increase as the
pressure decreases. As shown in Exhibit 8.2-2, the carbon dioxide concentrations reported for
differential liberation s.eps to the same pressures for the sample from Sand 9 exhibited the normal
trend. For Sand 9, differential liberation steps ending at pressures of 6000, 4000, 2000, and
15 psia resulted in reported carbon dioxide concentrations in the ascending order 2.82%, 3.37%,
9.00%, and 23.58%, respectively.

Both of the differential liberation studies show the normal lower concentration of heavier
hydrocarbons with successive pressure drops. It is clear from these tables that, if bubbles of gas
formed in the reservoir as the pressure was drawn down below the bubble-point pressure, the gas
would be richer in the heavy hydrocarbons than the original solution gas. At the same time, the
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Exhibit 8.2-1. SAND 8 GAS DIFFERENTIAL LIBERATION DATA

Pressure, psia 9200- 6000- 4000- 2000-
TotalGas 6000 4000 2000 15

Gas Remaining in

Brine, SCF/STB 31.60 27.53 22.89 15.80 0
Mole Percent of:

Carbon Dioxide 14.26 4.20 3.10 3.87 24.79
Methane 82.62 89.03 91.74 92.34 73.93
Ethane 222 4,34 3.50 2.75 1.06
Propane 0.54 1.53 0.99 0.63 0.11
Butanes 0.14 0.40 0.32 0.18 0.00
Pentanes 0.03 0.12 0.06 0.03 0.00
C6+ 0.19 0.38 0.29 0.20 0.11

Exhibit 8.2-2. SAND 9 GAS DIFFERENTIAL LIBERATION DATA

Pressure, psia 10300- 6000- 4000- 2000-
ToulGas 6000 4000 2000 1

Gas Remaining in

Brine, SCF/STB 31.14 26.76 22.30 15.30 0

Mole Percent of:

Carbon Dioxide 14.67 2.82 3.37 9.00 23.58

Methane 81.88 89.56 91.25 86.51 75.08

Ethane 2.22 4.00 3.18 3.16 1.06

Propane 0.48 1.37 0.84 0.56 0.10

Butanes 0.14 0.51 0.28 0.10 0.03

Pentanes 0.05 0.17 0.10 0.05 0.00

Cé+ 0.58 1.57 0.98 0.62 0.18
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gas remaining in solution in the brine and produced up the wellbore would become slightly
depleted in ethane and heavier hydrocarbons. Exhibit 8.2-3 presents the ethane/methane and
propane/methane ratios from the calculated composition of the total produced gas tabulated in
Appendix H. These plots suggest that the reservoir may have been below the bubble point by
December 1985. At that time, the hydrocarbon ratios were clearly below those at the start of the
long-term flow test.

We can estimate the change in solution-gas composition as the pressure drops below the
bubble point. For a 500-psi drop from a bubble point of 9200 psi, the difference of solutions of
the equation in Exhibit 8.1-2 reveals that approximately 0.93 SCF/STB of gas should have been
exsolved and trapped in the reservoir. Using the gas compositions in the first two columns of
Exhibit 8.2-1 and assuming that all of the exsolved gas is trapped in the reservoir, we can calculate
that the ethane content of the produced (solution) gas should drop from 2.22% to 2.15%. The
propane content should drop from 0.48% to 0.45%. The ethane/methane ratio should drop from
0.0269 to 0.0262, and the propane/methane ratio should drop from 0.0058 to 0.0054. These
changes, both in the produced gas/brine ratio and in the hydrocarbon ratios, are about what was
observed between the 1984 samples and the 1986-to-1987 samples.

The gaps of more than a year between total gas measurements preclude interpretation of
Exhibit 8.2-3 to determine when the reservoir pressure fell below the bubble-point pressure. Some
of the gaps in time were examined by making a similar plot (Exhibit 8.2-4) from analyses of
samples from the first-stage separator at times when the pressure was near 1000 psi. Overall
trends of the two plots are similar, but they do not resolve the question of whether the change
during 1985 was caused by dropping below the bubble point or caused by some other phenomena
such as changes in the source of brine. The latter possibility cannot be ignored. Oil accumulation
in the separators began early in 1985. Changes in the concentration of some species in solution in
the produced brine were reported for samples collected in February and May 1985. The most
notable was a reported, but questionable, increase in barium concentration from about 100 to about
500 mg/L.

8.2.1. Variation in the Produced Gas/Brine Ratio Due to Bottomhole Pressure

The curve fit to Weatherly's PVT data in Exhibit 8.1-2 suggests that, for every psi the brine
is below the bubble point, 0.018 SCF/STB of gas will come out of solution. If the well were
produced at a high rate, and long enough to lower the pressure around the well to below the bubble
pressure, then gas would come out of solution and form a free-gas phase in the formation. This
gas would be trapped in the reservoir rock pores until the critical gas saturation (about 3% of the
pore volume) is reached. The volume of this portion of the cone of depression would increase
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

with time, and only a small portion of the gas being trapped would flow. This gas remaining
behind in the cone of depression would detract from the amount of gas that would otherwise be
produced. The produced gas/brine ratio is expected to reflect some value between the solubility of
gas at the pressure that exists within a few feet of the wellbore and the gas content of original
reservoir brine.

The difficulty in measuring the gas rates during the first portion of the test is apparent in the
scatter of values for the gas/brine ratio (Exhibit 6.2-3), By late 1984 the operational problems had
been largely overcome and the data accuracy was improved. Whether the drop in the gas/brine
ratio during the third and fourth quarters of 1985 are caused by the bottomhole pressure falling
below the bubble-point pressure is conjectural, but it is within the realm of possibility. Since the
first successful scale-inhibitor pill had been pumped, sustained brine rates were higher than had
previously been practicable and flowing bottomhole pressure was correspondingly lower than had
previously been experienced (roughly 9500 psi).

The slight decline in the slope of the cumulative gas versus cumulative brine plot
(Exhibit 6.2-4) at about 10 million barrels of brine is hypothesized to have been caused by the
near-wellbore pressure falling below the bubble-point pressure. The change in the gas/brine ratio
is very slight and occurred gradually in the third quarter of 1985. There was less than 1 SCF/STB
decline throughout the test. This is consistent with the bottomhole pressure falling less than
500 psi below the bubble-point pressure. Calculated flowing bottomhole pressure is shown in
Exhibit 8.2.1-1. During the third quarter of 1985 the flowing bottomhole pressure ranged from
9700 to about 9400 psia. This suggests that the bubble-point pressure is in the same range. That
range is in reasonable agreement with the 9200 psia deduced from the PVT studies.

On the other hand, if the reservoir brine had been saturated with natural gas at original
reservoir pressure of 12,783 psia, the trapping of exsolved gas in the reservoir would have been
expected to reduce the gas/brine ratio through the perforations by about 4 to 5 SCF/STB over the
time span shown in Exhibit 8.2.1-1. Such a change would have been clearly apparent. This
strongly supports the notion that the reservoir brine was not initially saturated with gas.

2.2, "Bubble Test" for jacen h l1bor:

IGT developed a "bubble test" to determine whether there was free gas at critical saturation in
the formation near the wellbore. As the flowing bottomhole pressure falls below the bubble-point
pressure of the brine, gas is exsolved. This gas remains trapped in the reservoir until the gas
saturation reaches the critical gas saturation. A small amount of the free gas then flows into the
wellbore and the gas saturation near the wellbore is maintained at the critical gas saturation. The
"bubble test" involves increasing the rate in a stepwise manner. This stepwise increase in flow rate
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Exhibit 8.2.1-1. SAND 8 CALCULATED BOTTOMHOLE PRESSURE

creates an instantaneous drop in the bottomhole pressure, which in turn causes gas caught in the
reservoir to expand slightly. As the gas expands, the gas saturation exceeds the critical gas
saturation, so the free gas flows. The amount of gas produced is dependent on the pressure
decline, which is small for these high-permeability reservoirs. The excess gas is produced for a
short period, and then the produced gas/brine ratio should drop to a level slightly lower than its
level before the rate increase because more gas exsolves from the brine further out in the reservoir.

IGT monitored gas rates and composition following a step increase in drawdown on two
occasions as a "bubble test" to determine whether the flowing bottomhole pressure was below the
bubble-point pressure of reservoir brine -- or, in other words, to determine whether free gas was in
pores of the reservoir rock near the wellbore. Excess gas production is generally hard to spot
because of transients in the surface facilities caused by the flow rate change. Changes in gas
composition, caused by the addition of a small amount of rich gas in equilibrium with the brine at
reservoir conditions, are generally easier to determine.
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

The first test was on February 12, 1986, and the second was on April 14, 1987. Both
suggested that the bottomhole pressure was below the bubble-point pressure. But the amount of
free gas in pores at near the critical gas saturation was very small. Details of the procedure, the test
results, and interpretation are given in Appendix K.

9.0. PRODUCED BRINE CHARACTERISTICS

In the 17-month period between November 1983 and May 1985, seven suites of brine
samples were collected and analyzed using the Standard Sampling and Analytical Methods for
Geopressured Fluids prepared by McNeese State University in 1980 (Appendix L). After the
change in prime contractors, budget restrictions resulted in suites of samples being collected for
comprehensive analyses only in December 1985, September 1986, and June 1987. Inductively
coupled plasma (ICP) arc spectroscopy was used to determine the concentrations of most of the
species in the latter three suites of samples. Results of all the comprehensive analyses are
presented in Exhibit 9.0-1, Parts 1 and 2.

Weekly, or often daily, samples were collected by site personnel for chloride and/or alkalinity
measurements in relation to scale control. In 1987 IGT subcontracted for Rice University to do a
detailed study of the brine chemistry at various flow rates. Between April and June 1987 Rice took
samples almost daily and analyzed the data to better understand the constitutive nature of the
produced brine and how it related to the production rate. Rice also performed chloride analyses of
a portion of the daily samples that had been previously collected by site personnel. Appendix M
includes the report submitted by Rice.

Most of the elements/compounds in the brine showed no significant change with either time
or flow rate. The noteworthy exception is flow-rate dependence of iron concentration. There were
minor changes that may correlate with accuracy or procedure differences between the different
laboratories that analyzed the samples. There were some unexplained differences in the composi-
tions for the 1985 and early 1986 samples. Relevant aspects of these topics are discussed under
subheadings below.

1, Ir ncentration Change With Flow R

The concentration of iron in the brine was inversely related to the flow rate. This is shown in
Exhibit 9.1-1. At an iron concentration of 30 mg/L and a flow rate of 10,000 STB/d, about
105 pounds of iron is produced each day. The Rice researchers interpreted the variable concen-
tration as the effect of a mass-transport controlled rate without discussing the mechanism. A
reasonable mechanistic model to explain the iron concentration variation is to postulate that the
concentration of iron in the produced brine is the sum of the iron in the native brine plus the iron
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Exhibit 9.0-1, Part 1. SAND 8 BRINE COMPOSITION

Sample Date 11/83 2/1/84 8/1/84 10/12/84  12/1/84
Alkalinity (HCO3")  mg/L - 232 288 285 288
Alpha (Gross) pCi/L 40 1570 72 68 60
Ammonia mg/L - 280 135 50 100
Arsenic mg/L 0.013 0.004 <0.005 <0.005 <0.005
Barium mg/L 420 60 80 44 125
Beta (Gross) pCi/lL 340 1870 380 345 310
Boron mg/L 36 38.5 40.8 41.5 41.5
Cadmium mg/L, 0.015 0.022 0.005 0.02 0.03
Calcium mg/L 4,040 3,643 4,330 3,840 3,830
Chloride mg/L 59,290 58,700 57,750 56,300 55,200
Chromium mg/L 0.04 <0.02 <0.02 <0.02 0.11
Conductivity pmho/cm - 111,800 117,800 109,000 111,400
Copper mg/L 0.015 0.075 0.035 0.020 0.020
Dissolved Solids mg/L 97,800 94,900 95,100 93,600 91,700
Fluoride mg/L 0.14 0.40 0.17 0.27 0.16
Gamma (Gross) pCi/L 1530 1290 180 150 230
Hardness (CaCO3) mg/L - - - - -
Iodide mg/L - - - - -

Iron mg/L 14.0 18.6 23.6 22.0 89.3
Lead mg/L <0.05 <0.05 <0.05 <0.05 0.16
Lithium mg/L - - - - -
Magnesium mg/L 354 318 370 348 300
Manganese mg/L 2.1 1.4 1.6 1.73 3.05
Mercury mg/L 0.001 <0.001 <0.001 <0.001 <0.001
pH - - 7.2 6.9 6.18 6.34
Potassium mg/L 430 780 833 825 807
Radium pCi/L 17 33 72 41 45
Radon (Gas) pCi/L. - 49.3 26 20 30
Silica (Si07) mg/LL 100 127 129 130 128
Sodium mg/L 29,750 30,200 38,400 33,900 32,150
Specific Gravity g/ml 1.0639 1.0637 1.0626 1.0610 1.0632
Strontium mg/L 540 473 420 440 427
Sulfate mg/L <1 <1 <1 <1 2.0
Sulfide mg/L - <0.5 <0.5 <0.5 <0.5
Suspended Solids mg/L - 0.40 3.3 1.1 0.6
Zinc mg/L 0.29 0.26 0.28 0.24 0.21

4 SCAI = Scientific Consulting and Analysis, Inc., Lake Charles, LA.
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Exhibit 9.0-1, Part 2. SAND 8 BRINE COMPOSITION

Sample Date 20885 S//8S  12017/85 9/4/86  6/5/87
Analysis for; Units

Alkalinity (HCO3")  mg/L 337 281 488 306 477
Alpha (Gross) pCi/L 56 35 - - -
Ammonia mg/L 60 81 71 - -
Arsenic mg/L <0.005 <0.005 - <2.5 -
Barium mg/L 95 470 576 536 468
Beta (Gross) pCi/L 470 510 - - -
Boron mg/L 40.3 40.4 - 33 39
Cadmium mg/L 0.015 0.015 0.11 <0.5 0.12
Calcium mg/L 3,730 3,690 3,900 3,760 3,574
Chloride mg/L 56,600 56,100 55,200 55,770 55,000
Chromium mg/L 0.04 0.03 0.06 <0.5 0.03
Conductivity pmho/cm 107,200 110,000 - - -
Copper mg/L 0.035 0.035 0.14 <0.5 0.02
Dissolved Solids mg/L 93,500 91,600 96,500 - -
Fluoride mg/L 0.20 0.19 - 0.5 -
Gamma (Gross) pCi/L 180 250 - - -
Hardness (CaCQO3) mg/L - - 11,200 - -
lodide mg/L - - 44 - -

Iron mg/L 25.6 26.5 26.6 28 31
Lead mg/LL <0.05 0.08 <0.2 - <1
Lithium mg/L - - 24.8 25 29
Magnesium mg/L 305 306 280 300 256
Manganese mg/L 2.36 2.09 1.88 2.0 2.1
Mercury mg/L <0.001 <0.001 <0.005 - -

pH -- 6.56 6.3 6.8 - -
Potassium mg/L 810 817 788 862 749
Radium pCi/L 47 53 - - -
Radon (Gas) pCi/L 33 36 - - -
Silica (S8i02) mg/L 128 132 149 101 151
Sodium mg/L 31,700 32,550 34,000 31,930 29,560
Specific Gravity g/ml 1.0666 1.0627 - - -
Strontium mg/L 400 433 324 336 381
Sulfate mg/L 1.1 3.3 <2.0 <10 -
Sulfide mg/L <0.5 <0.5 - - -
Suspended Solids mg/L 0.5 2.5 - - -

Zinc mg/L 0.28 0.37 0.11 <0.5 0.16
Laboratory & SCAI SCAI IGT MSL Rice

4 SCAI = Scientific Consulting and Analysis, Inc., Lake Charles, LA.
IGT = Institute of Gas Technology.
MSL = Mineral Studies Laboratory, U of Texas B.E.G. Average of two analyses of 9/4/86 sample.
Rice = Rice University (Dr. M. Tomson). Average of analyses of five 6/5/87 samples.
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Exhibit 9.1-1. IRON CONCENTRATION VERSUS FLOW RATE

that corrodes off the well tubing as the brine flows up the well. The rate of corrosion is assumed
to be independent of flow rate. For this model the data can be fit with the equation --

Fe = Cp + C1/Flow

where -- Cop = 22.6 mg/L (Natural concentration of iron in formation water)
C1 =83033 mg/L /STB/d (Rate of iron dissolution in tubing/casing).

The values for Cgy and C1 were found by plotting the measured iron concentrations against the

reciprocal of flow rate and fitting the data with a straight line (Exhibit 9.1-2).

The validity of this model was cross-checked with a measurement of the hydrogen
concentration in the produced gas. Hydrogen content is a measure of the iron dissolved because,
in an acidic brine environment, each atom of metallic iron that dissolves into the brine liberates one
molecule of hydrogen gas. A hydrogen content of 0.07% was measured in the produced gas on
October 21, 1987, when the brine flow rate was 9375 STB/d. This corresponds to 8 mg/L of iron
from corrosion. Adding this amount of iron to the natural iron concentration of 23 mg/L gives a
total iron concentration of about 31 mg/L. This value falls on the line in Exhibit 9.1-2, indicating
excellent correlation with the model.
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Exhibit 9.1-2. IRON CONCENTRATION VERSUS 1/BRINE RATE

The largest reported change in concentration was the increase in the barium concentration that
occurred between October 1984 and May 1985. The concentration of barium was reported to have
dropped from 420 mg/L in 1983 (very early into the flow test) to the range of 44 to 125 mg/L
between February 1984 and February 1985. Then, inexplicably, the last analysis performed by
SCAI showed the concentration had increased to 470 mg/L.. Subsequent analyses by IGT, MSL
and Rice averaged 500 mg/L. There is reason to suspect the lower values reported in 1984 and
1985. Rice University analyzed archived Gladys McCall brine samples collected during that time
and found they contained about 500 mg/L barium. 19

The source of this barium is not residual drilling mud being flushed from the reservoir. If the
barium concentration of the original reservoir brine is assumed to be 60 ppm, then the excess
production of barium since March 1985 would exceed 2000 tons. This is many times more barium
than could be accounted for by a wellbore full of drilling mud.

71

I'N S T I T UTE O F G A S T ECHNOLOGY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

9.3, Other Ct inC .

Some deviations from the averages, such as reported calcium and chloride concentrations of
4330 and 38,400 mg/L, respectively in an August 1984 sample, remain a mystery and are assumed
to reflect sampling or analytical error. Both the Gross Beta and Gross Gamma values for the SCAI
sample for February 7, 1984, as well as the Gross Gamma value for the November 1983 sample,
are an order of magnitude different from all the other samples. Again, analytical or transcription
error is suspected.

Concentration changes, on the order of a few percent, may be caused by sampling technique.
It is known that if geothermal brines are collected without prior cooling, a portion of the brine
flashes at atmospheric pressure. Assuming that the sample bottle is capped when the sample cools
to 203°F, the calculated percent of brine that would vaporize from a sample collected from high
pressure lines without pre-cooling is shown in Exhibit 9.3-1.

Exhibit 9.3-1. WATER LOSS FROM BRINE SAMPLES DUE TO VAPORIZATION

Temperature at Sample Point, °F % Water Yaporized
284 7.2
266 5.6
248 4.1
230 2.5
212 0.8

The site personnel historically collected daily samples in 500-ml Nalgene bottles without
cooling. A portion of the archived daily brine samples that had been collected by site personnel
(every 6 days) was analyzed by Rice University. The concentration of chloride appeared to have
decreased by about 4% between 1984 and 1987. Most of this change occurred in the first
12 months of flow. The decline between 1985 and 1987 was 1% or less. The sensitivity of
salinity to brine handling was brought to the operator's attention in 1985, and this may have
affected sample-handling procedures. The chloride also showed a cyclic variation with a period of
between 30 and 60 days and an amplitude between 1500 and 4000 mg/L (2.5% and 7.5%). The
amplitude of the cycles increased with time. These changes raised the question about whether
fresher water was being introduced into the produced brine either through shale de-watering or
flow from an adjacent zone that is less saline. The data is not considered to be definitive because
1) the salinity can be strongly affected by sample-collection procedures and 2) no correlation with
the reported periodicity has been found.
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10.0. CHARACTERISTICS OF SUSPENDED SOLIDS

The Gladys McCall-produced brine contained a very low concentration of suspended solids.
The disposal well injection pressure did not increase with cumulative flow as would be expected
with an increasing skin factor caused by particulate plugging. Solids did not accumulate in
volumes large enough to cause operational problems in the surface facilities. The brine from the
Gladys McCall well was successfully injected into disposal formations without use of advanced
filtration methodologies such as deep-bed filtration.

The flow rate through the large separators (54-inch ID X 30 feet long) was low enough that
particles with the density of sand and a diameter in excess of 40 microns would settle out therein.
Brine was occasionally blown from the bottom of the separators to "blowdown tanks" on the
location. The amount of solids in those tanks from production of more than 20 million barrels of
brine is estimated to be less than 200 cubic feet, or 20 tons. This corresponds to an upper limit of
1000 pounds of solids per million barrels of brine.

Additional data on the amount and character of produced solids are discussed under sub-
headings below.

10.1. Filter Element Usage

The brine was filtered using cartridge-type polishing filters prior to injecting it into the
disposal well. Produced brine was put through three parallel filter pots (pressure vessels), each of
which contained either eleven or twelve tubular elements that were 40 inches long and about
2.5 inches in diameter. The elements were cotton wound around a stainless steel core and had a
nominal rating of 50 microns. The filter pots were located just upstream of the disposal well.

A detailed study of the filter usage was not made, but an indication of the need for filters can
be seen in Exhibit 10.1-1, which plots the number of changes of the filter pots as a function of
produced brine for part of the flowing time in 1986 and 1987. During the first 1 million barrels
after the flow rate was raised to about 22,000 barrels per day, the rate of changing filter pots was
about 15 pots per million barrels of brine. At the end of the high flow-rate perind, the rate of pot
changes had decreased to about 6 pots pe: million barrels of brine. This decreasing rate of filter
usage suggests that the high flow rate initially conveyed an increased amount of solids from the
formation, but as flow continued, the solids production decreased. During the final flow period at
a rate of about 9000 barrels per day, the rate of filter-pot changes remained at about 6 pots per
million barrels of brine.
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Exhibit 10.0-1. FILTER-POT USAGE VERSUS PROCCUCED BRINE

The filters were located after the separators. Stokes Law on the seitling velocity for sand
particles suggests that most grains with a size larger than 40 microns should have settled out in the
separators. Because the separator should have caught the majority of the solids as large as the
50-micron rating of the filter elements, filter loading is only a general indication of solids produc-
tion. Work at Fleasant Bayou has shown that each filter pot can trap between 0.5 and 1 pound of
solids before the filters are plugged. At 15 pots per million barrels of brine, the solids loading of
the 50-micron filters averaged 11 pounds per million barrels of brine or 0.03 mg/L. At 6 pots per
million barrels of brine, the solids loading on the 50-micron filters is only 5 pounds per million
barrels of brine, or 0.01 mg/L.

10.2. Total Suspended Solids in the Brine

The suspended-solids concentration in the brine was measured six times between February
1984 and May 1985 by Scientific Consulting and Testing, Inc., and once by IGT in October 1987.
The suspended-solids samples were caught on 0.3 to 0.45-micron filters from sample-collection
points located after the separators. The measured values are presented in Exhibit 10.2-1. The
average value was 1.2 mg/L (430 lbs/million barrels), although there was considerable scatter in
the data.
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Exhibit 10.2-1. SUSPENDED-SOLIDS CONCENTRATION AFTER SEPARATORS

------------- Concentration-------------
Date mg/L Ibs/million barrels
2 Feb 1984 0.4 140
7 Aug 1974 3.3 1150
12 Oct 1984 1.1 380
1 Dec 1984 0.6 210
28 Feb 1985 0.5 170
1 May 1985 2.5 870
20 Oct 1987 0.6 230

These values are more than an order of magnitude higher than the 5 to 11 pounds per million
barrels of brine caught by the 50-micron polishing filters. This suggests that most of the
suspended solids in brine leaving the separators are smaller than 50 microns. These observations
are consistent with the calculation using Stokes Law on settling velocity, which suggests that most
particles with a size larger than 40 microns should settle out in the separators.

Additional suspended-solids tests were run on October 20 through 21, 1987, using 5 and
10-micron filters. These data are summarized in Exhibit 10.2-2. Half of the suspended solids are
smaller than 5 microns and half are larger than 5 microns in diameter.

Exhibit 10.2-2. SUSPENDED SOLIDS AT OUTLET OF LOW-
PRESSURE SEPARATOR, OCTOBER 20-21, 1987

Nominal Filter Size, @ --==-eeemmo- Concentration-------------
micron mg/L 1bs/million STB
10 0.27 90
5 0.31 110
0.3 0.60 230

An X-ray diffraction of an October 21 suspended-solids sample indicated the solids were
primarily sand and clays. Iron, presumably from corrosion of tubulars or from the iron-rich
chlorite clays present in the reservoir, was only a small fraction of the collected solids.

1 Relative Plugging Index

Filtration data from tests performed on October 1987, while the well was flowing at the
reduced rate of 10,000 STB/d, indicate high quality for the water leaving the separators. For
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example, a correlation of the cumulative volume through the filter as a function of time, developed
by Amoco, is called the Relative Plugging Index (RPI). The Gladys McCall RPI is about 0.8,
which is rated as excellent. The data and interpretation leading to this conclusion are discussed
below.

The Relative Plugging Index is an empirical method to estimate the quality of water. It
involves passing a sample of water through a filter apparatus and determining the quality of the
water as it relates to plugging of the filter. The data is plotted on a semilog plot of flow rate versus -
cumulative volume throughput. The slope, which is the rate of change of flow, is the indicator of
the "quality" or the degree of plugging that has occurred. Exhibit 10.3-1 gives the data for a
sample of McCall brine and Exhibit 10.3-2 shows a plot of the data.

Exhibit 10.3-1. DATA FROM BRINE-FILTERING TEST

At s Y.ml AY.ml AV/At. ml/s
60 0.25 250 4.17
90 0.50 250 2.78 =
100 0.75 250 2.50
93 1.00 250 2.69 )
92 1.25 250 2.72
105 1.50 250 2.38
105 1.75 250 2.38
115 2.00 250 2.17
115 2.25 250 2.17
130 2.50 250 1.92 -
132 2.75 250 1.89
133 3.00 250 1.88 -

The Relative Plugging Index is defined as follows:
RPI = TSS - MTSN -
where -- RPI = Relative Plugging Index
TSS = Total Suspended Solids, ppm
MTSN = Millipore Test Slope Number.
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1 Millipore Test Slope Number
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Exhibit 10.3-2. PLOT OF DATA FOR RELATIVE PLUGGING INDEX (RPI)

For the brine from the low-pressure separator in October 1987, Exhibit 10.2-2 reveals a
value of 0.60 mg/L for the amount of solids that were caught on a 0.3-micron millipore filter (TSS)
and the slope of Exhibit 10.3-2 gives a value of -0.17 for MTSN. Thus, the value of RPI is --

RPI = 0.60 -(-0.17) = 0.77

Amoco gives a water quality rating guide --

RPI General Quality Rating
<3 Excellent

3-10 Good to Fair
10-15 Questionable
>15 Poor

The RPI of 0.77 calculated above corresponds to a general quality rating of excellent.

11.0. SCALE INHIBITION

Analysis of the initial brine samples from the McCall well revealed that calcium carbonate
scale formation in the brine flow lines would be a problem unless measures were taken to
counteract it. Therefore, scale inhibitor was set up to inject into the surface flow lines from the
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beginning of the flow tests. But scale deposition in the production-well tubing was a significant
problem during the first 2 years of flow. This problem was eventually solved with scale-inhibitor
squeezes, or pills, that were injected directly into the reservoir.

The inhibitor used for most of the flow test was a polyphosphonate (Dequest 2000)
manufactured by Monsanto Chemical Company. The pure chemical was diluted with water to an
active strength of about 2% to 3% aud then injected by a chemical pump into the brine flow line
upstream of the choke so that the concentration in the brine was about 0.5 ppm phosphonate by
weight. Initially, the acid form of the polyphosphonate was used. This proved to be
excessively corrosive to the injection piping and equipment, so a switch was made to the
neutralized form of the chemical.

Although the injection of scale inhibitor upstream of the choke protected the surface piping
and equipment from scale formation, it did not protect the tubing in the well or the surface
hardware upstream of the inhibitor-injection point. Formation of scale in the production well
tubing soon became apparent from degraded well performance. Inspection of the flow lines
revealed calcium carbonate scale. Acid was used to remove the scale. From March 7 throu gh 14,
1984, the first of several series of acid treatments and intervening evaluations was performed.
Although this treatment removed the scale, it was only a temporary measure.

With resumption of brine production, scale immediately began reforming. To monitor the
scale buildup, the flow line between the wellhead and the surface inhibitor-injection point was
periodically inspected. The increased friction pressure in the flowing well was also monitored.
When the scale buildup became a problem -- with its weight on the tubing, too much pressure
drop, or problems with the equipment, such as seizing of the valves -- another acid treatment was
performed. A typical acid treatment was about 150 barrels of 15% HCI pumped into the well with
spacer pads of brine to spot the acid at the desired points in the tubing. Each treatment was
allowed to soak for about an hour before back-flowing it out of the well. Exhibit 11.0-1 tabulates
the total amount of acid used for each treatment series and the estimated amount of calcium
carbonate scale removed.

Exhibit 11.0-1. ACID TREATMENTS TO REMOVE WELLBORE SCALE

Dates 15% HCI Acid, Bbls Scale Removed, Ibs
Mar. 7-14, 1984 360 33,700
Jul. 10-12, 1984 410 24,800
Nov. 12-16,1984 754 49,900
May 16, 1985 150 3,000
78
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The rate of calcium carbonate scale buildup was calculated by plotting the cumulative amount
of scale removed by the acid treatments as a function of the cumulative amount of brine produced.
This is shown in Exhibit 11.0-2 for the treatments up through November 1984. Each of these
treatments removed all of the wellbore scale. Flow rates during this period were generally
20,000 STB/d and higher. A linear relationship was found for the buildup rate (slope of the line)
of 19.4 pounds of scale formation per 1000 barrels of brine produced. This amount of scaling
should have reduced the alkalinity in the brine by 55 mg CaCO3/L. After the November 19, 1984,
acid treatment of the Gladys McCall production string, the strength of the returned acid indicated
that the string was completely free of scale.

Wellbore Calclum Carbonate Scale Rmoved with Acid.
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Exhibit 11.0-2. FORMATION OF CALCIUM CARBONATE SCALE
IN WELLBORE WITH PRODUCTION

Flow was then limited to below 15,000 STB/d to keep the wellhead pressure high enough to
minimize scale formation in the wellbore. On May 17, 1985, another acid job was done. From the
amount of acid spent, it was calci 'ated that 3018 pounds of scale were removed and that the string
was again scale-free. Between the acid jobs, about 2,300,000 barrels of brine were produced at a
fairly constant rate of about 14,500 BPD. Assuming a constant scale-formation rate, the scaling
would reduce the alkalinity by 4 mg CaCO3/L. This is considerably less scale deposition than had
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been experienced at the higher rates. It is not known whether the reduced rate or perhaps a small
quantity of inhibitor injected during the unsuccessful pill, or both, were responsible for the reduced
rate of scale deposition.

There was an unsuccessful attempt to inject an inhibitor pill in November 1984 and another in
May 1985. Inhibitor pills were successfully injected in June 1985 and February 1986.

Inhibitor pills are composed of what would be many months supply of a scale inhibitor that is
stable at the reservoir temperature. The intent is to inject, or "squeeze," this inhibitor into the
reservoir. In the reservoir matrix, a portion of this inhibitor would either adsorb to sand grains or
form a pseudoscale. This portion of the injected inhibitor then leaches out of the rock slowly as
brine is produced. This inhibitor residual should be at a concentration high enough to prevent scale
formation in the wellbore. The "inhibitor squeeze" treatments were performed with consultation
from Rice University.1 16 The treatments consist of first mixing a "pill" of a few percent
phosphonate in brine. The pill is then pumped into the well and forced out into the reservoir
formation with a brine chaser.

When brine production is resumed, the inhibitor slowly redissolves into the brine that passes
through the treatment zone next to the wellbore, thus inhibiting scale formation in the brine before
it enters the wellbore.

The first inhibitor squeeze treatment for the McCall well was attempted on November 28,
1984. This attempt was not successful. The pill consisted of 23 drums of Champion Chemical
T-120 (Equivalent to Monsanto Dequest 2000) and 20 barrels of 15% HCI mixed with 450 barrels
of hot brine produced from the well. This mixture was pumped into the well. The pumping
pressure abruptly increased when the pill reached the perforations. Plugging was occurring, so the
job was aborted. Back-flushing the pill revealed a large amount of calcium phosphor.ate and iron
phosphonate solids. The source of the calcium was the 450 barrels of produced brine, which
contains 280 kilograms (600 pounds) of dissolved calcium. The iron source was steel dissolved
from the mixing tanks and well tubulars by the acid. The dissolved calcium and iron then reacted
with the phosphonate to precipitate insoluble calcium and iron phosphonate solids. Production
was resumed and the treatment was redesigned to use a neutralized form of the chemical.

A second inhibitor squeeze was attempted on May 28, 1985. As before, this treatment was
also not successful. A 3(00-barrel slug of 15% synthetic sodium chloride brine was injected into
the well. A small 27-barrel slug of 3% neutralized phosphonate inhibitor (Champion Chemical
T-132) diluted in 15% synthetic sodium chloride brine was then displaced down the well with the
synthetic sodium chloride brine. Injected fluids were preheated and filtered. The resistance to
pumping suddenly increased as the pill reached the perforations which again stopped further
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injection. Back-flushing of the pill still in the wellbore produced some solids consisting of
calcium-inhibitor salts and/or iron oxides. A second small inhibitor pill was blended and injected,
with the same results. The source of the problem was believed to be sodium chloride salt used to
make the synthetic brine. Although a sample of the solid salt used to make the synthetic brine was
analyzed and found free of calcium, it turned out that the supplier had provided salt from two
different sources, and only one of the sources was sampled. The chemists were unaware that two
sources had been used. The unsampled salt from the second source turned out to be contaminated
with calcium chloride, and the brine had about 250 mg/L of calcium. The pill and synthetic brine
had been mixed and stored in several different tanks on location so that the problem with the
calcium-contaminated brine was not known until they were mixed during pumping into the well.

Following these two unsuccessful inhibitor squeeze treatments, the procedure was replanned
and successfully accomplished on June 25, 1985. Stringent quality control was exercised to
ensure that the fluids were not contaminated and that precipitate would not form in the wellbore.
This included stringent quality-control specifications that essentially required the use of reagent-
grade sodium chloride for preparation of the 15% synthetic sodium chloride brine. A 10% calcium
chloride brine was prepared as an overflush. Iron concentration of the delivered brine was less
than 1 mg/L. EDTA was added to the brine to tie up what little iron was present. Plastic-lined or
fiberglass trucks and mixing vessels were used to the greatest extent possible.

The precautions were only marginally successful. The injection rate was decreased by a
factor of three and the injection pressure jumped 1000 psi while the pill was being displaced into
the formation. Rates decreased even further as a calcium chloride brine chaser reached the

perforations. Nevertheless, the inhibitor pill and 120 barrels of brine chaser were displaced into the
formation.

This pill consisted of 550 gallons of Champion T-132 dissolved in 87 barrels of 15% sodium
chloride brine. The pill was pumped into the formation with a 300-barre! spearhead of 15%
sodium chloride brine ahead of the pill, followed by two 100-barrel overflushes of 15% sodium
chloride brine and 10 pounds per gallon (10%) calcium chloride brine behind the pill. The
purpose of the calcium chloride was to enhance precipitation of the phosphonate inhibitor in the
formation. The well was then shut in for 24 hours to enhance the absorption/precipitation of the
inhibitor before resumption of production. Sampling of the initial production (flow-back of the
injected fluids) revealed that only 30% of the inhibitor was retained in the formation rock and that
70% of the inhibitor was flushed back out within a few days.

A caliper run before another pill job (on February 4, 1986) indicated that the June 25, 1985,
pill job was completely effective in preventing scale formation. This inhibitor squeeze effectively
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stopped the formation of scale in the wellbore. The concentration of phosphonate in the produced
brine was in the range of about 1 ppm shortly after the inhibitor squeeze and decreased to levels
near the detection limit of the analysis procedure (a tenth of a part per million) while effective scale
inhibition was continuing to occur. Inhibition was occurring at inhibitor concentration levels lower
than were expected to be effective.

The last inhibitor squeeze was performed on February 5, 1986. For this squeeze, the pill
consisted of 100 barrels of 3% phosphonate (Champion T-132) in 10% synthetic sodium chloride
brine. It was pumped in with a 100-barrel spearhead of synthetic brine and an overflush of
1200 barrels of synthetic brine. There was no calcium chloride overflush included in this pill.
This treatment successfully controlled scale formation in the wellbore until the termination of the
flow test in October 1987.

During the time of the Rice study (April through June 1987) the phosphonate concentration in
the produced brine from the previous inhibitor squeeze operations remained at about 0.15 mg/L
and was sufficient to prevent scale formation in the wellbore.

12.0. CORROSION

Corrosion was less severe at the Gladys McCall well than had been observed during prior
testing of the Pleasant Bayou well. Corrosion inhibitor was not used at Gladys McCall. Prior to
successful down-hole treatment with scale inhibitor, calcite scale probably had a significant role in
preventing corrosion of the tubing in the production well. The extent to which scale provided
protection of surface facilities is not apparent. But it is clear that corrosion/erosion at turbulent
areas in the surface piping resulted in penetration of the pipe wall by pits and the necessity for
repair.

Production-well and surface-facility corrosion are discussed under separate headings below.

12.1, Corrosion in the Production Well

Corrosion rates in the production wellbore were monitored periodically through iron analyses
of the brine, molecular hydrogen analysis of the gas, and caliper surveys. As discussed in
Section 9.2, analysis of the iron concentration in brine suggested that the rate of corrosion was a
very weak function of brine rate (that is, the concentration of iron in the brine was inversly
proportional to the brine rate). In other words, for rates in excess of 10,000 barrels per day,
down-hole corrosion was occurring at the constant rate of about 25 to 29 pounds per day and was
independent of the {flow rate.

A handle on the absolute corrosion rate was provided by the detailed gas analysis of a sales-
gas sample collected on October 21, 1987. This sample was analyzed at IGT for gases other than
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those normally reported in a natural gas analysis. The gas sample was found to contain 0.07 mole
percent molecular hydrogen. Molecular hydrogen is not normally found in the produced gas but is
produced during the corrosion of iron in an acidic brine as follows:

(FeDsolid + 2(H+)aqueous -> (Fet2)aqueous + (H2)gas

Hydrogen content is a direct measure of the iron dissolved because, in an acidic brine
environment, each atom of metallic iron that dissolves into the brine liberates one molecule of
hydrogen gas. The hydrogen content of 0.07% was measured in the produced gas on October 21,
1987, when the brine flow rate was 9375 STB/d. This corresponds to an iron loss of 25 pounds
per day from the wellbore, wellhead, and plumbing through the separators. This value is
consistent with the value of 29 pounds per day estimated from brine analysis data. This iron loss
would add 8 mg/L of iron from corrosion. Adding this amount of iron to the natural iron
concentration gives a total iron concentration of about 31 mg/L.. This equals the average iron
concentration value reported by Rice University for that flow rate (Appendix M).

For the approximately 1200 days of production, an iron loss rate of 25 pounds per day
corresponds to a total of 30,000 pounds, or about 12% of the weight of the 13,933 feet of
18-pound-per-foot tubing that is in the well. If all of the corrosion was uniform from the tubing,
the metal loss would correspond to 12% of the thickness. In practice, we would expect a
substantial portion of the down-hole corrosion to occur in the perforated interval. The reason is the
higher velocity and turbulance associated with the brine flowing through the perforations and then
making a 90-degree change in direction to move up the wellbore. Indeed, on some GRI co-
production wells, caliper logging has revealed that the casing has completely eroded away in the
perforated interval.

An amount of down-hole corrosion that is consistent with the above discussion was detected
by a multi-feeler caliper logging tool run down the tubing. A Kinley Caliper Survey run in July
1988 found only one large pit. This pit was 0.16 inches in depth, which is 44% of the tubing wall
thickness. This pit was found in Joint 73, which is at a depth of approximately 2720 feet. The pit
was found in the middle of the joint, rather than near the threaded connections. There was also
"minor," but detectable, corrosion reported for 217 of the 372 tubing joints inspected during the
survey. Minor corrosion is defined in the report as less than 20% of the total wall thickness and
may be only a few percent of the wall thickness (on the order of 0.01 inch). This minor corrosion
extended the entire length of the tubing, although it seemed more pervasive between 7500 and
11200 feet. Minor corrosion includes shallow pits, shallow general corrosion, roughness, and
irregular interior diameters. The number of joints with "minor" corrosion is summarized below.
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Number of Number of Joints in Interval

Depth. ft Tubing Joints With Minor Corrosion
0-1870 1-50 27
1870 - 3740 51-100 27
3740 - 5600 101 - 150 19
5600 - 7470 151 -200 28
7470 - 9340 201 - 250 38
9340 - 11210 251-300 39
11210 - 13080 301 - 350 25
13080 - 13900 351-372 14

12.2, Corrosion of Surface Piping

Two types of data were obtained on corrosion of surface piping. The first was from the use
of corrosion coupons and is discussed in Section 12.2.1. Additional data have come from direct
observation of corrosion, including the occurance of leaks due to corrosion pits penetrating the
pipe. The direct observations are described in Section 12.2.2.

12.2.1 i D

Corrosion coupons were in place at one or more locations in the surface facilities throughout
the flow-testing of both Sands 9 and 8. The coupons used downstream of the chokes were cut
from 1/8-inch-thick "mild steel” by a local machine shop. Details of composition are not known.

An overview of the corrosion coupon data is in Exhibit 12.2.1-1, and comprehensive data on
the coupons is in Appendix N. The locations at the heads of the columns in Exhibit 12.2.1-1 relate
to the pressure. The "Before Sep" column refers to a location between the choke and the first
separator. Pressure at that point is the same as the first separator. There are entries in the "Btw
Seps" column only when two separators were in operation in the brine flowpath. The pressure at
the coupons is the pressure of the second, or low-pressure, separator. The "Disp Line" coupon
point was downstream of the dump valve on the lowest pressure separator and upstream of the
filter skid. Pressure exceeded disposal well injection pressure by up to a few tens of psi because
of the flowing pressure drop in the surface piping and across the filters.

The rows in Exhibit 12.2.1-1 are in chronological order for the sequence of tests of the
Gladys McCall well. Each entry in the exhibit is an average for all coupons used during that flow
period. In some cases, the tabulated value reflects results from as many as three separate coupon

84

I'N ST I TUTE 0O F G A S T ECHNOL O G Y

iy o



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

EXHIBIT 12.2.1-1. OVERVIEW OF CORROSION COUPON DATA

Before Sep  Btw Seps Disp Line

Sand 9 - 24 -Day Test -10.4 -8.4
Sand 8 - 21-Day Test -0.7 92.9
Sand 8 - 1 Separator 1.7 247.3
Sand 8 - 2 Separators 8.6 553.5
Sand 8 - 1 Separator 202.1
Sand 8 - 2 Separator

7/17/84 > 12/30/84 374.5 138.7

12/30/84 > 12/30/85 161.0 2.3

12/30/85 > 1/1/87 -1.2 61.8

1/1/87 > 10/26/87 -0.1 388.9

holders that were examined daily, weekly, and monthly. The tabulated average involved weighing
each coupon by the number of days that it was in service. Negative values represent gaining
weight. This was most often caused by scale formation on the coupon.

There are a large number of reservations and qualifications regarding the coupon data.
Nevertheless, the overall observation that corrosion severity increased with removal of gas from
the flowstream and the associated lowering of pressure is consistent with the airect observations of
corroded piping.

In addition to the reservations and qualifications regarding the coupon data that are set forth
in Appendix N, the balance between scaling and corrosion must be borne in mind when evaluating
the coupon data. Both scale and pseudoscale (precipitation caused by an excessive amount of
inhibitor) form an impervious coating on steel and thereby retard or prevent corrosion. During
1986 and 1987, the surface scale-inhibitor-injection rate was adjusted on the basis of examining the
coupon from between the separators every few days. The same coupon was used for 2 years. A
thin layer of scale was usually present, but the coupon was ocassionally cleaned with acid.

12.2.2. Direct Observations of Corrosion

Fortunately the corrosion of the pipe was less extensive than the coupon data would suggest.
If the piping had uniformly lost between 200 and 500 mils per year, as suggested by the coupon
data, the majority of piping would require replacement.

In practice, the onset of leaks and replacement of portions of the piping was after less than
2 years of production. But after the end of almost 4 years of testing, the majority of the long runs
of piping exhibited little, if any, corrosion. To the extent that corrosion was a problem, it was
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concentrated in regions characterized by high velocity (such as downstream of chokes) or areas
where turbulence was induced by changes in direction, weld penetration into the pipe, or other
sources of internal roughness.

The leaks that were experienced were in the form of pits penetrating the pipe wall. Onset of
leakage was characterized by either 1) growth of crystaline salt or 2) visible water vapor from
condensing of water vapor that had evaporated in conjunction with passage through the hole at the i
temperature of 270° to 290°F. Growth of observed leaks was slow. Leaks were observed for as
long as a week while parts needed to repair it were being procured. Then the repairs were made
with a down time of only a few hours.

The first leaks occurred in elbows or changes of diameter near the level-control valves just
upstream of the coupon located between the separators. This area continued to intermittently
spring leaks. Leaks also appeared at similar points in the brine line between the low-pressure
separator and the disposal well, although at a lower frequency than the piping after the large
separator.

The other location where leaks formed was at the Willis chokes. After a few months of flow,
the chokes were opened; one choke had enough corrosion to warrant immediate replacement
whereas corrosion was also noted on the other choke. The second choke was removed later that
month and both were repaired. Repair consisted of 1) building up the corroded area, 2) machining
out 1/4 inch of the total interior diameter, 3) welding in a layer of 309L stainless steel, 4) welding
in a layer of 316L stainless steel, and 5) stress relieving the body at 1200°F for 2 hours. This
stainless steel overlay was found to be very effective at preventing corrosion in the choke body.
Subsequent to this, stainless steel overlays were found to be needed also in the spool pieces, on
flange faces and near ring gaskets in the turbulent region downstream of the chokes.

In summary, corrosion in the surface facilities was extensive where 1) brine velocity was in -
excess of 15 feet per second or 2) there was turbulence induced by restrictions in the flow line or -
elbows. Internal corrosion along with leaks immediately after control valves and chokes were
common, whereas corrosion in the separators -- where flow is essentially laminar -- was minimal. =
Leaks that eventually did form in the pipe =*~-ted small and grew slowly, over a period of hours or
days. Catastrophic failure of piping, wherein leaks develop quickly and become very large in a
short time, was not observed. The onsite personnel became adept at repairing or replacing pipe
that had sprung leaks with a minimum of down time.
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13.0. CONCLUSIONS

The Gladys McCall well was a successful test as part of the DOE Geopressured-Geothermal
Energy Program. The well produced geopressured brine containing dissolved natural gas from the
Lower Miocene sands at a depth of 15,150 to 16,650 feet. More than 25 million barrels of brine
were produced in a series of flow tests between December 1982 and October 1987 at various flow
rates up to about 30,000 barrels per day.

More than 727 million SCF of gas were produced. Of this, 577 million SCF were sold,
90 million SCF were flared, and 60 million SCF remained with the brine injected down the
disposal well.

The well is now (1990) in a multiyear long-term pressure-buildup test. Initial short-term
flow tests for the Number 9 Sand found the permeability to be 67 to 85 md for a brine volume of
85 to 170 miilion barrels. Initial short-term flow tests for the Number 8 Sand found a permeability
of 113 to 132 md for a reservoir volume of 430 to 550 million barrels of brine. The long-term
flow and buildup test of the Number 8 Sand found that the volume of the reservoir as measured by
the short-term flow test was connected to a much larger, low-permeability reservoir. Numerical
simulation of the flow and buildup tests required this large, connected reservoir to have a pore
volume of about 8 billion barrels (two cubic miles of reservoir rock) with an effective permeability
in the range of 0.2 to 20 md.

Detailed analyses of the brine and gas found the brine to be undersaturated with gas. The gas
content of about 30 SCF/STB was at about 85% of saturation at reservoir pressure and
temperature. The corresponding bubble-point presure is about 9200 psi, or about 3700 psi below
the initial reservoir pressure. The produced gas/brine ratio was largely invariant with production,
time, and flow rate. This is consistent with expectations when it is recognized that the lowest
flowing bottomhole pressure inside the wellbore was in the range of 8600 to 8700 psi. This was
during the first 4-1/2 months of 1987.

Very small, non-economical quantities of liquid hydrocarbons were also produced. The only
data during the first year was from "cryocondensate" analyses. Over the lifetime of the production,
the average concentration of hydrocarbons with high aromatic content in the produced brine was
found to be about 35 ppmv (parts per million by volume). After accumulation of a heavy aliphatic
fraction of crude oil was observed in the high-pressure separator in January 1985, it was found to
accumulate at a rate corresponding to a concentration of about 6 ppmv of brine. Measurement of
the rate of hydrocarbon recovery by condensation of liquid with high aromatic content from the gas
began in January 1986. Recovery rate was found to average 7.6 ppmv.
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Substantial inprovements were made in procedures for inhibiting calcium carbonate scale
formation in the well tubing and separator equipment. Initially, scale inhibitor was injected into the
brine stream upstream of the separator. But scale formed in the production tubing and had to be
periodically removed with hydrochloric acid during 1984 and the first half of 1985. For the last
half of 1985, brine rate was limited to 15,000 BPD to avoid scale formation in the tubing.
Successful injection of inhibitor "pills" into the formation made possible production with the choke
wide open for a substantial portion of the last 2 years of production.

Corrosion and/or erosion of surface piping was significant. The problem was most severe in
the high-turbulence region immediately downstream of the choke aperture. Use of stainless steel
components, or cladding of the inpacted surfaces with stainless steel, was found to remove the
problem. The lifetime of A-53 or A-106 carbon steel was found to be only 1 to 3 years down-
stream of the separators in regions of turbulence due to control valves, elbows, or weld
penetrations. Leaks developed because of pitting and grew slowly over a period of hours to days.
There was no indication of sudden onset of large or catostrophic leak rates.

14.0. RECOMMENDATIONS

The main objectives of the McCall well-test program have been achieved. The question now
is to define the remaining few things to be completed before abandoning the location.

Several recommendations have been made by the involved DOE contractors in recent
planning meetings. IGT's positions in relation to these various proposals are as follows:

1.  Periodic measurement of bottomhole pressure should continue as long as possible. This is
because the pressure-buildup data for the long-term flow test has provided surprising
evidence that the geopressured reservoir is ver; large and that the concept of a sealed
reservoir to provide the geopressure may not be as simple as previously thought.

2.  The proposal to drill a sidetrack hole to core through the producing zone near the wellbore is
a good technical idea on how to obtain direct information on the reseivoir rock and how it
responded to the production and inhibitor squeezes. Although the procedure to do the coring
is a straight-forward drilling practice, the core analysis procedures are not. It would be a
mistake to simply cut a core and send it to a commercial core-analysis laboratory for either
their routine or special core analysis. Before cutting core, a program needs to be established
to identify the experts who are going to do the analysis and to define and initiate the analysis
program. It would take a year to assemble the required equipment and verify the special test
procedures that will be needed. An important part of such a program would be to make
comparisons between the new core and the old core taken when the well was originally
drilled. The coring program should not be undertaken until adequate baseline data from the
original core is in hand.
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A brief flow test of the previously produced Number 8 Sand will be useful in comparing the
flow capacity (kh) of the well now to what it was when it was shut in 3 years ago. It may
not be possible to compare this proposed test to the initial well completion, however, because
the down-hole conditions changed with the inhibitor-squeeze operations. This proposed test
needs to be done with a bottomhole pressure gauge in the well. The test has been proposed
to be 4 to 5 days days of flow time followed by 3 weeks of pressure buildup. This proposed
flow time may be longer than necessary. A flow period of 1 day at a low flow rate, followed
by 3 to 4 days of pressure buildup, should be adequate to determine the flow characteristics
near the wellbore. The longer programmed time allows for detection of the first reservoir
boundaries and evaluation of whether the compressibility has changed. If the disposal well is
not in a condition to accept the produced brine, the flow time and rate should be down-sized
so that it is practical to haul the produced brine to a commercial disposal well rather than
perform an expensive workover of the McCall disposal well.

Perforating two or three zones above the Number 8 Sand, but still in the geopressured
region, and measuring their pressure, will be useful in helping to determine which zones are
hydraulically connected to the Number 8 Sand and contribute to the large volume determined
from the pressure-buildup data and numerical modeling. Testing of zones above the geo-
pressured horizon will not contribute to analysis of the geopressured energy and should not
be undertaken with the limited program funds. Solicitation of bids for companies to perform
the test at their own expense could concievably lead to discovering conventional
hydrocarbons that will give the well commercial value for sale rather than abandonment.

In addition to the recommendations for which a consensus has been reached in the recent

program meetings, IGT recommends the following actions on the Gladys McCall location.

Utilize the full suite of production logging technologies in seeking resolution of the confusion
regarding the apparent change of a factor of two in formation kh after the first reservoir limit
test. This would include nuclear logging to look for changes below the "shale break" near
the mid-point of the perforations. Gamma-ray logging would provide insight into whether
precipitation of radioactive species was greater for the perforations above or below the "shale
break." This result could be further resolved by use of the photoelectric effect and gamma
spectrum-analysis logging.

Evaluate the effects of disposal of tens of millions of barrels of high-temperature brine. This
brine has created a region in the disposal well (presumed to be circular) whose temperature is
about 150°F above the normal temperature. The circular region has a diameter of roughly
half a mile at a depth of about half a mile. Also, the density of the injected brine is probably
lower than the density of the native brine. Whether this perturbation of the normal geo-
thermal gradient or pore-pressure relationship to depth will have significant effects, either
positive or negative, needs to be evaluated.

Document the corrosion of surface hardware and wellbore tubulars. Substantial amounts of
corrosion of surface hardware was observed during the test of the Gladys McCall well, but
documentation thereof has been minimal. Also, corrosion of disposal well tubulars was
observed but not documented. While dismantling the surface equipment and plugging and
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abandoning the two wells, it is important that there be rigorous documentation of the
corrosion and any other effects on the equipment from the production. Understanding the
corrosion mechanisms and means to minimize costs related thereto is an important element of
the cost of future energy supply, whether from geothermal wells or from production of

hy ocarbons with a high water cut.
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APPENDIX A

Compositional Analysis of Core by Core Laboratories, Inc.
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Gladys McCall Well Mo, 1
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7501 STEMMONS FREEWAY BOt 47847 DALLAS, TERAS 19247 . 214,431.0270

CORE LABORATORIES, INC,
December 28, 1981 Special Core Analysis LAB

Technadril-Fenix & Scisson
3 Northpoint Drive

Suite 200

Houston, Texas 77060

Attention: Mr. Art Pyron

Subject: Combination Petrology Study
Gladys McCall Yell No. 1
Grand Chenier Field
Cameron Parish, Louisiana
File Number: SCAL-308-81328

Gentlemen:

On August 24, 1981, eighteen core samples from the subject well were
submitted to the Special Core Analysis Department of Core Laboratorfes,
Inc. at Dallas, Texas, by Charles Chiasson, Core Lahoratories, Inc.,
Lafayette, Louisiana, with a request on behalf of Technadril-Fenix &
Scisson for a Combination Petrographic Study to be performed on each
sample. This combination study consisted of Petrographic Thin Section
Analyses, Mineral Content Determinations by X-Ray Diffraction and Scan-
ning Electron Microscope (SEM) Study. The results of these analyses
are presented herein, and the original set of SEM photomicrographs
appears as an appendix to one copy of the report.,

A thin section slide was prepared from each submitted sample and de-
scribed in detail with the aid of a polarizing microscope. The results
of these analyses appear on Pages 1 through 18,

An additional portion of each sample was prepared for mineral content
determinations. The total sample and clay-sized {less than 4 microns
in diameter) fractions were analyzed separately using an x-ray diffrac-
tion technique with monochromatic CuKe radiation. The results of these
tests appear on Pages 19 through 28,
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Technadril-Fenix & Scisson
File Number: SCAL-308-81328
Page Two

A third portion of each submitted sample was prepared for SEM study by
creating freshly broken surfaces and coating these surfaces with a thin
(750A) film of gold-palladium. A discussion of the features revealed
in the SEM photomicrographs appears on Pages 23 through 32.

It has been a pleasure performing this study on behalf of Technadril-
Fenix & Scisson. Should any questions arise concerning the results of
this study, or 1f we can be of further assistance, please do not hes-
itate to contact us.

Very truly yours,

Core Laboratories, Inc.

John A. Koerner, Lahoratory Supervisor
Special Core Analysis

JAK:SRO: sd
7 cc. - Addressze
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CORE LABORATORIES, INC.
Petroleum Reservorr f:gfnun'ng
DALLAQ, TEXAS 78247

Page 1 of 31
File_ SCAL-308-81328

PETROGRAPHIC ANALYSIS

Technidril-Fenix & Scisson
Gladys HcCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,182,7-84
Fine Sandstone: Subarkose

This sample is a moderately sorted, moderately packed fine sandstone consist-
ing of 90 percent quartz, 5 percent feldspar, 3 percent rock fragments, 1
percent calcite and 1 percent clay. Also present are traces of organic matter,
pyrite, muscovite and tourmaline. Framework grains averaging N.16mm are sub-
angular to subrounded and subelongate to equant. Contacts between grains are
planar, concavo-convex and occasionally sutured.

Monocrystalline quartz predominates, exhibiting straight or undulose extinc-
tion. Less common are ploycrystalline quartz grains displaying undulatory
extinction. Vacuoles, some forming linear "bubble trains”, are present in
these quartz grains in addition to microlite inclusions of zircon, tourmaline,
rutile and muscovite. The feldspar present fis mostly potassfum-rich orthoclase
and less commonly albite-twinned plagioclase. Most of these grains show
partial to extensive alteration marked by significant dissolution creating
secondary porosity. Vacuolization, sericitization and minor replacement by
calcite are also noted. Especially common representing the 1{thic portion of
the sample is detrital chert, which is composed of microcrystalline quart:z

and megaquartz. Minor alteration is evident in these chert grains, resulting
in clayey overlays, sericitization and replacement by calcite. In addition

to these framework grains, organic matter, tourma-line and muscovite are
scattered throughout the section.

An early to intermediate stage of quartz overgrowth development {is the primary
source of cementation. Characterized by euhedral grain terminations, "dust
rim" inclusions and concavo-convex contacts, these overgrowths significantly
reduce primary intergranular porosity. Additional porosity loss 1s enhanced

by calcite replacement in feldspars and replacement of organic matter by pyrite
concentrated within the pore space. Minor clays are also evident coating
grains, suggesting a possible authigenic origin

Remnant primary and secondary porosities account for 15 percent of this sample.

A1 percentages were obtained by point count.
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CORE LABORATORIES, INC.
Petroleum Reservorr Enguhun'ng
DALLAS, TEXAS 78247

Page 2 of 31
File SCAL-308-81328

PETROGRAPHIC ANALYSIS

Technadri{l-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,184.8-86.0

Fine Sandstone: quartz arenite

This sample is a moderately sorted, moderately packed fine sandstone consisting
of 92 percent quartz, 3 percent feldspar, 3 percent clay and 2 percent rock
fragments. Traces of tourmaline, zircon, pyrite and organic matter are also
present. Framework grains are angular to subrounded and subelongate to equant.
Averaging 0.20mm, grain size ranges from silt to medium sand. Grain contacts
are tangential, planar and occasionally concavo-convex.

The predominant framework grain is monocrystalline quartz displaying straight
or undulose extinction. Less common is polycrystalline quartz showing undulose
extinction. These quartz grains occasionally contain vacuoles and microlite
inclusions of acicular rutile, muscovite, zircon and tourmaline. The feldspar
present consists of potassium-rich orthoclase and plagioclase marked by albite
twinning. Most of the feldspar grains have undergone partial to extensive
alteration resulting in vacuolization, replacement by sericite or calcite and
dissolution creating secondary porosity. The 1ithic portion of the sample {s
mostly detrital chert composed of microcrystalline quartz. These chert grains
are characterized by clayey overlays, replacement by sericite and minor dis-
solution created as a result of alteration. Organic matter, tourmaline and
zircon occur as accessories scattered throughout the section.

The primary source of cementation is an early stage of quartz overgrowth
development. These overgrowths are characterized by "dust rim" inclusions,
euhedral grain terminations and minor concavo-convex contacts. As a result of
overgrowth cementation, primary intergranular porosity is considerably reduced.
Secondary calcite occuring as pore-filling cement and as a minor replacement of
feldspars also contributes to porosity loss. Pore-filling authigenic kaolinite
forms stacked booklets of pseudohexagonal platelets which create some microporo-
sity. Additional clay, possibly chlorite, appears to coat some grains. Organic
matter is dispersed throughout the section.

Remnant primary and secondary porosities account for 21 percent of the sanple.

A1l percentages were obtained by point count.
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CORE LABORATORIES, INcC.
Petroleum Reservoir .Engdonn'ng
DALLAS, TEXAS 78247

Page 3 of 31
File_ SCAL-308-81328

PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson

Gladys McCall Well No. 1

Grand Chenier Field 7
Cameron Parish, Louisiana

Depth, feet: 15,186.0-87.0

Fine Sandstone: quartz arenite

This sample is a loosely to moderately packed, moderate'y sorted.fine sandstone

consisting of 92 percent quartz, 3 percent clay, 3 percent feldspar, 1 percent

rock fragments and 1 percent calcite. Traces of organic matter, pyrite and I
tourmaline are also present. Framework grains are angular to subrounded and )
subelongate to equant, averaging 0.18mm. Grain to grain contacts are planar or !
concavo-convex.

Monocrystalline quartz is the predominant framework element. It exhibits

straight or undulatory extinction, and occasionally contains vacuoles and

microlite inclusions of rutile, zircon and tourmaline. Polycrystalline quartz

containing planar or crenulate subcrystals and showing undulose extinction {s

much less common. The feldspar present includes plagioclase and the potassfum

feldspars, orthoclase and microcline. Plagioclase is marked by albite twinning,

and grid-iron twinning characterizes microcline. Although some feldspars appear

fresh, most grains show partial to extensive alteration resulting in clayey

overlays, replacement by sericite or calcite and minor dissolution creating

secondary porosity. The lithic portion of the sample 1s mostly detrital chert.

Compesed of microcrystalline quartz and megaquartz, these chert grains show =
minor alteration resulting in clayey overlays and some replacement by sericite.

In addition to these framework grains, organic matter and tourmaline are scattered -
throughout the section.

Secondary quartz overgrowths are the predominant cementing agent in this sample.
Euhedral grain terminations, concavo-convex contacts and "dust rim" inclusions ol
characterize these quartz overgrowths, and an early to intermediate stage of -
overgrowth development substantially reduces primary intergranular porosity.
Secondary calcite plays a minor role in cementation, replacing feldspar grains
and occurring as a minor pore-filling cement. Pyrite is also evident partially
replacing organic matter finely dispersed throughout the pore space. Patches

of pore-filling authigenic kaolinite occur as stacked booklets of pseudohexagonal
platelets creating significant microporosity. Additional clay, rich in chlorite,
appears to coat some framework grains.

i

=",

Remnant primary and secondary porosities account for 21 percent of the sample.

»

A11 percentages were obtained by point count.
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CORE LABORATORIES, INc.
Fetroleun Reservorir frgz’ncnﬁg

DALLAS, TEXAS 78247
Page 4 of 231
File SCAL-308-81328

PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisfana

Fine sandstone: quartz arenite

This sample is a moderately packed, moderately sorted fine sandstone consisting
of 90 percent quartz, 3 percent feldspar, 2 percent rock fragments, 2 percent
ciay, 2 percent organic residue and ! percent calcite. Also present are traces
of pyrite, zircon and tourmaline. Framework grains are subangular to subrounded,
subelongate to equant and average 0.19mm in size. Grain contacts are planar,
concavo-convex and occasionally sutured.

The major framework constituent is monocrystalline quartz showing straight or
undulose extinction. Polycrystalline quartz occurs much less frequently and
displays undulose extinction. Vacuoles, "bubble trains" and inclusions of
muscovite, zircon and tourmaline are evident in these quartz grains. Ortho-
clase, grid-iron twinned microciine and plagioclase marked by albite twinning
represent the feldspathic fraction of the sample. Most of the feldspars have
undergone partial to extensive alteration resulting in clayey overlays, serici-
tization, replacement by calcite and minor dissolution. The 1ithic portion of
the sample is almost entirely detrital chert. Minor alteration in these chert
grains shows clayey overlays, replacement by sericite or calcite and some
dissolution. Organic residue is concentrated within the pore space, and addi-

tional trace accessories of zircon and tourmaline are dispersed throughout the
sention.

The major cementing agent is an early to intermediate stage of secondary quartz
overgrowths characterized by euhedral grain terminations, "dust rim" inclusions
and concavo-convex or sutured contacts. As a result of this overgrowth cementa-
tion, primary intergranular porosity is significantly reduced, Calcite occurring
as a pore-filling cement and partially replacing feldspar grains also contri-
butes to cementation. Some pore-lining clays are present, suggesting a possibie
authigenic origin. Rare patches of authigenic kaolinite form stacked booklets

of pseudohexagonal platelets creating microporosity. In addition, organic
residue scattered throughout the section has been replaced by pyrite.

Remnant primary and secondary porosities account for 15 percent of the sample.

A1l percentages were obtained by point count.
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CORE LABORATORIES, INcC.
Petoleum Reservoir Engfnnnhg

DALLAS, TEXAS 78247

Page 5 of

31

File _SCAL-308-81328

PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,189.0-91.0

Fine sandstone: subarkose

This sample is a loosely packed, moderately sorted fine sandstone consisting of
90 percent quartz, 5 percent feldspar, 3 percent clay and 2 percent rock
fragments. Traces of organic residue, tourmaline, pyrite and calcite are also
present. Subanguiar to subrounded framework grains are subelongate to equant,

averaging 0.17mm. Contacts between grains are tangential, planar or concavo-
convex.

Quartz, the major framework element, is predominantly monocrystalline and shows
straight or undulose extinction. Less common is polycrystalline quartz exhi-
biting undulose extinction. Vacuoles, some as 1inear "bubble trains," and
inclusionsof muscovite, zircon and rutile are occasionally evident in these
quartz grains. The feldspar present includes orthoclase and plagioclase marked
by albite twinning. Most of these feldspars show partial to extensive alter-
ation along cleavage traces and twinning planes, resulting in clayey overlays,
replacement by sericite or calcite and dissolution. The 1ithic fraction of the
sample is mostly detrital chert. Mipnor alteration of these chert fragments
reveals clayey overlays and replacement by sericite. In addition to these
framework grains, traces of tourmaline and organic residue are scattered
throughout the section.

The primary source of cementation is an early stage of secondary quartz over-
growth development. Delineated by "dust rim" inclusions, concavo-convex con-
tacts and euhedral grain terminations, these overgrowths considerably reduce
primary intergranular porosity. A trace of secondary calcite occurs as a pore-
filling cement and occasionally replaces feldspar grains. Minor patches of
authigenic kaolinite also contribute to porosity reduction. In addition,

Organic residue is partially replaced by pyrite scattered throughout the pore
systen.

Remnant primary and secondary porosities account for 24 percent of the sample,

A1l percentages were obtained by point count.

A-10

I' NS T I TUTE 0O F G A S TECHNOL OG

Y

—



‘ll

* T

L P

FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CORE LABORATORIES, INcC.
Petroleum Reservoir E;gfnun'ng

DALLAS, TEXAS 78247
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,348.0-50.0

Fine sandstone: subarkose

This sample is a moderately sorted, 1oosely to moderately packed fine sandstone
composed of 87 percent quartz, 7 percent feldspar, 3 percent rock fragments and
3 percent clay. Traces of organic residue, pyrite, zircon, tourmaline and
calcite are also present. Framework grains are subangular to subrounded and

subelongate to equant, averaging 0.19mm. Contacts between grains are planar or
concavo-convex,

The predominant framework element is monocrystalline quartz exhibiting straight
or undulose extinction. Less common are polycrystalline quartz grains showing
undulatory extinction. Occasionally, vacuoles and inclusions of muscovite,
zircon, tourmaline and rutile are present in these quartz grains. The felds-
pathic portion of the sample is comprised of plagioclase and the potassium
feldspars, orthoclase and microcline. Microcline shows characteristic grid-
iron twinning, and plagioclase is marked by albite or pericline twinning.
Most of the feldspars appear relatively fresh with only minor alterations
resulting in clayey overlays, replacement by sericite and leaching creating
secondary porosity., Lithic fragments present include detrital chert and less
common claystone clasts. Composed of microcrystalline quartz and megaquartz,
these chert grains reveal clayey overlays and replacement by calcite, sericite
and pyrite created as a result of alteration. Trace accessories of 21ircon,
tourmaline and organic residue are scattered throughout the sectfion.

An intermediate to advanced stage of secondary quartz overgrowths and concavo-
convex contacts is the major cementing agent. As a result of this interlocking
texture, primary intergranular porosity is substantially reduced. Rare patches
of authigenic kaolinite occur as stacked booklets of pseudohexagonal platelets
which create significant microporosity. 1In addition, possible grain-coating
authigenic clay contributes to cementation. Organic residue partially replaced
by pyrite is also dispersed throughout the section.

Remnant primary and secondary porosities account for 16 percent of the sample.

All percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenter Field
Cameron Parish, Louisiana

Depth, feet: 15,350.0-52.0

Fine sandstone: subarkose

This sample is a'moderately sorted, loosely to moderately packed fine sandstone
composed of 89 percent quartz, 6 percent feldspar, 3 percent rock fragments
and 2 percent clay. Also present are traces of organic residue, muscovite,
tourmaline and zircon. Framework grains are subangular to subrounded, sub-

elongate to equant and average 0.16mm. Contacts between grains are planar,
concavo-convex and sutured.

Monocrystalline quartz exhibiting straight or undulatory extinction is the
predominant framework element. Polycrystalline quartz displaying undulose
extinction is much less common. VYacuoles, some as linear "bubble trains," and
inclusions of zircon, muscovite, tourmaline and rutile are evident in these
quartz grains. Orthoclase, grid-iron twinned microcline and plagioclase
marked by albite and pericline twinning represent the feldspathic fraction of
the sample. Although some of the feldspars appear fresh, most of the grains
show alteration resulting in clayey overlays, replacement by sericite and minor
dissolution. The lithic portion of the sample is mostiy detrital chert and
minor claystone clasts. Minor alteration of these rock fragments results in
clayey overlays, sericitization and dissolution creating secondary porosity.
In addition, traces of muscovite, organic residue, tourmaline and 2ircon are
scattered throughout the section.

Overgrowths of secondary quartz are the primary cementing agent and are
characterized by "dust rim" inclusions, euhedral grain terminations and
concavo-convex or sutured contacts. As a result of an early to intermediate
stage of overgrowth cementation, primary intergranular porosity is signifi-
cantly reduced. In addition, patches of authigenic kaolinite occur as stacked
booklets of pseudohexagonal platelets which create substantial microporosity.

Remnant primary and secondary porosities account for 14 percent of the sample.

A1l percentages were obtained by point count.
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- PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,352.0-54.0

Fine sandstone: subarkose

This sample is a moderately sorted, moderately packed fine sandstone consisting
of 90 percent quartz, 6 percent feldspar, 3 percent rock fragments and 1 per-
cent clay. Also present are traces of organic residue, pyrite, tourmaline and
zircon. Subangular to subrounded framework grains are subelongate to equant and
average 0.18mm. Contacts between grains are planar or concavo-convex.

Quartz, the predominant framework element, is generally monocrystalline and
exhibits straight or undulatory extinction. Polycrystalline quartz displaying
undulose extinction 1s much less common. Vacuoles, "bubble trains" and tnclu-
sion of rutile, tourmaline and zircon occasionally are present in these quartz
grains. The feldspar present consists of plagioclase and the potassium feld-
spars, orthoclase and microcline. Plagioclase is marked by albite or percline
twinning,and microcline is characterized by grid-ijron twinning. Most of the
feldspars appear to have undergone partial to extensive alteration resulting in
clayey overlays, replacement by sericite and dissolution. The 1ithic portion
of the sample includes detrital chert and minor claystone clasts. As a result
of alteration, clayey overlays and sericitization are evident in these chert
fragments. In addition, zircon, tourmaline, and organic residue are scattered
throughout the section. '

The primary source of cementation 1s an early stage of secondary quartz over-
growths. Delineated by concavo-covex contacts, euhedral grain terminations and
"dust rim" inclusions, the development of overgrowth cement has substantially
reduced primary intergranular porosity. Additional porosity loss 1s attributed
to rare patches of pore-filling authigenic kaolinite. Organic residue is
partially replaced by pyrite and finely dispersed throughout the pore space.

Remnant primary and secondary porosities account for 24 percent of the sample.

A1l percentages were obtained by point count.

A-13

I'N S T I T UTE O F G A S T ECHNOLOGY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CORE LABORATORIES, INC.
Petroleun Reservoir E'ginun'ng
DALLAS, TEXAS 78247

Page 9 of 31

File__SCAL-308-81328

PETROGRAPHIC AMALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,354.0-56.0

Fine sandstone: subarkose

This sample is a moderately sorted, loosely to moderately packed fine sandstone
composed of 85 percent quartz, 9 percent feldspar, 4 percent rock fragments,
and 2 percent clay. Traces of organic residue, pyrite, zircon and muscovite
are also present. Framework grains are subangular to subrounded, subelongate
to equant and average 0.20mm. Contacts between grains are planar or concavo-
convex.

The predominant framework element is monocrystalline quartz displaying straight
or undulose extinction. Less common are polycrystalline quartz grains exhi-
biting undulose extinction. Vacuoles, some as linear "bubble trains," and
inclusions of zircon, muscovite, tourmaline and rutile are evident in these
quartz grains. Orthoclase, grid-iron twinned microcline and plagioclase marked
by albite or pericline twinning represent the feldspathic fraction of the
sample. Although some grains appear relatively fresh, most of the feldspars
show minor to extensive alteration resulting in clayey overlays, replacement by
sericite and dissolution. The 1ithic portion of the sample {s mnstly detrital
chert. The chert fragments are composed of microcrystalline quartz and show
minor alteration to clay and sericite. Traces of organic residue, zircon and
muscovite are scattered throughout the section.

An early to intermediate stage of secondary quartz overgrowth development {s
the major cementing agent. These overgrowths are delineated by "dust rim"
inclusions, concavo-convex contacts and euhedral grain terminations. As a
result of overgrowth cementation, primary intergranular porosity is consider-
ably reduced. Minor patches of pore-filling authigenic kaolinite also contri-
bute to porosity reduction. In addition, organic residue finely dispersed
throughout the section is partially replaced by pyrite.

Remnant primary and secondary porosities account for 19 percent of the sample.

A1l percentages were obtained by point count.

A-14
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,356.0-58.0

Fine sandstone: subarkose

This sample is a moderately sorted, loosely to moderately packed fine sandstone
composed of 88 percent quartz, 6 percent feldspar, 4 percent clay and 2 percent
rock fragments. Traces of zircon, tourmaline, organic residue, pyrite and
muscovite are also present. Framework grains are subangular to subrounded,
subelongate to equant and average 0.17mm. Grain to grain contacts are either
planar or concavo-convex.

Monocrystalline quartz showing straight or undulose extinction 1s the major
framework constituent and occasionally contains vacuoles and microlite inclus-
ions of rutile, zircon, tourmaline and muscovite. Polycrystalline quartz
exhibiting undulose extinction is much less common. The feldspar present
consists of plagioclase and the potassium feldspars, orthoclase and microcline.
Microcline shows characteristic grid-iron twinning,and albite or pericline
twinning is evident in the plagioclase feldspars. Minor to extensive alter-
ation of these feldspars has resulted in clayey overlays and replacement by
sericite. Leaching has further created appreciable secondary porosity. The
lithic portion of the sample is mostly detrital chert. Pronounced alteration
of these chert grains to clay and sericite is noted. Traces of organic residue,
zircon, tourmaline and muscovite are scattered throughout the section.

Secondary quartz overgrowths, as characterized by euhedral grain terminations,
“dust rim" inclusions and concavo-convex contacts, are the primary source of
cementation. This early to intermediate stage of overgrowth development has
resulted in a reduced primary intergranular porosity. Patches of authigenic
kaolinite occur as stacked booklets of pseudohexagonal platelets which create
significant microporosity. In addition, possible authigenic clay appears to

coat grains. Organic matter partially altered to pyrite is dispersed throughout
the pore space.

Remnant primary and secondary porosities account for 18 percent of the sample.

A1l percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,358.0-60.0

Fine sandstone: subarkose

This sample is a moderately sorted, moderately packed fine sandstone consisting
of 85 percent quartz, 8 percent feldspar, 5 percent clay and 2 percent rock
fragments. Also present are traces of organic residue, pyrite, muscovite,
tourmaline and zircon. Framework grains are subangular to subrounded and
subelongate to equant,averaging 0.16mn. Contacts between grains are planar,
concavo-convex and occasionally sutured.

The predominate framework element is monocrystalline quartz exhibiting straight
or undulose extinction and containing vacuoles and inclusions of muscovite,
rutile, tourmaline and zircon. Less conmon is polycrystalline quartz displaying
undulatory extinction. Orthoclase and plagioclase marked by albite or pericline
twinning are the most abundant feldspars present. Pronounced alteration to

clay and sericite 1s evident in most of these feldspars along with dissolution
creating appreciable secondary porosity. Microcline characterized by grid-iron
twinning is much less common,and only slight alteration to clay and sericite is
noted in these grains. The 1ithic portion of the sample 1s mostly detrital
chert composed of microcrystalline quartz and megaquartz. Minor alteration is
evident in these chert grains,resulting in clayey overlays, replacement by
sericite and dissolution. In addition, traces of organic residue, zircon,
tourmaline and muscovite are scattered throughout the section.

An early stage of secondary quartz overgrowth development characterized by euhedral

grain terminations, "dust rim" inclusions and concavo-convex or sutured con-
tacts is the primary cementing agent. As a result of this interlocking tex-
ture, primary intergranular porosity is significantly reduced. Patchy inter-
stitial clay appears sericitized and further contributes to porosity reduction.
Rare patches of authigenic kaolinite occur as stacked booklets of pseudohexagonal
platelets creating significant microporosity. In addition. orqanic residue {s
finely dispersed throughout the section, partially replaced by pyrite.

Remnant primary and secondary porosities account for 11 percent of the sample.

A1l percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenfer Field
Cameron Parish, Louisiana

Depth, feet: 15,360.0-62.0

Fine sandstone: subarkose

This sample is a moderately sorted, loosely packed fine sandstone consisting of
88 percent quartz, 6 percent feldspar, 4 percent rock fragments and 2 percent
clay. Also present are traces of organic matter, pyrite, muscovite, tourmaline
and zircon. Framework grains averaging 0.18mm are subangular to subrounded and
subelongate to equant. Contacts between grains are planar or concavo-convex.

The predominant framework element is monocrystalline quartz displaying straight
or undulose extinction. Less common is polycrystalline quartz erhibiting
undulose extinction. Vacuoles, some as linear "bubble trains," and microlfte
inclusions of rutile, zircon, tourmaline and muscovite are evident in these
quartz grains. Orthoclase, grid-iron twinned microcline and plagioclase
marked by albite or pericline twinning represent the feldspathic fraction of
the sample. Although some feldspars appear fresh, most grains show minor to
extensive alteration resulting in clayey overlays, replacement by sericite and
dissolution along cleavage traces and twinning planes. The 1ithic portion of
the sample consists of detrital chert and less common claystone clasts.

Clayey overlays, sericitization and minor dissolution are evident forms of
alteration in these chert grains. Traces of organic matter, tourmaline,

muscovite and zircon are scattered throughout the section in addition to the
above framework elements. ‘

Overgrowths of secondary quartz are the primary source of cementation and are
delineated by euhedral grain terminations, "dust rim" inclusions and concavo-
convex contacts. As a result of this early to intermediate stage of overgrowth
development, primary intergranular porosity has been reduced significantly.
Rare patches of authigenic kaolinite occur as stacked booklets of pseudohexa-
gonal platelets which create some microporosity. Traces of possible authigenic
clays are noted as grain coatings. Organic matter has been partially replaced
by pyrite and is scattered throughout the section.

Remnant primary and secondary porosities account for 20 percent of the sample.

A1l percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,362.0-64.0

Fine sandstone: sublithic subarkose

This sample is a moderately sorted, loosely packed fine sandstone consisting of
88 percent quartz, 5 percent feldspar, 5 percent rock fragments and 2 percent
clay. Also present are traces of zircon, tourmaline, organic matter, muscovite
and pyrite. Framework grains are subangular to subrounded and subelongate to
equant. Averaging 0.20mm, grains range from silt to medium sand-size. Contacts
between grains are planar or concavo-convex.

The predominant framework element is monocrystalline quartz exhibiting straight
or undulose extinction. Polycrystalline quartz displaying undulose extinction
is much less common. Vacuoles, some as linear "bubble trains," and inclusions
of tourmaline, apatite, zircon, rutile and muscovite occasionally occur in
these quartz grains. The feldspar present consists of plagioclase and the
potassium feldspars, orthoclase and microcline. Relatively fresh. microcline
shows typical grid-iron twinning. Plagioclase is marked by albite or pericline
twinning. Alteration to clay and sericite is quite pronounced in most of the
plagioclase and orthoclase grains. In addition, extensive leaching in some of
these grains has created appreciable secondary porosity. The lithic portion of
the sample includes detrital chert and lesser amounts of claystone clasts.
Alteration resulting in clayey overlays, sericitization, replacement by pyrite
and minor dissolution is evident in these rock fragments. Organic matter,

zircon, tourmaline and muscovite are scattered throughout the section as trace
accessories.

Framework elements are cemented primarily by an early stage of secondary quartz
overgrowths. Delineated by concavo-convex contacts, "dust rim" inclusions and
euhedral grain terminations, these overgrowths have considerably reduced pri-
mary intergranular porosity. Authigenic kaolinite occurs as a pore-filling
cement further contributing to porosity loss. Additional clay appears to coat

%rains. suggesting an authigenic origin. Finely dispersed throuchout the sec-
fon is ornanic matter which has been partially replaced by pyrite.

Remnant primary and secondary porosities account for 2 percent of the sample.

A11 percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,364.0-66.0

Fine sandstone: subarkose

This sampie is a moderately packed, moderately sorted fine sandstone composed
of 87 percent quartz, 7 percent feldspar, 4 percent rock fragments and 2 per-
cent clay. Also present are traces of organic matter, pyrite, zircon and
muscovite. Framework grains are subangular to subrounded, subelongate to

equant and average 0.18mm. Grain contacts are planar, concavo-convex and
occasionally sutured.

Monocrystalline quartz displaying straight or undulose extinction is the major
framework constituent and occasionally contains vacuoles and inclusions of
zircon, muscovite, tourmaline and rutile. Less common is polycrystaliine
quartz exhibiting undulatory extinction. Orthoclase, plagioclase and minor
amounts of microcline represent the feldspathic fraction of the sample.
Plagioclase is marked by albite or pericline twinning and grid-iron twinning
characterizes microcline. Microcline grains appear relatively fresh; however
the remaining feldspars show appreciable alteration to clay and sericite along
cleavage traces and twinning planes. gxtensive leaching creating secondary
porosity is evident in some of the feldspar grains. The 1ithic fragments
present are mostly detrital chert and minor claystone clasts. Minor alteration
resulting in clayey overlays, sericitization and replacement by pyrite are
common in these chert fragments. In addition, traces of muscovite, 2ircon and
organic matter are scattered throughout the section.

The primary source of cementation is an early stage of secondary quartz over-
growth development. These overgrowths are characterized by "dust rim" inclu-
sfon, euhedral grain terminations and concavo-convex or sutured contacts.
Patches of authigenic kaolinite and rare grain-coating clays further contribute

to cementation. In addition, organic matter partially replaced by pyrite is
finely dispersed throughout the sample.

Remnant primary and secondary porosities account for 15 percent of the sample.

A1l percentages were obtained by point count.

A-19

I' NS T I T UTE 0O F G A S TECHNOLOGY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CORE LABORATORIES, INnc.
Petroleun Reservoir Euginnn'ng
DALLAS, TEXAS 78247
Page 15 of 31

File_ SCAL-308-81328

PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,366.0-68.0

Fine sandstone: subarkose

This sample is a loosely to moderately packed, moderately sorted fine sandstone
consisting of 88 percent quartz, 5 percent feldspar, 4 percent rock fragments
and 3 percent clay. Also present are traces of organic matter, pyrite, musco-
vite and tourmaline. Subangular to subrounded framework grains are subelongate
to equant and average 0.21mm. Grain contacts are planar or concavo-convex,

Quartz, the major framework constituent, is generally monocrystalline showing
straight or undulose extinction. Scattered polycrystalline quartz grains
display undulatory extinction. Vacuoles and occasional inclusions of rutile,
zircon, muscovite and tourmaline are evident in these quartz grains. The
feldspar present consists of orthoclase, grid-iron twinned microcline and
plagioclase showing albite or pericline twinning. Although some of the grains
appear fresh, most feldspars show minor to extensive alteration resulting in
clayey overlays, replacement by Sericite and dissolution along cleavage traces
and twinning planes. The lithic portion of the sample is mostly detrital
chert. These chert grains reveal clayey overlays, sericitization, replacement
by pyrite and minor dissolution created as a result of alteration. In addition
to these framework grains, accessories of muscovite, tourmaline and organic
matter are scattered throughout the section.

The development of secondary quartz overgrowths marked by concavo-convex con-
tacts, euhedral grain terminations and "dust rim" inclusions {s the major
source of cementation. An early to intermediate stage of overgrowth cementa-
tion has considerably reduced primary intergranular porosity. Minor patches of
authigenic kaolinite occur as stacked booklets of pseudohexagonal platelets
creating significant microporosity. Additional clay appears to be pore-lining
further reducing porosity. Organic matter dispersed throughout the section has
been partially replaced by pyrite.

Remnant primary and secondary porosities account for 20 percent of the sample.

A1l percentages were obtained by point count,
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well No. i
Grand Chenfer Field
Cameron Parish, Louisfana

Depth, feet: 15,368.0-70.0

Fine sandstone: sublithic subarkose

This sample is a moderately sorted, 1oosely to moderately packed fine sandstone
composed of 86 percent quartz, 6 percent feldspar, 5 percent rock fragments
and 3 percent clay. Also present are traces of organic matter, pyrite and
muscovite. Framework grains are subangular to subrounded and subelongate to
equant. Ranging from silt to medium sand,grains average 0.20mm. Contacts
between grains are planar or concavo-convex.

The predominant framework element {s monocrystalline quartz exhibiting straight
or undulose extinction and occasionally containing vacuoles and inclusions of
tourmaline, muscovite, apatite, rutile and zircon. Polycrystalline quartz is
much less abundant,displaying undulatory extinction. The feldspar present
includes orthoclase, albite or pericline-twinned plagioclase and less prevalent
microcline marked by grid-iron twinning. Although some feldspars appear fresh,
most grains show alteration resulting in clayey overlays, replacement by seri-
cite and dissolution. The lithic portion of the sample is mostly detrital
chert composed of microcrystalline quartz and megaquartz. Minor alteration to

clay and sericite is evident. [In addition,traces of organic matter and musco-
vite are scattered throughout the section.

Framework grains are primarily cemented by an early to intermediate stage of
secondary quartz overgrowth development. Characterized by euhedral grain
terminations, "dust rim" inclusions and concavo-convex contacts, these over-
growths substantially reduce primary intergranular porosity. Patches of authi-
genic kaolinite occur as stacked booklets of pseudohexagonal platelets which
creats significant microporosity. Additional pore-lining clays are indistin-
guishable; however, their high birefringence suagests an authigenic origin.

Trace amounts of pyrite partially replace organic debris finely dispersed
throughout the section.

Remnant primary and secondary porosities account for 17 percent of the sample.

A1l percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix & Scisson
Gladys McCall Well to. 1
Grand Chenier Field
Cameron Parish, Louisfana

Depth, feet: 15,370.0-72.0

Fine sandstone: subarkose

This sample is a moderately sorted, moderately packe. fine sandstone consisting
of 86 percent quartz, 8 percent feldspar, 3 percent rock fragments and 3 per-
cent clay. Traces of calcite, organic matter, pyrite, zircon, tourmaline and
muscovite are also present. Framework grains are subangular to subrounded and
subelongate to equant. Averaging 0.23mm, grains range in size from silt to
coarse sand. Contacts between grains are planar, concavo-convex and sutured.

Monocrystalline quartz exhibiting straight or undulose extinction is the predo-
minant framework element,occasionally containing vacuoles and microlite inclu-
sions. Less common is polycrystalline quartz displaying undulatory extinction.
Orthoclase, grid-iron twinned microcline and plagioclase marked by albite or
pericline twinning represent the feldspathic fraction of the sample. Most of
the feldspars show pronounced alteration to clay and sericite. Leaching of
these grains is also noted,creating secondary porosity. The 11thic portion of
the sample is mostly detrital chert and minor claystone clasts. These rock
fragments show alteration resulting in clayey overlays, sericitization and
replacement by pyrite. Traces of zircon, tourmaline, muscovite and organic
matter are scattered throughout the section.

The primary source of cementation is an early stage of secondary quartz overgrowth
development. Euhedral grain terminations, "dust rim" inclusions and concavo-
convex or sutured contacts characterize these overgrowths. As a result of this
interlocking texture, primary intergranular porosity is appreciably reduced.
Sericitized clay appears to form stringers as a result of pressure solution, and
accessory minerals in addition to organic matter partially replaced by pyrite

are closely associated with these stringers of clay. Minor patches of authi-
genic kaolinite are present filling some pore spaces. These stacked, pseudo-
hexagonal platelets create significant microporosity.

Remnant primary and secondary porosities account for 10 percent of the sample.

A1l percentages were obtained by point count.
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PETROGRAPHIC ANALYSIS

Technadril-Fenix § Scisson
Gladys recCall Well No. 1
Grard Chenfer Ffold
Cameron Parish, Louisiana

Depth, feet: 15,372.0-74.0

Fine sandstone: sublithic subarkose

This sample 1s a moderately sorted, moderately packed fine sandstone consisting
of 82 percent quartz, 11 percent feldspar, 5 percer. rock fragment and 2 percent
clay. Traces of calcite, organic matter, pyrite, tourmaline and muscovite are
also present. Framework elements are subangular to subrounded and subelongate

to equant, averaging 0.17mm. Grain to grain contacts are planar, concavo-
convex and occasionally sutured.

Monocrystalline quartz displaying straight or undulatory extinction s the

major framework constituent. Les:z common is polycrystalline quartz displaying
urdulose extinctfon. Vacuoles, some as linear "bubble trains," and inclusions of
tourmaline, zircon, muscovite and rutile occasionally are evident 1n these

quartz grains. The feldspar present includes plagioclase and the potassium
feldspars, orthoclase and microcline. Grid-iron twinning {s characteristic of
microcline, and the plagioclase showsalbite or pericline twinning. Many feldspars
show pronourced alteration to clay and sericite. Leaching creating secondary
porosity is also noted. The 1ithic portion of the sample is mostly detrital
chert in which minor alteration has resulted in clayey overlays, sericitization

and replacement by calcite or pyrite. Accessories of muscovite, tourmaline and
organic matter are scattered throughout the section.

The primary source of cementation is an intermediate stage of secondary quartz
overgrowth development. These overgrowths are characterized by "dust rim"
inclusions, euhedr?l grain terminations and concavo-convex or sutured contacts.
As a result of the interlocking texture, primary intergranular porosity is sub-
stantially reduced. Scattered patches of calcite occur as a replacement for
feldspars, quartz and chert grains. Authigenic pyrite also replaces organic
matter dispersed throughout the section. Pore-filling authigenic kaoiinite and
indistinguishable pore-lining clays further contribute to cementation.

Remnant primary and secondary porosities account for 18 percent of the sample.

A1l percentages were obtained by point count.
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CORE LABORATOR'ES, INC.
Pretroleuer Reservorr flginnn'ng
DALLAS, TEXAS 78247

Page 23 of 31
File _ SCAL-308-81328

SCANNING ELECTRON MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenfer Field
Cameron Partish, Louisiana

Depth, feet: 15,182.7-84.0

Sample 1 1s a Vight gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early to inter-
mediate state of secondary quartz overgrowths and authigenic clay. Primary
intergranular porosity has been greatly reduced by the cements; however,
photomicrographs Bl (300X) and C1 (400X) indicate significant remnant poro-
sity. In addition, microporosity has been created by the crystalline mor-
phologies of authigenic clays. A more detailed examination, provided by
photomicrograph €2 (2000X), reveals fdiomorphic plates of pore-lining authi-
genic chlorite. Idiomorphic plates of authigenic chlorite occur with mor-
phologies resembling pyrite in photomicrograph B2 (1500X).

lepth, feet: 15,184.8-86.0

Sample 2 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand and silt grains cemented by an early
stage of quartz overgrowths and pore-filling authigenic clays. Although
primary intergranular porosity has been substantially reduced by the cements,
photomicrograph 81 (300X) indicates significant porosity remains. In addi-
tion, microporosity occurs 1n association with the delicate crystalline
morphologies of authigenic clays. Photomicrograph B2 (1500X) provides a
more detailed examination of these morphologies and reveals {diomorphic
plates of authigenic chlorite. The presence of poorly defined clay material
in assocfation with authigenic chlorite in this photomicrograph suggests
recrystallization of detrital clays. Stacked pseudohexagonal plates of
authigenic kaolinite are shown by photomicrograph B1 (300X).
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CORE LABORATORIES, INC.
Petroleum Reservorr Engr'nnn'ng
DALLAS, TEXAS 78247
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SCANNING ELECTRON MICROSCOPE STUDY

Technadri{l-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,186.0-87.0

Sample 3 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggre-
gate of subangular to subrounded fine and silt grains cemented by an early
stage of secondary quartz overgrowths and pore-filling authigenic clay.
Primary intergranular porosity has been substantially reduced by the cements;
however, photomicrographs 81 (300X) and C1 {400X) {indicate significant {in-
terparticie porosity remains. Additional porosity in the form of micro-
porosity occurs as a result of the crystalline morphology of authigenic clay.
A more detailed view, provided by photomicrograph C2 (2000X), reveals {dio-
morphic plates of pore-lining authigenic chlorite occurring with delicate
lath-1ike terminations of authigenic {11ite. In addition, photomicrograph

B2 (1500X) examines stacked, pseudohexagonal plates of pore-filling authi-
genic kaolinite.

Depth, feet: 15,187.5-89.0

Sample 4 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand and silt grains cemented by an early
stage of secondary quartz overgrowths and authigenic clay. Although primary
intergranutlar porosity has been substantfally reduced by the cements, photo-
micrographs Bl (300X) and Cl (600X) suggest significant remnant porosity. In
addition, microporosity occurs as a result of the crystalline morphologies of
authigenic ctays. A more detailed view, provided by photomicrograph R2
(1500X), reveals {diomorphic plates of authigenic chlorite and delicate
lath-1ike terminations of authigenic {11ita. The occurrence of these authi-
genic clays with poorly defined clay material suqggests recrystallization of
detrital clays. Photomicrograph Cl1 (600X) shows authigenic chlorfte and
stacked, pseudohexagonal plates of authigenic kaolinite.
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CORE LABORATORIES, INC.
Petroleum Reservoir fvg"ncm'ng
DALLAS, TEXAS 78247
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SCANNING ELECTRON MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenfer Field
Cameron Parish, Louisfana

Depth, feet: 15,189.0-91.0

Sample 5 {s a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand and silt grains cemented by an early
stage of quartz overgrowths and authigenic clay. Primary i{ntergranular
porosity has been greatly reduced by the cements; however, photomicrograph
Bl (300X) suggests significant interparticle porosity remains. 1In addition,
microporosity has been created by the crystalline morphologies of authigenic
clays. Photomicrograph B2 (1500X) provides a more detailed examination of
these morphologies and reveals booklets of pore-filling authigenic kaolinite
and delicate lath-1ike terminations resembling authigenic 111ite. Pore-lining
authigenic chlorite is shown by photomicrograph Bl (300X).

Depth, feet: 15,348.0-50.0

Sample 6 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
quartz overgrowths and pore-filling authigenic clay. Although primary inter-
granular porosity has been reduced by the cements, photomicrograph R1 (300X)
indicates substantial remnant porosity. 1In addition, significant microporo-
sity has been created by the crystalline structures of authigenic clays. A
more detailed examination of these structures, provided by photomicrograph
B2 (1500X), reveals stacked pseudohexagonal plates of authigenic kaolinite
and delicate projections resembling authigenic {11ite.
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CORE LABORATORIES, INC.
Netroleum Reservorr fngl'nurc'ng
DALLAS, TEXAS 75247

Page 26 of 31
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SCANNING ELECTROM MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,350.0-52.0

Sample 7 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photcmicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cement by an early stage of sec-
ondary quartz overgrowths and authigenic clay. Primary intergranular poros-
sity has been substantially reduced by the cements; however, photomicrographs
Bl (300X) and C1 (300X) indicate significant porosity remains. In addition,
microporosity occurs in association with crystalline morphologies of authi-
genic clays. Photomicrograph B2 (1500X) provides a more detailed view of
these clays, revealing delicate lath-like projections of authigenic {11{te and
iYlustrating the pore-bridging hahit of this clay. In addition, stacked
pseudohexagonal plates of authigenic kaolinite and delicate projections of
authigenic i11ite are shown in photomicrograph C2 (1500%).

Depth, feet: 15,352.0-54.0

Sample 8 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
quartz overgrowths and pore-filling authigenic clay. Primary {intergranular
porosity has heen substantially reduced by the cements; however, photomicro-
graph Bl (300X) suggests significant remnant porosity. Additional microporos-
- ity occurs as a result of the delicate crystalline morphology of authigenic
clay. Photomicrograph B2 (1500X) examines this morphology in greater detail
and reveals stacked pseudohexagonal plates of authigenic kaolinite.

I' N S T I T UTE O F G A S TECHNOL OGY



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CORE LABORATORIES, INC.
Pretroleum Reservorr Ergr'nurv'ng
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SCANNING ELECTRON MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,354.0-56.0

Sample 9 is a 1ight gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggre-
gate of subangular to subrounded fine sand grains cemented by an early stage
of quartz overgrowths and pore-filling authigenic clay. The cements in this
sample have substantially reduced primary intergranular porosity; however,
photomicrograph Bl (300X) suggests significant interparticle porosity remains.
In addition, microporosity occurs in association with the crystalline struc-
tures of authigenic clays. Photomicrograph B2 (1500X) provides a more detail-
ed view of these structures revealing delicate lath-like projections of
authigenic i11ite. Photomicrograph Bl (300X) shows morphologies resembling
authigenic kaolinite booklets.

Depth, feet: 15,356.0-58.0

Sample 10 is a 1ight gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of fine sand grains cemented by an early stage of quartz overgrowths and pore-
filling authigenic clay. Although primary intergranular porosity, viewed in
photomicrograph Bl (300X), has been significantly reduced by the cements, sub-
stantial interparticle porosity remains. In addition, microporosity occurs in
association with crystalline morphologies of authigenic clays. A more detail-
ed examination, provided by photomicrograph B2 (1500X), reveals delicate laths

of authigenic i11lite. Booklets of authigenic kaolinite are shown in photo-
micrograph B1 (300X).
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CORE LABORATORIES, INC.
Petroleuor Reservorr Engl'nun'ng
DALLAS, TEXAS 78247
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SCANNING ELECTROM MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,358.0-60.0

Sample 11 {s a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
secondary quartz overgrowths and pore-filling authigenic clay. Primary inter-
granular porosity has been substantially reduced; however, significant remnant
porosity is indicated by photomicrographs Bl (400X) and C1 (300X). 1In addition,
microporosity has been created by the crystalline morphologies of authigenic
clays. A more detailed view, provided by photomicrograph B2 (2000X), reveals
delicate lath-l1ike terminations of authigenic 111ite and {1lustrates the pore-
bridging habit of this authigenic clay. Photomicrograph €2 (1500X) examines

stacked, pseudohexagonal plates of pore-filling authigenic kaolinite occurring
with wisps of authigenic il1lite.

Depth, feet: 115,360.0-62.0

Sample 12 {s a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al 8%0X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
quartz overgrowths and authigenic clay. Although primary intergranular poros-
ity, viewed in photomicrograph B1 (300X), has been significantly reduced by
the cements, substantial interparticle porosity remains. In addition, micro-
porosity occurs in association with the crystalline morphologies in greater de-
tail and reveals delicate lath-like terminations of authigenic 111ite occurring
with idiomorphic plates resembling authigenic chlorite.
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CORE LABORATORIES, INC.
Petroleum Reservoir Engahnnhg
DALLAS, TEXAS 78247
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SCAMNING ELECTRON MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,362.0-64.0

Sample 13 1s a light gray, moderately sorted, moderately consolidated, f1ine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
quartz overgrowths and pore-filling authigenic clay. Primary intergranular -
porosity, viewed in photomicrographs B1 (300X) and Cl1 (300X) has been sub-
stantially reduced by the cements; however, significant interparticle porosity
remains. In addition, microporosity has been created by the crystalline mor-
phologies of authigenic clays. Photomicrograph B2 (1500X) provides a more
detailed view of these morphologies, revealing delicate laths of authigenic
il1lite. Stacked pseudohexagonal plates of pore-filling authigenic kaolinite
are shown by photomicrograph €2 (1500X).

Depth, feet: 15,364.0-66.0

Sample 14 {s a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand and silt grains cemented by an early
stage of secondary quartz overgrowths and pore-filling authigenic clay. Al-
though primary intergranular porosity has Eeen substantially reduced hy the -
cements, photomicrograph Bl (300X) suggests significant remnant porosity. In
addition, microporosity occurs as a result of the crystalline morphologies of -
authigenic clays. A more detailed examination of these morphologies, provided
by photomicrograph B2 (500X), reveals delicate tlaths of authigenic {11ite. =
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CORE LABORATORIES, INC.
Petroleun Reservorr Engr'nnr(ng
DALLAS, TEXAS 78247

Page 30 of 31
File _ SCAL-308-81328

SCANHING ELECTRON MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys McCall Well No. 1
Grand Chenier Field
Cameron Parish, Louisiana

Depth, feet: 15,366.0-68.0

Sample 15 {is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
secondary quartz overgrowths. Primary {intergranular porosity has been some-
what reduced hy the cements; however, photomicrograph ®1 (300X) indicates sub-
stantial porosity remains. A more detailed view of the clay material in this
sample, provided by photomicrograph B2 (1500X), reveals a poorly defined struc-
ture suggesting a primarily detrital origin.

Depth, feet: 15,368.0-70.0

Sample 16 1s a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of subangular to subrounded fine sand grains cemented by an early stage of
secondary quartz overgrowths and pore-filling authigenic clay. Although pri-
mary intergranular porosity, examined by photomicrograph Bl (300X), has been
significantly reduced by the cements, substantial interparticle porosity re-
mains. In addition, microporosity has been created by the delicate structure
of authigenic clays. Photomicrograph B2 (1500X) provides a more detailed view
of these structures, revealing stacked pseudohexagonal plates of pore-filling
authigenic kaolinite and morphologies resembling authigenic 11lite.
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CORE LABORATOR‘ES, INC.
Prtroleum Reservoir fnginnn'ng
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SCANNING ELECTROMN MICROSCOPE STUDY

Technadril-Fenix & Scisson
Gladys Mcfall Well No. 1
Grand Chenfer Field
Cameron Parish, Louisiana

Depth, feet: 15,370.0-72.0

Sample 17 is a light gray, moderately sorted, moderately consolidated, fine-
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aggregate
of angular to subrounded fine sand and silt grains cemented by an early stage
of quartz overgrowths. Primary {intergranular porosity, viewed {n photomicro-
graphs Bl (300X) and C1 (400x), has been reduced by the cement and a silty
matrix such that only microporosity associated with the matrix particles re-
mains. A more detailed view of these particles, provided by photomicrographs

B2 (1500X) and C2 (2000X), reveals a poorly defined structure suggesting a
primarily detrital origin.

Depth, feet: 15,372.0-74.0

Sample 18 is a 1ight gray, moderately sorted, moderately consolidated, f ne
grain sandstone. Photomicrograph Al (50X) shows a moderately packed aagreg:te
of subangular to subrounded fine sand and silt grains cemented by an early to
intermediate stage of quartz overgrowths and pore-filling authigenic clay.
Although primary intergranular porosity has been substantially reduced by the
cements and a silty matrix, photomicrographs B1 (300X) and C1 (400X) findicate
significant porosity remains. In addition, microporosity occurs in associa-
tion with the particles of the matrix and the morphologies of authigenic clays.
A more detatled view, provided by photomicrograph B2 (1500X), reveals the poor-
ly defined structure of detrital clay; however, photomicrograph C2 (2000X)
shows delicate lath-like projections of pore-1ining authigenic {11{te.

A-36
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

APPENDIX B

PVT Analysis for Sand 9 by Weatherly Laboratories, Inc.
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RESERVOIR FLUID ANALYSIS
FOR
TECHNADRIL-FENIX & SCISSON, INC.
OLADYS MCCALL HWELL NO. 1

EAST CRAB LAKE FJIELD
CAMERON PARISH, LOUISIANA

WEATHERLY LABORATORIES, INC.
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

WEATHERLY LABORATORIES, INC.

J. E. WEATHERLY, JR. 223 GEORGETTE  LAFAYETTE, LA 70306 JOHN D. NEAL
CHAIRMAN PHONE (318) 232-4877 PRESIDENT
BRYAN SONNIER
VICE PRESIDENT

—— s e e

APRIL 30, 1983

TECHNADRIL-FENIX & SCISSON, INC.
3 NORTHPOINT DRIVE

SUITE 209

HOUSTON, TEXAS 77060

ATTENTION: MR. LARRY DURRETT

RE: RESERVOIR FLUID STUDY
GLADYS MCCALL WELL NO. 1
EAST CRAB LAKE FIELD
CAMERON PARISH, LOUISIANA

GENTLEMEN:

ATTACHED ARE THE RESULTS OF THE ANALYSES CF THE CHEMICAL AND FHYSICAL
CHARACTERISTICS OF A RECOMBINED RESERVOIR FLUID SAHPLE FRCOM THE SUBJECT WELL.
SURFACE SEPARATOR SAMPLES WERE COLLECTED FROM THIS WELL BY A REPRESENTATIVE OF
WEATHERLY LABORATORIES, INC. ON MARCH 23, 1983. THE GAS-WATER RATIO (GWR)
MEASURED ON THIS TEST, 24,46 CUBIC FEET OF SEPARATOR GAS PER RARREL OF SEPARATOR
LIGUID, WAS USED AS THE BASIS FOR ONE RECOMBINATION. THE RESULTANT RESERVOIR
FLUID EXMIBITED A BURBLE POINT OF 19,0306 PSIA AT THE RESERVOIR TEMPERATURE 298
DEGREES FAHRENHEIT.

OTHER RECOMBINATIONS WERE DONE TO DETERMINE A BUBBLE POINT -V53- GWR RELATIONSHIP.
A DIFFERENTIAL LIBERATION AND VISCOSITY MEASUREMENTS WERE PERFORMED USING
RESERVOIR FLUID RECUMBINED TO THE PRODUCED GWR AT THE TIME OF SAMPLING.

WE WISH TO THANK YOU FOR THIS OPPORTUNITY OF SERVING YOU. SHOULD THERE BE ANY
QUESTIONS CONCERNING THIS REPORT, PLEASE CONTACT US.

YOURS VERY TRULY

Nl —

JOHN NEAL

CCt  MR. JONNE BERNING
TECHNADRIL-FENIX & SCISSON, INC.
P. 0. BOX 231
GRAND CHENIER, LA 70443

LAR. NO. N1901-194224
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

1)

2)

3)

TECHNADRIL-FENIX & SCISSON, INC,
GLADYS MCCALL WELL NO, 1
GAST CRAB LAIKE FIELD

GEOPRESSURE /GEOTHERMAL. PROJECT SAMPLING AND LABORATORY PROCEDURE

WATER VAPOR CONTENT OF SEPARATOR GAS WAS DETERMINED BY FLOWING GAS FROM A METERING
VALVE ON THE SEPARATOR GAS METER RUN THROUGH A WEIGHING TUBE (INDICATOR DRIERITE
(CaS04) WEIGHED TN @.1 MILLIGRAM) TO A G.C.A./FRECISION SCIENTIFIC WET TEST METER,
SEPARATOR GAS SAMPLES WLERE TAKEN FROM THE SAME FLACE INTO EVACUATED 1 GALLON STAINLESS
STEEL (5.S.) CYLINDERS AFTER THORGUGH PURGING OF TRANSFER LINE AT SEPARATOR PRESSURE.
SEPARATOR LIQUID SAMFLE CYLINDERS (509 ML. S.S.) WERE FIRST CHARGED WITH SEPARATOR
GAS TO FULL SEPARATOR PRESSURE. THE LIQUID CYLINDERS WERE THEN CONNECTED TO THE
SEPARATOR WATER SAMPLING POINT BY A S.S5. TUBE LONG ENOLIGH TO LOOP THROUGH A COCLING
BATH. THE WATER TRANSFER LINE WAS THEN SLOWLY AND THOROUGHLY FURGED AT THE CYLINDER,
SEPARATOR WATER WAS LET INTO THE CYLINDER BY SLOWLY BLEEDING GAS FROM THE TOP VALVE.
AT NO TIME WAS THE WATER CAUGHT IN THE CYLINDER ALLOWED TQ DROP BELOW SEPARATOR
PRESSURE. :

FLASH LIBERATION OF GAS FROM SEPARATOR WATER WAS ACCOMPLISHED BY USING A WEIGHED
SEPARATOR FLASK. THIS SEPARATOR FLASK WAS CONNECTED TO THE CUTLEY OF A SEPARATOR
WATER CYLINDER BY A SHORT CAPILLARY LINE. GAS FROM THE SEPARATOR FLASK PASSED
THROUGH A WEIGHED DRYING TURE THRCOUGH A GLA33 CYLINDER (~ 200 ML.) TO A RUSKA
GASOMETER. A VACUUM VALVE AND A MERCURY MANOMETER WAS CONNECTED TO THE GAS MANIFOLD
BETWEEN THE DRYING TURE AND THE GASOMETER, BEFORE COMMENCING THE FLASH, THE ENTIRE
FLASH GAS MANIFOLD WAS EVACUATED AND THEN FILLED WITH HELIUM TO ATMOSFHERIC FRESSURE.
A KMNOWN VOLUME OF SEPARATOR WATER WAS PUSHED OUT OF THE SAMFLE CYLINDER AT A PRESSURE
SLIGHTLY ABOVE FIELD SEPARATCR PRESSLRE BY USE OF A CALIBRATED MERCIRY PIMP, THE
VOLUME OF STOCK TANK WATER PRODUCED WAS DETERMINED BY ITS WEIGHT AND DENSITY. THE
VOLUME OF DRY GAS EVOLVED WAS DETERMINED WITH THE GASOMETER. THIS GAS VILIME WAS
SUBJECT TO + 2 % ERROR DUE TO THE VERY SMALL AMOUNTS MEASURED. THE GAS WAS CHARGED
T0O A CHROMOTOGRAFH FOR ANALYSIS FROM THE GLASS CYLINDER.

PHYSICAL RECOMBINATION OF SEPARATOR EFFLUENTS:
SEPARATOR GAS WAS CHARGED INTO A TEMPERATURE CONTROLLED CELL, THE VOLUME OF THIS
WINDOWED CELL IS KNOWN FOR ANY PRESSURE AND TEMPERATURE., THE PRESSURE OF THE GAS IN
THE CELL WAS MEASURED WITH A MERCURY MANOMETER AND A BAROMETER. THIS CALCULATED GAS
VOLUME WAS SUBJECT TO A + | 7 ERROR DUE TN TIE SMALL AMOUNT CHARGED TO THE CELL. A
VOLUME OF SEFARATCR WATER WAS CHARGED INTO THE WINDOWED CELL BY USE OF A CALIPRATED
MERCURY PUMP. THE WATER WAS METERED AND MEASLRED AT A PRESSURF SLIGHTLY AROVE FIELD
SEPARATCR PRESSURE. FOUR RECOMBINATIONS WERE DONE IN ORDER TO FRODUCE A SATURATICN
PRESSURE-V5-GAS WATER RATIO CURVE. RESERVOIR FLUID RESULTING FROM RECOMBINATION CF
THE PRODUCED GWR (FIFTH RECOMBINATION) WAS USED TO PERFCRM A DIFFERENTIAL LIBERATION
AND VISCOSITY MEASUREMENT.

LAB. NO. N1901-10224 PAGE 2 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

4)

5)

8)

TECHNADRIL-FENIX & SCISSON, INC,
GLADYS MCCALL WELL NO.
EAST CRAR LAKE FIELD

PRESSURE~VOLUME RELATION3 OF RECOMBINED RESERVOIR FLUID AT RESERVOIR TEMPERATURE:
EACH DATUM OF PRESSURE-VOLUME RELATIONS WAS CORRECTED FOR MERCURY PUMP CALIBRATION,
MANIFOLD EXPANSION, CELL EXPANSION, MERCURY COMPRESSIBILITY AND MERCUMY THERMAL
EXPANSION. LIQUID VOLUME PERCENT WAS DETERMINED BY CALIBRATED CATHETOMETER AND BY
DATA INTERPRETATICN.

DIFFERENTIAL LIBERATION OF RESERVOIR FLUID AT RESERVOIR TEMPERATURE:
A5 FROM EACH PRESSURE DECREMENT OF THE DIFFERENTIAL LIRERATION WAS ANALYZED IN THE
SAME MANNER AS DESCRIPED IN 2), (FLASH LIBERATION). DIFFERENTIAL LIQUID CHANGES
WERE NOTED.

VISCOSITY OF RESERVOIR FLUID WAS MEASURED BY MR. J. R. COMEAU OF WEATHERLY LARCRATORIES.

A DESCRIPTION OF MR. COMEAU’S EXPERIMENTAL PROCEDURES IS GIVEN RELOW:
GEOTHERMAL WATER VISCOSITIES WERE MEASURED USING AN E.L.I. ROLLING BALL VISCOMETER
WITH AN ELECTRONIC DPETECTION SYSTEM TO PREVENT ELECTROLYSIS., THE DETECTION SYSTEM
CONSISTS OF A SENSITIVE AUDIO AMPLIFIER WITH POSITIVE FEEDBACK ADJUSTED JUST BELOW
OSCILLATION. FEEDBACK WAS TURNED ON BY AN AUTOMATIC SWITCH AS THE VISCOMETER WAS
INVERTED AT THE BEGINNING OF THE CYCLE AND TURNED OFF WHEN THE BALL MADE CONTACT.
PART OF THE SIGNAL WAS USED TO TURN TKE DIGITAL TIMER ON AND OFF. TIMES WERE MEASURED
TO 1/100TH OF A SECOND AND AVERAGED. THE VISCOMETER WAS CALIBRATED AT EACH OF THREE
ANGLES USING SEVERAL KNOWN VISCOSITY STANDARDS WHICH WERE CHECKED AGAINST CANNON-FENSKE
VISCOMETERS AND THE RESULTS (tAp vs. u) PLOTTED, THE VISCOMETER WAS RECALIBRATED USING
DISTILLED WATER AT SEVERAL TEMPERATURES. THESE RESULTS WERE USED ALONG WITH PREVIQUS
RESULTS TO OBTAIN NEW CALIBRATION CURVES.

t

ROLL TIME, (SECCNDS)

AP DENSITY DIFFERENCE BETWEEN BALL AND RESERVOIR FLUID, (gm.:/ml.)

M VISCOSITY, (CENTIPOISE)

THE VISCOMETER WAS CHARGED WITH RESERVOIR FLUID AND RUN AT 298'F AT 1006 LB. INTERVALS.
THE VISCOSITIES HAD A PROPABLE ERRCOR OF + @.007 CENTIPOISE.

NOTE: ALL DATA FOR PRESSURES GREATER THAN 11,000 PSI WERE OBTAINED BY EXTRAPOLATION.

LAB. NO. N1901-10225 PAGE 3 OF 23
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

FIELD DATA FOR WEATHERLY LABORATORY INVESTIGATION

WELL RECORD
COMPANY TECHNADRIL-FENIX & SCISSON, INC.
WELL GLADYS MCCALL NO. |
FIELD EAST CRABR LAKE
PARISH ANN STATE CAMERON, LOUISIANA

FIELD CHARACTERISTICS

FORMATION NAME

SAND NAME AND DESIGNATION
DATE COMFLETED

ORIGINAL RESERVOIR PRESSURE

WELL CHARACTERISTICS

ORIGINAL PRODUCED GAS-LIQUID RATIO

PERFORATIONS
ELEVATIONS
TOTAL DEPTH
LAST RESERVOIR PRESSURE 12,936 PSIA
RESERVOIR TEMFERATURE 298 DEGREES F
SAMPLING CONDITIONS
DATE SAMPLED 1000 TO 1523 HOURS,  3-23-83
TUBING FRESSURE, FLOWING 5335 PSIG
PRIMARY SEPARATOR TEMPERATURE (METER RUN) 72 DEGREES F, (SEP.) 212’F
PRIMARY SEPARATOR PRESSURE 700 PSIG
PRIMARY SEPARATOR GAS RATE (WET GAS) 102.1 MCF /DAY
SEPARATOR LIQUID RATE 4149 BBLS. /DAY
GAS-L1QUID RATIO (SEPARATOR) 24,86 SCF/RBL. SEP.WATER
SHRINKAGE FACTOR (VOL.S.T.WATER & 40'F/VOL.SEP.WATER) 0.9637
GAS-LIQUID RATIO (STOCK TANK) . 25,57 SCF/BBL.5.T.WATER
PRESSURE BASE 15.025 PSIA @ 59 DEGREES F

NOTE: FOR DRY GAS, 24.63 SCF/BBL. SEP. WATER @ SEP. CONDITIONS.
25.56 SCF/BBL. S.T. WATER € 4@°F.

LAR. NO. Ni991-19224 PAGE &4 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO.
EAST CRAB LAKE FIELD

CALCULATION OF GAS RATE, 3-23-83 TEST

(Factors from GPSA Engineering Data Rook)

\/te Pf =  268.4890 W = 100.82  "H20 , Pf = 715 psia
Fb = 12.7121 D = 2,626 ", d = 9.250 *
Fpb = 0.9804 15,025 psia )
Fr = 1.0004 b = 0.0979 _
Y2 = 1.0009 Hw/Pf = @.141 /o = 0.095
Fg = 1.2121 Gravity = ©0.6807 Fg =  \/17 0.6807 7
Ftf = 0.9837 Temp. = 72 degrees F , Ftf = \/529 7 532 )
Fpv = 1.0597 pTé = 1,471 , pPr = 1.049
Z = 0.8905 , Fpv = V172
»
Q = \/Hw Pf x Fb x Fpb x Fr x Y2 x Fa x Ftf x Fpv x 24
Q = 102,1 MCF/day @ 15.025 PSIA € 60 Degrees F {WET)
LAB NO. N1901-10224 PAGE 5 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC,
GLADYS MCCALL WELL NO. |
EAST CRABR LAKE FIELD

RESERVOIR FLUID SUMMARY

Reservoir Temperature, Degrees F 298

Saturation Pressure at 298 Degrees, Psia 10030

Compressibility of Reservoir 0il at 298 Degrees F
Vol, per Vol. per Psi » 10 6

From (00390 Psia to 10500 Psia 2.98
From 10500 Psia to 11000 Psia 2.80
From 11000 Psia to 12936 Psia 2.75

DIFF. LIB.

Saturated Oi1 at 10030 Psia, 293 Dearees F

Density, Gms. per MI. 1.01318
Lbs, per Bbi, 353.1
Specific Volume, Cu.Ft. per Lb, 0.015810
Viscosity, Centipoise 0.375
Formation Volume Factor, Bbls. per PbI1.
"Equivalent Stock Tank 0il" at 6@ Deqrees F 1.0545 * 1.0547
Solution Gas-0il Ratio, Cu.Ft. per Bbl, 31,09 * 32.92 HWET
"Equivalent Stock Tank 0il1” at 60 Degrees F 30.91 * 31.14 DRY
Reserveir Qi1 at 12936 Psia 298 Degrees F
Density, Gms. per MI, 1.02242
Lbs. per BbI1, 358. 4
Specfic Volume, Cu.Ft. per Lb. 0.915647
Viscosity, Centipoise 0,368
Formation Volume Factor, Bbl. per BbI.
"Equivalent Stock Tank 0il1" at 40 Degrees F 1.0479 % | 1.0481
NOTE: REFERENCES TO ‘OIL’ ABOVE SHOULD READ ‘WATER’,
* BASED ON SEPARATOR WATER FLASH,
LAB NO. N1991-10224 PAGE 6 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL~-FENIX & SCISSON, INC,
GLADYS MCCALL WELL NO. |
EAST CRAR LAKE FIELD

COMPOSITE LABORATORY DATA 298 DEGREES F

RECOMBINATION (1) 20,00 SCF SEP. OAS & 15.023 PSIA & 40°'F/BBL. SEP. WATER @ SEP. CONDITIONS.

| { PRESSURE VOLUME RELATIONS 1 !
! ! ! !
! | RELATIVE! SPECIFIC ! | ! ! ! SOLUTION
| PRESSURE | ! ! Liuip | oIt | FORMATION! ! GAS-OIL RATIO
{ I VOLUME | VOLUME | ! | VOLUME | RELATIVE |
} ! ! . VOLUME | VISCOSITY | FACTOR | OIL ! PER DARREL
1 PSIA I V/Vsat | cu. ft. 1 ! ! | VOLUME | STOCK TANK OIL
! ! Bt ! per | PERCENT |CENTIPOISES! Bo H | AT &0'F
t t I Pound | } ! b ! | DRY ## WET 88
12936 RES. 9.9833 0.015634 1.0467 25,08 26,25
11000 0.9708 2.915772 1.0525 25,08 26,25
10000 0.9935 0.015815 1.0554 26.08 26.23
9000 0.9762 9.@15358 1.0583 26,03 26,25
8000 0.9992 9.915995 1.95614 26,08 - 26.25
7720 B.P.  1.0990 0.015918 100.00 1.0623 26.08 26,25
7009 1.0024 0.015956 99.97
teoe 1.0045 0.0146021 99.86
500 1.0110 0.016093 97.70
4000 1.0143 6.016177 99.47
3000 1.0249 0.016300 99.09
2000 1.0375 @.016547 97.02
1000 1.0877 0.017314 93.75
See 1.2024 @.90191554 84,84
143 2.1269 8.033936 48,06
96 3.3400 9.053484 30.43
NOMENCLATURE:
V/VSAT, IS THE VOLUME OF FLUIDS (OIL AND GAS) AT THE INDICATED
TEMPERATURE AND PRESSURE RELATIVE T0 THE VOLUME OF SATURATED
OIL AT BUBBLE-POINT PRESSURE AND INDICATED TEMPERATURE.
Bo IS THE VOLUME OF OIL AT RESERVOIR TEMPERATURE AND INDICATED
PRESSURE RELATIVE TO THE VOLUME OF EQUIVALENT STOCK TANK CIL
MEASURED AT 60 DEGREES F, .
GAS-QIL RATIO, IS CUBIC FEET OF GAS AT 13.025 PSIA AND 49
DEGREES F, PER BARREL OF STOCK TANK QIL AT 40 DEGREES F.
NOTE:  #% BASED ON SEPARATOR WATER FLASH.
REF, TO ‘OIL’ ABOVE SHOULD READ ‘WATER’.
LAB, NO. N1901-10224 PAGE 7 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO. 1
EAST CRAR LAKE FIELD

COMPOSITE LABORATORY DATA 298 DEGREES F

RECOMBINATION (2) 18.00 SCF SEP, GAS @ 15,025 PSIA & 40'F/BBL. SEP. WATER @ SEP. CONDITIONS.

! PRESSURE VOLUME RELATIONS

!

| ! !
! ! !
! ! RELATIVE! SPECIFIC | ! | ! ! SOLUTION
| PRESSURE | ! ! Lieuip ! oIL { FORMATION ! ! GAS-0IL RATIO
l { VOLUME | vOoLuME | ! ! VOLUME  [RELATIVE |
! ! ! ! VOLUME | VISCOSITY | FACTOR | OIL ! PER BARREL
! PSIA ! V/Vsat | cu, ft. | ! ! ! VOLUME | STOCK TANK OIL
! ! Bt | per | PERCENT |CENTIPOISES! Bo ! ! AT &40'F
! ! | Pound ! | ! " | ! DRY #¢ WET ##
12936 RES. 0.9826 0.015683 1.0443 24.01 24,18
11099 @.9879 9.015748 1.0519 24,01 24,18
10000 a.79e7 ?.013813 1.0549 24.01 24,18
8ane 0.9964 0.015904 1.0579 24,01 24,18
7000 9.9993 0.015959 f1.0610 24.01 24.18
7000 9.9935 8.015857 1.064] 24,01 24,18
6733 B.P. 1.0000 0.915961 109.00 1.0648 24.01 24.18
4000 1.0023 0.015998 99.99
5009 1. 0060 0.014057 99.91
4000 1.6102 0.016124 97.78
3009 1.9179 0.016247 97.31
2000 1.0314 0.016465 98,27
1090 1.9755 2.917166 94.53
963 1.6793 0.017227 24.21
NOMENCLATLRE:
V/VSAT. IS THE VOLUME OF FLUIDS (OIL AND 0AS) AT THE INDICATED
TEMPERATURE AND PRESSURE RELATIVE TO THE VOLUME OF SATURATED
OIL AT RUBBLE-POINT PRESSURE AND' INDICATED TEMPERATURE.
Bo IS THE VOLUME OF OIL AT RESERVOIR TEMPERATURE AND INDICATED
PRESSURE RELATIVE TO THE VOLUME OF EQUIVALENT STOCK TANK OIL
MEASURED AT (@ DEGREES F.
GAS-OIL RATIO, IS CUBRIC FEET OF GAS AT 13.925 FSIA AND 40
DEGREES F, PER BARREL OF STOCK TANY OIL AT A0 DEGREES F.
NOTE:  *# BASED ON SEPARATOR WATER FLASH.
REF, TO ‘OIL’ ARQVE SHOILD READ ‘WATER’.
LAB, NO. N1901-10224 PAGE 8 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER

TECHNADRIL-FENIX & SCISSON, INC,
GLADYS MCCALL WELL NO, |
' EAST CRABR LAKE FIELD

COMPOSITE LABORATORY DATA 298 DEOREES F

1990

RECONBINATION (3) 15.00 SCF SEP. GAS @ 15.025 PSIA & 50'F/BBL. SEP. WATER @ SEP. CONDITIONS.

PRESSURE VOLUME RELATIONS

N §

T I T U

T E

O F

T ECHNOLO

! | | !
{ { | |
! | RELATIVE! SPECIFIC ! t | ! ! SOLUTION
! PRESSURE | { ! Liwip | OIL | FORMATION! | OAS-OIL RATIO
{ ! VOLUME | VOLUME ! ! | VOLUME 1 RELATIVE !
! ! | ! VOLUME | VISCOSITY | FACTOR | OIL ! PER BARREL
! PSIA I V/vsat | cu. ft. ! ! ! i VOLUME | STOCK TANK OIL
! ! Bt | per ! PERCENT |CENTIPOISES! Bo ! ! AT &60'F
! ] ! Pound ! ! ! e ! | DRY ## WET #»
12936 RES. 9.9788 0.015678 1.0456 20.99 21.97
11000 0.9841 9.015743 1.0512 20,90 21.907
10000 8. 9869 0.015808 1.0542 20.90 21.07
000 0.9896 0.015831 1.0571 20.99 21.07
8000 9.9925 #.015898 1.0602 29.90 21.07
7000 0.9954 0.0159%44 1.0632 20.90 21.07
6900 6.9983 0.015991 1.0664 20.90 21.07
5425 B.P.  1.0000 0.015018 100.00 1.0682 20.99 21.07
J000 1.0016 0.0160434 99.95
4000 1.0055 0.016106 99.85
3000 1.0117 0.016205 99.54
2000 1.0234 0.016393 98,469
1000 1.0610 0.016993 95.47
892 1.0706 0.017149 94.44
NOMENCLATURE :
V/VSAT, 1S THE VOLUME OF FLUIDS (OIL AND GAS) AT THE INDICATED
TEMPERATURE AND PRESSURE RELATIVE TO THE VOLUME OF SATURATED
0IL AT BURBLE-FPOINT PRESSURE AND INDICATED TEMPERATURE,
Bo 1S THE VOLUME OF OIL AT RESERVOIR TEMPERATURE AND INDICATED
PRESSURE RELATIVE TO THE VOLUME OF EQUIVALENT STOCK TANK OIL
MEASURED AT 40 DEGREES F.
GAS-0OIL RATIO, IS CUBIC FEET OF GAS AT 15.025 PSIA AND 60
DEGREES F, PER BARREL OF STOCK TANK OIL AT ¢O DEGREES F.
NOTE:  ##* BASED ON SEPARATOR WATER FLASH.
REF, TO ‘OIL’ ABOVE SHOULD READ ‘WATER’.
LAB. NO. N1701-10224 PAGE 9 OF 23



ol

FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER

TECHNADRIL-FENIX & SCISCON, INC.
GLADYS MCCALL WELL NO. |
EAST CRAR LAKE FIELD

COMPOSITE LABORATORY DATA 298 DEOREES F

1990

RECOMBINATION (4) 10.00 SCF SEP, GAS @ 15.025 PSIA & 60°'F/BBL. SEP, WATER @ SEP. CONDITIONS.

! PRESSURE VOLUME RELATIONS

N § T I T U TE

B-13

T ECHNOWLO

! l |
! ! !
! | RELATIVE! SPECIFIC ! ! ! ! ! SOLUTION
| PRESSURE ! H H LIQuIp 1 oIl | FORMATION! ! GAS-OIL RATIO
! | VOLUME | VOLUME ! | | VOLUME | RELATIVE |
! ! ! } VOLUME | VISCOSITY | FACTOR | OIL | PER BARREL
| PSIA I V/Vsat | cu. ft. | ! ! ! VOLUME | STOCK TANK OIL
! i Bt ! per | PERCENT |CENTIPOISES! Bo ! l AT 4O'F
! ! | Pound | ! ! b ! | DRY #» WET #
12936 RES. 0.9734 2.015668 1.0441 15.72 15.88
11000 0.9787 0.915753 1.0498 15.72 15.88
10000 9.9813 0.015798 1, e52e 15.72 15.68
000 9.9843 0,013843 1.053¢ 15.72 15.89
gene 2.9371 9.015888 1.0587 15.72 15.88
7000 0.9899 0,015733 1.04618 15.72 15.88
6000 0.9928 0.015980 1.05649 15.72 15.88
5000 0.9957 0.0146027 1. 0600 15.72 15.88
4000 0.9987 0.216075 1.0712 15.72 15.88
3575 P.R.  1.0000 0.016096 100.060 1.0726 15,72 15.88
3600 1.0022 0.016121 99.95
2000 1.0104 0.016263 99.44
1000 1.0372 0.016695 97.15
738 1.0582 0.917033 935.29
NOMENCLATURE:
V/VSAT, 16 THE VOLUME OF FLUIDS (OIL AND GAS) AT THE INDICATED
TEMPERATURE AND PRESSURE RELATIVE 70 THE VOLUME OF SATURATED
OIL AT BUBRLE-POINT PRESSURE AND INDICATED TEMPERATURE.
Bo IS THE VOLUME OF OIL AT RESERVOIR TEMPERATURE AND INDICATED
PRESSURE RELATIVE TO THE VOLUME OF EQUIVALENT STOCK TANK OIL
MEASURED AT 40 DEGREES F.
GAS~OIL RATIO, 15 CURIC FEET OF GAS AT 13.025 PSIA AND &0
DEGREES F, PER BARREL OF STOCK TANK OIL AT 6@ DEGREES F,
NOTE:  ##* BASED ON SEPARATOR WATER FLASH.
REF. TO ‘OIL’ AROVE SHOULD READ ‘WATER’.
LAB, NO. N1901-10224 PAGE 18 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO. |
' EAST CRAR LAKE FIELD

COMPOSITE LABORATORY DATA 298 DEOREES F

RECOMBINATION (3) 15.00 SCF SEP, GAS @ 15.023 PSIA & 40'‘F/BBL. SEP. WATER @ SEP. CONDITIONS.

PRESSURE VOLUME RELATIONS

LAB. NO. N1701-10224

N § T 1

T UTE

! ! l !
! ! | !
! ! RELATIVE! SPECIFIC ! ! H ! ! SOLUTION |
! PRESSURE ! { ! LieuID | oI | FORMATION! ! GAS-OIL RATIO |
H ! VOLUME | VOLUME | ! ! VOLUME | RELATIVE ! |
{ | ! ! VOLUME | VISCOSITY | FACTOR | OIL ! PER BARREL |
!t PSIA I V/Vsat | cu. ft, ! | ! | VOLUME | STOCK TANK OIL |
! ! Bt | per | PERCENT |CENTIPOISES! Bo ! ! AT &0°‘F !
! ! ! Pound ! ! ! L ! | DRY ## WET #» !
12936 RES. 9.9788 0.015678 1.0456 20.99 21.67
11000 0.9841 0.015743 1.0512 20.99 21.97
10000 0.9849 8.015809 1.0542 29.90 21.07
9000 0.9896 9.915831 1,0571 20.79 21.97
8000 9.9925 9.015898 1.0402 20.9¢ 21.97
7000 0. 9954 0.015944 1.0633 20,9 21,07
6000 0. 9983 9.015991 1.0664 20.90 21.97
5425 B.P. 1.0000 0.014018 100.00 1.9682 20.9¢ ’ 21.07
5000 1.0016 Q.916044 99.94
4000 1.0055 0.0146106 99.85
3000 1.0117 9.016205 99.54
2000 1.0234 0.016393 98. 69
1006 1.0610 9.016973 95.47
892 1.0706 0.017149 94.64
NOMENCLATURE:
V/VSAT. IS THE VOLUME OF FLUIDS (DIL AND GAS) AT THE INDICATED
TEMPERATURE AND PRESSURE RELATIVE TO THE VOLUME OF SATURATED
0IL AT BURBLE-FOINT FRESSURE AND INDICATED TEMPERATURE.
Bo IS THE VOLUME OF OIL AT RESERVOIR TEMPERATURE AND INDICATED
PRESSURE RELATIVE TO THE VOLUME OF EQUIVALENT STOCK TANK OIL
MEASURED AT 40 DEGREES F.
GAS-01L RATIO, 1S CURIC FEET OF GAS AT 15.025 PSIA AND 4@
DECREES F, PER BPARREL OF STOCK TANK OIL AT (® DEGREES F.
NOTE:  ## BACED ON SEPARATOR WATER FLASH.
REF, 70 ‘OIL’ ABOVE SHOMLD READ ‘WATER’.
PAGE 9 OF 235
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO. |
EAST CRAR LAKE FIELD

EFFECT OF OAS-WATER RATIO UPON BUBBLE POINT PRESSURES @ 298'F

GAS-WATER RATIO BUUBRLE POINT

(SCF SEP. GAS @ 15.025 PSIA 7 60'F)

(BBL. SEP. WATER @ 700 PSIG & 212) (PSIA)
~ 30.4 EXTRAPOLATED 12936 RES. PRESSURE
24.66 (PRODUCED) 10030
20.00 7720
18.00 6755
15.00 5425
19.00 3575
LAB.NO,N1901-10224 PAGE 12 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSCON, INC,
GLADYS MCCALL WELL NO. |
EAST CRAB LAKE FIELD

SEPARATOR WATER FLASH TO @ PSIO & 72°F

SOLUTION GAS-WATER RATIO, DRY = §5.35

y WET = 5.59 SCF GAS € 15.025 PSIA & &@'F

BRL. WATER @ @ PSIG & 40 ‘F

SHRINKAGE = 09,9637 VL. 5.7. HATER @ 4@’'F

VoL, SEP. H20 & 7¢@ PSIG & 212°F

STOCK TANK WATER DENSITY = 1.0485 GCm/M1. @ 6O'F

GAS GRAVITY y DRY = @.9684 (SEE ANALYSIS)

, WET = 0.9593

PRODUCED MARCH 23, 1983:

GWR = 25,56 + 5.35 = 30.91 SCF TOTAL DRY GAS @ 15.025 PSIA & 6@'F

BBL. STOCK TANK WATER @ &o’F

GWR = 25,59 + 5.50 = 31.09 SCF TOTAL WET GAS € 15.025 PSIA & &@'F

BBL. STOCK TANK WATER @ 40°F

LAB, NO. N1991-10224 FAGE 13 OF 25
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FLOwW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER

HATER
CARBON DIOXIDE
NITROGEN
METHANE
ETHANE
PROPANE
1SO-BUTANE
N-BUTANE
130-PENTANE
N-PENTANE
HEXANES

HEPTANES PLUS

o e ot s e e e e e o

GRAVITY (AIR = 1.00)

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO.
EAST CRAR LAKE FIELD

SEPARATOR GAS SAMPLED:
MARCH 23, 1983 ¢
700 PSIG & 72'F

CHROMATOORAPHIC ANALYSIS

NOTE: WATER VAPOR MEASURED ON SITE, AVERAGE 6 RUNS.

LAB. NO, N1991-10224

N & T

I T U T E

o

DRY NET
MOLE 7.
0.10 + .04
8.94 8.93
0.26 0.26
86.93 86.84
2.43 2.43
0.55 9.55
0.08 0.08
0.08 0.02
0.04 0.04
9.93 2.93
0.51 0.51
0.15 0.15
100. 00 100. 00
0. 6805 9.6807
PAGE 14 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO. 1
EAST CRAB LAKE FIELD

SOLUTION GAS FROM
SEPARATOR WATER FLASH

@ 0 PSIG & 72°F
(CALCULATED NITROGEN FREE)

CHROMATOGRAPHIC ANALYSIS

DRY WET
MOLE %
WATER 2,65
CARBON DIOXIDE 41,00 39.91
NITROGEN === e
HETHANE 57.03 55.53
ETHANE 1.38 1.34
PROPANE 0.24 9.23
1S0-BUTANE 0.02 0.02
N-BUTANE 9.03 0.03
JSO-PENTANE 0.00 9.00
N-PENTANE 0.09 9.99
HEXANES 9.07 9.07
HEPTANES PLUS 0.23 9.22
TOTAL 100,00 100,00
GRAVITY (AIR = 1.00) 0.9684 9.9393
LAB, NO, Ni941-10224 PAGE 15 OF 24
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

- TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WCLL MO, |
EAST CRAB LAKE FIELD

SOLUTION GAS FROM

6000 PSIA SAMPLE -
DIFFERENITAL LIBERATION
(CALCULATED NITROGEN FREE)

CHROMATOGRAPHIC ANALYSIS

DRY WET
MOLE 7.

WATER 2.00

CARBON DIOXIDE 2.82 2.76

NITROGEN —— —

METHANE 89.56 87.77

ETHANE 4,00 3.92

PROPANE 1.37 1.24

1S0-BUTANE .26 0.25

~ N-DUTANE 0.25 9.25

180-PENTANE 0.10 .10

N-PENTANE 9.97 9.07

HEXANES 1.24 1.22

7 HEPTANES PLUS .33 0.32

R TOTAL 100. 00 109,00
GRAVITY (AIR = 1.00) 0.06648 0.6640

1,107 & 4000 PGIA & 298'F

GAS DEVIATION FACT(R (Z)

BBLS. GAS IN RES./MMSCF (Bg) 720 @ 6020 PSIA & 293°F

!

LAB, NO. N1901-10224 FAGE 16 OF 23
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC.
GLADYS MCCALL WELL NO. !
EAST CRAB LAKE FIELD

SOLUTION GAS FROM

4000 PSIA SAMPLE -
DIFFERENITAL LIBERATION
(CALCULATED NITROGEN FREE)

CHROMATOORAPHIC ANALYSIS

DRY WET
MOLE 7.

WATER 2.30
CARBON DIOXIDE 3.37 3.29
NITROGEN —— ——
METHANE 71.25 98.96
ETHANE 3.18 3.19
PROPANE 0.84 0.82
150-BUTANE 0.14 0.14
N-BUTANE 9.14 0.14
1SO-PENTANE 0.06 0.06
N-PENTANE 0.04 0.04
HEXANES 0.73 .73
HEPTANES PLUS 2.23 9.22
TOTAL 100.00 106,90
GRAVITY (AIR = 1.00) 0.64?3 0.4408

GAS DEVIATION FACTOR (Z) = ©.997 @ 409@ PSIA & 298'F

BBLS. GAS IN RES./MMSCF (Bg) = 972 @ 4000 PSIA & 298'F

LAB, NO. N1991-10224 PAGE 17 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

- TECHNADRIL-FENIX & SCIGSSON, INMC.
GLADYS MCCALL WELL MO, |
EAST CRNR LAKE FIELD

SOLUTION 0AS FROM

2000 PSIA SAMPLE -
DIFFERENITAL LIBERATION
(CALCULATED NITROGEN FREE)

CHROMATOGRAPHIC ANALYSIS

DRY WET
= MOLE 7.
WATER 3.40
: CARBON DIOX1DE 9.00 8.469
NITROGEN —— ——
METHANE 86.51 83.57
ETHANE 3.16 3.05
_ PROPANE @.56 0.54
i 1S0-BUTANE 0.04 0.04
N-BUTANE 9.06 9.0
1S0-PENTANE .03 .03
- N-PENTANE 0,02 92,02
HEXANES @.48 0.46
HEPTANES PLUS 0.14 0.14
- TOTAL 100.00 100,00
GRAVITY (AIR = 1.00) 0.6799 9.6720

GAS DEVIATION FACTOR (Z) = 0.942 @ 2000 PSIA & 298°F

RBLS. GAS IN RES./MMSCF (Bg) = 1837 & 2000 PSIA % 298°F

LAB. NO. N1901-10224 PAGE 18 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TECHNADRIL-FENIX & SCISSON, INC,
GLADYS MCCALL WELL NO. |
EAST CRAB LAKE FIELD

SOLUTION GAS FROM

15 PSIA SAMPLE -
DIFFERENITAL LIBERATION
(CALCULATED NITROGEN FREE)

CHROMATOGRAPHIC ANALYSIS

DRY WET
MOLE 7.
WATER 8.99
CARBON DIOXIDE 23.58 21.8%
NITROGEN ——— -
METHANE 75.05 67.94
ETHANE 1.86 2.98
PROPANE 0.10 0.99
1S0-BUTANE 0.01 2.01
N-BUTANE 0.92 9.02
I1S0-FPENTANE 0.00 9.99
N-PENTANE 0.09 9.00
HEXANES 0.08 2.07
HEPTANES PLUS 9.19 9.9
TOTAL 100,09 109,00
GRAVITY (AIR = 1.00) 6.7932 0.7793
GAS DEVIATION FACTOR (Z) = 1.000 @ 15 PSIA & 298°'F
BBLS. GAS IN RES./MMSCF (Bg) = 259,633 @ 15,025 PSIA & 298°F

LAB. NO. N1931-10224 PAGE 19 OF 25
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

1

Gladys McCall No.

Company Technadril-Fenix & Scisson Well

Reservoir

FIG. 2:

Field _East Crab Lake
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

1
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1

FildEast Crab_lake ..

Company Technadril-Fenix_ & Scisson Well_Gladys McCall No.

Reservoir

FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCcCALL WELL THROUGH OCTOBER 1990

Specific Volume of Saturated (Bubble Point) Water @ 298°F
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

APPENDIX C

Sand 8 Daily Production Data
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBELER 1990

L1E08E  LYLOSLIT  1L098Y 10SCI €6'8Y SL'EY SL'EY ¥E66
£8E0LE  9L9¢8CI1 O 0 0 000 000 O
£8€0LE  9L9€8CIT O 0 0 06’0 000 I
£8E0LE  9L9€8ZIT O 0 0 000 000 O
£8¢0LE  9/9€8CI1 O 0 0 000 000 O
£8¢0LE  9L9¢8CIT O 0 0 000 000 O
£8€0LE  9L9€8CI1 +tvvLl +$C€01 CTI'S 000 000 LOvE
9L699€  TETI99TIL  TLELIL €ELIL $0°0¢ €89PT €8'VC SPSST
Levive  09886%01 8LOLI8 60TCTI 96°SE vL 0t vLOt SSSTC
9/881€ €8LL8%96 996CTL 800T1 ¥L0E 9S°ST 95°ST 8LTZEC
866S6T  L1TTL6S SYI0SL PCEZl 1T7°0€ 10°ST 10°SC 1¢e8¥PC
L9LOLT  TLOTTTS £918%9 6vvTl TO'IE 9L°6T 9L°6T S680C
CL86YT  Ol6ELSL £8CLES vv¥Cl 6L'1t vS'9C +vS9C 10691
1L6TET  LT99€0L ELLEOY €0ETI 69°1¢ 970t 97T 0f vI8vl
LYISIT  $S899G9 P090LY €7€Cl SO'1E€ 1T°0€ 1270t 698%l
8LCEOT  0ST9609 ICOLY vEelZl 19°1¢€ 81°0f 81°0€ 988¥1
6£881  H0LSTIS 9L0L8Y 8EECI 9.7t tv0O0L ¥0°0¢ 898Pi
yseLl 8C98¢CIS 0£0Sey ObeZl 8€'6C $99T €997 LOSYL
JTL8C1 66SE0LY SCIObY 89¢Tl 69°6C 869C 8697 V¥I8YL
£68¢erl  PLYE9TY v6S9¢EYy 18€C1 €¥'67 1L9C 1L9C Stgvl
8S06CI  (088978¢ ICISEY €6CCL vp'ee €L'ee €L0E TloLl
910911 6SL16EE 96209 9S6L1 vvLy €L vy €LV 1LC
SLLVIL [4%14 8% %% Iv96ty 80S¢C1 LS 6C 19°6C 19°6C 90CSI
69566 1T8188C 9L6ETY TOSZI LO'8T 60'VT 60T 8YLYVI
12818 SYPRLIYT 968vIYv LESTI 8T'8T 1TVC 1T¥C 1L9V1
0S10L 6v6750T £5780Y SESTI S8°LT 6L°€T 6L°EC 6S9Pi
16¥S6S 9691191 SLLSTY 66TC1 69'8C vv'eC vver cTovvl
6660 07687CI1 16CSIY L6TCL TL'8T 6v'¢C 6v'€C 09vvl
6£59T 6C9¢18 SCISIY 00¢Cl 8S°'8T 8EL'€C 8E'€T Syl
¥10¢C1 70S86¢ Y0S86¢€ LLITT L1°€E 14°LT 16°LT t10T1
0 0 0 000 000 O
(q18) (30s) (pyas)  (eisd) (qus/pos)(qQis/yas)(qus/jos) (P/Qis)
A Sig adeig
dsig puz 1
ouug sen sen dHg soney oy
um) wm)) 304 o) auug/sen wn) suug

11z +€9¢ 0 0 0 yoovey C6S01 001
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0ST S¥9E 0 0 0 0 ¥£9¢ 066
0SC <06 O 0 0 96C7¢9 tvPZLT 8001
SLT 009% O 0 0 62€£69 SSOve 1101
0sc 09¢vy O 0 0 yL0S6S 978vC 1001
IS sy O 0 0 086079 T8Y9T 8001
81T 89tV O 0 0 00€8¢€S t8TCT 8101
¢l 8IS O 0 0 £ee8ty $C081 8101
9v1  T6IS O 0 0 ceC8ty 16861 $ST
orl 60CS O 0 0 cecoty 668S1 ST
CEl 61CS O 0 0 gecevy 81651 6T
9lg ¢6¢¢Ss O 0 0 1699+ +88S1 TOS
9¢1 9¢7¢S O 0 0 SLoveE 61851 H0S
€el €576 0 0 0 89866¢ LE8ST 10€
Iel $9¢¢ 0 0 0 S6196¢ 6v8S1 TS
871 0LZS O 0 0 89866€ CO6EL 10§
8¢l vLZS O 0 0 19896 8S¢€L 00§
c0z 0LES O 0 0 8v68¢ €791 0SL
S0z 98¢Ss O 0 0 8CTCSCE TYLS1 $SL
S6l vevs 0 0 0 8TCSSE 6S9S1 TLL
961 ¢S O 0 0 69L8YE 9P9ST OLL
961 007¢ O 0 0 1€96€E SSPSIL LI101
881 00CS O 0 0 [€96ce 1ZPST €101
€81 00cS O 0 0 1€96¢€ 169S1 LOOI
LLT 00ZS O 0 0 L1gsee gigel 101
0 008¢ O 0 0 0 0 0
(Bisd) (Sisd) (pos)  (pyos) (Bisd) (p/ 53 (p/dY) (Sisd)
A TPM oley $SoId oy Yy

dsiq poid sen seny suug  s$sdIg

2INSSII] sen Joieredog 1oweredsg

oovjmg Xepy  So[eS o3e1g pug 231G 1]

' (o

£8-93Q-1¢
£8-990d-0¢
£8-22d-6C
£8-920-8¢
£8-990-L¢
£8-9°d-9¢
£8-90-6¢
£8-32d-¥¢
£8-°0-£¢
£8-32d-¢C
£8-2d-1¢
£8-2Q-0C
£8-92d-61
£8-90d-81
£8-9°d-L1
£8-9°d-91 v
£8-300-61
£8-224d-v1
£8-20d-t1
£8-23a-C1
£8-3°G-11
£8-2°G-01

£8-99d-6

£8-390-8 -

£8-290-L

£8-2°d-9

£8-990-S

£8-A-v

£8-9°0-¢

£8-32d-¢

£8-9°0-1

T ECHNOWLOGYY

A

C-3

T

U

N § T

p o I N A



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

€166S6  1L6ESE6C O 0 0 000 000 O 6 O 0 0 0 0 0 0 y8-Uef-1¢
€16656 1L6ESE6T 08E06E 8SSIT V¥SLT ¥ETT vETT SLIVI 061 68vF O 0 0 88991¢ SIIST 0Ol ¥8-UWef-0f
8ELSPS  16S€9687 SEPSOP 8SSIT 6S'8T 8€°€T 8€'€T 18IV 981 06vF O 0 0 16SI1EE TIST 8001 V8-Ue[-6T
LSSIE6  LSIBSS8T T8ESOY 69SI1 ¥S'8T ¥EE€T ¥E€T +OTyl SLI 00Sy O 0 0 16S1€€ 6VIST 9001 ¥8-Ue[-8T
€SEL16  VLLISIST 60IE0P 08SI1 ¥¥'8T €TET €TET VLIVL €L TISy O 0 0 8T€6TE LIIST LOOL v8-ue(-LT
6L1€06 9996VLLT 17960 18SIT 18'8T €9°€7 €9°€T 8ITyl S9I TISy O 0 0 OV6SEE $9IST 001 ¥8-Ue[-9T
196888  SYOOVELZ 10L60v S6SIT V88T S9°€C S9°€C 90Tvl 191 9TSy O 0 0 Ov6SEE 1SIST 001 tR-Ue(-GT
SSLYLS  YVEOE69T  LE9IOY 8SOLI LS'8T OV'ET OV'E€ET €E€TVl 6S1 98Sy O 0 0 L86TEE 0SIST 1001 +8-UBf-{T
77S098  LOLEZSOT SEV8EY L8SIT €P'0E 8€9T 8€'97 8OVPI +SI 11Sy O 0 0 L600SE 6LEST 69L P8-UB[-ET
vLIOYS  TLTSB09T TEELTV S8SIL 19°6T 6S°ST 65°ST TEWPL 6ST  90Sy O 0 0 €6£69€ SOPST 19L  v8-UBf-TT
7891€8  OV6LS9ST O9VLLE LSETI LT1E LTLT LTLT 1L0TL 8SL OLES O 0 0 1126Z€ S88TI LSL ¥8-Uef-IT
119618 08Y08TST 6S9VE VSIZTI SL6T €0°LT €0°LT S9IL 9vl STvS O 0 0 86V1E SPZI  T0S  v8-Ue[-0T
ov¥8I8  178SYTST 9SI¥Ty 88SI1 6£6C ST'ST STST TePyL 1ST 60Sy O 0 0 06EV9E €OVST L8L  ¥8-Uef-6l
vIOY08  S991Z8YT S6ISTY 88SIT SS'6C TEST TEST 68¢vl OSI TISy O 0 0 06EY9E 9SEST S08  ¥8-Ue[-8l
GT968L  OLY96EVT LESETY €09I1 1T6Z 11°ST II'ST OISPL €vl 6ISy O 0 0 06EP9E L8YST 8LL ¥8-Ue[-L]
SIISLL  €€9TL6ET 0L600Y TEETI 8T 6E 80°SE 80°SE 80TOI 9EI  SE¥S 0 0 0 80I8SE S6801 66L P8-Uef-9]
LOGYOL  €991LSET T9880F 6THCl T9VE €970 €9°0¢ OISIT v6I LSYS O 0 0 L8919€ 90971 LSL ¥8-Uef-GI
L60ESL  108T91€T  6€06TF T9LIT LOOE 86'ST 86'ST 89Tyl 981 889y O 0 0 €L90LE 6TTST 9LL  v8-Ue[-p1
6788EL  TILESLTT Lv98YS O6LI1 8E9€ 6£TE 6£TE 180SI LTT 889y O 0 0 8€G88Y 86091 9SL  ¥8-ue[-¢l
8VLETL  SIIS8ITT LSE988 S606 €6'SE 16'1¢ 16'1€ 699vC €9¢ veEvlL O 0 0 680L8L 1E€€97 €9L ¥8-ue(-Tl
6L0669  8SL86TIT SSHO16 €LL6 SY'6T v¥ST vv'ST 61LIE 9S€ v9vl O 0 0 TI9L6L LITEE 09L v8-ue[-11
096199  €0ET8E0T 19LLT6 LTL6 90€ 9S°9C 9S°9T 6IE0E 6¥€ +OSI O 0 0 €81S08 T9ETE 89L  P8-UE[-0l
IY9LE9  TYSPSY6L  161SY6 LY66 LY'6T 9Y'ST 9¥'ST €L0TE OvE TESL O 0 0 884918 SETVE 09L  ¥8-UBl-6
896509  1SE60S81  TYELS6 9v001 9€°67 vEST PEST LO9TE 8ZE OLST O 0 0 SO1978 +OSVE €9L  ¥8-uef-§
1962LS  600TSSLT  6TTIES S6LTI 88°0€ 689C 6897 €0TLI ¥IE E€¥SS O 0 0 £9S79v €9€81 9SL  p8-uef-L
8G/6SS  08L0TOLL 98€SI6 96601 99°i€ S9°LT S9'LT €168T v8¢ 088C O 0 0 GIS66L 7T980€ 09L  ¥8-ue(-9
SY89TS  S6ESOION  E€ESY96 LTSO1 TI'OE ¥6'vZ ¥6'¥C €T0TE 18 €0IT O 0 0 €/S86L E€SIVE Y001  p8-Uef-§
TI8Y6Y  T980VIST  SIEI001 79811 88°0€ L9'ST L9'ST 9TPIE €8¢ L9EE O 0 0 GLETES T8SYE 8001  ¥8-Uel-v
96€79Y  LYS6EIPI  PTY98L T6ELl +'8T 1TET I1TEL 169LT 1T€ 6LEE O 0 0 0TLTY9 TES6T SO01  +8-UBf-€
SOLYEY  ETIESEET 0S6T6L ITvIl SE'8T VI'€T ¥I'€T OL6LT 9IE T8EE O 0 0 €LTLY9 0€£86T 6001  +8-Uef-T
SEL90V  €LIO9STI  LTYO6L 9TYTl T6'6C EL'VT €L'¥T 8IV9T L6T 60SY O 0 0 9S7ES9 SLIST SOOI  v8-uef-I
(q1s) (39s) (pfros)  (eisd) (qus/yas)(@is/3os)(qis/yos) (p/qis) (Sisd) (Sisd) (pyds)  (pfyos) (Bisd)  (pfyos)  (p/g) (Sisd)
PM @m uwm.m =o\$ M B&M wmou.m ANy ey
%_Q UcN aw— QW_Q vo._nm mmO mmmu uug SSald

un_._m mmmv mumu dHA woumm 2@% 2Inssald waO ._OE.HQDW uodm.aaow e
EzU E:U .to.m o_aU ocﬁm\mmo E:U octm oom.«..sm xa—Z wuﬁm owﬁm vEN owﬁm 181

C-4

T ECHNOLOGY

A

N ST I TUTE

IR



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

8V8YI  TBE6VEEY 88988Y S00IT 1°€E €€0f €£0f PoLvL €L1 Sg€6€ O 0 0 LT8LYY €LLST 11§ ¥8-934-6T
QILEEHT €6909¥Ey STOT6V LOOIL $6'TE 18°LT 18°LT Le6vl T8T ST6E O 0 0 8PPSIY 1€6S1 166 +8-4°4-8T
I8L8IYI 6998967 LS6LOV LTOLL 6L°LT €9°TC €9°7C 0891 181 9¥6E O 0 0 QYTTEE LS9ST 866 P8-A4-LT
10I¥0VT  11L09STy 68V80V LEOI1 €8°LT ¥9°TC $9°CC 8L9%1 6L1 9S6€ O 0 0 SYTTEE ¥S9ST 9001 +8-934-9T
CTP68ET  €TTISITY  0166¥T 78801 9767 90°vZ 90vC 1vS8 TLL TSOF O 0 0 667507 6016  LOO1 #8-994-ST
78808€1  €1€2061¥ O 0 0 000 000 O 0 0 0 0 0 0 0 0  ¥8-Q3d-¥T
78808€1  €I€2061Y O 0 0 000 000 O 0 0 0 0 0 0 0 0  P8-9d4-€T
78808€1  €1€T061Y O 0 0 000 000 O 6 0 0 0 0 0 0 0  ¥8-94-7C
78808€1  €1€Z061Y O 0 0 000 000 O 0 0 0 0 0 0 0 0 89417
78808€1 €IETO6IY 89SE08 S688 99°0€ 16LT 16LT 6079 OV 9601 O 0 0 €9S1€L 0008T LOS ¥8-9°4-0C
€LO¥SET  SPI860IY 8SSPI8 9968  LS0E €8°LT €8°LT SY99T LET STIL O 0 0 9SSTIYL 99¥87 90S  +8-02d-61
8708ZEI  LOTYRZOv 1SSSTZ8 S€06 8V 0€ ¥L'LT VvL'LT S8BLT 6£C 1ISIT 0 0 0 9SYISL 9€687 90S ¥8-99-81
EYE00ET  LSO8SPEE  T668T8 ELIOT S8 1€ SO'6T SO6C 8T09C 6£C SvET O 0 0 9v09SL 908LZ 8IS ¥8-9°d-LI
SI6VLTZI  S996798€ LISLOL 79001 6T0€ SS'LT SS'LT 89¢€T SOT SSPZ 0 0 0 168€Y9 S96¥T SOS +8-G°d-91
LYSISTI  SYSIT6LE 06SLOL 88001 v'0€ 99°LT 99°LT 9LI€T 861 88YT O 0 0 168€79 L98YT 90S ¥8-49d-G1
1028271 S8STYITLE O09Y9LL ¥6601 TLIE 6687 66'8C L8STT €61 vIve O 0 0 Y087S9 1€IYT SOS +8-9d-vi
¥89S0Z1  86LL6VIE  TLO6TS SLLOL TSLT 6L%T 6L+¥T STI6L 191 Ovve O 0 0 7SS9LY 6£S0T SOS  ¥8-A9d-¢€l
659811  SZL896SE  9T0S9S +6L01 TE 6T 6597 6597 1LT61 9S1 8SYE O 0 0 S0¥CIS 88S0T t0S +8-a2d-T1
881911 OQ0LEOYSE €69TST OvIZI 1+ 1€ 6987 6987 S¥08 €SI 86TS O 0 0 SLLOST S6S8 €0S  v8-add-il
EPI6STT  LOOISISE  78Y9TS 89801 V8L ¥9°CC ¥9'TT 11681 8T¢ 1S5¢ O 0 0 1€78TY 69107 S001 +8-9°4-01
ZETOVIT  STSYIOPE  6SELI9 10601 68 1€ 0L'9T 0L9T 6SE€61 L¥T TISE O 0 0 1€891S 9¥907 SOOI  ¥8-9d-6
€L80Z11 991L00VE [LSOYO +9€01 89°LT 6¥'TT 6¥'CC TYIET LvT 19LT O 0 0 27S0TS 189vT €001  +8-9°4-8
TSLL60T 96S99EEE  Lv09Y9 TY6OL 18T T6'CT T6'TT 166IC ST LEEE O 0 0 ¥2697S 0TSYT €001  +8-99d-L
OVLYLOl 6VSOZLZE LYOT8S S8LOT ¥E€'8Z 9I'E€C 91°€C 8ESOT +ST €9¢€ O 0 0 969SLY PO61T T001  +8-9°4-9
T0ZVSOL  TOSBEITE  €6VSLS 60801 6LT €L°TC €L°TT LT9OT 0ST 08¢E O 0 0 68897 66617 1001 ¥8-9°4-S
GLSEEOl 800E9SIE  L088T9 91801 67 9L'vC 91'vT 88EIT ¥9T ¥6EE O 0 0 1€891S 01877 VIO $8-Qd-v
L81ZI01 10ZvE60€ OISEE9 TESOl €887 €9°€T €9°€T ¥L6IT ¥9T SI0E O 0 0 9CE61S SEPET SOOI  ¥8-Qd-€
€12066 16900€0€ 1S49TS 1ISIT +00E ¥8¥T ¥8vT SESLL 0TT L9y O 0 0 S19SEy 10L81 SOOI +8-4°4-C
8197L6 6E6ELL6T 69661y 0SEZI 6'CE 1L°LT ILLT S9LTI 00T 9¢€S O 0 0 169€S€ P19€1 +001  #8-99d-1
(qrs) (30s) ®hos)  (eisd) (qusgos)@is/gos)qusos) (p/qis) (Sisd) (Bisd) (pos)  (pds) (Bisd)  (pds)  (p/gd) (31sd)
=03 wum owﬂw HEJWN =v>> AeY mmuunm Y Emm
Qw_Q ﬁ:m 1ST mmmﬁ— ﬁo.#m mmmu wmmv octm SSaI1d

o:tm wno 4 O dH qd mocam oﬁmm AINSSAId Se O uoam.aaom hodmhwaom ANe(d
E:U E:U .tum QEU octm\mno E:U OCCm oum.t:m xwz mu_mm owﬁw v:N UwEm ﬁg

C-5

S T ECHNOLOGY

A

0

I T U T E

N § T



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

S9TT981 8IPLILS 17789 SOIIl 6S°TE 9¢'0€ L9E¥L TST LvOF O 0 0 LOT9EY PSEST 90F +8-FRIN-1€
868LY81 86€£90L9S 0V6Z6S VSEIL SI'IE 76'8T SE061 €ST TSOF O 0 0 €EVOSS €VE0T LOY  P8-TRIN-OF
€988781 LSPEII9S €9¥16S LO6EIL €0'IE 08'8C 19061 99T €90V O 0 0 $S68YS 1LE0T 90V ¥8-TEW-6C
7086081 S661TSSS OLLY09 SIPIL L9'IE 1767 96061 OF¥C 6L0v O 0 0 ¥S919S 80Y0C Clv ¥$8-TEN-8C
90L06L1 YTTLI6YS LEI9ES 86ZI1 16°ZE 0L'0E 16791 9€C 9€Iy 0 0 0 81Z00S 1YL 10t ¥8-TW-LT
SIvvLLL 880I8EPS TOL8LS €9¥11 ¥6°0F €L°8C tOL81 9€T OSIv O 0 0 SOPLES 06661 TOV V¥8-TRIN-9T
TILSSLT 98€T08ES  9€078S £6¥I1 60°1€ 88'87 1TL81 TEC S8LIF O 0 0 7990%S 80007 €0F +8-TeW-ST
0669¢L1  0SE0ZTZES +TIT8S S6vIL +O'1E €8°87 VSL81 TET S8LIY O 0 0 79909S €Y00T €0F V8-TeIN-+C
9ETBILL 9TTREITS OP8ESS 8OSIT 1°IE€ 68'8C E€LL8L SYT 061y O 0 0 6LETYS €900T €0F +8-TeW-€T
£9Y6691  S8EPSOTS  6¥0¥8S +ISIT $O'IE €8°8C 91881 6¥C €OCr O 0 0 6LETYS 60107 €0V ¥8-TeN-TT
LY90891 LEEOLYIS €I0TE9 96PIT 19'%E SY'6C 19781 8ST LIZy O 0 0 LLLLES 9LY6l 666 $8-TBN-1T
98€T991 HTEREBOS  LISLLS 1LSIT 6L°0E SS'87 89/81 vvT ISty O 0 0 S08SES 8S00T 60V #8-TeW-0C
8I9€Y91  LSP09T0S 98L6LS 8$8SIT Z8'0€ LS'8T TIS8L €¥T SS9ty O 0 0 SOvLES Y010 Oly t8-FeN-61
908YT91  1L90896¢ VL9ZLE TI9IL 9L°61 ISL1 09881 SE€T 88Ty O 0 0 9vT0EE 9S10T 11y  +8-TeIN-8I
9p6S091  L66L0E6Y 0S619S SPIIT 6€°1S SI'6F S€601 ZTC 062 O 0 0 SOVLES 98911 60F t8-TRI-L1L
110S6ST  8Y09VL8F €SOELS ¥9SI1 60 €€ $8°0€ SIELL 11T 9€Ey O 0 0 8YIPES 80S8I Oly  +8-TBN-91
€69LLST S66TLISY 111V8T 0TETL 6%°9€ 81'vE 98LL LOT T6¥S O 0 0 S01997 17€8 ¥T¥ t8-TBN-S1
LO669ST  +88888Ly O 0 0 000 0 0 0 0 0 0 0 0 0  P8-TRIN-bI
LO669ST  +88888Lt 9S86CE 10€TI 8S€E OP'1€ €786 L8 vOPS O 0 0 IEFR0E 86V01 L6€  P8-TRN-CI
¥8009S1  8ZO6SSLY  1SSTLE OQ0EIl ¥6'TE €L0¢ OIEIl 80T €LY O 0 0 10SLPE L8SOTI €0F +8-TRIN-C1
YLLBYST OLVORILY 9619€T 6EvI1 LOTE 1867 S9E€L LS1 VE9y O 0 0 TIS61T 1L8L VIV +8-TC-11
60VIVPST 18705697 890SI1E 6IVIL S6°TE 9.°0¢ 7956 091 TSSO 0 0 Z01v67 61201 00V  ¥8-TeW-0L
LYBIEST €1TSEI9Y OYETSE 68011 €0°LE €TVE SIS6 9vl vvIr 0 0 0 9896Z€ S9101 8IS  P8-TeIN-6
TEETTST  TL/TBT9Y  66ETIL 1T801 SO'TE vL'6T LOSE 9€1 601y O 0 0 90Ev0l 8YLE TTY  P8-TP-R
ST8BISI  €LYOLIOY 0 0 0 000 O 0 0 0 0 0 0 0 0 P8-IN-L
ST8SIST E€LYOLISY 0 0 0 000 0 0 0 0 0 0 0 0 0 $8-TeN-9
STSBIST €LYOLI9Y TSLEGE 9801 6S°TE 9¢'0€ T80T OLI LI6E O 0 0 62899¢ CTI6ZI 90F  ¥8-FW-S
EVL90ST 1TLILLSY T810SY 66601 60€ 8987 69SPI S9I 0€6E€ O 0 0 96LLIY OLSST 90V  +8-TeW-b
PLITO6YI  6€S9TESY SILI9Y €6601 6L°1€ LS 6T PISPL 6S1 676€ O 0 0 9SY6Ty TISSI S0P  tv8-FeN-€
0SOLLYT 1Z8¥98%Y 9019SY 96601 1€'LE 86°6C LLSYFL ISI 8Z6€ 0 0 0 8YIIEY ¥8SST 11€  $8-TW-T
€LOEIVI  SI¥BOVPY  €£06SY S6601 9P 1€ vL6T 16SPL SPI LZ6E O 0 0 6Z6EEY 66SS1 60€  P8-TeN-1
(qis) o) (p/3os)  (eisd) (qus/yos)(qus/yos)(qisfyoas) (p/qis) (Sisd) (Sisd) (p3os)  (p/gy) (Sisd)
P Sig 98mig A 1IPM oy  omy
n_w_Q ﬁ:N ~m~ Qm_Q OO&& maO o:tm mmo._&

0:1& w&mu waO n:.—m OEM D,Ewmou& ._ozﬂﬁaow oEQ
wn)) um) 4 o] 9] auug/sen um) suug  9%eHNG XeN Age1g 151

H N O L OG Y

T E C

A

C-6

N § T I T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

>
(&}
0620061 LPSOPE8S O 0 0 000 000 O 0 Lees 0 0 0 0 0 0 ¥8-1dy-0¢ o
0620061 LyS9veE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dv-62 .,
0620061 LyS9PERS O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-8T
0620061 LYSOYERS O 0 0 00¢C 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-£T o
0620061 LvS9peE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-97 z
0620061 LpSOPESS O 0 0 000 000G O 0 0 0 0 0 0 0 0 y8-1dy-67 -
0620061 LYS9PE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-4C
0620061 LyS9PERS O f] 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-€T v
0620061 LtS9vERS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-7z w
0620061 LyS9PE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-12 .
0620061 LySOPESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-0z
0620061 LPS9PE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-61
0620061 LPS9PE]S O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-81
0620061 LPSIPESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dv-L1
0620061 LPSOPERS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-91 n
0620061 LyS9veERS O 0 0] 000 000 O 0 0 0 0 0 0 0 0 $8-1dy-61 <
0620061 LySopeE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-p1 o>
0620061 LPS9PE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-¢1 o °©
0620061 L¥PS9PERS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-zl
0620061 LYSIPERS O 0 0 000 000 O 0 0 0 0 0 0 (#] 0 $8-1dy-11
0620061 LPSIPE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 $8-1dy-01
0620061 LPSIPESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-6 w
0620061 LyS9HEBS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-8 o
0620061 LPS9veE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 pg-1dv-L
0620061 LPS9OPESSE O 0 0 000 000 O 0 0 0 0 0 0 0 0 pg-1dy-9
0620061 LYS9PESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-¢
0620061 LYSopveE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-1dy-¢
0620061 L¥SOPERS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-1dy-¢ w
0620061 LYSOVESS 9L£98S 09€I1 L8'0E 99°8T 9987 S6681 6¥C 1L0¥ O 0 0 9IYPYS 10€0Z T0¥  ¥8-1dv-T -
S6TISST TLIO9LLS €SSS8S TLEIL LLOE SS8T SS'8C 0L061 8¥C OWOY O 0 0 8eErS 8EL0T €0V yg-1dy-1 5
(qis) (39s) (Pos)  (eisd) (Qus/pos)(qis/yos)(qis/pos) (p/qis) (Bisd) (Bisd) (pfyos)  (p3os) (Bisd)  (p/yos)  (p/g) (Sisd) .
M s ageig P PM ey ssaiy omy ey -
dsiq puz ISt dsiq poid sen sen ouug  Ssaud -
dulg sen sen dHY soney| ey 2I0SS21J sen ioteredag Joteredog areq
umn) um) Jd ) JuLg/sen wn)) Juug  Q0BHNG XBJAl  SO[eS 98e1g pug a3e15 151 z

- o
-~ o moonp { ' 1 't o



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

-

91€€ETT SE9EEVLY  ISSLYY €0LOT TI'LT T¥VTT I¥TT ShpeT ¥0E 890€ O 0 0 8TESTS $00ST 0101 v8-AeIN-1€
1L860TC ¥80981L9 0E8%99 9SLOI 11°8T 68°TC 68°CC 1S9¢C 06C ¥0le O 0 0 9ZEIYS €TTST 1101 ¥8-KBN-0€
0TT981T ¥STITS99 €LE60L9 LEBOT 9¥'8C ST'ET STET 9LSET 98T 68lE O 0 0 7908%S €YIST 0101 ¥8-ABIN-6T
Y¥9TOIT 1870S8S9  96€L99 6V80I 9€'8C vI'E€T ¥I'€C ¢€ESET T8C ¥0CE O 0 0 LEIYYS 860ST 11O ¥8-ABN-8T
ITI16E1C S88T8ISS TISL99 0T60I €8T 80'ET 80°€T L8SET 8LL 69T O 0 0 9LEYYS SSIST 1101 ¥8-KRIN-LT
PTSSIIT €LESISYY  €9L£99 SE601 TT'8C 00°€T 00°€C 1TSET 69T 687 O 0 0 LEGOYS S80ST 1101 v8-AeN-9Z
£00T60C TI91S8€9 TSE099 90601 8V 6T 9CVT 9T¥C 00vZT 09C 6vEE O 0 0 SOSEYS 688ET 0101 ¥8-ABN-ST
€09690C 6STI6IE9  10TLEL LSTIT S6'6T IL¥C 1LY 18Sh €SI CISY O 0 0 80ZEIL 988F  ¥IOI ¥8-ARN-1T
TT0S90T  8SOPSOE9  ¥S9VOC OTEIL 86°0¢ 18°ST I8'ST 9099 T6l VvESy O 0 0 6870LL SYOL 1001 v8-ABN-€T
91v8S0T vOV6¥Y8T9  LOVEOY €I 96'LT 8L'TT 8L'TT 8TWPL €61 1ESY O 0 0 S1/8T¢ 88€ST 1001 ¥8-ABN-TT
886EV0T L66SYYTY  STTEOP VISIL €6'LT L9°TT L9TT Levpl 8B TESP O 0 0 SSTLTE 96£ST 6101 v8-AEN-1T
1SS620C TLLTYOTY 0£€90v TTITT 11°8C 16TC 16TC SSvvl ¥8l 68y 0O 0 0 TTIIEE 9I¥ST 8001 ¥8-ABIN-0T
960S10Z I¥19€919 ILETIY SE9II TS'8T TE'ET TEEC 6ShpL T8I TSSy O 0 0 YOTLEE 1THST 9001 v8-KeN-61
L€9000C 1LOVTTI9 TOTSIV €¥911 69°8T 0S°€C 0S'€CT TLVYL 6L1 6SSYy O 0 0 OLIOPE SEVST €001 ¥8-AeN-8I
S919861 69880809 99¢SIy 0SIIT +9°8C 9V’ €C 9IV'E€T €OSPI ELL S9S¥ O 0 0 8610V€ 89¥ST €001 ¥8-ABIA-LI
C991L6T  €0SL6L09  CevvvT 9TTCI vy 0E SI'ST SI'ST 008 TLT 18¢S O 0 0 SI6I0T €958  LTOL ¥8-ABN-91
€9€961  0L06¥109  610S81 T8ITI LS'6C 8EVC 8EVvC LST9 16C 18ES O 0 0 YYSTST €499 SOOI ¥8-ABIN-SI
SLELS6L 0SO¥966S  €10v6e LIOIL 6S°LT LETT LETT 18T¥L 16T TSy 0 0 0 €0S61€ 0£TST OI0L ¥8-AeN-v1
P60EV6L  8€00LS6S  90S06€ SIS I€°LT 90°CC 90°CC 66T¥L 68T 6Ly GO 0 0 Y6YSIE 6VTST  LIOT ¥8-KeIN-€1
S6L8T61 TES6LI6S 1L8S8E €I911 TTLT ¥0'TT vOCC 9LIVI 8T ¢evSv O 0 0 Ov¥TIE 6LISL €001 ¥8-AeW-TI
619¥161 199€6L8S I1LL60Y TBETI LY'IE 89'8T 89°'8C 1TOEL 98T vSES O 0 0 €8YELE OI6EL 9IS v8-ACN-11
8651061 068£8€8S €veLE STOTI SS'8T L¥'8T LV'8T 80el O 96¢S 0 0 0 oveLE 00FL 0 v8-ARIN-O1
0620061  LYS9PVESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 v8-KEN-6
0620061 LYSIVERS O 0 0 000 000 O 0 0 0 0 0 0 0 0 y8-AeN-8
0620061 LvS9vE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 v8-KeN-L
0620061 LYSIVESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¥8-AeN-9
0620061 LvSI¥E8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 v8-AeN-C
06¢0061  LyS9ovE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 v8-AeN-
0620061 LvS9VE8S O 0 0 000 000 O 0 0 0 0 0 0 0 0 v8-ABN-€
0620061 LvSIVESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 8-KeN-T
0620061 LySOVESS O 0 0 000 000 O 0 0 0 0 0 0 0 0 v8-AeN-1
(qs) (399) ®ps)  (eisd) (@s/gos)Qs/As)Qsos) (p/ars) (Bisd) (Sisd) (paos)  (pfgos) Bisd)  (pfpas)  (prA) (Bisd)
oM i Beig M PM ey Sssad ey ey
dsig puz 8] dsig poid sen sen auug  SsaId

auug seD se)  JHY soney ey 2Imssald sen 1oreredog Jorredog kg
um) um) Jg 211) Juug/sen wm) Juug 90BHNG Xe]N  SoES  9SelS pug a3e1g 1S

T ECHNOLOGYY

S

A

N ST VT UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

608€8T TOVEL SOOI v8-Un{-O¢
8579y STOOT SO0L v8-Unf-6C
11€82F S800C SOOI ¥8-Un{-8¢
¥L9LTY 6S10T SO01 v8-Un{-LT
1904TF S120T 8001 v8-Unf-9¢
S120¢y 6870C 9001 v8-Un(-$T
€LELTY €CT0T LOOL ¥8-Unf-¥T
S9S¥YTy T900T LOOT v8-Unf-¢¢
Y069y 8Z10T SO01 v8-Unf-¢C
LLLOEY 0610C LOOL ¥8-Unf-IT
106€cy TYe0C €001 ¥8-unf-O¢
0L0Tey T6TOT 6001 v8-Un[-61
6087ty 8v£0T €001 ¥8-Un(-81
SLIEEY 00Y0T €001 ¥8-unf-Ll
€SELTY STTOC SO01 ¥8-Un[-91 »
898STy T800T 8001 v8-unf-¢[

6988187 190VY0¥8 €8067E 6V001 8LLT 8STT 8STT 99SCI LOT €60¢
€0£908C 086769¢8  €99€TS SEYOL 68°LT OL'TT OL'TT 9LLBL SET 8EIE
LTSL8LT LIEILIER Y619TS TSV ¥6°LT ¥YL'TT vL'TT €€881 6TC ISIE
P6989LT €TISY9TR  ¥S8STS v8YOT T8'LT €9°CC €9°TT <0681 TST 8LIE
T6L6VLT OLT6LIT8  TIBSTS 86¥0I vL'LT €STT €STT SS681L TST 881
LEBOELT 8SYE6SI8  LSO6TS TISOL 18°LT 19°TT 19CCT ¥7061 1ST L6lE
€ISIILT T10VP90I8 9009TS 88SOT VL'LT ¥STT $STT T968L €ST SLTE
168T69C S6£8€S08 18€TTS TO6SOL LL'LT LS'TT LSTT 11881 1ST 88TE
0YOPL9T €1091008 8S8YCS 61901 [8°LT TI9'TT TYTT E€L88L 0ST 11EE
L91SS9T SSTI6V6L  11€6TS 6£901 96°LT SL'TT SL'TT 1€681 6¥C LTt
9€C9€9T ¥P8I968L  6617ES +vS901 +0'8T 98°TC 98°CC 08681 8¥C 6EEE
9SCTLI9T SY96TY8L  PETIES SL9OL T6'LT IL°TT IL'TT LTO6L L¥YT 9SEE
6CT86ST TIV868LL TELIES 68901 L8'LT 69°CC 69°TT 6LO6L SYT 99¢E
0SI6LST 08999€LL TEETES YOLOT €8°LT ¥9°TT ¥9°TC 8TI6L €¥T LLEE
TC009ST  LvEvE89L  TL8STS V8LOL E€L°LT ¥STT ¥#STT ¥968L O¥C 99ve
8SOIYST 9LY80E9L  1S8ETS 96L01 T8'LT TITT T9TT O088I 8ET 98pE

T E CHNOWUL OG Y

OO OO O OO OO OO OO OO OO OO OO OOO
COC OO OO OO0 T OO OO OO OO0 ODO
A

COO0OO0O OO OO OO0 OO0 O

8TTCTIST STIV8LSL  TLBITS VI8OL v9°LT SY'TT SY'CT 18881 9¢C 00SE 118¢Ty LEI0T 9001 P8-unf-vi A

LYEE0ST PSLTITSL  P0S9TS LE8OT 8LT SSTT SSTC 6£681 €€ 61SE LI0LZY 8610C LIO1 t8-unf-¢i o ©

80VP8YC 0ST9ELY. T66ELS SP80T 8S LT OV'IT OV'TC 66681 8TC ¢€TSE 90SSTy €920 v001 $8-unf-gi

60v¥SOPT  8STTITYL L9S9TS 69801 S9°LT vv'TT vv'TZ tvvO61 ¥TC £VSE YOvPLZY 01E0T 6001 vR-unf-1i

S9EOVPT  169S89EL  L066TS LL8OY LLLT LSTT LSTC T06L 0TT 6¥SE £e90cy 15¢0C 8001 v8-unf-Ol

€8TLTYC VY8LSSIEL 9€79TS TS8OI €S°LT TETT TETT SII6l SIT 1SS¢E 8€/9CF 98¢0T 8001 +8-unf-§ -

89180vT 8VS6T9TL 6118TS 86SIT €LT 60°CC 60°CC She6l LOT 9tly 9IyLTY 1€90C 8001 ¥8-unf-g o

€U888CT 6CYINITL TT990v CICIl LO'8C €8°CC €8°CC 98yl 88C Stiv 0890¢¢ ovPSI S101  p§-unf-L

LEEVLET LOSYEOTIL 06SSY9 TIVOL LT LT SO'TT SO'CT +L9ET L8T VIST 9.612S 8PZST 1101 +8-unf-9

€990S€T  LITO6VOIL 8€9TS9 SSSOT 99°LT LV'TT LY'TT S6SEC €8C TI6T 9610¢S t91SC 001 +8-un{-¢

890LTET 08S96£0L 6L10V9 €1901 vE€'LT O1°'CT 01'CT vivel £6C T86L YTSLIS 0L6PT vI0L  vR-unf-y o

YSOC0ET  IVP9SLE69  6LVOV9 6£901 €€°LT €0°CC €07t Sevel 18T 900¢ TSE9IC T66VT 8701 $8-unf-¢

61Z08CC T96ST169 €L80V9 TY90L TE LT ¥O°TT v0'TCT 8SYEC 60¢ SP0t PIILIS LIOST €70t $8-unf-g -

19L9STC 060SLY39 SSPIV9 $0L01 9€LT LI'TT LI'TC SvheC t0E 890t LL961S +00ST SOOI  $8-unf-i )

(qis) (39s) (Pfros)  (eisd) (qus/yos)(qis/pos)(qus/yas) (p/qws) (Sisd) (Bisd) (pyos)  (p/yas) (Bisd)  (p/pos)  (p/gy) (Sisd) -
™M 318 a8e1g MM 1PM oy ssa1y oy o’y -
dsig puz 1St dsig poig sen sen suug  ssaid -

Qung sen sen dHYg soney o’y 2INSSAI] sen Joreredog Iorredag arq 4

wn) um)) Hd plig) Juug/sen) um) Juug  Q0ejMG X S9[ES 33e1g pug 93e15 18]

. f L ah s STU g B o 1T SR W M MR e



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

N o - ! ) \ 2 . . i A& .y t f [} | -_ i b A o ﬁ

YI898Ct STILIEL6 TTSITY S9TIL 9v'6C $0'8C I1E€°€T S8SLbYL LTI l6lvy TO6SOY 9S+89 1SC ofvLEE TYPST 00T P8-IN-1¢
9EeTLTE 0978896 00SO0TP S9TIL €06 T9LZ 68CC S8hYL vTI 061y L9000V 6SS89 QST 80S1€E 8¥¥ST SO0L ¥8-INf-0t
I168LSCE VOIVYOY96 TLYYCY O8CTI1 8T 6C 98°LC TL'ET L6vpl vTZI  SOCy 6L8€E0v LLL89 1ST ZOISEE 19¥S1 CO01 +8-IN[-6C
PCEEVTE 1962096 VIS6IY 98TI1 T6'8C 0S°LT 8L°CC 90SPL €TI 60Ty €8686¢ 89V89 IST GIS0EE TLYST $0OOL ¥8-Inf-8C
8P88CCE 81107956 8S6SCH TO6CIL vE'6T TO6LT 81°EC SBISYL CTTI SIty 0CTySOv 08889 (ST orS9ee v8PST SOOI ¥8-IN[-LT
0CeEVYITE 091b6IS6  LI9SIEY 96CIT 1L°6C €0°8C 86TC 9TSY1 1TI 0CZy v61L9v LetEL 0Q0¢ LOLEEE T6VST SOOI +8-In(-9C
Y08661E TO6STILY6 6SLOTY 10€IT S6'8T LT LT vL'TT PESYL OCL €T¢y 0S£96E L8ZS9 00¢E €9v0ce 00SST 9001 +8-Inf-ST
0LTS81E ¢€e8Ivey6  16000C 68601 L'TE TOIE 6L°ST 6119 LIT 8TZy STB68I S861IE 00F Ov8LST 97S9 €001 +8-IN[-¥C
ISI6LIE ThLIVIY6 6£S09T PLOIT vE'6C 99°LT vE€C 0888 Itl 6TCy SS9SPT TSE8E 00¢ €0€L0C 1Lv6 TOOL V8-INf-£C
[LZ0L1IE €0TI88E6 Lo6S6lYy TO6CIL 90°6C L8'9C 96'CTC 6tvbl €€l 61Ty 0£6L8¢ L¥HI9S 00V eSPIEE 66¢ST €001 $8-INf-CT
CEBSSIE S09I9YE6  v6CSIYy 66CIY 9L°8C LS9T T6TT Ovbbl ¢€el  STTh  SP9€8¢ 149TS 00V +001€E 00PST €001 ¥8-1Y-IT
COEIVIE T1e9t0t6  TS991Y SOEIL S8°8C V19T S6CC Tvbbl LEl 1€y  VESLLE 86091 00S 9EvIEe TOPST S00T ¥8-Inf-0C
0S69C1E 65967976 6181y 90¢Il +v9°8C ¢€6'ST I8CC o6vbvl SEl  1elh 9TLYLE YITSY 00S TIS6CE OIYST €001 +8-Inf-61
I0STILE OF8S1TT6 T9STIY QOCI1 L¥'8C 9L°ST €0°€T 9SHvl TEL STy  9IvTLE TvveE 00S vL6TEE LIPST €001 ¥R-InM-81
SP0860¢ LLTYO8L6 STIL8E LOLIT 6L9C 80%¥C 60°CC 69%vl TEl 6CCh 0OCTy8rE LS88T 00S £€9661¢ 1EVST $0O0I  +8-INf-LI
9LSE80¢ €S991vI6 SLLEIY TIEIL SS8C SEE€C S€'€T tovbl 6Vl SETy O 0 0 6S€8€E LSYST LOOT +8-Inf-91
£80690t 8L8T0016 9V8CIYy CIEIT 8P 8C 6T°€C 6C°¢€C 96tbl Lyl 8ETy O 0 0 909L€€ 09PST SOO0T ¥8-In(-GI
L8SHSOE  TE006S06 TYELIY VICIT 18°8C T9E€C T9'ET 98Wvl vbl 8¢y O 0 0 601Zve 6¥YSI SO01 v8-Inf-v1
I0I0v0E 069TLI06 90£86C OI6IT 860¢ LL'ST LL'ST 6796 ¢t¥l +v20S O 0 0 6608¥C 69701 6001 +8-Inf-¢l
CLYOE0E  P8EVL868  08T80C 6I6I1 CI'IE ¥6'ST ¥6'ST €066 €L ¥T0S O 0 0 L989ST T9S01 9001 +8-Inf-Tl
69S070¢ €0I199S68 L88€9E 9L611 €S0 TELST TEST 6I6I1 161 TOOS O 0 0 T8LI0E TILTZL 8001 +8-In(-11
0S9800¢ 91TTOC68 €9SYES SSOOI €T8T vO'EC vO'ET 9€681 vEZ 6SLT O 0 0 1979¢r S610C SO0T  #8-1nf-0I
VIL686C £€69L9988 TES9ES 98001 +T°8T v0'E€C v0'€C 66681 TEC S8LC O 0 0 018LEY T9T0T SOO01  ¥8-Inf-6
SILOL6T ICTIIEI88 L8LTIS 69101 69°LT 0STT 0STT 08881 6CC TL8T O 0 0 ozLlvey SE10T 9001  +8-Inf-8
SE8IS6T VEE809L8  ISITIS TOIOL 9I°LT 96'1IT 96'1C 0T881 STC 868T O 0 0 6leely 1.L00T 9001 ¥8-Inf-£
S10€E6C €81L60L8 T68CIS TOTOL vI'LT #6'1T v6'1T 86881 I1TC T06T O 0 0 LESYIY SS10T LOOT  +8-INf-9
LIIVI6T 16TY8S98 0TCEIS €TCOL 90°LT LY'IT L8'IT 99681 1ICC 8I6C O 0 0 96LYIv LTTOC SO01  +8-In[-S
ISIS68C [ILOTL098 TL6ELIS TYVTOl LT I8°1C 181 9¢061 91T T¢6C O 0 0 S60SIy TO0E0T SOOI ¥8-In[-+
STT19L8C 660LSSS8 LOEYIS 99701 T6'9C CTL'IC TL'IT SOI6el TIT 1S6C O 0 0 TrOSIy 9LE0C S00T  v8-Inf-¢
010LS8T T6LTHOS8 665S61S 88TOI 60°LT 061 06'IT 6LI6L LOT 8967 O 0 0 yzeoly vSH0T SO0 +8-Inf-C
[E€8LERT €LTETSYR  OLI6LY 8TEOL LT ST LOOC LOOT T9681 00T 8I0E O 0 0 7S908E €270C S001  ¥8-Inf-1
(q1s) (39s) (pyos)  (eisd) (qus/pas)(qus/yas)(qus/sas) (p/qis) (Sisd) (3isd) (pgos) (p/sos) (Bisd) (p/yos)  (p/ay) (Bisd)

ﬂua wdm owsm IPM M QNM mwo.—& Oaﬂm ALY
dsig puz S| dsig poig sen sen suug  SSaId

Juug sen sen dHg soney ey 2INSSa1g sen Ioeredsg 1oteredog e
wn) um) JHd 0] 149) Juug/sen wm) Juug  20BlNG YR  SI[eS a3e1g pug Jgeig 151

C-10

T ECHNOLOGY

A

o}

N §$ T 1 T UTE

- EN N

I



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

66SLY8E  LSOSSSEIT LTTEOL vi66 LL6T TS LT €€E€T TT9ET €¥T 06TT 198LS9 £90901TSE ISOISS €61SZ SOOI $8-3nv-1¢
LL6ET8E OCSIBIEIT 8E8PI. €€66 TI'0E TEST 09°€T €ELEC E€¥YT 10E€T €88TLY EVOILIVZE 980095 11€ST TI01 ¥8-3nV-0f
YPZ008E  T6699FCIT 6ELSIL L[966 10°0€ TT8T vEET 0S8ET YT ¥TET 8IVTLY 1SVILITTE LY99SS 9E¥ST 001 ¥8-30V-6T
Y6EILLE PSTISLITL 0€SSIL €0I0T O¢ 07'8T 1€€C 1S8ET 6E£C 9SYT  €99CL9 009911¢£TCE 8709SS LEVST 9001 t8-3ny-8T
€VSTSLE PTLSEOLITT SSS90L L600I LOOE SE€'8T 9€€T L6VET 9€T 8LVC 001999 SIVLII8OL 98.8VS 6S0ST 8001 vw-m=<-nm
9P06ZLE 6916CE0IT T8LLOL €TI0 TO0E 6T°8C 9¢°€T LLSET TEC L6¥T +1L999 66791160 68L0SS SPIST 9001 t8-0ny-9T
69YSOLE  LSEIT9601 881Y9L9 00Z01 L'ST O0OS €T 0S €T 1LSET SYT OLST £86ESS O 0 €86E€SS 8EIST 9001 ¥8-3nY-ST
868189¢ 006v76801 +S8EL9 ¥ITOI 99'8C L¥'€T LV'ET TISET TYC 88ST SELISS O 0 SELISS 9L0ST 9001 ¥8-30v-$T
98€8S9¢  9YOLLT80T 06E00L E£HTOL L9°6C 96'LT vV €T 909€T SE€T 119 91€099 €8L90190¢ 90€€SS 9LIST 9001 v8-3nv-€T
08LYE9E  9S90LSLOT 668L99 61E01 TE'8T 7997 ve€T +8SET 8IT +¥89T I88LT9 HHSLL ¥0E LEEOSS TSIST 9001 ¥8-3nv-TT
961119¢ LSLTO690T 0Q91TL9 LTEOL 9S°'8T 9€€T 9€°€T SESET veEL 969T LTB6YS O 0 LZ86YS 001ST LOOL ¥8-3ny-1T
199/8S€ L6SOET0T IVIEOL 9SEOI SL6C 90°8T OV'€T SE9€T 80T S8ILT  L6TE99 PHOOIT1E0L €S0ESS L0TST SOOI ¥8-8ny-0T
9Z0Y9SE  9SPLTSSOL 8LIS69 TS9II 89°0€ 86'8C II'vT 6S9TT 00T 6S0F 669599 €1201190¢ ereors 991v¥C SOOI vw-m=<-2
L9EIYSE  SLTTESYOL €ITITY 6VILL L8'8T 61°LT Iv'€C 06SYL 0€l TLOY 1S996€ LGOSS TOE PSSIPE (09SSI 9001 vw-m=<-w~
LLLITSE S9OLIVYOL tv6Tv0E 1S8IT TIE 1S°67 8E€ST €SL6 6T1 796y  TC8LST SSTOV €0¢ L9GLYFT TOYOL SOOI +v8-00V-LI
PZOLISE 1LL90IYO1 PEOETy €8I 18°6C TI'8T IS'€T 16IvI T¥L 9TIy €£986¢ 1SVS9 €0¢ 086ece SEISE 800L v@m:?f
€€8T0SE  LELEVIEOL 16ETTY 96111 SL'6C 90°8T 8y €T 86Ivl Ivl 8EIy SIT86E 17059 T0E Soeeee TYISL LOOL v8-ony-Gl _
SE988YE  LYEI9ZEOL TTSITY S6LLL L9°6T 96 LT SE€T LOTHL 6E1  LELY  TISL6E 6L6VY 90¢ cTicee CSIST $00t vw-mz‘«-i —
QTYPLYE ST8GERTOT 8LIYTY 80TIL +9°67 86°LT 8E€'€T LIl €vl  vvivy  I¥100v 88LSY 86C 68SYEE £€9TSI  LOOT vw-m=<-m~ O
LILO9VE  LY9SIVZOL 6IvELY 61ZI1 St6c LLLT ECL'€C 8EOPL Ivl 891y  T61T6E 98059 10€ SLYTE TL6YI SOOI $8-onvy-Cl
6L09YYE  8TTTO0COL OLL9TY ¥TTIL 9L'8T 60°LT TITT 6£8¥I TYL TEIY 90TZ0F S8LY99 86L Z6SSEE 978ST SOOI v8-8nv-11
OVZIEYE 8SYSLSIOL €¥ZSTy vOTIT S6C 6L LT 1T°€T SIvvl Ivl  SEIY  68900F S8099 90¢ €LSPEE YLEST SO001 vw-wmx\roﬂ
SZ891YE 91Z0SIIOL LOOVZY OITIL v'6C OLLZ 91°€T TLhyl Ovl Ovivy 00066¢ [8VS9 SOC zLegee 18€S1 9001 vw-w:‘«-m
€OVZOrE  60T79CLOOL SOISTY 9ITIT L¥'6T 6L°LT 1T€T STvvl 6l 9viy  O¥V8Z0F 99199 00¢ ILLYEE $8EST LOOT V8-sny-8
8LO6LREE VOLIOLOOL 69997y 1ZZIT 9S°6C 68°LT 6C°€T ¥vevvl 8l ISIY 08170 18799 00¢ GCr9ce v6EST  LOOL ¢w-m:<->
YYSELEE SEVYL866 €LEPTY €TTII 6€°6C IL LT LOET 8evvl LEL  TSIY  STSOOY 970L9 00F 690€€E 86€ST LOOT +8-90V-9
9016SEE  TOI0SY66 9VLLIY 6ZTI1 1967 v6°LT TEET Ovvvl vEL 8SIY  6bEEL0y 0£999 00¢ ¥S69€€ LOVST 9001 t8-3ny-¢
099tvEE  9SETTO66  T8Y9TY TSTII TS6C ¥8°LT TE€T PSvvl 1€l 081y  L8STOV 61£S9 00¢ 080LEE SIPST 9001 P8-3nV-v
90Z0SEE VL9S6S86  LTLLTY 0STIT 8S6C T8 LT e€v' €T 09vvl SEI  8LIY  00LT0Vy S9¥E9 SIE €€88€E ITYST LOOL +8-3ny-¢
OVLSIEE LY6L9I86 S619Ty LSTIT Ly'6T YL LT LEET T9yPL €€ v8Iv  1ISSIOF 81TE9 0l¢ 0S6LEE ¥ZPST LOOL $8-3ny-T
Y8CIOEE CSLIVLLE LTI0EY Y9TZIL 9L°6C TO'ST 8S'€C OLYYI €E€1  16ly 09¢90Yy OVTI9 tlt 6611V€ TEPST 8001 P8-8ny-1
(q1s) (32s) (Pos)  (ersd) (qus/pos)(ais/sas)(qisfyos) (p/qus) (Bisd) (Sisd) (p/gos)  (p/yos) (Bisd)  (p/yos)  (p/gy) (Bisd)
P S e8eig P PM ey ssaiy ory BT
dstg pug 151 dsiq poid sen seny suug  Ssald

uug sen) Ssen dHY soney ey 2I0SSIIJ sen Jo1eredag 101e1Rdog e
um) um) Hd M) suug/sen) um) Juug  9%eymg XeN  S9[eS S pug age1g 1s1

R R A TV 9T R W ' WE B R .

A

0

NS T I T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

N AN \, AN i B ¢ | N 4 - } 40 } E { _ i -
0L079¢y ¥€£9806C1 0O 0 0 000 000 O 0 0 0 0 0 0 0 0  t8-dos-0¢
0L079€Y  ¥££9806C1 0 0 0 000 000 O 0 0 0 0 0 0 0 0  p8-dos-67
0L029€y PE££9806T1 0 0 0 000 000 O 0 0iLY O 0 0 0 0 0  8-dos-8¢
0L079¢y PEE9806C1 0£6S8E 00611 S6'ET ¥9°0T ¥0'81 PII9L LIS TTLY O060IEE TE6IY 079  6£9067 S8ILL OI01 $8-doS-1T
9G6SYEY  YOVO0LSTI 601909 TE90L 10T 8L°8T STST SE681 80S 8TEE SEOSVPS TH899 T09  €618LY 6107 8001 $8-d9S-9T
120L2EY  v6Tv608CL T0TSOF LTILL v'0€ TL'LT S6'VT 6TEEl €0V €Ll  €VTZ8E VOOLE v6y  88PTEE SITYI 8001 +8-doS-ST
T69EIEY  €60689LT1 SSEVSY 6¥T6 6T0€ SO'8T v9°€T €091T TET VO8I 98PS9 0VZS6 60y  1ELOIS 6E0ET 6001 $8-d9S-+C
68076Cy SELVEOLTII €6E€S9 S9T6 €0°0€ 6L°LT TSET S8SLIT LTT LOSL 991409 1€676 60y  €OLIIS SOTET 8001 #8-doS-€T
1€E0LZY SPEISEITI VP8ESO $6T6 €867 69°LT 8Y'E€T 6161C STT €78  L61909 SEIT6 68€  6ILVIS 9LEET OI01 +8-d9S-TC
TIV8YTY T0SLTLSTI €ETL8Y YO6LL 1967 vV LT vvECL SSYIL 0CCT CTILY OTTSSY 1LLS9 96  €89SRE 6VSLI 8001 #8-d9S-iT
LS6IETY 69ZOVTSTI SLISSY 19€6 18°6C €9°LT E€V'ET 6L0ZT TLT SLST 809609 TvLT6 86§  SOTLIS LY¥SEZ 8001 ¥8-d3S-0T
8./860TF P60T8SYZI 819999 [8€6 6667 8L LT TIET 8TTTT €LT 0681 86VLI9 69ST6 COY  SI6VIS 90L£C 8001 #8-doS-61
0S9L81Y 9LYSI6ETL 8YI999 SIV6 9L°67 8SLT SY'E€T VP8ETT TLT 061 06LLI9 98¥T6 86€  9I8YTS TL8ET LOOI +8-doS-8i
99ZS91y STE6VTETI 108L99 THY6 €967 vv LT 8EE€T 8ESTT 1L 8I6L  TSYBI9 LYSI6 66€  9V89TS LEOYT 6001 $8-ddS-L1
8TLTYIY LTSISSTTL YIYSL9 9Lv6 SL6T SSLT SY'ET €0LTT S8T 6£6l EIYST9 VLIEO6 00  TO6ETES €ITHT 8001 $8-daS-91
STO0TIY €I19061T1 8¥v8L9 0IS6 TL'6T ISLT V€T 8T8TT SST T961 197909 €ILE6 €0  SYEVES 9veErT 6001 $8-das-G1
L61L60Y S99LTZITI 16LESY9 TvS6 86T 6SLT TVET 9Y6TT SST ¥861  8YSEE9 6LLS6 TOY  LTELES TLYYT 6001 $8-ddS-vI
ISTYLOY vL3EPSOZI L8EE89 8LS6 8S6T 9€LT €T ET €OLET 8T 9007 €I8TE9 L9556 vOF  S8S9ES 6£9¥C 6001 $8-dos-¢l
8YIISOY L8P098611 987689 V656 V967 €V LT TEET TI9TET TST 6007 0ST8EY L6¥S6 vOr  9ISTYS 608YT 6001 $8-ddS-ZI
988.20F CTOOLLIGIL VI9E69 8796 1967 6ELT YEET STPEC €8T 6I0T LYy8OV9 LO6Y6 vOF  L999¥S T86¥C 60CI +8-ddS-11
I9000v 8SELLVSIT 699569 8596 66T ST LT TTET 06SET 88T SYOT  LOOEY9 198v6 60y  CPSLYPS 8SIST 6001 +8-doS-01
1L8086€ SILISLLIT 9TWvEy SL6IL 6v°'ST 9T €T 861 €VOLL 88T SvLy LTILIT 8TERS LOP  +60REE 9LISL 8001 $8-doS-6
878€96€ TO6TLVELIT 0O 0 0 000 000 O 0 0 0 0 0 0 0 0 $8-dog-3
878£96€ TO6CLYELIL 0 0 0 000 000 O €1 8€Lv 0 0 0 0 0 0 $8-das-£
878€96E€ TOTLYELIT ¥ESTIT VE9IL €8°6C 98°LT 9V'EZ 1088 SOT 6LLY  voISPT €PL8E LSE  ISY90T 9866 6001 #8-ddS-9
LTOSS6E  6SLYSOLIT T98€Ty 79811 667 T6LT 96'€C 9LIVI TST 06LY +EOOSE €S19S 8SE  9696E€ 61IST 6001 ¥8-dos-G
1S80V6E 968099911 €£8069 16L6 L8S6T 68 LT SVET 8TIET TST OITT 88ELY9 SIEEOIBSE  6E8IVS 999¥T 6001 #8-dOS-+
ETLLIGE €900L6SIT TLTTL69 8786 LL6T 6L LT I1E€E€T VSIET 0ST 9€TT  TIS9Y9 TILVOI8SE  SOITYS 008YC LOOT  #8-daS-¢
697v68€ 16LLLTSTI 8L0969 ¥S86 8L'6C I8 LT SEE€T VLEET 9vT TSTT  8SL6V9 IPEVOIISE [L9SYS 8T6¥T 9001 8-dos-g
S60IL8E ECILISSHIT 959969 1886 S9°6Z 69°LT €T ET 96VET SYT 89TT 90V0S9 689+01SSE  SL8SHS 8SOST 9001  +8-dos-I
(qis) (Jos) (p/3os)  (eisd) (qus/pas)(qus/pas)(qis/yos) (p/qis) (Bisd) (Sisd) (pyos)  (p/yos) (Bisd)  (p/yos)  (p/gy) (Sisd)
:ua Mam owﬁm =o~$ =o>> AeYy mmou.m Ay o—m%
dsigq puzg IS dsig poid sen sen) suug  ssald

o:_um mﬂO mmo dHd wozmwm 2&& oh:mmo._& wamv uoum._dn_um uoﬂa.am—uw Aeq
E:.U E:U Ji3d uﬁU o:tm\wamu EﬂU uctm uoagm xaE mo”mm omﬁw ch omﬁm N

C-12

(&)

' T UT

T



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Y
06v208Y OI9LLLIYI TOLLGE TOLIL SS'8T 09'9C 1SCC 0£6€l SOL  IELy  19809¢ 19695 vSE LTSEIE 9S8¥1 SI01 +8-100-1¢ ©
09S88.Lv 6066LEI¥I LILO9S 6606 867 T6'LT vI'€T 91881 LOT I6L1 9ZZV0OS $9668 6tt yeESey L9007 0101 +8-1°0-0¢ )
YYLE9LY T616180V1 S888SS 0S06 €S°6C 9SLT 80°€T 97681 601 P6LI  ££6L0S LEIV8 LSE 6689¢y t810C OI0T +8-1°0-6C B
QI80SLY LOS09ZOPI TEE09S 8606 +¥ 6T €¥LT €0°€T €061 601 €€81  LO8BOS TVLES V9t 8978¢Y 66T0C 9001 +8-190-8C
SSLISLY 9L66696E1 6L66VS 0IT6 96'8T 86'9T vv'TT 16681 801 1I¥61  ¥OLT8Y 0LT98 8SE vLI9CY TSTOT 0£0l #8-1°0-LT o
Y6LTILY 9666V16E1 06LEGY TIT6 S1°9C 9I'vT O1'€T €8881 80I TH6I  6£LT0S 6£10C 09¢ 8019¢y 6£10T $001 ¥8-120-9¢ z
1165697 9079S98€T 19795 SS68 8T 67 vELT v6'TT 91T6L SO  ¥891  9TTIES TESY8 6vt L6380ty 60T €001 +8-1°0-SC -
S69VLOY 19SEG08ET 80L08S €706 S6'8C ¥L'9Z TI'ET 6500C 601 T691  TYTO9Y 8TLIL TOY CELE9Y €6E£1T TOOI V81OV
9£9vS9y  €SSTISLEL T9687S 0SL6 TT9T 10vT 1v 0T vLIOT Ol 8LEC TYTO9Y 8TLTIL TOV 98911+ 9ISIT 001 +8-1°0tC ©
297E9%  168€869€1 TIPSIS 1096 C6'8T SL'9T TOET TITBLL OIl  16€T 6£L89F £0E99 S6E tPE0Ly L0061 €001 ¥8-190-TC w
0799197 6LYS9Y9ET 1S991S +796 16'8C OL'9C 66'TT 1L8LL Ol OI¥YT vvSTLY 0ST99 €0V 720601 65061 t001 ¥8-190-1C -
69.86SY ST8IS6SEI LZO6IS LE96 T6'8T 69°9C 00°€ET LvoLl TIT 8IVT T9T8IY 0ST99 LOV 96/ZIy Iviel SO01 +8-12%0-0C
778086t 10SZEFSET 06L61S 7996 €8°8T $9'97 96'CC LIOSL III 8EYT 0LE6OY V8E99 OV 839¢1Ivy SIT6l 001 +8-1°0-61
S0879SY TI0EI6VEl €S06IS 6996 SL'8T 9S9T SLTT ¥SO8L OIL  TYYC TL8ESY 0889 66¢ 10L0IY €ST61 +TOL t3-190-81
ISLYPSY SS6E6EPEL 0SOLZS 1696 167 9697 90°¢C 11181 OIL 09%T 679SLY OVLOL 68¢ 796L1Y vigel €70l +8-1°0-L1
0¥99ZSt 876998€ET ISSPES O01L6 V¥6T 99°LT vZT €T TBISL 901 SLYT  LeOt6y 6TCO8 €It 9¢97Zr 06€61 STOL $8-1°0-91 n
QSYSOSY LLETECECT SIT8IS TTL6 V8T L99C 0S'E€EC LyZ8L 901 08¥C OvS6Ly 1008S Ol€ [2L8CY 6SP61 PTO1 $8-1°0-C1 - <
11206v7 TOIPISTEY 0SOEYS 8SL6 L9°6C €6'LT 89'€C ¢€OE8L LOL SIST 00Stai T8LLL TIE 6LECEY 61661 LTOT +8-1°0-T1 —_
0614ty TLIILTZEL LESOYS [9L6 SL'6T CT6'LT 1S€T 1LE£8L LOL 0TST LIIBLY 60608 6C¢ vL6IEY 16S61 1€01 +8-190-¢l O o
LESESHY  SLSHTLIET 8010SS €846 867 66LT SSET 09¥81 +0OL  0€ST  89vSov £6818 9CE IvLvEy L8961 6101 ¥8-1°0-Cl
LLOSStY  L9VPLLIEL 66¥CSS 9086 1867 10°8C €9'€C eS8l €01 L¥ST  SSTLOS 18018 STE LO0SEY 99.61 OI0L #8-1°0-11
CYCOLtY 696179061 LOZEOS 8€901 1€0€ €S°8C 89'€C TO991 TOL OLPE L908LY €6£08 0TE €7TE6E SOLLL 8TOL +8-10-01
166657 T9LSITOST 00091y 61SOT SI1°6C 9€LT T9CT LLTvlL 101  vLvE vLE06E 8VLLY OCE LLLTTE 61TST 8701 18106 u
0L9S8Ey <T9LZOL6TT 10IE0v VISOT 97°8C 8V'9C S6'1T +v9Tvl 88  89vE  06LLLE VLSV OCE 990¢1g I11TSI LTO1  +8-1°0-8 o
OOVILEY 799667671 8TEEIT 96SI1 S8'TT CI'IT LTSI 9¢e6 08  8ILY 10S691 TIS9T Ol¢ 1090L1 9S66 SZOU  ¥8-1°0O-L
0L079¢y  +££9806C1 O 0 0 000 000 0 0 ey 0 0 0 0 0 0 $8-1°0-9
0,079ty tEL980671 O 0 0 000 000 O 0 Sy 0 0 0 0 0 0 $8-1°0-¢
0L0T9¢y +EE9806CT O 0 0 000 000 O 0 Sily 0 0 0 0 0 0 ¥8-1°0-v
0L079¢y  +E€E9806CT O 0 0 000 000 O 0 SILy O 0 0 0 0 0 $8-150-¢ w
0L079¢y t£€9806C1 O 0 0 000 000 O 0 8697 O 0 0 0 0 0 +8-1°0-C -
0L009¢r tEE9806CI O 0 0 000 000 ¢ 0 089% O 0 0 0 0 0 +8-1°0-1 -
(q1s) (3os) ®s)  (eisd) (Qus/yas)Qis/sas)aisfos) (p/ais) (Bisd) (Bisd) (paos)  (pfgos) Bisd)  (p/yos)  (p/gd) (Bisd) .
A s I5ug P TIPM ey ssaid  omy ey -
dsig puz 11 dsig poid sen sen suug  ssald -
auLg sen sen) dHd soney ey 2InSSa1d sen 1oteredag Ioeredog areq
wm)) um)) J1d ) auug/sen) wn) Juug  Q0BJNG XBN  S9[ES a3e15 pug ade1g 18] z
Gy Ty LTyt Ty D D eER WY /SR wWE R



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Y R T . . NI [ IR Lo { B T R e
TOLYLIS 0SYE06TST SEIL SI199 800 000 000 2891 O 0 0 0 0 0 008I 0  P8-AON-OF
OLIELIS 9IEEN6TST O 0 0 000 000 O 0 0 0 0 0 0 0 0  ¥8-AON-6C
OLIELIS 9IEE06TST 9TI9EY SYOIT 19°6C TL'LT vS'E€T 6TLYL L9  S96E€ VLG88E 89S19 Tve  91L9vE 8OLST (TOI ¥8-AON-8C
I8€8SIS 061L9¥ZST 7889ZF OPOIT 10°6C SO'LZ 88T SILYI 16 S96€ 90LZ8E 1110 $SE  L¥99EE €69ST 6101 ¥8-AON-LT
999¢¥1S S0EOVOTST 80L8TY 9£0I1 v 6T EYLT 10°€C TLSPL 16  €96€ €TTVBE 66vY9 6SE  997SEE OPSST 6101 ¥8-AON-9C
¥606Z1S 66SII9IST 6EELTY SEOII TE6T LELT S6'TT SLSPL 06  T96€ TI8TRE TISHY TSE  09VPEE vPSST 6101 ¥8-AON-ST
6ISYIIS Q9THBIIST 1068TF OIOII S67 vSLT TI'ET 6ESYL 68  OV6E  9VSS8E TIEVS vSE  T609¢e SOSST LIOI ¥8-AON-¥C
086660S 09€SSLOST S0989T 9ILIT 8L IE T86T 6£ST TSYS V8  €L8Y €TLSYT 8OVLE SSE  E€YOVIT vI06  €T0L ¥8-AON-€T
8TS160S SSL98¥0ST 0O 0 0 000 000 O 0 0 0 0 0 0 0 0  ¥8-AON-TT
8TS160S SSL98+70ST 0O 0 0 000 000 O 0 0 0 0 0 0 0 0  V8-AON-IT
8TS160S  SSL98V0ST 0 0 0 000 000 O 0 0 0 0 0 0 0 0  ¥8-AON-0T
87S160S SS/98Y0ST 80L8Tv 6TTI1 V16T OTLT 61°CCT TILVL ¥8  vhiv 86ILLE €69EL TSE  LEVITE 069ST SIOL ¥8-AON-61
9189/0S 8Y08SO0ST T9ETTE 9TLIT LY'TE €50€ I6vT 8T66 €8  LE8F €EIE0E 86LSS 0SE  SEELYT 88SOT 8101 ¥8-AON-8I
8889905 989SEL6VI TSTOOE OY9IT 9T IE TE6Z TTST S096 S8  T9LY 8I9TET €€€6€ ISC  9vTeLyT €¥TOl SIOT ¥8-AON-L1
€87LS0S EEPSEVOYT 9ITI8E LSTIT €6'1€ 00°0E 00°ST 9€6I1 v6  €0Ey SLTI8T 66965 6V€  89€86C 6CLTI 110I ¥8-AON-GI
LYESYOS LIEPSO6VI SO0ZVE 68LIT 66'1€ SO0E v6'vZ 16901 ¥6  0L8Y 8LEVST SI9YS 0SE  T6999T TO¥LI OI0L ¥8-AON-CI
9S9%€0S TIETIL8YL 6CE8TE 69111 SY'TE 8V 0E 68vC S8IIOL €8  88TY 8LS06E 6£S9S 9S€  8E€8IST 06L01 0COL ¥8-AON-¥I
8EGHT0S  €86E8E8P1 19€56 I1L01 S6'6C VL V¥C ¥L'vZ +81€ S8II 000y O 0 0 L8L8L 96£€ 8001 ¥3-AON-E1
YSEIZOS TT988T8Y1 TY6VIS 6€L8 €667 S6'LT TLTT 6ESLL 16  ¥8SI  €L689% 60916 8SE  6vS86¢ +0L8I 6101 ¥8-AON-TI
SI8£00S 089E9LLYI €VI8TS SPL8 €667 66°LT 88°CT 999L1 00L T8SI  L8LTLY TLTOG6 1SE  E€vIvOv OV881 6101 ¥8-AON-11
6V1986y OE6VETLYI 1861ES 09L8 667 96'LT T8TT T6LLL 101 68SL  0T6ILY vIvI6 ISE 68650y vL681 OTOL ¥8-AON-OL
LSE896V SS6TOLIYI EELVES VLIS S8°6T 68°LT LL'TT ¥I6LL 00l S6SL  9TISLY SL916 SSE€  L98L0v t0I61 1T0L V8-AON-6
EYP0S6Y TTT89IOVI ITIEIES L6L8 9v'6T ISLT LETT SEOSI TOL 8091 L6LLLY S9ST6 €5€  YOSEOv €€T61 1COI ¥8-AON-8
80VZE6Y 1169€9SP1 €9/¥bS T088 96°67 008C ¥8°CC €8I81 TOI SO91 PEI98y 0L8€6 €S€  S6CSIv 16£61 6101 ¥8-AON-L
STTYi6Y 6VITE0SYI ShivvS SIS  €L°67 6L°LT 9L°TT €IE€81 vOL 6091 86L88Y LOTZ6 0SE  OLL9IY 0£S61 TIOL #8-AON-9
7165687 SOLLYSYYP1 18T8YS 8€88 €L°6T 6L LT 1L°TT THP8L ¥0I €791 066£6v SOLE6 ISE  0£88Iv 89961 OIOI V8-AON-S
OLVLLSY €TV666EPT +08ISS 6v88 L 6T LLLT €8°TT €LS81 SOU ST  SI9E6Y ¥TLI6 TSE  8L6ETY 80861 0101 ¥8-AON-¥
L688S8Y  GI9LYVEVT €697SS 6988 LS'6T 19°LT S6'TT 16981 01 9€91 6IIL6Y €EIL8 VSE  8E68TY £€661 SIOL V8-AON-E
90Z0V8Y 9T6V68THT 08I09S S688 867 V8 LT LOET 86L81 SOL SS9I  LZIIOS £9968 SS€  199¢ey Ly0OOT SIOI ¥8-AON-C
8OVIT8Y SYLVEETYI SEILSS ST68 Sv'6T 6V'LT S6'TT 81681 SOL  SL91  810L0S +¥6S8 ¥SE€  OEIveEy SLIOT 910I ¥8-AON-1
(qis) (3os) (Pos)  (eisd) (qus/zos)@is/os)(@is/os) (p/qis) (Sisd) (3isd) (pas)  (p3ds) (Bisd)  (p/yos)  (p/ad) (Sisd)
=u>/ Mﬁm owﬁm =03 =0>> AeY mmuu& MY Bmm
meﬂ _ucN ISt men— —uo._m mmo wmo oﬂtm wwouﬁm

ocﬁm wamv mwmv dHd moumm Y Ouzwmo& wmmu ._Oaummow .—oabwaom aed
um) wn) Jd ol 19 Juug/sen wm) Juug  JJBymMG XN S9[eS 33e1S pug a3e1g 151

C-14

T ECHNOWL OGY

S

A

N S T 1 T UTE

|



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

>
9Z8119S €6699ZS9I 69990t €6601 6Z°8C 9€9C 61°TT SLEVI S6 6Z6€ TLTE9E 8865 6VE 6v061¢€ 1€€S1 TIOL ¥8-9°d-I¢ ©
ISYL6SS STEO98VOT 99790F S6601 9T'8T 1€9T 8I'TT 9LEVI S6 1€6€  8VLE9E 1€L6S TSE T6881¢ TEEST €101 +8-2°2A-0t o
SLOE]SS 6SOVSHYOTL 9SL90Y S660T €8T 9€9C 0TTT ELEVI S6 1€6E 06LL9¢ EELO6S 0SE LEI6LE 8TESI €101 ¥8-9°d-6C r
T0L89SS  €OELEOYOT LS6SOY 86601 LT8T €£9T LI'TT 09t¥l v6 SE6E  06LLIE £EL6S 0SE L8€81¢ SIEST +IOT $8-3°d-8C o
TYEYSSS  QVEIPOE91 v09SIY 86601 L6'8T SOLT S8TT 9vevl S6 96t  SYLLIE 9LTO9 Lt L8LLTE 00€ST VIO $8-99d-LC
9666£SS  TYLSTTEIL 9LI91Y 10011 TO'6T LOLT 96TT 1¥eEVl v6 OP6E  8THOLE VT68S TSE SLT6CE vOCST v101 vw-ooa-om z
GG9STSS 995608791 6£6¥0v 100I1 LT 8T €£9T SI'TT vTEPL S6 6£6E€  €0799¢ HL86S 0SE OveLIE 9LTST VIOL ¥8-°A-SC -
TE€ETISS  LTIVOVTT 8TOSOF Q0011 6C°8T vE9C 0TTT LIEYL 96 6£6E  T6ESIE SIL6S €5E Y88L1E 69TST €101 $8-3d-1¢ o
VI0L6VS 665666191 ¥S0E0T 86601 91°8C 179T vI'TC ¢€Ievl v6  LE6E  TI1ST9E 9LT8S TSE 80691¢ 19TST V101 $8-22d-¢C
10LZ8YS SPS96SIOT LSYEQY 100IL T'8CT €797 10TT LOEYL v6 0Ob6E  9Tys9t 16709 9S¢ 966vIc 8STST €101 $8-3°d-TC w
Y6€89PS  L80E6II91 STOVOY +00IT 11°8C L1'9C 86'1T €E€LEVI S6 OV6E  LLEYIE TITO9 0SE 106S1€ 8C€ST VIOL +8-5°A-IC —
120¥StS  T9068L091 T6TEOY €0011 TT'8T LT9T 66'1T 16ZP1 S6 Ev6E  TSTT9E 60TI19 TSE I8ZV1E 1PTST +I01 +8-9°d-0C
0EL6EVS OLLS8E091 STSIOY TOOLT CTI'8T L1'9T 6817 6LIVL S6 TP6E  86£8SE 61119 €SE geCTIe 8TCSI €101 ¥8-32d-61
ISYSTYS SYTy866ST LIV66E 00011 66°LT Y0'9T €8°'1T OLZVL v6 Ov6E  0CL8SE 17009 TSt I8STIE 61761 CTIOL +8-9°d-81
ISI1IYS 8T8V8S6ST TSSL6E 00011 €8°LT 88'ST vL'IT GS8TVI ¥6 6£6E  96£8SE  SSO06S £SE 80901¢ GE€TST TIOL +8-2°d-Ll
96896€S 9LTLBIGST 6LSL6E 66601 €8°LT 68°ST LLIT 98T¥L v6 8E6E  9619SE VL88S IS¢ 6I0I1E 9€CZSI PIOT $8-9°d91 w
01978¢S L6968L8S1 ¥L086€ 00011 68°LT L6'ST 6L1T €LTVL €6 OV6E  668LSE €8965 Lvt 6I0I1E TTTSI +I01 ¥8-9°A-SI - <
LEE]IES €TII6ESSI 9€I86E 66601 16LC L6'ST €817 S9THL €6 OV6E  8TL6SE 67065 1SE 8SELIE €ITST vIOL ¥8-2°a-v1 —- o
TLOVSES  L8YVE66LST T1E€100Y 10011 $0°8T 11°9Z TOTT OLTYL €6 1v6E  0VC09¢ L8V8S 8Y¢ mo::m. 617ST 0101 %-BQ-W_ O
T086EES  9SEEOSLST 00088E 00011 €TLT 0£ST OI'IT 6vevl €6 Ov6E  0COLSE 1I86S 0SE SZ900¢ 961CT TIOL +8-22d-Cl
€6CCTES  GSESOTLST TTLLOY ¥OOLT 98T T9'9C 9€°TT 9STYI €6 9v6E  9S965¢ €9909 8S¢ 97881¢ £0ZS1 0£0l v8-3A-11
L6TITES PEILOLIST L6880V 96601 69°8C TL'9T 1STT vSTvl L6  6£6€  L986SE 01009 LSE 18L02¢ 10ZST vI0L +8-324-01 .
EV0L6TS L8988€9ST 16V80v 86601 99°8T 89°9C TY'TT €STVI L6 Ovet  79109¢ ¥9L09 8S¢ TIS61€ 00ZST SI01  ¥#8-92d-6
06L78CS 961086SST 9€780v 86601 1987 +¥9°9T €¥'TT 69TPl L6 OV6E  VEILSE PS66S LSE €600C¢ LITST VIO  18-9°A-8 o
17689TS 0961LSSST 06080F L6601 99°'8T €99 9¥'TT 6ETVI S6 0OP6E  SLELSE TSE6S 89¢ 68L61¢€ 98IST TIOL $8-9°Q-L
T8TYSTS  0L8E91SSI L1960V <8601 €8'8C S8°9T L9TT 8OTPL €6 LT6E  ITI9EE 9VP6S 8SE 910Cze TSIST €I0L  ¥8-2°d-9
YLOOYTS ESTYSLYST 18CL0V 98601 8L'8T S8°97 89TT SSIVL €6 PE6E  6CESIE  PS68S 6VE 9601C¢ 960ST €10l ¥8-2°d-§
616STTS TL8IVEVSI 16¥86€ 16601 SI'ST €2°9C 90°CTC 9SIPI T6 LE6E  8VOTSE T906S 9PE 8LZTIE L60ST OI01 +8->2d-v w
€9LI1ZS 18E8VOEST L69S6E 10011 10°8T LO9T 98'1T LTIVI T6 8v6E  1€90SE TES6S 0SE 1880 990S1 OI0T ¥8-9°d-¢
9€9L61S t89TSSEST LSEE6E 96601 L8 LT v6'ST vL 1T PIIVL T6 ¥P6E  tvP8LYE 90£6S 6VE £L9/90€ TSOST 0101 ¥8-32d-¢ -
TTSEVIS 9TEGSIEST 948SST 14911 1€6C 6€°LT LLET 0¢L8 06 918y 86C061 PI9SIE LvE TrSL0C 11€6 0001 vw-uomn...m )
(q1s) os) (Pos)  (e1sd) (isfpos)(Q@is/yos)(@is/pos) (p/ars) (3isd) (Bisd) (pyos)  (pryos) (Bisd)  (pfgas)  (P/) (Bisd) "
P SiIs 98eis P PM ey ssaid Ay ey
Qm_Q pug 1S &wa poid sen) m&mu uug SSal1d -
Juuyg sen sen) dHY soney ey 2InSSAid sen) Joteredag Joreredag e 2
E:U um) Ji1d o |49 ocﬁm\mmmv um>) uug delng XeN Sares owmum puz Uwﬂm 151 _
R T y Ty Ty L e W B 'R vE B



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

bk oo . R 4N BB I8 ASE BE

8E8SY09  LE90T9LLY 8TYTTI 18601 LES T¥'9 8TT LIVl L6 LO6E  PILSLE 18509 ISE C9EEE  009SI 200L S8-Uef-1¢
1IZIE09 60T86VLLI VESYTY +8601 TO'6T 80°'LT 16TC 679¥1 96 606€ STEBLE OVOI9 OSE SLISEE TO9ST 1001 S8-Ue[-0¢
7859109 SL9ELOLLI 65867y €6601 8E6T €V LT LEET 1€9¥L 96 8l6€ 80EVLE TIVES ¥SE€  0981ve +09ST 1001 S8-UE{-6C
1S61009 9ISEYI9LI OEEVTy 18601 TO'6T LO'LZ S6TT TL9¥YL 96 906¢ OvE6LE 9E€TO9 £SE [SSSEE ¥6SST 9001 S8-UB[-8C
6ZEL86S 98VEITILL 66¥STY L8601 60°67 YI'LT 96TC LIIYL 96 TL6E  S686LE OVOI9 ¥SE 968SEE 009S1 LOOL 68-Ue[-LT
T0LTL6S 986E6LSLY YIETTY #6601 S8'8T 169 TLTT O¥IYL L6 8I6L  TLILLE 99E19 ISt S09zee vI9ST S00L S8-UB[-9C
7908565 TTILLESLI LY9¥TY 06601 67 VOLT ¥8°TT €WVl L6  vI6E  90£9LE  LIVI9 SSE €9vpeEE LI9ST 9001 S8-UB[-6C
6IPEVES SLEOVGYLI 9SOSTH 88601 CO'6T 80°LT 88TT LYVl 96 TI6E  696vLE LISI9 IS¢ 6v1SEE 1T9S1 LOOL S8-Ue[-¥C
TLLST6S 6I6ITSYLI ¥I1LTY 96601 SI'6T 81°LT TOET ¥S9vL 86 OT6E T98vLE OVOL9 SSE 60ELEE 6T9ST 9001 G8-Ue[-¢C
SIIVI6S SSLP6OVLI O0ZI8Tr 16601 €CT°6T 9T LT 61'€C 0S9¥1 66 Sl6t  6vLISE 90L6S 9SE 0L6EE ¥TIST SO0L S8-UB[-CC
89v668S 9ESI99ELT L66STY LLEOT E€1°6C 8I°LT 6TET ¥I9¥1T 96 €06E  186EEE 95695 £S¢ SESOYE L6SST SO001 S8-Uef-1T
vY8YR8S  6ESOVTELT L8991 91911 61°€C T6TT Lv'6l 1€CL 96 86Ly OLIvSI 806VCT St 1Z80¥1 TILL SO0 S8-UB[-0C
€19LL8S TSSTLOELI 810607 61911 S9'¥E ILTE ¥9°LT PE09 €6 8¥8F 086881 LT90E 0S¢ 7SL991 S€¥9  ¥001 G8-Ue[-61
6LS1L8S VLLE9STLI 1€LTTy 8601 81°6T 1TLT 90°€T L8YPI 96 ¥l6t  1SS8LE 90T09 9s¢ yToveEE 1SYST €001 S8-UB(-8i
Z60LS8S  E€YOIYPTLI 9009y 98601 ¥'6T P¥LT 81°€C 06vvI €6 6l6E  €8V6LE VPLII ¥SE 688S€€ vSYSI SCOT S8-Ue(-Ll
T09T¥8S LEOSIOTLI €1SETY L8601 €T°6T 6TLT L6TT 68¥Yl ¥6 6l6€  ¥L9SLE €TITI 0SE SI18TEE €SYSI 001 G8-Uef-9[
CI18Z8S VPISIGSILI 066VZy S8601 +E6T I¥LT OTEC S8¥YL v6  8l6t  99599¢ 91019 6vE ST09cE 8Y¥SL SO0 S8-UeB[-GI
879CISS PESI9IILI 8IE6ZY S8601 96T 99°LT 8€ET VOSYI ¥6 Ll6t  9EELEE  S6619 0SE L916EE 69¥ST 1001 S8-Ue[-v]
YT166LS SITLELOLI S9Z8IT 9L601 TY'8T LELT 61°E€T €ISyl €6 LO6E  9IVITLE 99909 8SCT 98t9¢E 8LYST €001 S8-uef-tl
LI9Y8LS IS68IEOLY VIELIY SL6OT $6'8T L6'9T 18TT SIvvl €6 116  GBLSSE 0665 65¢ 16882¢ vLESI 6001 S8-Ue[-Cl
9610LLS 9€9106691 SS8LITY SL60L ST6T 1ELT 86TC 0OTWYl €6 116t  VBSELE €TSTY 6VE [CEIEE 8LEST ¥IOT S8-Uef-11
9LLSSLS 1S86LY691 ¥S6ITY 08601 8T6C E€€LT 00E€T 11¥vl 96 9l6E  10SYLE 1TET9 £5¢ 06PIEE 69E€ST €101 S3-Ue[-0l
SOCIVLS L68LSO69T 09STTY S8601 TE6T LELT L6TT TIvwl 96 IT6E  veOELE 8SVE9 €S¢ LIOLEE OLEST vIOT  SB-UP[-6 -
€S69TLS LEESEISOI 9910Cy S8601 91°6C 61°LT S8TT 60v¥I L6 1T6€ 9LLILE 8YSTY LSE ZET6CZE L9EST €I0l  S8-Ue[-3
YYSTILS 1LISIZ89I ¥OPYZy T8601 SY'6C LY'LT S6TT 1Ivvl L6 616  OTIPLE 980S9 8SE 9€L0EE 69¢ST €10l S8-UB(-L
€€1869S L9LO6LLIIL YLSYTY 98601 Lv'6T TS'LT 86T LOvPL 96 €T6E  ILBTLE LELSY €St CEILEE S9¢ST 9101 S8-UB[-9
9ZLE8IS €6199E/91 €£€09ZF V8601 96T TYLZ 9I'ET C6Evl 96 TT6E  £9899¢ IEIV9 8SE G9ceee 0SeSt TI0L  G8-UB[-S
€E€699S 09106991 LTESTY €8601 6S6C TOLT OCET VLEPL ¥6 TI6E  TBISOE T6LTY 9S¢ 6E8vEE €TeSl 810l S8-UB[-v

T ECHNUOLOG Y

S

C-16
A

o)

6S6YS9S  €E€8VIS991 OVTHTy VL60L S6T €SLT ¥E€€T 18evl T6 TI6E  91T09¢ T1L09 SS¢ 9t9CEe LEEST VIOl G8-Uef-¢ w
8/S079S 165060991 LYZTIY €8601 6987 9L°9C TSTT 69evl T6 0T6E £96L9¢ 6£809 0S¢ v19¢ze vCeEST 1101 68-Uef-T -
607979S LVE]LISOT ¥SEIIY €6601 98T S99C #¥'TT ¢€8Evl €6 6168 TOLILE LBSO9 TSE YELTTE 6LESI VIOl ¢8-uef-] S
(q1s) (39s) (phs)  (eisd) (qus/pas)(@is/sos)(qusyos) (p/ars) (Sisd) (Sisd) (pyos)  (p/yos) (Bisd)  (pfyos)  (p/ay) (Sisd) =
M Sig 23eig A TIPM ey SSsAd  amy ey -

dsig puz 181 dsigq poid sen sen) ouug  ssaid -

suug sen sen dHdg soney ary 2InSS31] sen Ioteredag Joreredag areq s
um) wn)) 4 oR) suug/sen wmy) Juug 9%B[NG XeN  SORS a3e1§ pug a3e15 15| z



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CREVSYO  TBT66E681 TSLOTY 98L01 E€€6T 6€°LT 6T°EC 0SSYL 06 ITLE  896VLE TTI6S 1St L888EE LISST 8001 $8-493-8¢
CE86EY0  [ESTL6SST OL19TY  L8L01 6767 SELT LTEL O0SSYL T6 TTLE  LYBSLE TTW6S 1St £968€€ 81SST L0001 $8-G2d-LT
G8TSTY9 19E9VSS8T 8TT9TY 1S601 6767 SE'LT €E€T TSSYI T6 188E  T6SELE (08V8S 15¢ 69%6€€ 0TSST 9001 $8-9°9-9C
€ELOTY9  €EIOTIS]I S665TF 6¥601 8767 SELT TV'ET 6¥Svl 06 6L8€  9SIVLE 6LLLS 6Vt 7890¥€ 91SST 9001 $8-93d-¢C
v8196€9 SEIV69L8T LS6ETY SS601 80°67 €1°LT ITET 6LSY1 16 €88€  O6LIVLE LBILS t5¢ T€€8EE 6¥SST 9001 S8-9°d-1C
S0918€9 1I8I0LZL8L 9SIITY 1S601 L8'8T T6'9T TO'ET 88SYI 06 6L8E  L8ESLE ¥639S ¥St ISLSEE 8SSST €001 §8-92d-€T
LI0L9E9 970618981 €EL91y TS60T 198 9997 $8TT 99S¥l 001 088  ¥SOTLE 60SSS TSE LT87EE SESST 8001 §8-G24-TT
1SPZSE9  T6TTEVI8I TI6SIY £S601 €L°8T 089 €6'CT 18SVI TOL 188t  V8LOLE 1LEIS 6Vt SovpeEe 0SSST 6001 $8-G°d-1¢
OL8LEEY O08ECIN98T 69SLIY 65601 €9°8T 99°9T LL'TT S8SYI +OI 988E  TI6LLE LIBIS 95¢ L60TEE SSSST 6001 68-G23-0C
GR7ETE9 TIBS6SSSI TLLLIY 79601 +9°8C L9°9T 9L°TT L8SYI +OI 688  $STOBE 8YOLS LSE L00ZEE LSSST 8001 $8-G3d-61
869809 OVOSLISSI 196SI¥ 09601 1S°8T ¥S9T 99°CC 065 SOI L88E  OVT6LE 60995 SS€  0990tt 09551 8001 $8-924-81
8017679 6LOTILYSL €910ZF T9601 887 €8°9C 00°ET 68SyI vOI 688¢  LSL8LE S165S S5¢ LSSSEE 6SSST 8001 $8-G2d-L1
61S6L79 9L6LVEVST ¥O80CY 19601 +8'8C 16'9C 60°€C 16Svl €0 168¢  OETLLE LILSS 0S¢t LS89€E 19SST 800I S8-42-91 »
876v979 IT111Z6E81 L8991F 6S601 SS8T 09°9C €L°TT S6SPI €01 S88E  IVELLE TLYIS TSt 06L1EE S9SST 8001 S8-9d-CI

H NOL OG Y

E C

T

A

€€€0S79  YTYYOSERT TOV0IY  0L60T 11'8T ¥1°9C LTTT TO9¥L €0l S68E  9ESLLE S6VIS 95t 95757€ €LSSI 8001 $8-Gd+1
1€LSET9  TI6E60E8L 09ETIY  TL60L +T'8T 8T9T €¥'TT ¢CO9VI €0 L68E  0LOSLE V9T9S ¥S¢ OvSLTE €LSSL LOOL S8-Qd-¢1 ©
6211279 109189781 91L91Y 65601 SS'8T 19°9C 06'TT 96SyI 86 S88E  8YIVEE 90CYS 0St e+7pee L9SST S00L §8-99d-¢l

£€59079 988Y9TT8I 796607 T9601 LO'8T ¥I'9T LETT SO9¥L 86 L8BE  SOVELE ¥66VS 6Vt 0=£9T¢ 9LSST LOOT $8-92d-11

8761619 E€T6VSSISL L6SIIY 69601 81°8Z TT'9C SY'TT 909v1 66 +68¢  LOVBLE 190SS ¥SE LT6LTE LLSST LOO1 $8-G23-01

TTELLI9 9TEEYVISI TTEEIY 1L6OT €8T SE9T 19°TC SO9VI 66 968¢  BLILIE 6L9VS TSt 01T0EE 9LSS1 LOOL  S8-99d-6 -
L1LZ919 SO00EOISL SYTLIY 89601 9'8CT 999 €6'TC 68S¥l 86 S68¢  LIOWE TTEvs 0SE 986pEE 6SSST €001 S8-9°1-8 o

STISYI9 6SLTIY0SI TYIITY L9601 8'8C 9897 ¥8TC €I9VI 96 T68C  8ELILE €6L8S 0S¢ LYOYEE 96SST €001  68-G2d-L
SOSEEI9  LIOTGLO8I VOSETY 69601 86'8T €0°LT 96'TT vI9vl L6 S68€  6ELLLE LIS6S TSE LSLSEE L6SSL TOOL  §8-G°d-9
1888119 €I8LIL6LL IETIEY 89601 S'6T SS'LT 8Y'€C 8I9VI L6 S68C  S8SILE TESES TS L91EvE 06SST €001  S8-G2d°§
£9ZV0I9  TSSIEE6LI 66V0EY 1S601 9¥'6C €SLT 09°€T €19¥1 S6 8L8C  €LBEOE TLELS Bt yi6hpbe S8SSL 0001 S8-dd-¥ "
0596809 €809068L1 9190EY 99601 9¥'6C TS'LT ISET 8I9¥I S6 €68t  ¥SSELE 8L98S 05t €P9EPE 06SST TOOT  S8-A9d-¢

2€0SL09 LEVSLYSLL vL89TY 6£601 LT 6T €€LT LEET ¥8SYI 66 898  899S9¢ 6¥BLS 0St 8LLOVE tSSST 1001  $8-49d-C =
8v70900 €9SSYOSLL LTO6LTY 1L601 6267 £ELT EV'ET OI9VL 96 868¢  16SL9E 06695 SSt [€€TPe 78SST 1001  S8-Qod-1

U

(g1s) (42s) Pos)  (eisd) (Qus/yos)(@is/pasy(@is/sos) (p/ars) (Bisd) (Sisd) (pyas)  (pfgos) (Bisd)  (p/yos)  (p/gA) (Bisd) "
M 8i1s ageig M 1P ey ssaiy ey ey -
dsig puz 18| dsig poid sen sen suug  SSald -

suug sen sen dHg soney ey 2InSSa1J sen Joeredog Joeredog Jreq ?
umny) um)) J1od PILe) suug/sen wn) suug  odepng XeN  SO[eS age1g pug a3e15 151 z

I T "R T » VU L (I _f _E "y A d | ;)_; -lnl__ ,_,‘: ._ n_i’ , _jl‘._ .I l



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

f ,“ wn i}

0¢0L689 S88ETELTOT OTYLIY 08L01 19°8C 88°9C 98°CC 06SYI 100 TILE 68SEEE 68S8S L1€ 68S€CE 09SST 8001 SR-TEIN-1¢
Ovr7889 SO190610C SEI9IY 8LLOT TS'8T ¥L'9T LL'TT 16SY1 101 60LE vCELLE SS8LS 0T¢ 8€TTEE 19661 6001 S8-TCIN-0F
6¥8L989 (0ce06YI0C 980TCYy LLLOT 16'8T O1°LT TY8'TT O009v1 101 60LE 8IEvLe TYST9 STE 061¢ce 1LSSI 8001 S8-TRN-6T
6vCES89  YPT89010T T8I6CY 8LLOT 6£°6T 9S°LT €8°CC €09V ¥6 OLLE OLLLLE 1L069 0t€ Ipeeee vLSST 8001 SS-TeN-8C
9198¢89  T906£900T LOILTY 6LIOT 8T6T SY'LT 99°TT L8SYI €6 TILE PI96LE OPL69 OtE 0190¢e LSSST 1101 S8-TeN-LT
6S0PT89 SS6I1TO0T O1LTEY  €8L0T 99°6T L8 LT 8L'TT 68SYI S6 O9ILE €ESI8E  S6ChL 1TE SIE€CEE 6SSSI €101 S8-TBN-9C
0LY6089 SPT6LL66T 80SEEY  V8LOL L9°6T 68°LT €8°CC :I9¥1 S6 9ILE €10S8¢€ 8S8EL 0TE 09¢€e TRSST 6001 S$8-TeN-ST
6S8V6L9 9LLSYE66T OLITEY 06L01 vS6C 9LLT 18TT 09+l v6 1TLE  69vZ8E €9€TL 0TE LILEEE €09ST 1001 SR-FCN-tC
62C08L9 99S€16861 STIVEY 98L01 L'6C TO6LT 88TT LI9YI 6 S8ILE  L9LI8E L8IEL 61¢ Lyvree 68SS1 SO0L S8-TeN-€C
C1959L9 1vP6Ly861 YOTEEY S8L01 L'6T 16LT €6'TC 98SYI €6 61LE 6TEV8E €V9TL 0TE 0eshee 9€6S1T 6001 S8-TeN-TT
9Z01SL9 LETIV0O86T vL86TY S8LO1 S6T OLLT v8CC TLSYI €6 61LE 1988LE 88LOL £T¢ £987€¢ 1VSSI SI01 S8-TeIN-1T
YSYOEL9 €9€919L6T 1EVTTY 16L01 68T €6'9C 8LTC LI9YI 96 1ZLE TLYILE S8909 9€¢ 900¢€S 88SSI 6101 S8-TEN-0C
LEBITLO TEOEO6ILOT 16786E L9L01 €€8C LEIT OV'TT 6S0VL L6 YTLE 68S1SE  VISSS vSE geevie ce6vl  LIOL S8-TCIN-61
8LLLOLY OV9S6L961 S6LETy  €6L01 96'8T 66'9C S8°CC 09I S6 €TLE 0I0TLE 09S09 9S¢E 80vee T6SST 6001 S8-TeN-81
8C1£699 SYTTLEI6I €98V9T T9SOI 6€£°6C SY'LT YT €T TIN6 16 LTLE 169SET 1£6LE TSE LIY60T 1196 STOL S8-TeN-L]
9r1v899 T8ELOI96T vLSITY TBLOL YvE6T OV LT TTET 6LSYL 06 LILE  +TOSLE ¥I809 0SE SPSLEE 90SCST 6001 S8-TCN-91
L096999 808089S61 0LSYCY T8LOI 91°6T TTLT LOET 09SPI 68 9ILE TI008E TIv09 0OSE 168S€€ 8TSSL 1101 S8-TeN-Cl
LYOSS99  6€TISTSOI 9€9€Zy  08L01 91°6T CTTLT T6TT 8ISPL T6 9OlLE TYLTIBE 98€T79 ISE P662€E Y6vYSI 8001 S8-FRIN-11
61S0¥99 TO9CE8POI £68SEE  8Y901 L1°6T ¥T'LT SO'ET SISIT 16 [ITLE SPIORT €ET8Y 6¥E 08€S9C 08CC1 ¢€I0I S8-TeN-¢l
Y006299 01L96Vv61 vEPETY VLLOL 11°6C L1'LT B0°€T 9PSPL €6 60LE 99PPE  vOv6S 1SE 09L6€E €1SST 001 S8-ICIN-TI
8SYy199  SLTELOV6T 66SYTY SLLOL 16T 61°LT 11°€C 1LSVI €6 60LE 8SSI8E 8SH6S TSE YrL9EE OPSSL €001 S8-TPIN-11
L386659 LLI8YOL6L 1€SSTY LLLOL TT 6T 8TLT 81°€T €9S¥vl v6 11LE  6E678E 169065 TSE LYSLEE TESST €001 S8-TLIN-01
VZLS8S9  9VIETZE6L VEEYTY SLLOL T6T 9TLT 60°€T TESYL €6 1ILE  SEST8E 0£909 ISE G8YSEE 667SI €001 S8-TeIN-G
CO6LOLSS 11886LT6T 9L80Cy SLIOL L6'8T €O°LT vL'TT 8ISV €6 OILE TYSBLE 6EVTY 0SE TEE0EE vovSl GI0I S8-TIN-§
V979569  SE6LLETOL 8L9TCY 18L01 80°6C TI'LZ L6TT SESYL v6  O9ILE  SIvvLe 61209 vSE LT8EEE 10SCST TIOL S8-TCIN-L
6CLIVS9  LSTSS6I6I 9vovZy 08L01 €T°6T LT LT QT ET 8ES¥L 06 SILE 6EP08E  €LI6S £S€ 00£LEE YOSST CTIOL  S8-TRIN-G
161LCS9 TIL0ESI6T ¥869Cy €8LOT SE€°6C 68 LT 8TET 8¥SYL 16 8ILE 9S978¢ (0T86S VSt 9698¢¢ CISST €101 S§-RN-C
EVOTIS9  8TELEOLIOl PLE9ZY T8LOY €6C LELT LI'ET TSSYI 16 LILE L9TI8E (QO0I19 6VE 107LEE 616ST €101  SS8-RN-{
16086%9 ¥S69L9061 TOTITY 18L01 ST6T 1€LT LOET TLSPL T6 SILE 1£€S08€ [1E€819 6¥¢ §919¢E OvSei 8001 S8-TEN-¢
0TSe8Y9  TSLOSTO6L €LYSTY S8LOL T6HT VTLT €I°€T 1LSYL T6 S8ILE t86VLE 06865 PSE S669¢€ OvSST 6001 S8-TRN-T
6V68919 6LTSTR68I L66STY 98L01 ST'6Z 6T°LT 1TE€T VISPL 16 0TLE V8EELE SOV6S €S¢E 6,08€€ TESST 9001 C8-FeIN-1
(q1s) (49s) (p/yos)  (eisd) (qus/3os)(qus/yas)(qusfzos) (p/ais) (Sisd) (Sisd) (pfgos)  (p/sos) (Bisd)  (p/yas)  (p/gy) (Sisd)
e R a3e1g A 1PM ey Sssag  amy ey
dsigq puz S| dsig poid sen sen auug  SsoId
dsuug sen sen dHg soney ey 2InsSa1g sen joteredog Jowsedag ar(
umn) um) Jog 81159 suug/sen um)) suug  9deHngG XeN  SIES age1s puz eSSt

C-18

T ECHNOL O G Y i

A

o)

N ST I T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

>
(&)
896981/ 176¥P801IT 00SEEY +¥801 €S°6T OL'LT T9ET 0891 €11 ILLE 68086¢ 98L6S OLE YI89YE 9S9ST 0101 $8-1dv-O¢ o
888ILIL OZYLIYOIT 86LEEY 8¥Y8O1 LY'6T ¥9°LT 8S €T OTLYL 8CI €LLE  SSYL6E P996S 0Lt OLILYE 669ST 0101 S8-1dv-67 .
89TLS1L TT9LLE60T STEYEY SSBO1 1S°6T PL'LT 6S€T 8ILYL VI 08LE TT8V6E S8OI9 8IE OLILYE 969ST 0101 $8-1dv-87
OSYTYIL V6TEYS60T YOSEEY 8Y801 SP'6T 69°LT 1S €T OTLYL €T1 €LLE  LLTYP6E S6S19 SIE 8009%€ 669ST 0101 $8-:dv-/T ©
OELLTIL 06L60160T v6SSEY  L¥P80T 96T L8'LT TIET 9ILPL €T TLLE 0SSL6E 09979 60¢ SESLYE ¥69ST 6001 $8-1dv-9T z
VIOEIIL 961VL9807 ST6LEY S9801 9€°6T 19°LT 9¢°€T TILPL +T1 06LE 01896€ 9SvT9 SIE YOLEVE 689ST 6001 S8-1dv-ST -
€0E860L 187TYT80T 06SIEY 65801 TE'6C LS LT 9E'€T 0TLYL TTL €8LE  6SI66E £8619 SIE 8¥8EPE 669ST 6001 $8-1dv-T
€8G€80L 169018L0T ¥SEOEY 79801 ¥T 6T 1SLT TEET SILYL ITI 98LE  66166¢ L9919 OIE 9ETEYE L69ST 0101 $8-1dv-€T ©
G98890L LEEOSELOT 90L6TY 19801 61°6C 8Y'LT LTET 1TLYL 611 88LE  19T96¢ 9L619 LOT YOSTYE 00LST 6001 $8-1dv-7Z w
PPIYSOL  1£90S6907 8TE6CY 89801 T6T SY'LT 6C°€T €OLYI 8IT g6LE  6V8V6E TCII9 SIE 9SHZPE 189S1 6001 $8-1dv-1T -
IVP6E€0L €OEITS90T 96LLTY 9L801 80°6T €€°LT 91°€C TILYI SIT 008E vELE6E 6019 SIE €TLOVE 689S1 6001 S8-1dv-0T
0ELYTOL  LOSE6090T Y9VTTE  SYLOT T9'LT L8'ST 96'1T SL9IT LIT 908¢ OLIS6C Iv9SY Vit 69€9S7 ISyTl 0101 S$8-1dv-6l
SSOEI0L PvPOLLLSOT O 0 0 000 000 O 0 O 0 0 0 0 0 0 68-1dy-g1
CCOCTIOL ¥¥01LLSOT O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¢8-1dy-/|
SSOLIOL VYO1LLSOT O 0 0 000 000 O 0 0 0 0 0 0 0 0 68-1dy-91 »
SCOEI0L ¥V0ILLSOT O 0 0 000 000 O 0 0 0 0 0 0 0 0 68-1dy-G1 o <
GSOEI0L YY0OLLLSOT O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¢8-1dy-y1 —
SSOEI0L  +vP0O1LLSOT O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¢8-1dy-¢1 O ©
SSOEI0L  vPO1LLSOT O 0 0 000 000 O 0 0 0 0 #] 0 0 0 $8-1dy-z1
SSOEI0L ¥YOILLSOT O 0 0 000 000 O 0 0 0 0 0 0 0 0 ¢8-1dy-11
SCOEI0L +¥01LLSOT O 0 0 000 000 O 0 O 0 0 0 0 0 0 ¢8-1dy-01
SSOEI0L ¥YOLLLSOT LISSIE ¥PSOT L'TE +608 8LYT 8596 601 869¢ SII68E 0LS6S 91E S0€6€T 00£01 €001 S8-1dv-6 w
L6EE00L LTTSSYSOT vLvTTy 98L01 SO'6T 6TLT O0T'ET EvSvl 801 0TLE SII68E 0565 91¢ 1LELEE OISST €001 ¢8-1dv-8 o
$S88869 €SLTEOSOT 81EETY 68L01 1°6T TELT 8S1'E€T LySyl 601 €TLE 8vPL8E STI09 0Tt OVZLEE PISST €001  $8-1dy-L
LOEYLE9 SEV609YOT 8LTYCY 16L01 TI'6T €V LT TI'ET OLSYL LOL ¥TLE 08SI6E 0L8TY TOE ¥S89€E 6ESST €001 $8-1dv-9
LEL6S69  LSISSIVOT Lv60TY 06401 €8°8C ¥1°LT 06'TT 109v1 SOU 1ITLE ST606E TYOL9 TOE YOEYES TLSST 8001 S8-1dv-G
9CISY69 OITYILENT 66C07r S6L01 9L°8T 90°LT 98°CC VIOVL POI STLE 8V868E SIEI9 ¥0¢ 0SIPEE 98SST LOOL  S8-1dy-v
TTS0E69 T16EVEEOT 8SPSTE  86VII SL'0E L6'8T 8SPT +8SOL €01 88Sy  06¥V8YT £6E9Y OTE 881097 88ZIT SOOI S8-1dv-¢ =
8€66169 E€SYRINEOT SIELYE 18901 €0°6C 6T°LT 90°€T P¥96I1 SOL SELE  66691¢ VESOS €IE v16SLT 09LZ1 866  S8-1dy-T -
PL6L069 8EIT1/9T0T €STLYE €OSIT €L'IE 8667 LE'ST the0OL €0I 18SY  66691¢ 1ESOS €1E YO9LLZ TLOTT 8001 S8-1dy-1 5
(q1s) (2s) (Ps)  (eisd)y (qus/yos)(Qis/3os)(qisyos) (p/ais) (Sisd) (Bisd) (pyos)  (p/pos) (Bisd)  (pfyos)  (p/gy) (Bisd) .
iPA wﬁm Owﬁw —_o; =D>> ouaﬂm wwouhm Dﬁﬂm AeY -
dsiq pug 18] dsig poid sen sen ouug  SsaId -
oatm wﬁmv mao dH™g soney ey 2Inssald wmo uouabwaom uoddhmmum Ae q
um) um) 4 019 suug/sen um) Juug  202JIng XeN SIS J3e1g pug ag3e1g 18] z
a ' ooy Ty g N Wooron g T TN W T Y IR



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Y b oY : 4 2 TR R VU I ¢ TR N S FUUR S I
TISELSL LTIETOITT LEvELy SSSOL LS6T 08°LT vL'ET 8SHPI vL1 16V  1v0VO¥ 90565 61t 6Z6LYE €£9S1 0101 S8-AeN-1€
PSI6SSL  06106V1ITT €69LZY TSSO TT'6T SY'LT LEET LE9Y1 vLI 88vE  6C698E 6SL6S 61t 0661YE 019ST 6001 S8-ABN-0€
LISYYSL  96VT901TT 7986y 0SSOL TE6T 1SLT LEET vHIPT 891 98YE  PPES6E 90909 STE 0€ZZYE LI9ST TIOCL S8-AeW-6T
€L86CSL PEIEE90CT €8LITY 6SSO1 11°8C vT9T ve'€C 6V9vI T8L Tevt 90T6LE Vvoviv 8¢t 198IPE €79ST 0101 S8-ABIN-8T
PCTSISL  1SE1TTOTT 80V69E  90V0L 97°6T 6E°LT TOVYC STOTI 981 OvvE 90T6EE VovTvr 8t€ 6LTE0E YOPEL 0101 S8-AeW-1T
66STOSL  £v61S861CT 6011L CIOIT L/'ET SO'BI S9°81 6L6C 8tl L8TF £9S¢S O 0 €96SS  LLIE  [101 S8-AeW-9T
029667L SE€808L6IT 0 0 0 000 000 O 0 o8cy O 0 0 0 0 0 $8-AeIN-ST
0296617L SE808L6IT 1SE 09901 800 000 000 Q6tr O 9¢6t O 0 0 0 869 O S8-AeN-tT
0czSorL v8YO8LOIT TIYOEY SI80L Sv'6T ILLT LSET SI9OPL 91 9vLE  8S6L0Y 91909 1I¢ VIVPYE L8SST 866 S8-ABIN-€T
SI908YL TLOOSE6IT 11060€ (09901 VT LT 6€'ST 00°TT VveEll TLL 9€LE  L8V88T t6¥8E T SES6YT 8601 €001 SS-AeW-TT
1LZ69VL 19010617 LSESTY 18L01 1V'6T S9°LT 6T €T S9SPL SEl SILE L6LL6E 8799 Sit €916€€ VESST 1001 S8-ABN-1C
9OLYSYL SOLTIOYIT 696TCY Pv6L01 80°6T TE LT S6'TT SYSPL €PI 8TLE 0SST6E SLYVE9 9I¢ 0Z8EEE TISST TOOT S8-ABIN-0T
1910VYL 9€L6SIBIT 60L1TY S8LO01 66'8T TT LT 9TET 9TSPL ¥l OTLE THSO8E 8RSLS 8IE 0S3LEE T6YST €001 S8-ACIN-61
CEOCTYL  LTIRILLIT TISELY ILLOT T9TE 98°0€ €8°9C 9ISHL LPl SCILE 0TS68E 90¥8S 9IE 07S68¢ T8PSI  TOOL mw-%z-mﬁ
6I1TIYL SIIS6TLIT LOI9OYT E££S01 V08T 9T9T 9¢TT LLL8 tvPl €0LE 910STT SETve 0Tt SY7961 09¢6 0101 $8-AeN-L1
TYETOYL  8006V0L1T 1vLOVY  €T801 LS 6T 8L'LT L9ET SO06FVL 161 6ELE 9ISIOF TSTI9 1TE 9G87SE 968S1 OI0I S8-AEIN-91
LEVLBEL L9T80991T L919YY +ISOL T6'6Z vI'8C 60°'vC TI6PL 9S1 1€LE  1¥v0OV LTPO9 OTE 0SI6SE €06S1 0101 S8-ACN-GI
STSTLEL 00191917 vSTLEY  E€I1801 PE6C 9SLT €S°€C €06V €SI 6CLE 17000V 16665 0CE L690SE V68ST 0101 $8-AeN-#1
TU9LSEL OPYTLSIT TOYSEY 97801 17°67 E€V'LT €V'€T 606P1 SSI IvLE  99068¢ L8S6S OTE YLEGYE 006S1 0101 S8-ACIN-¢1
E1LTVEL YSE68TSIT LOGLEY 61801 LE6T 6SLT ¥VS€C 0l6vl €SI SELE  €6000v 65209 1T€ LZOISE 106S1 6000 S§-AeN-TI
CO8LTEL SYPIS8YIT TTO9EY TT80L €6T TS'LT vver Tlevl 1SI 8E€LE  €8G86E LTLO9 1TE 99G6vE €06S1 6001 S8-AeN-11
168CIEL 9TSYIVYIT ¥09LEY CE801 €£°6T SSLT €V €C 0T6vL 0S1 0SLE  60T66E 9LVI9 61t 95S6¥E TI6ST 0101 S8-ARIN-01
1L6L6TL €TE9L6EIT 8STIEY SE801 €T6T SYLT 8E€€T STEVL 9l 6vLE  8LTOOV 0£L09 0TE 9006vE LI6ST 1101 S8-AeN-6
90e8CL S990VSEIT 8T9SEy €801 81°6T OV LT TE'ET 6T6YL Syl 8bLE  SE900v 8L809 0Tt €SI8YE TT6SI 1101 S8-ACN-8
LI189CL LEQSOLEIT L1YSEY 8P8O1 91°6T 6L LT LTEC TEovl 9vl T9LE T¥600Y 8IVI9 8l €ESLYE STOST 0101 S8-ARN-L
C8IESTL 619699CIT 61VIEY 1S801 6'8C TI'LT €O0°€T 8cTovl 8v1 1OLE  6VITOF 96019 0TE ZELEVE 0T6ST 0101 S8-AeN-9
LST8ETL 00TBETTIT €961PE 69801 98°TT 86°1T LS8 6S6v1 6¥1 TLLE STS9IE TIOIS 61 SELLLT £€S6S1 VY101 mw-maE,m
86Z€TTL 8ET96811T 0 0 0 000 000 O 6L 009 O 0 0 0 0 0 S8-KeN-v
86CETCL 8ET96811T LolLel Olvil 869C 069C 16CC 60¢tL O $09%  10¥961 L116T O 08vL91 ©8L O SR Y
686SITL 10669117 vS80CY 0S801 69°8C 169T 88°TT 699VL €11 9LLE 96T66E 8668S 0TE 089S€E ¥¥9S1 8001 S8-AeN-T
0Z€10CL LBIBLTIIT 99TEEY LPSOL LE6T 9S'LT €S€C TSLYL TIL OLLE €69S6t ST6S 9Tt 080LYE €ELST 0101 S8-ACIA-1
(q19) (30s) (pfyos)  (eisd) (qusfyos)(qis/yos)(qisfyos) (p/qps) (Sisd) (Sisd) (p/yas)  (p/yos) (Bisd)  (pAyos)  (prgd) (Sisd)

M 81 Beig M IPM ey ssoid  omry ey

nwmQ pug ST Qm_Q pold sen sen) uug S$Sa1d
uug sen sen) dHY soney AeYy InssAld sen hodw‘aaom ._oﬁ.aaow e d
E:.U E:U .to.m o—NU OEEM\QNO E:U uctm oo«.t:m XeA moﬁm 0%3% U:N uwm:m I |

C-20

(i

T ECHNOLOGY

A

0

I T U T E

N S T

(LR ] ,E I



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

>
(&)
8EVSI6L 6T991ECET OOVELS ST86  L9'8T 16'9T T6'TT 0000C 9L1 L9¥T  1EeeSS LIB6L 91t €5E8SY 0€CIT 0101 S8-unf-O¢ ©
8EYSYOL 6CTEVLTET v¥9TT  1€601 ¥C°S 000 000 €Ive 8TI €y 0 0 0 0 €LST SIOL S8-unf-67 2
ST0ev6L  S8SOELTET L8I 76801 800 000 000 ¢€veT 18 061y O 0 0 0 80SC 0 ¢g8-unf-8¢7
T890V6L L6E0ELTET D 0 0 000 000 O oy vLiv 0 0 0 0 0 0 ¢8-unf-/g ©
7890¥6L L6E0LLTET O 0 0 000 000 O 0 w9 0 0 0 0 0 0 G8-unf-9¢ z
T890V6L L6EOELTET €9EI0V T9SOT 61°6C IV LT TEET OSLEL +81 1IvSE S9IvLe 88T9S OCE 6790 S99v1 €001 S8-unf-€7 T
TE69T6L SEO6TETET YSLLEY VI90L €9°6T €8°LT L9E€T VLLYL T8I £¥SE  TEI90¥ LESII9 &TE gv96ve LSLST SO0L S8-Unf-i¢
8STTI6L 18TI68IET 69ELEY  0T901 19°6T T8'LT 69°€C 1LLYL ¥81 6vSE  ¥890F  8SOL9 ITE L686YE €SLST TOOT S8-unf-¢T ©
L8EL68L TIGESYIET 8819€y €090L €S°6T SLLT L9€T ILLYL T8L TESE PLESOY 8OEQ9 6l¢ 7S96¥¢ YSLST 1001 S8-Un{-g¢ w
919788L HTLLIOIET ¥0O8SEY 00901 TS6T YL LT 69°€C €9LYL 181 6CSE  SL970v 00865 OCt TCLEYE 9VLST 066 S8-UR[-1C —
€C8L98L (0T618S0ET TSSIEY ¥0901 €T6C vy LT LEEC VILYI €81 €€SE  ¥TTsOv  ¥S009 TlE 8€0<ve 9vLST TO0L $8-unf-Og
680£S8L 69€0S10ET ISEIEY €0901 9T°6T LY'LT 6€€T TVLvL 181 ¢€E6€  60eSOV LOTO9 1TE cesyve €TLST 1000 S8-unf-61
LvESESL 8I061L6TT TI60EY 96S01 9T°6T 8V LT LEET LTLYL 6L1 LTSE 11190V €€S09 OCE 0Zivve 90LST €001 S8-unf-81
0T9€T8L 90188T6TT 6ELIEY  ¥6S01 8€6T 09°LT 6V €T S69VI T8I LTSE  S8890v 38E09 61¢ 8ETSYE TLY9ST OI01 <8-unf-/]
CT6808L L9€9S88TT ¥OSEEY 90901 L¥'6T OL'LT 9S€C OILVI 81 8¢SE  SSYSO¥ 08809 61¢ 1SS9PE 88961 (0001 S8-Unf-9f v
SITY6LL €98TTYRTT OVTYEY 86SOL 9¥'6T 69°LT SS €T OvLyl T8I 6CS€  €6190v T6019 8IE 880LvE OCLSL 1001 S8-unf-c1 <
SLY6LLL TTI886LTT T0EEY 96501 6£°6C 19°LT SYET SELYL 081 LTSE 1E0SOY  60€l9 61€ PpSSye SILST 0001 S8-unf-yI
OPLY9LL 19SSSSLTT L6TTEY S6SOL v¥'6T L9LT €V EC +89%1 181 8ZSE  OLICOY 00CT9 8I¢ So0vyE 199SL 0001 sg-unf-¢l 1, ©
9S00SLL V9TETLLTT 8ETTEY  T6SOL €¥'6T v9'LT LY €T L89PL 181 STSE  ¥LOVOY 98TI9 1Tt TS9rPe €9951 6001 S3-unf-Zl
69€SELL  STOL699TT SS8TEY  ¥8SOL LY'6T 89°LT €S€T 839¥1 6L1 8ISE  T8OMOV 8¥OL9 1TE ELSSYE ¥99S1 TI01 S8-unf-11
18907LL OLISSTITT vTEVEY +8SOL LS6T 8L'LT €9°€T 889¥1 081 8ISE 0O¥Zo0¥ 9019 1Tt EYOLYE ¥99ST TI0I S8-unf-Ql
€66S0LL 9Y8ETVSTT TIvvEY 18SOL 8S°6T 08°LT S9EC 9891 6L1 SISE  60990% vL8(O9 ITE C€LELYE €99S1 LOOT  S8-unf-6 -
LOSI69L VEVESESTT YYIEEy V8SOL LS'6T 6L°LT 19°€T S99¥L 8LL 61SE  69L90v 00C19 0T 6L797E 6£9S1 6101 S8-un{-g o
TY99L9L 06LSS6VTT LTOVEY +8SOL 8S°6C 08°LT 8S€C €L9¥L 6L1 6ISE  PyoSOF  S6819 OCE 8S6Sve 8¥9S1 SIOL  S8-unf-,
696199L €9LITSYTT LyvveEr T8SOL 6V'6T ILLT TSET TELYL 8LL €I1SE  TOSSOY  ¥6919 0C¢ 0ovS9ve 11LST 8IOL  S8-unf-9
LETLYOL 9LELBOVTT 916EEY 9LSOL 6¥°6C IL'LT TSET ¥ILPL vL1 60S¢  SO8¥OV 86919 OCt 8L09YE TE9ST 8101  S8-unf-¢
€CSTEIL  Q0VESIETT TESEEY LLSOL S'6T 1ILLT 0SE€T 969¥1 ILL OISt  8€8COV LIBI9 1Tt S8ESPE TLIST 0C0l  S8-unf-p w
LTSLI9L 89861TETT 9S8IEY OLSOL TY'6T VLT EVEC 6L9¥1 8LI YOSt  8EBEOY SOLI9 1TE yheere $S9ST 0C01  S8-unf-¢
8VIE09L TI088LTTT 060TEY 9SO 9v'6T L9 LT LY'EC L99¥1 LLL 66vE  8€8EOV SOLI9 1TE volvbe 7Zv9St 0201  S8-unf-g -
18788SL TT6SSETTT S6TTEY 19SOL LY 6T OL'LT TYET 69971 9LL 96vE  VSIEOV TLB6S 61¢ TrIve v9S1 vIOL  S8-unf-j =)
(@) (os) (P/5os)  (eisd) (Qus/yos)(Qus/yas)(qis/pas) (p/as) (Bisd) (Bisd) (pfgas)  (p/pos) (B1sd)  (ppos)  (p/ArY) (Bisd) i
A Sis 98mg M P ey ssaid Awy ey -
dsig puzg 81 dsig poid sen sen suug  SSaid -
suug sen se)  J4Hg soney aey 2InSSAIJ sen Joeredag 1oteredag arq -
wn) um) 14 L0 suug/sen wn) ouug ~ 0BNING XB[y|  SO[BS a5e1S pug a3e1§ 151
- . LT I RN ! n U AT B LIS ] B 4 L | | | R




FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

i - ¥ b - | . fFooo, ! { ! (I G o A i .ﬁl_' b (|
8961CL8 STBBOOSST 9¥T698 8896 €8°6T 66°LT 8L'€T OVI6Z 11T €8SI  9S0T08 999TCIILE 806769 8LOIE €001 SR-IN(-I€
8787698 6LS6TISST veTTLE €096  S6°6T SO'8T 98°¢C E€TI6C CTIT OLST  8ITYO8 ZYOTTIEYE 6C6¥69 0901¢ €001 S8-Inf-0¢
SOLE998  SYELSTYST 8eS8Y8  LvL6  60°0€ 61°8C 9I'vC 00C8C 90T IE€LL  90TTI8L 9ILETIEVE 1€C189 9L00¢ 7001 S8-Inf-6C
SOSSE98  LOBBOVEST 98I1S8  LSL6  LI'OE LT'8T 1TYT €IT8T 90T 6ELT  L9SS8L TISYIITVE 6Ci€89 0600¢ TOOL S8-Inf-8C
T6CL098 OTILSSTST S9EIS8  T9L6  ¥1°0E €T'8T SI'VC L¥I8T SOT I¥LL  6ESYPBL  6LTSTISYE 6vCT89 9TI10E SO01 S8-INf-LT
SPO6LS8 9STI0LIST SIETS8  T9L6  1T0E 1€8C OTYT €1C8T SOCT tvLI  SILS8L 666S1IVYE 9¢9789 6800¢ S00T S8-INf-9T
C€80SS8  [16ES80ST SOIYBL $SS6 108 1T'8T SOYT 0S09C €0T OvLi  €6TV9L  €LS8OI0VE €LE9T9 T8LLT v0OOI S8-I0[-ST
C8LYTS8  9EB6900ST ST69TL 9TOOL 81°0¢ 6C°8C LOYT 980¥T LLI €9€C 9S6¥99 SSSIOITYE 6796LS 989ST 0701 S8-I{-vT
9690058 1T6TYE6vT 898TCY 0LE6 8667 60'8C €6'€C SOLYL SLI €LEC  09106€ 6198S TvE 0LSLEE TYOST (OTOL S8-INf-€T
16598¥8 £S00T68YC 98CSTL 10001 v0'0E SI'8CT 96'€C vYIYT 881 €L€T  9€9899 TITIOIOVE VIS8LS 8VLST 1701 S8-I[-TT
LyyTov8  L9LY6I8YT SEvYTL 11001 L6'6T 60'8C 16'€T TLIYT 881 IvEC 8EVIL9 000I0I6EE 0Z08LS 8LLST 6101 S8-INf-1T
SLT8EV8  TECOLYLYT LOSITL 01001 98°67 86LT LL'ET S9I¥VT 681 OPET  €S09L9 LYI1010VE 90VrLS TLLST TTOL S8-INf-0C
OLIVI¥8 S9L8VLOVCT LOITTL 11001 L8'6C 86°LT 8L'€C LLIYT 881 OPVET 861899 TELIOIIVE SS8YVLS V¥8LST 0CTOT S8-INf-61
£€668¢8 86S9T09YT SOLTTL 61001 L8'6T 86'LT 6L'ET S6IVC 881 9¥ET  €¥80L9 €6EI0TIVE 60SSLS €08ST TCOT S8-Inf-8I
8ELSI9E8  VO8EOLSYT 9VBITL +IO0L 66C 00°8C S8E€C TYIYT 881 9PET  €90LS9 9EI00ITHE LE]SLS 9VLST TTOL S8-Inf-L1
9651vE8  8YOTBSYYT 8LLLIL ¥000T TO'0E 88T €6'€C O016EC 881 SSECT  89LI99 109101TEE LYITLS 66VST 0C0L S8-Inf-91
989L1E8 OLTYI8EYT 9STEOL TIOOL 1°0€ TE8C 10VC VIEET €81 90¥T  €961S9 LSLOOLGIE LL6Q9S LlevC TiO0l S8-Inf-CIl
CTEVOC8  CI0I9IEPT 6STVOL  LIOOL 1°0€ €€8T TOVC V6EET +v81 60VC  TLSES9 SS900TI8IE LL619S 6v6vT 1101  S8-Inf-vi
8C60LT8  VS8ISYTYT ¥BSSOL (0TOOL €1°0¢ SE'8C 80P 8IYEC €81 OI¥T  €L€9¥9  PSI00I0TE TT8¢9S 9L6vT 001  S8-Inf-E1
O1SLYI8  OLTISLIYT O6YSOL LTOOL 60°0¢ TE8C ¥YO¥T 9tver €81 SIVZ  69¢0S9 SIL00I8IE 9€9€9S €00ST €001 S8-In(-TI
Y90¥CT8  6LLSYOIVC 10S90L 62001 11°0¢ v€'8C OL'YC t9veT T8I SIVC 1ITTS9 L9t66 8IE 66¥S9S ¥T0ST v001 S8-In(-11
0090078 8LT6EEOVZ 10SIOL SE00L 98°6C 90°8C 8LE€T E£6VET T8I 8IVT  9SHPS9  LYO00ITTE 9.98SS SSOST 9001 S8-I[-01
LOLLLI8 LLLLEIGET OITEOL €€001 T6'6C VIS8T 1L €T €0SEC €81 SIVT  LyLyS9 8EIVO10TE 00TLSS 990SC ¥00L  S8-Inf-6
P09ESI8  89SPE68ET 9VLOOL 9S00 88°6C 80°8C 89'€C TSPET €81 THYC 0S8¥S9 €LTEOITTE 8SESSS TI0ST SO0T  S8-Inf-8
CSI0ET8  TTBEETRET 6SYIOL 8SO0T 68°6C O1'8T TL'ET 89YET €81 TvYC SELTS9 8I6TOTITE LLS9SS 6C0ST v00T  S8-INf-L
¥899018 €9ETESLET TOS669 SSO01 8L6T 86'LT LIET 68vEC €81 8EVT  LECISY9 TOETIOLETE L16SSS 1S0ST ¥001  S8-Inf-9
S61¢808 198CE89ET 889¢0L 19001 T6'6C vI'8C 08°€T 61SEC 181 IvyT  TSILSY 111T010TE ISL6SS £€80ST +001  S8-Inf-C
9096508 TLI6GTISET S89869 19001 €L°6T Vv6'LT €9°€T 10SET €81 THYZ PI61S9 T8YIOIITE 8€TCSS ¥90ST SOOI  S8-INf-v
SLI9E0S 8BYOEYSET 1€SE0L S900T 98°6C LO'ST SL'EC 19SET 181 Ty  678€S9  TS8IOIITE 6196SS 8TIST V00T  S8-If-€
YI9C108 9S69TLYET 9V6£0L  S900T L8°6C O1'8T LL'ET LISEC 081 I¥PT 19¢€LS9 S6610161E P1709S 9¢1ST 886 ¢8-IN{-C
LY0686L O10£TOVET 18€90L T8OOT T6'6C v1'8C IL'E€T 609¢T 6L1 SSYT 99TIS9 18¥¥010CE ¥686SS 6LIST 0101  S8-Inf-1
(q1) (399) (p/yos)  (esd) (qus/yos)(qis/os)(Qrs/yos) (p/qis) (Bisd) (Bisd) (pfgos)  (p/yos) (Bisd)  (pfgos)  (p/gy) (Brsd)

P S1s 98e1g M PM oy Ssaly  OmYy I |

dsig pug ST dsigq poid sen sen suug  Ssald
suug sen sen  JHY soney ey 2Inssa1g sen loteredoag soreredag g
g} um) J2d IED Juug/sen um) Juug  90e}nG XeN  SI[eS a3e1g pug 3815 1S

C-22

il i

T ECHNOUL OGY

o}

NS T I T UT E



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

9bLOTS6 OT6ISE6LT 8000¥8 8196 90°6T SI'LT II'ET 9068C 1€C LEST  €OTBLL TO8ILISHE L66L99 LTSOE €101 S8-3rv-I¢
Or816v6 11611S8LT OLI6ES €796 €067 TU'LT LOET LO68T TET IPSL  SE66LL 9EOLIISKE €76999 8780¢ SIOL $8-3nV-0¢
€E6T9V6 IVLTLILLT £598€8 1€96 96'8T SO'LT TOET 65687 €£C ¥vSI  9LS8LL 8099LISHE 719999 S880¢ 8001 S8-3nV-67
YLOEEY6 630VES9ILT 1E0EYS 8€96 90°6T 81°LT vI'€T 01067 TeC 9vSI  SSIT8L I8VLIIBEE [911L9 6£60€ TIOT S8-3nV-8¢
Y96v0v6  8SOL66SLT 881LP8  6V96 €1°6C ST'LT 61°€C €806C €T 6¥SI  v6IS8L TLOBII6EE €8vvL9 LIOIE 6001 S8-30v-LT
188SLE6 OLSEVISLT 96TISS  ¥596 1T°6T TELT 8TET ¥yl6l 8EC 8¥SL  €STL8L T06LITOVEL 16€8L9 T80LE 6001 S8-30V-97
LELOVEG VLST6TVLT LITYSS V596 ST6T 9€LT 0C'ET VOT6T 6£C EYSL  STE98L CTSYBIITKE LyS089 9vILE 9001 §8-3nV-ST
€ESLIE6 LSESEYELT TREYS8 T9S6  ST6T 9€°LT OE€ET 8LI6T OFVC €vSL  68T06L 9I8BIICHE €91789 97TIE€ 0001 $8-8nV-4T
GGT88T6 SL6ISSTLT 9009¥8 6196 1887 86'9C €C'€T S9¢6C TYC 0SSI  6CTLY8L 8SOLOIOLE 601589 SIELE 0001 $8-3nV-€T
0688576 OL6SELILT 166SY8 8896 VYL sT 6897 TUET 9EW6T ¥vT TSSL  8LES8L LETBOLZEE  VIVERY V6Ll L66 ¢g-3ny-77
YSY6CT6 6L66880LT SI80S8 €696 S8'8T 66'9T €TET 16V6C SPC ISSL  TE988L SBLOLISELE 8G1589 €SYIE 666 S8-8nV-1T
€966616 P916£00LT T80E98 SOL6 LI'6T oTLT LEET 88S6T 9vT ¥SSL  TLT66L YTOIII8EEL 17S169 9SSIE 666 S8-3nv-0T
GLEOLI6 TS09L169T 811198 TTL6 61°6C 0ELT 6T€C 90L6T L¥T 6SSL  S9S86L 66T61IIVE Z8L169 T89IE 666 S8-3nV-61
6990716 ¥9680€897 009ZLE €0S8  89°LT 8L'ST TI'TT 19vEl 9vT 99SI  1S9TvE S6l6Y e €8LL6T 9SEVL 666 S8-3nV-8I
80CLTI6 £9£9¢6L9T O 0 0 000 000 O 0 O 0 0 0 0 0 0 68-Sny-L1
80TLTI6 £9£9¢6L9C O 0 0 000 000 O 0 0 0 0 0 0 0 0 68-3ny-91
80ZLZ16 €9€9€6/97 LIEOLE ISY8 LLOE T6'8T 9S¥T SEOTI E€IT T6SL  BTLEPE LSSTS et 0SSS6T 9€8T1 L66 S8-3nV-Cl
€LISTI6 9¥099SL9T7 O160S8 9896 €F'6T 8SLT TYET €168T CTIT TO9L  (09SO6L LBVOTILLL TTOLL9 9€80€ TOOL S8-8nv-pI
0979806 LEISIL99T 06EISS 6896 1¥'6T LSLT 6€°€T 6V68C CTIT TOIL  TOBTOHL S660CILELE TTOLLY ¥L80E TOOL S8-sny-¢l ) ©
LIELS06 LYLE9SSIT LvvIS8 L696  YE6T TSLT TEET 0T06C LIT TO9L  9LIveL E€C0CTCINE OvL9L9 0S60E €001 $8-3nv-Ti

1628206 00STI0S9T SLIESS TOL6  SE6T €SLT SEET 6906T TIT TO91  IvvZeL vI9ICIBLE ¥L98L9 €00LE TOOL S8-3nv-11

TTT6668  STI6SIVIT L8ISSS  t0L6 ¥'6T 8SLT 9€°€T 8806C CTIT €091 9TLY6L SSSTTIZTE L6S6L9 €T01E 666 S8-3nV-01

YEIOL6S LEGEOEEIT S09918 6856  6C6C 9vLT STET 088LT 11T LO9L  1€€8FL TOL_1I6CE IEE8Y9 €767 TO0L S8-3nV-6 L
YSTTV6S  TEELBYTIT 86€TS8  61L6 6T6C Ly'LT TT'ET TOL6C CTIT 9191 60TO6L PYLSECTIBTL ¥985L9 9¢0IE€ 170l §8-3nv-g o
TSIE168 SE6VEIIIT THOVSS  LTL6 TI'6T 6€LT 9TET 8TT6C LIT 1191 1LL66L 9LIOTIBLL 1866L9 1LIIE 1101 S8-30v-L

YT6£888  T6808L09T 19€Lvy  S898  TI'8C TE9T 65TT 60651 80T 8I9L  TIL8LY  6EL6S VL €TY6SE 19691 0001 S8-3nv-9

S108988 1€SEEE09T ¥196S8 8696 ¥S'67 1L°LT SYE€T 0016C ¥IT 9651 SE096L ¥60v(10tL 867789 ¥E0IE 0TOL S8-30v-C

S168€88 LIGELY6ST 66V€98 0TL6 8S 6T ILLT 6V'E€C TOL6C €IT 8091  TISL6L 6EIETIREE £89S89 1IE€L1€ 970l S8-3nV-p

T ECHNOLOGYY

)

A

€7L6088 SIVOI98ST 00VTLS 01L6 6L°6T L6LT 6L°€T S8T6C TIT 06SL  SLE96L 9LETTIBTL 769969 €E€TIE 866 mw-m:<-m “
8€v08L8 SI0SELLST 6981L8 €1L6 8L6T S6LT 6L €T LLT6T 11T €6SI 618708 6081C10LE 8v¥969 tTCIE LOOI S8-00V-C -
I9T1SL8 6V19989ST ¥TEL9S 9696 1L 6T L8LT 89°€T €616 €1T S8ST  80LI08 LSTTTITEE 082169 SEIIE TOOL S8-3ny-I 5
(qis) (Js) Pos)  (eisd) (Qus/gos)(@is/yas)(@is/sas) (p/ais) (Bisd) (Bisd) (pos)  (ppos) (Bisd)  (pfyos)  (p/g) (Brsd) .
P Ss  IBeg PA IPM ey ssagd  Imy Ry -

dsig pug 8] dsig poid seny sen suug  ssaid -

suug sen sen dug soney ey 2INS$S31] sen Joteredog Jowreredog areq ”

umn) um) J194 ArD Juug/sen wn) suug  J0CHNG XE  SO[ES a8e1s5 pug 33e1§ 15| z

i , o T , ot . SN T { I | -r [ I | —‘J‘_ | -I .;i



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

? . , | | . . i ! ! 1 ! 14 1. ! [ F ! Wy . ': u.w m f& - I - ci ‘,, _i ._-

€S689€01 9SLTLGEQE V6LOIS 98¥6 O1'67 81°LT T8TT SO8LT LTT ¥IST CIOVEL OEEITISSE  ¥OVPEY ¥S96T T101 $8-d2S-0€
8YLIVEOL T96191E0E TOELOS T6¥6 67  vO'LT OL'TC 8E€8LT LTT 9IST  +SSTEL VESOZIVSE  VIGIE9 6896 I101 $8-d9S-67
OLEELE0T 099VSETOE 6LL908 S6¥6 S6'8T L6'9T 99°TC 898LT LIT 9ISI  €6€EEL 6S00TIO9E  68EIE9 1TL6T 10T $8-d9S-87
TYS8TOL 188LYSIOE 097208 86v6 9L'ST 189 697 S68L7 LT 9IST 8980E€L EE8YIIZSE  L80EE9 0SL6C 1101 $8-d9S-LT
LYSLSTOT 1T9SVLOOE 881808 70S6 €6'ST L6'9T 98°CC 9€6L7 97T LISI 9EI6EL OISYIISSE  STSSE9 €6L6C 010 $8-d9S-9T
11967701 €SYLE666T ECV608 60S6 ¥6'8T 8697 T8'TT 696 97C 17SI  8IOLEL €6I9II9SE  6L78€9 87867 1101 S8-49S-67
TYI10Z01 O108TI66T ¥88SI8 CTIS6 TI'6Z SI'LZ 00'€C 8108T +ZC 6ISI  00STyL OSTOTILSE €S9 18867 101 S8-d9S-1T
VI9ELIOL 9TITIER6T 6SSE6L 9¥P6  SO'6C 90°LT 86TC LISLT 6TC OCSI  vLVvZL TIEILI09E  TT8LT9 €E16C CTIOL $8-d9S-€7
LOEIVIOL L9SBISLET 6L7808 67S6 6L8T T8'9T 98°TC SLOST 6CC OESI  689LEL LOTIIIOSE  T8LIVY 1v66T TIOI $8-doS-TT
TET8LIOL L8TOLLI6T €VT608 1€S6 LL'ST 08'9C 68'7C 8TIST OET 9TSI 06EGEL 8900T19SE  968EVO 8666 VIOl $8-dS-1T
YOL0600T SYOL06S6T L16918 1256 86'8T €0°LT €I'€C 68187 6ZC 1ISI OLLISL II660IESE  LEOTZS9 €900€ OIOI $8-d9S-0T
SIGI9001 8TITR0S6T 169818 97S6 10°6C v0'LT VI'€L 1TI8T 6TC €IST  IOESL 6600119SE  LL6TS9 L60OE 010 $8-d3S-61
Y69£€001 9EVSITYET S68LIS  SES6  S6'ST 10°LT TI'EL TST8T 6IC 6ISI  ¥SOE9L 09660TISE  ¥60€S9 OEIOE €101 $8-doS-81
TYPSO00T LYSLYPEGT 9EE6I8 SES6  96'8T 66'97 I1'€C T6I8T OET SIST  LETISL SYLEOTLSE  LISESO €LI0E OIO1 $8-doS-Li
0SILL66 SOT8TIT6T €S8918 LES6 98'ST 06'97 10°€C +0S8T 6 9ISI  OETSSL SSIOIIESE  OTEIS9 98I0 0101 $8-d9S-91 ”
9v88v66 ISELIBL6T OV6IT8 1¥S6 1067 90°LT 91'ST €E€8T 8TT LISI  T8TESL LTEOLIESE  60€9S9 LITOE 1101 $8-ddS-CI
€1S0C66 LIV686067 1SYEZ8 €S6  SO0'6Z OL'LZ 0TEC 9vEST 6CC 8ISI  THOSSL 69SOLIESE  OE9LS9 0SZOE €101 S8-ddS-vI
L917686 096S9106C 80L8T8 SSS6 TT'6C OELT LTEC 19€8T 6ZC STST 999S9L T6VYIIOVE 768659 9¥T0E €101 $8-doS-¢l
908€986 ISTLEE68T SLILT8 0SS6 €167 CTLT SI'ET 96£8T 1€C 0TSI  Ov6TLL SILYIISYE  TIZ8S9 ¥8TOE 6001 $8-doS-TI
01YSE86  9LOOLSSST 8ETVT8  SSS6 62  L1'LT 60°€C CIv8T 1€ TSI 66€09L TSOVILIVE  16€9S9 TIEOE T101 $8-dos-11
8869086 8€8S89/8C 1LS678 1956 CI'6T €C°LT TTET 88Y8T TET TISI  TOCEIL 6ITYIIIVE  EFVI99 TSEOE SOOI S8-doS-01
00S8LL6 L9T9S898T SLETES OLS6 T'6T 6T'LT 6T€T 90S8T 1€ 6TSI  OT9E9L O000VIIOVE  1L8€99 TOWOE LOOT €8-49S-6 w
v666vL6  T68ET098T YSEEE8  89S6  CT6T TELT 6C€C 0ISST TET 9TSI  691S9L GILVIIEVE  8IEY99 LIVOE SOOI 68-dos-8
VLYITL6 8ESO61S8T 1LS6T8 8956 LO'6T SI'LT SU'€C LESST 1€C TSI 6V9E9L O9EEVIIOVE  L¥S099 SEv0C LOOT S8-dos-L
LEGT696 L9G09EVRT EELOES  9LS6  LO'6T 91°LT 91°€T LLSST 1€T STSI  SOISYL 8STYIISYE  TE6I99 9LYOE ¥IOL  $8-doS-9
09€¥996 YETOESEST 120VE8  ¥8S6 €1°6C CZ'LT TT'EC 1€98C I€C OEST  SG6IOLL VSPPIISVE  9E6+99 +ESOE IOl  68-dos-g
6TLSE96 €1796978T 90VTES 6356 €0°6T €I°LT VI'EC vL98T 1€C IEST  Q9TILL OITYIIEYE  TLSE99 08SOE €101  68-dos-

T ECHNOLOGY

C-24
A

0

$S0L096 908E9818T TISEE8 S6S6 TO'6T TI'LT VI'€ET TTLST 0ET TESL  TEOTLL SIEVIITHE 889Y99 1€90¢ €10l §8-dos-¢ w
€EE8LS6 V6T0L0I8T TIBLE 1096 TI'6T OT'LT 81'€T 1LL8T 1€ €€SI  8IOSLL TTSSIIOVE 610,99 ¥890€ CTIOL 68-dos-T =
C9S6vS6  C8YT6L08T £9S0V8 9096  LI'6C 9T'LT vT'€T 9188C 1€C vESI  €988LL TSSSTISYE LSS699 TEL0E €I0L 68-dos-1 -
(qs) (32s) (P/3osy  (eisd) (qus/pos)(@is/yas)(qis/yos) (p/qis) (Srsd) (Sisd) (pfyas)  (p/yas) (Bisd)  (p/yos)  (p/gy) (3rsd) "
e Sig 98eig M M ey SSAI  OmYy ey -

dsigq puz IS dsigq poid sen sen suug ssaIld -

uug sen sen)  dJHY soney aey aInssalg sen Jojeredag Jormrdag eq °

umn) um) Jd M) auLg/sen) um) Juug  Qdelng XeJN SIS a8mg pug a3e1g 181 Z



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

YOLEVITL SY00TSOTE €€8SL9 €996 1L°8T 6597 OY'€C OFVSEC TOE TSOT T68ST9 9TLEL S8 991TSS SOLST SOOI SB-PO-1t
YTTOTILL SITYYRSTE 9L0ILE LSO6 €79T OL'vT 8T 1T LYIFL 1TE 8S0T OV80OYE 9836¢ 88¢  OVOIOE 880ST SOOI S8-190-0t
LLO9OTIT 6S1ELYSTE 0861ST SISOl LT'8T 61'8T vS¥T 9L£S 0  vLLE TOE6EL  TEI6L O LI6IEl VvSLS O $8-1°0-6C
10L00TIT Q9T1TESTE LEVY6LL 6LE6  LL'8T 8L'9T 1€€T TOOLT 61T 9LYPI  L6EVIL 186E6 09¢ SI91¢9 #6887 1001 $8-1°0-8C
609ELOLT STLIVSYTE ¥T806L L6V6 L6LT 86'ST 9STC VLT8T TTT SLYL  EIV8TL 66996 09€  998LE9 SSI0E TOOL S8-190°LT
SEESYOIT 6680SLETE €6068L +8E6  €0°6T SO'LT 0S'€T T8ILT YCT E€LPL  vVLIEL 9EE96 8SE €988¢9 0668C 1001 S$8-190-9C
€SISIOLT SOSI96TTE 6EL68L 98€6 10767 TOLT LY'€T €TTLT STT ILvL  E€TEVEL L9996 09€  0T88E9 vE06C CTOOI S8-10-5C
0606601 990TLIZTE 9TZE6L 8656  60°6T 90°LT €V'E€T 89TLT STT 6LYI  80TTEL 60686 69¢ 6768¢9 T806C 1001 S8-1O-vC
799€9601 OV88LEITE STLE66L 66£6 8T6T ST'LT 0S'E€T €IELT STT SLYL  0800VL TOSTOILIE 9981%9 0t£I6T 100 S8-10-ET
6V€9€601 STI6LSOZE 199€08 1Iv6 8€6T 8€LT IS'€T VSELT TTT v8YL  TSTLEL VL8SOIT9E  OLLEV9 ILI6C 9701 S8-1O-TL
S6680601 SSYSLLEIE 89L808 [1v6 €S6C TS'LT €S€C 88ELT 1TT I8V TLTOEL L6T60ISIE yoEvy9 0176 0001 $8-1°0-1¢
LO918801 L8999681€ ISY808 £Tv6 LV'6T VLT LSE€T E€EVLT TIT 88YL  TLS8EL SBS90ISHE TT99%9 8ST6T 000 $8-190-0T
vLIYS801 LETSSIQIE T9€908 STv6 SE'6T SELT V€T VLVLT 1TT 98%1  6086EL 89L901TIL ELSYYO 10€6T TO0I S8100-61
00L9C801 SLYISELIE 99¥L08 O0E¥6 VvE6C YELT LYET 1TSLT TTT L8¥L  O6VTYL TBSI0IT9E 09859 1S€67 OI0T S8-1°0-81
6L166L01 60V¥YSOIE 8E€608 OFY6  9€°67 €ELT SY'ET 99SLT TIT To¥l  T8YYPL OTILOLLY9E €679t9 00v6T 0001 S8-190-LI1
€I91LLOT TLOSELSIE 060608 OFY6 €6T 1E€LT OV'ET VI9LZ TTT 88%L  090LvL 8LO6LOLOGE TE19%9 1SP6T 1001 S8-1°0-91
666EVL0T 1865T6VIE 666VI8 8¥v6 SY6T SYLT 0S'€C ¥LILT TTT O06vl  ITISYL 1Sv60I19¢ 6v70S9 €1S6C 8101 S$8-1°0-S1
GZE9ILOT TSGOLIVIE 98ISI8 9Sv6 I¥°6T vvLT S8C€E€T 8ILLT €IT vevl  L¥IWPL VESTIILSE 9108¥9 19S6C LOOL S8-PO¥I
L0988901 S6LS6ZEIE 6€1TI8  €Lv6 8T6T 1€LT 91°€C LELLT 1TT 80SL  €E89VL  TLISII9SE 99€Ct9 18S6T 1101 S8-10-Cl A
0L809901 9S9E8YTIE 8S8SI8  18%6 TE6C 9€°LT 61°€T 9T8LT 1CT 80SL  906SYL TLOSTISSE EVESY9 9L96T TIOL S$8-1°0-Cl
YPOEE90L L6LLIOTTE 9TESI8  80S6 TT6T 9TLT TL'ET €06LT vTT 9TSL  1STLYL 8TSSIISSE 61059 8SL6T S101 S8-1O-11
IVIS0901 TLYTSSOIE VITIVL TST6 9¥V'6T €SLT LEET 09IST STT STSL  0S6TLY  EVLYOIBYE  9S6L8S €€89T YOOI S810O-0L
1866LS01 SSTITIOIE SLSOSY 09101 €67 6€LT ¥wET 8LESL ¥SI 0L0E  SS691¥  8L909 Swt S1S09¢ 1091 8001  S8-10O-6
£0979S01 £8909960€ 6020Sy  LYI0L ZE6T ¥V LT TSET SSEST SSI 650  OLLOTY TSI09 6£€ [LI19€ 9L£91 9001  €8-1°0-8
8YZ6YSOL VLYOLZ60E €L9%0F 18001 ¥¥'8T L¥'9T S9TT 6ITvl TSI 6¥0E  S9989¢ ¥LvyS SS€  PECTTE SLIST 6001  SB1O-L
610SESOT [08S0880€ 866008 096 €0°6C OL°LT 9L'TT 065LT 9TT 60ST  8OVCIYL 6¥961161¢ 8€0879 vIver €101 S8-1°09
6ZVL0SOT ¥98Y0080€ ZS80I8  €9¥6 SE'6C OV LT 90°€T LI9LT 9TT 60ST  TSIvPL E€000TITSE  ¥LE9E9 vIv6C TIOL  S8-POS
Z086LYOT LIOP6ILOE OSLII8 89v6 VE6T €€°LT 9L°TT L99LT 8TT OIST  61¥CEL 1199TIV9E £8S679 90S6C SIOL  S8-1Ov
SEITSYOT 197T8E90E 8TEO08 8LY6 687 6897 LY'TT €69LZ 8TT 9IST  8Y9ITL I8KTTIVIE  OVTTI9 vES6T VIO S8PO-¢
IYYYTYOL vE618SSOE LE6SO8  08Y6  LO'6C 80LT SSTT V¥TLLT LTT 9IS TTE6TL 6T9STL6SE  061ST9 L9S6T TIOL  S8POT
8IL96E01 LE66SLLYOE I¥TE08 S8Y6 €6'8C L6997 ¥STT S9LLT 9TT 9IST  €€06TL €LOLTIESE  098STY I196C 1101  $8-10°L
(q1s) (os) (pyos)  (eisd) (qus/yos)(qus/jos)(@is/3as) (p/aws) (Bisd) (Bisd) (p/as)  (p/yds) (Bisd)  (pyos) (/) (Bisd)
A Sis 98eig M IPm ey Sssad ey ey
dsig pug 8] dsiq poid sen sen suug ssald

suug sen sen  JHY soney aey 2Inssaig sen) lojeredog Jormrdog req
wn) um)) 3304 )19 ouLg/sen wm) ouug  Q0BjpmMS XU\ SO[eS a8e1g pug a8e1g 181

CoT PR I T T \ T TR I SR B | RO R A

H N O L O G Y

T E C

A

G

N § T ! T UTE

!



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

O . R by

I8LPE811 9IOLITOVE 68TLYY 0096 9¢'8C 11°9C L8TT ¥T8TT LSE 90T  LLY98S SL8EL IIv  9S6ITS TvEPT SOOI S8-AON-O¢
LSO6LI8IT LTLEISSYE TISOS9 €096 6187 STOT 10°€C €€8TC LSE 8YOT 6VIL8S 1€8EL 60F  T8YSTS ISEVT 9001 S$8-AON-6T
PCI68LLT SITEL6YYE 89ETS9 1096 SS'8T 6T°9C LO'ET 0S8TT LSE SYOT  E€vIL8S TS9EL €Iy TLOLTS OLEYT +00I S8-AON-8C
PLTIILIT LYBO9TYYE OVS9SO 1096 1L'8T ¥v'9T 1T€T 898TT 9SE v¥OT  LIS98S 9I6EL vIv  (OTS0ES 68EVC LOOT S8-AON-LT
0vEVLIT LOEVOIEVE STTYSY S096 6S8C 9€°'9C TI'ST ¢€88TC ¥SE€ LYOT  009L8S 66CVL LOV  9S68CTS SOVYT 9001 S8-AON-9T
ECSOCLIT TBOOS6TYE 6L6099 0196 L8'8T 0997 SEL'€T S68TT TSE 1SOT 8T6L8S ISvvL €Iy  OVIVES 8I¥YC 9001 S8-AON-ST
8C9L6ILT YOI68TTYE 969099 9196 V88T 09°9T vE€'€C 606IC €SE€ 9SO0T  LS8L8S 9ELVL 60V 199vES Tevvd 8001 S8-AON-1C
61LYLITT BOVBTILYE 60LVS9 9196 9S°8T ¥€'9C 80°€C +T6TT TSE $SOCT 760068 TYIVL 90V L6062S 8vvvC SOOI S8-AON-¢T
S6LISIIT 669EL60VE 8969Y9 ST96 1T8T L6'ST OL'TT ve6TC $SE 1907  TIEL6S 986VL 80V 88S0CS 6SvvC 8001 S8-AON-TT
19837911 0£L9TEOVE 80699 8796 T8T 06'SC 0LTT OV6TT €S€ 90T  SOE16S 6VSEL 0Ty 9890TS S9¥YC 6001 S8-AON-1T
12650911 TTB6LI6EE LV66V9 1796 1€8C 11'9C L8'TC 8S6LT 6¥E 8SOC 699065 8TTYL TOY  YLISTS S8¥YYT 800I S8-AON-0T
€96Z8SI1 1886C06EE COL6Y9 €796  LT'8C LO9T ¥8'CT 0L6ZC 1SE LSOT  TY606S LSIPL TOV  9T9VTS LévvC 8001 $8-AON-61
£666SSTT 0CSOBEBLE 869659 LT96 L'8T 9Y'9C TTEC 986CC TSE 090T PEE06S OVEVL 60V £8LEES VISPT 6001 S8-AON-8I
LOOLESTT TTBOTLLEE 0V96S9 0£96 89'8T vv'9T OT'EC 000€T 0S¢ TO0T €SLI6S €EISPL 80  Y9SEES 0ESHT TOOI S§-AON-LI
LOOVISIL IBIT90LEE 696199 0£96 LLBC 1S9C LTET 600€C 0SE 190C 0T8Y6S L6SYL L1y S8YSES 6¢SYT 8001 S8-AON-9I
86606VI1 TITO66EILE SS66S9 SE96 L9'8C €V'9T 61°€C 6l0EC 8¥E S90T  001T6S L6SYL 80F  TLYEES 0SSHT 800I S8-AON-SI ©
6L6LIPIT BSTOHELSEE S686S9 9£96  S9'8T [¥'9T 9I'€C €£0EC SPE S90C OVIT6S 889VL 60v  9TSEES S9SYT 800 S8-AON-vI
I6ryrIl T9E6L0SEE 695859 SY96  8S8T SE€'9T TI'ET €VOET SPE €L0T  98¥88S veEvvL 80V £99CLS SLSYT 6001 S8-AON-tl ©
€061CYIT €6L0TVYEE 1ELLSO 9¥96  €S°8T 8T9T SO'CT ¥SOLT vve €LO0T  1TE€68S 6VIPL Tlv LOSIES L8SYT LOOL S8-AON-CI

6v886E11 €90E9LEELE SLTBSY ¥¥96 $S'8T €€°9T 80°€EC S90€T €¥e 0LOT 09016S 1v6YL €0  ¥9TTES 66S¥T LOOL S3-AON-II

P8LSLELT 8BLYOIEEE €TLO99 L¥96 £€9'8C 8%'9C 81'€C 8LOET 0O¥E TLOT 18EE6S 1SI9L 06€ 96ves TIGYT 8001 S8-AON-OL

90LTSELT ¥90VyiTee S198S9  6¥96  €S°8C 6£9C I1°€C S80€C 9¢€ €L0T  8TIE8S IELSL 06€ IvpeEeS 0C9vT 9001 S8-AON-6 *
TT96CELT 6VYS8LIEE 8EVBSO  TS96 IS8T LE9T 80°€C S60€C 6Z€ SLOT  TS9I6S  TOBSL 06€ ITIEES 1€9vT LOOT S8-AON-8 o
9TS90ELT TT0LTILIEE OVT6S9  LS96 TS'8T 1¥'9C O1'€C SIIEC 8TE 6L0T STIT6S TPYIL €8¢ 0voves TS9YC 8001 SB-AON-L
LIYE3CTIT 1LLLOVOEE 6V66S9 1996 1S8C 9€9C 68°CC 8YIEC STE 080T 8II86S EIE08 06€ 616675 889vC €001 S8-AON-9
£9C09CLT TTBLOBGTE LIEYIY 0996 69'8C L99T 9TECT SSIET 8IE 6L0T TEILI9 0088L 99¢ 6S98¢<S S69vT 0001 S8-AON-S
BOLLETIT SOSEPIGLE €18799 [996 €9'8C T9'9C 61°€C ISIEC SOE 980T 99¢019 YLV6L S9E L9L9eS 169YC 0001 S8-AON-v

T ECHNOWL O G Y

S

A

LS6EITIT TO6908Y8TE TE9TTL 0£66 65 LT €9°ST 9Y'TT v619C 86C L80T SISO9 L0O6Z8 9SE 9v€88C 9€6LC €001 S8-4IN-¢ *
E9LLBITT 666LSLLLE YIOLSS 1¥88 61°LT 96'vT L6'IT 98Y0C STE €8VI  €61L6Y 86EI9 90V Y100SY 6v81C 0001 S8-AON-T -
LLTLOTITT S8600TLTE 9€6089 1996 96'8T 069C L9°€T €CISET TOE SSOT LEI9T9 S98SL SLE CI1696S 9L0ST LOOL S8-AON-1 5
(q1s) (os) (pyos)  (eisd) (qus/yos)(qus/sos)(qus/3os) (p/ais) (Sisd) (Bisd) (pyos)  (pfyos) (Bisd) (pfyos)  (p/gy) (Sisd) .
M Sis 98eig M [P aey ssal OrY ey -

dsig puz s dsig poig sen sen suug  SSdId (-

sug sen sen dHg soney ey 2Inssa1g sen Joreredag 1oreredag 2)1:7g ?

wn) um) 3 o®D Juug/sen um) suug  QJeHnG Xy SIS a3e1g pug a3e1§ 151 w



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

TOYOESTL SEIVETI9E LETTYY 6TS6 1987 €€9T TO'ET 8¥veT 19€ 900C  6¥C08S 8TCVL 81¥ LTL91S T¥6£T 0001 $8-22d-LE
YS6EISTL 86816SS9E YTLIYY 1€S6 19°8T 1€9C 66'TC SIVTT €9¢ LOOT  VISBLS [ILSYL OCY 6CY91S 6S6ET 8001 $8-9°d-0¢
68VI6VTL YLIGY6YIE LLIEYY 6€S6  T9'8T ¥T'9T 16TT €LYTT 99¢ vIOT 9SS6LS V8LYL StV 89671S 896£T €001 S8-22A-6C
9106971 L66SOEYIE 9IEOY9 THS6 8¥'8T TTU'9Z T6'TT €8YTT 0SE 9I10T  S00S8S E6IYL LIy v6ESIS 8L6ET OI01 $3-I3A-8C
€ESOPYTL 189S99€9€ STLEY9 OFS6  19°8T TE9T I0°€T 00STT 9S¢ €107 0I€€8S 8O9VL LIv TEILIS 966ET 9001 $8-3°A-LC
€EOYTYTT 9S61T0€9E 00979  9¥S6  9S'8T ST9T O1°€ET 00STC 09¢ 610C  1LTSBS  SI60L Civ €6961S 966¢£T 9001 $8-930-9C
EESIOVTT 9SE6LETIE 8IBEYY  SYS6  6S°8T LT9T 96TT 6ISTT SSE 9I0T  SOCE8S  TEIVL viv S90LIS LIOYT 9001 $8-2°d-5C -
Y106LETT 8ESSELIOE TLITYY 1SS6 IS8T 1T°9C S6TT TYSTT 8SE 0CZOT  TS8T8S 8YOEL 61¥  9STLIS 1¥0¥T 800 $8-I2A-¥C
TLYISETI 998T6019€ ¥SO9Y9  87S6  99°8C ¥E9T L6TT TYSTT €9€ 8I0CT  S98Y8S SL6SL STV 6ELLIS 1¥O¥T 9001 $8-990-EC
0E6SEETT TISOYYO9E 9STHY9  87S6  9S'8T vT'9T 88°7T 8SSTT €9€ 9107  6€T08S SIBSL ¥Tv  96091S 8SOVT LOOL S8-22(-CC
TLELIETT SSSTO86SE 6E8SHY €556  T9'8CT 0£'9C 16'TT 99STT LSE 1TOT  0T8Y8S PBEIL STy ¥SOLIS 990vC 8001 $8-2("1C —
908887C1 91.9SI6SE ¥S66v9 0956 18°8T 8Y'9T 60°€C 09STT 6SE€ 8TOC  0T8Y8S ¥8EIL STy 0TOLTZS 090VC 6001 $8-2°Q-0C

947997C1 €9.90S8SE TTS8Y9  LSS6  €L'8T +¥'9T I1'€C €LSTT L¥E ¥TOT 06ELLS LBISL 81y L6SITS vLOVC YOOI $8-9°-6l

€LIEHTTI OVTYSBLSE STO6EYY  6SS6  TS'8T €T9T 98°CC 8LSTC 19¢ STOT  LEOSLS €809L OTY  9v091S 080OYZ SOOL S8-9°(-81

S601TTTY 9IEVITLSE L898Y9  L9S6  L9'8T 6£9T 60°€C 9T9TT SSE 0€0T  9SLO6LS E€I9¥VL SIY 6£STTS 1€1¥T 9001 S8-3°d-Ll

69¥861T1 67959S9SE SBISHY €956  6%°8C 0T9T S6'TT 9¥9TT LSE ¥TOT  66LLLS €6SEL 81y v6L6LS TSIVC SO0 §8-90-9I »
€T8SLITT YPYOT6SSE 09V9P9  99S6  ¥S'8T 8T9T 80'ET 1S9TT 6¥E 9T0T  1TEI8S  TOYIL €1V 1697ZS 8SIvT €001 638-°0-S1 _ <
CLIESITI ¥86ELTSSE L6TTY9 0LS6 9E€°8T 60°9C ¥6TC 8¥9TC SvE 0t0T  TO¥IBS 90EIL 91v 16v61S ¥SIYC 9001 S8PAVL o~ |
YTSOEITL L89TEIYCE 1TS9Y9  vLS6 1S°8T ¥T'9T ¥O' €T LL9TT ¥ST TEOT  1T9TRS  S9SCL SIV 86¥CTS SSIYT 6001 $8-9°0-Cl O
LYBLOITE 991S86ESE 6188V 9LS6  6S°8T 1€9T 60°€C 969TT 9SE €€0C  6v¥T8S 88IEL 91¥  0SO¥CS SOTPT 8001 £8-2A-Cl

1S1S80T1 L8TIELELSE S668Y9 €LS6 8S'8C vE'9T SOEC 80LIT 6¥VE 6T0C  TOIO6LS LEIYL 60¥ L6VETS SITYC 6001 S8-92d-11

EVPTI0TT €6CLR9TSE 1L80S9  LLS6 S9°8T ¥¥9T I11°€C 8ILLT OvE TEOT  €9L6LS TELSL TOV Ly6vZS 6C7TvC 8001 $8-320-0l1 N
STL6EOTT TTYIEOTSE €6TLY9 LLS6 88T ST9T S6TC 8TLIT 8vE 1£0T  SSTLLS 9¢0SL LOV I¥912S OVZyZ S001  S8-9°d-6

L66910T1 8CTI68EISE LOILY9 08S6 8Y'8T ST9T T6TT 6ELIT SvE €L0T  €0VEBS 9v9ISL 80V 6811CS 1ISTPC LOOL $8-99d-8 o
8STY66IT TTSIVLOSE 8YI8Y9  +8S6  6V'8T 0€9T 06'TC 0SLIT O¥e 9¢0T  9I9T8S  66ELL 86¢ 6£60CS €9IPT V001  $8-2d-L
80SILOIT PLEC600SE 9LI8Y9 16S6 8¥'8T SE9T 96CC 6SLIT 0LE TYOT 188185 VPOLL LBE €197CS TLTYT 9001 $8-22d-9
6VL3P6LL 861SYYeVE ITLLY9 €656 ¥¥'8T €1°9T 66CC SLLIT T9E €v0T  OPSO8S OEL9IL 1Ty 69S€TS 68TYC 9001  $8-220-§
YLOSTOLT LLVLOLBYE €98LY9 1656 €¥'8C E€1'9C 68°TC 88LIC 198 OVOT  ¥LI98S VI6EL 61F €SSITS YOEPT €001  $8-°d-b

oL oG Y

H N

C

E

981E0611 Y196VI8YE T908Y9 L6S6 E€¥'8T 91°9T 86'CTC S6LTT €SE SYOT  SLS98S  LOVIL SI¥ LS8ETS 1LIEPT €001 S8-9d-¢ “
16£08811 TSSIOSLYE SLOEY9 1096 1T'8T 009 I8TT 96LIT €vE 8YOT  96T¥8S VLLTL €OV 98661S CIEYT 6001 €8-2d-¢ =
S6SLSBIT LLYBS8IVE I9VLP9 9656 8€8T ¥1°9T T6'TC ¥IRTT LSE €¥OT  8SYLBS STYEL 60V 888TCS 1eLvl .ame mmewm..m )
(qis) (os) (f5os)  (misd) (qus/yos)(qus/pos)(@isfyos) (p/qus) (Sisd) (Sisd) (pyos)  (p/yos) (Bisd)  (p/yos)  (p/gy) (3isd) "
mwPam Sis 23eig A PM ey SssAud  Ary Aey -

dsyq puz  ISI dsig pold sen sen suug  S$sald -

suug sen sen  JHY soney arey 2Inssald sen Joreredag Joeredoag arq -

um) un) Hod 8l 149) suug/sen um)) JuLig  QdBpHMG XB|N  SO[ES J8e1§ pug age1g 15| -

T O B T T v N A i e B B | :-3_ -'

1



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

4

i il

b _

0€S86LTT SSPEILELE O 0 0 000 000 O 0 O 0 0 0 0 0 0 98-ue[-1 ¢
0ES86LTL SIYEILELE O 0 0 000 000 O 0 0 0 0 0 0 0 0 98-uef-O¢
0€S86LTT SOVESLELE O 0 0 000 000 O 0 O 0 0 0 0 0 0 93-Uef-67
0€S86LC1 SIPEILELE O 0 0 0006 000 O 0 LISE O 0 0 0 0 0 98-ue[-8¢
0€S86LCT SOVEILELE O 0 0 000 000 O 0 L1ge 0 0 0 0 0 0 98-uef-/7
0€S86LCI SIPEILELE O 0 0 000 000 O 0 cIge 0 0 0 0 0 0 98-U".{-9¢
0€S86LTT SOVEILELE O 0 0 000 000 O 0 018 0O 0 0 0 0 0 98-ef-Cg
0€S86LTI SOVEILELE TELIS  S6¥0I 99°I€ 8C'IE€ ISLTZ $€91 O  0I8E QI8  6S99 0 9S6ty 6vLl 0 9g8-ue[-¢
96896LC1 CELITLELE 88008C ¥IEOT LP'8T 6697 SI'EC 8¢86 997 LSvE 11LTST 808EE OVE 1SLLTT T6¥01 1001 98-uef-¢T
8SOL8LTI SYILEVELE 90€I8T 91€0T €S°8C 09°9C 8I1'€C (0986 QLT 8SYE 88YTST €SLEE 8VE 8968¢C 91601 ¢00L 98-uef-¢7
86ILLLTT 6£LE€0SIELE 8EI08C SIEO1T v'8C 8Y'9T 90°€C 1986 89T LSYE T96IST SILEE 8¥E ZSYLTT 07SO1 TO00L 98-uef-ig
VEELILTT T0TOL8TLE €0V08T I1€01 SY'8C LY9T 60°€C 9686 L9T €SvE  €8VTST 1LECE LSE 8CCLCC TISOL TOO01 98-uef-O¢
8LYLSLTT 86L68STLE €5608C 90€01 €8T 9S°9C 90°€C 8686 C9T 8¥vEt 9997ST LPSHE 0OSE 6CELTC YISOL 1001 98-uef-61
009LYLTT SY880ETLE 89CI8C S6T0L 6S°8T 9997 vI'EC 8E86 S9T 6EVE  08SSST TIOVE 8vE 99LTC T6V0T €001 98-uef-81
C8LLELTT LLSLTOTLE L9C18T L8TOT 98T 899C 91'€T 8E£86 V9T 1ebE 08SSST TTIPE 8VE 028LTC T6Y0L <CT00L 98-uef-L[
YYOLTLTL OLTSYPLILE OLIV8T SLTOL 88T L89C TEET L9986 99T 61vE  T66YST V66YE 6vE S600EC €7SOL TOOT 98-ue[-9[
LLOBILTT OVOC9VILE 89VISC 9L701 8Y'8CT 6597 vE'€Z €886 99C 8ive €vTZ8ST VEITE OPE 9890¢C 0vSOl 0001 98-uef-Gi
Y6180LZT TLSOSTILE €8VERT €¥ZO1 1L°8C TR9T €E€€C vL86 19T L8EE OvE09T 1SvPE THE CCC0LT 1€S01 666 98-Ue[-H1
02€869C1 060L680LE t96€8C LETOT SL'8T 88°9C 6I°EC LL86 6SC I8EE  TLTO6ST VOPIE 8€€ 9906CC ¥£SOL 0001 98-uef-¢l
eVP889C1 9TICI90LE €6998C 8TIOL 16T TTLT SSE€T TS86 19T vLEE  LITO6ST V619€ 6E€ 6961€C LOSOT 0001 98-uef-TIl
[1658.9C1 €EVITEOLE CIPT8T 0TTOI 88T S6'9C ITET 9086 9SS [9E€ SELLST 6699¢ TEE ¢8SLTC 8SYOT 0001 98-uef-1i
C8L899C1 0OZOVYOO0LE LBEI8C 60C0L 18°8C 6697 81'€C L9L6 TST 8SEE  1S99ST L91LE 8TE geoTT LIV01 866  98-ue[-01
8106S9CT €£€979L69€ €S9GLT TOTOI TT'8T 6£9T SL'TC 89L6 0ST 0SEE  €16TTT 96SSE 0fE 681¢ccC 8I¥0L 0001 98-uef-6
0ST6V9TL 08698V69E 6IVLLT 06101 S 8C 699C L6TT PEL6 1¥T OvEE 9078ST L1T9E 9T¢E 98CETC 18¢01 000I  98-ue({-8
9IS6£9TT 19S60C69¢ 888€6  SYOOT €0°ST vEET LIOT 1SLE ¥TT SEEE  1SLSS [6811 €0E [C9GL 0007 9001 98-uvi-L
G9LSEITT €LI9STI69E STI9GT 9YSOI PL°LT S8°9T L9E€T SL901 1S 1S9€  Q0018LT Tv6EE OSI LOLTST STvil O 9g8-uef-9
060ST9TI 67S61889€ LLYLI9 ¥PS6 €0°0€ OLLT €E€¥C T9SOT TLE 191T 1¥S69S 66169 LTV re00S 6C61T 001  98-ue[-¢
8CSYO9TT TLOTOZS8IE T6TLEE 0906 v6'LT 19°ST LSTT TLOTI VLE 661T  €SS66T 9L99€ STV 86YTLT SL8CI 0001 93-uef-p
9SYT6STL 08LY98L9¢ 81S9vE  1SSOI 1€ ¢6°0¢ 80°LT S8LIIT 1t SP9¢  €LS8EE 066CY O 6£920¢ €9611 O 9g-ue(-¢
8LTI8STI TITBISLIE 8LOIY9 LTS6 8S'8CT 9T°9C VYO'E€T 1€VTT 8SE 900T VI6ISS 66ITL €TV L9891C €T6£C TO0I 938-ue[-¢
LY88SSTI V8ILLBY9E 6V0EY9 67S6 S9°8C SE€9T Vi€ SYYIT The LOOT 889T8S SSIZL OTYy ¥8C61S 8¢6EC 00T  98-uef-|
(q1s) (30s) (P/3os)  (ersd) (qus/yos)(qis/yos)(qus/yos) (p/qis) (Sisd) (Sisd) (pfyos)  (pfyas) (Bisd)  (pfyos)  (prg¥) (Bisd)
LM 1S a8e1s M Pm ey ssald omYy ey
dsig puz. 81 dsig poig sen sen suug  ssald
suug sen sen) JHg soney ary 2INSSaIg sen) loteredog 1oeredag areq
wmn) wn) 1 e suug/sen wmy) JUUg  20eHMG X SI[ES ade1s pug 3eig 181

%]

' T U T E

T



FLOwW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

€LO9SEET P06S8968E S69SI8  T¥T6 SL'8T TO'LT 08°TT <TLERT Lyl STTL  86LI9L 09S6II0IE  +¥BE9Y9 6570¢ SOOL 98-4°1-8¢C
10LLZEET 6070L888E €61LI8 SST6 VL8 L6'9T 6L°TT vEVST SPI 1€T1  OLLTOL 9E06118IE  T88LYY ¥TEOE TIOL 98-4d-/T
L9T66TEL 9T0ESOSSE V60918  6¥T6 99°8T 0697 TLTT SLYST Lyl TTIL  OLEE9L LIOGII9IE  9869%9 69€0E TOOL 98-931-9C
Z6LOLTEL TTE9ETLYE LOOSIS 0976 L'8T V69T vL'TT TOSST Lyl OETl  TOLYIL 86S6119IE  6¥T8Y9 86E0€ 100L 98-93d-ST
06ZZTEL S1681498E 998778 6576 €8'8C LOLT S8°TT TYS8T Lyl STCL  I8T99L 6ELOCI9LE  TSTTS9 IvvOE 0001 98-9°4¥C
SYLEIZEL 6V096SS8E VL9TT8 6976 6L°8T €0°LT 88°TT SLSST 9¥I I€ZL  SLS8YL OISBIISIE  #99€S9 9LWOE 1001 98-93d-¢C
ELISSIET SLECLLYBE 691€C8 8976 9L°8C TO'LT 88°TT TII8T SPI 9TTI  S6999L S8TIIEIE  ¥96¥S9 9TSOE 1001 98-9°d-CC
1SS9STIET 90TOS6E8E 896178 TLTL6 L'8T 68°9C vL'TT OV98T Lyl 8TTL  96TS9L €LLBIILZE  8ITISY v¥SOE LOOL 98-93d-1C
116LCIE1 SET8TIEYE LVET8 TLT6 VL'8T €6'9T €LTT €598 9vl LTZl  SIIT9L 1TTOTI9ZE  8OVISH 8SSOE 900I 98-A34-0C
8ST660€T ISLYOCTSE 90VYZ8  TLT6 SL'ST ¥6'9T OL°TT SL98T 9¥L STTI  OSEE9L €09ITI9CE  1€60S9 T8SOE 9001 98-9°4-61
€8S0L0ET SYEOSVISE 6LEVT8 8LT6 1L'8T 0697 OLTT VIL8T Syl LTTL  SOES9L 08LOTISTE  LYLIS9 €T90E 900 98-42d-81
6981Y0E1 9965SS908E TEOKT8 7876 99°8T 98°9T L9TT TSLST w¥l LTTL  €LLYOL SIPOTIVIE  €08IS9 $990¢€ 9001 98-9°d-Ll
LIIEIOET SC6IE86LE VI6LTS 9876 LL'ST L6'9T SLTT LLLST vbl 8ZTI  089€9L v¥TITIvee  8I6¥S9 1690€ SOOL 98-924-91
OrEY86CL 610V006LE 89Y6Z8 7676 €8°8C 00°LT 08°TT 1L18T Tyl SETL  O9II9LL 6860TI8TE  ¥T6SS9 ¥890€ 90CL 98-92d-SI
69SSS6T1 ISSYLISLE 6190€8  T78T6 L8'8T 80°LT TSTT 1LL8T 1Pl STTL  9TO0LL 6TETTIETE 699959 ¥8IOE SOOI 98-92d-vl
86L9T6TI TEGEVELLE €0S0E8 0676 L8'8T 90°LT 8L'TT L9L8T Iyl €€T1  €L089L 00LETIVIE  9¥TSS9 0890t YOOI 98-42d-tl
1€0868C1 6ZVEISILE 885708 8IT6 8L'8T T6'9T SL'TT LS8LT OFL 8YTL  666SYL 9LEILIIEE  6TEVEY 6EL6T CLOL 93-92d-Cl
YP10L8T] I¥80ILSLE TOEL99 S096 LO6T OV LT TSTT SS6TC TLL THOT  TETLI9 ISISOL66C  EVLETS T8YWC 000l 98-92d-11
681LY8T1 6ESEVOSLE TVIV99 1096 SO'6T 6SLT TLTT TI8TT ILIL SWOT  ¥9TIT9 PI9EIII6ST  €9€61S TBEVT 800L 93-92d-01
LTEYTRTL 86E6LEVLE 8EE66S 18001 8T8 S6'9T SSTT €611T ¥6 TE9T  IVSOES €91€6 ¥ET  I¥6LLY TO9TT 6001 98-99d-6
YEIE08TI 09008LELE 61E€0T 95901 ISH 000 000 88TC 6L ¥S6€ O 0 0 0 Irve €98  98-9°4-8
9p8008T1 IVL69LELE 9LT9 87901 1L°CT 000 000 9IEC T8 8T6E O 0 0 0 vLvT  10S  98-99d-L
0£S86LT1 SOVEILELE O 0 0 000 000 O 0 0 0 0 0 0 0 0 98-9°4-9
0ES86LT1 SOVEILELE O 0 0 000 000 O 0 O 0 0 0 0 0 0 98-994-S
0£S86LTL SYVEILELE O 0 0 000 000 O 0 0 0 0 0 0 0 0 98-
0€S86LTI SIVEILELE O 0 0 000 000 O 0 0 0 0 0 0 0 0 98-93d-¢
0€S86LTT SIVEILELE O 0 0 000 000 O 0 O 0 0 0 0 0 0 98-494-7
0£S86LT1 SHVEILELE O 0 0 000 000 O 0 0 0 0 0 0 0 0 98-42.1-1
(q1) (2s) P/ros)  (ersd) (Qus/yos)(Qis/yos)@isf3as) (p/ais) (Bisd) (Bisd) (pyos)  (p/gos) (Bisd)  (p/yos)  (p/g) (3rsd)
PM i 98eg A TP ey ssad ey ey
dsiq puz 18] dsiqg poid sen sen auug ssald

auug sen sen dHd soney Ry BN | sen 1oreredag Jorredag orQ
wmn)) um) Jid orD auug/sen um) suug  0eIMG XeJy|  SI[eS a3eig pug a3e1g 1s1

T E CHNUOWL O G Y

A

0

NS T I T UTE

|



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

SOTI8IYI SOTS68TIY 1S0S8L ¢TI6  ¥9°8C 9¥9T 96'CC 1IvLT €0€ 10T1 19v0TL 9S6S6 L6E 8T€679 tET6T €001 98-FeN-1¢
VOLESIVY PSIOLITIY €LSS8L vEI6 19°8C SY9T 16TC 8SPLT SOE 90Tl  8Y80CL EVIL6G V6L 66879 Vv8C6C ¥0O0I 93-FEN-Ot
9Ee9CIvT I8SYTEITY SLLI98L 6E16 19°8C €v'9C 96TC 00SLT tvOE LOTI  9L8ITL 99¥S6 L6E 6LE1E9 6CE6C €001 98-TeN-6C
9¢8860V1 908LESOLY TEIL8L SPI6 LS'8T €V'9T T6TT 1SSLT SOE 80TI  TSITTL €1L96 06€ 8IVIE9 €8¢67 100I 98-FeN-8C
S8CILOVI vL90SL60Y 9vSS8Y 8TT6 ITLI $0O'SI $O'El €IT8C SOE 60TL 1IvL6lv €L79S 96€ L96L9¢ 6800 t00L 98-TeN-LT
TLOLYOPL 8TIS9T60Y ¥SCL8L 0S16 65 8T 8€9T 88°CTC 9¢SLT 70T SITI  09661L Ovt96 €OV [86679 (9€6C 9001 98-FeN-9C
9ESSIOVL VLSLLYSOY OVTS8L +S16 9Y'8T 9T°9T 9L°TC 16SLT $0€ €ITL  8800ZL 6SL96 00V 016L79 9Tv6C 1001 98-TBN-CT
SY6L86ET YEIT69L0OY 9CSS8L TSI6 6V'8T €€9T 8L°TC TLSLT TOT €ITI  vIETTL vI1086 €6€ 200879 90¥6C 0001 98-TeN-HC
CLEDO6ET 80TLO690OY C1168L TLI6 9S°8T SE€9T 18CTC 0£9LT 66T LTIL  L90€TL 9S6L6 €OV 1910€9 99v6C tT01 98-TeIN-£C
EVLTEGEL S66LIT90V 08888L OLI6 S 8C 8797 LLTTZ 089LT 00f 0CTI TOLIZL 18696 SOV 06£0€9 17S6C 1001 98-FBIN-CC
£90506¢1 ST16TESOY 6LT88L TLI6 E€V'8T 8T9T LLTT LTLLT TOE 8BITI  vTIETL €STL6 £6¢ CLTIE9 1LS6T €001 93-RIN-1T
OLELL8ET 9E8OVSHOY £€688L €LI6 E€V'8T 9T9T TL'TT O0OSLLT 10€ 9ITI  TLESTL 0TY86 ¥6£ Y8E0L9 96S6C P0OOI 98-FBIN-OC
98S6r8El YO6ISLEOY 8VE06L LLI6 YV 8T 8T'9T vL'TT 06LLT TOT LITT  TLESTL QT¥86 ¥6¢€ C081€9 8€967 001 98-FeW-61
96LITRET 9SSTI96TOV BITY6L LLI6 €58C SE9T T8TC 8E€8LT TOE TITI  8IELTL €8T86 96¢€ 9C¢eSE9 6896C V001 98-TeN-R1
8S6E6LET 8ECLIITOY YOVL6L V616 6S8T 8€9T T8TT 168LT 10¢ ¥TTI  1LS6TL +T166 €OV 9969¢9 9vL6C €001 98-TeN-L1
L9099LET PE6GIETOY CEIB6L 1616 LS'8T 9€9C 08°CC 9¢6LT 10€ LITI  9SPIEL 90S66 TOV 766989 v6L6C €001 93-TFeN-9[
TEI8ELEL €08ILSO0Y 09C66L P0T6 LS8T 8€97 €8°TCT 6L6LT 10t STTI  T/EEEL SIV66 86¢ 10°7¢9 0¥86C €001 93-TeN-CI
CSICILET E€YPTLLO6E T8S66L LOT6 €S8T €€9C 8L°TC 9T08T TOE €TTI  8L80EL 1€v66 TOV €€ €9 06867 €0GL 98-FRN-VI
9CIT9ET 198TL686E 8CIL6L 8076 1¥'8C TT 9T 89°TC 8S08T €0¢ 1TTI  vLOEEL SSY66 86¢ SIcye9 vCoe6C €001 98-N-¢I
890VS9€l €ELSLIBGE STI66L TIT6 TY'8T LT9T 9L°TT 9€18C TOE 8ITI  69L9EL 65986 16€ 1E40¥9 L000E E0Q01 98-T°IN-TI
CE6STILT 8019LEL6E €L€908 0TT6 19°8T V97 16CC S8IST ¥0OE 1TTI  LIETvLl PIL66 66€ €09S1t9 6S00€ +001 98-TRIN-11
LYLL6SET SE€L69S96E L96S08 1T7T6 SS'8T 8€97 88°TC 0£Z8C €0€ 8ITI  0TTIVL TS686 v6¢E I88619 8010E€ €001 98-FBIN-Of
LIS69SET 69LE9LS6E TIYI08 LTT6 IS8T TE9T 18TC L8TYT TOE 8ITI  TTLIVL 86166 66¢ 891619 89I0€ €001 98-TBWN-6
0ECIVSET 90ELS6V6E 198L08 OVC6 S8CT TE9T 1I8CTC 9VE8T TOE STTI  1886EL 8VS66 96€ 0799%9 1¢70¢ €001 98-FN-8
V88TISEL SyvevIveE S88Y08 9¥Z6 SE€'8T 91°9C S9TC 16€8T TOE 9TTI  SS9TEL 80V66 66€ 191€49 6L70¢ €001 98-FN-L
eovv8YEl 19SYYEE6E S90808 L9T6 V8T €T9T vL'TT €SY8T 10€ OVZl  TL6SEL VLT66 S6E [L69Y9 theE0e 0701 98-FWW-9
0v09SYEL S619¢STOE €8C608 S9T6 LE'8T SI'9T +¥9°TC 9TS8T €0€ 1€CI  ISvLEL S80001v0V €L8519 €TY0E TO0U 98-1BN-C
VISLTYEL €ITLTLIGE 798118 8976 9€'8T 91°9C L9°CC LT98T ¥HOE STTI  69vTvL $SO00LIOV C16819 1€S0€ 1001 98-FEN-t
L8BBGEET ISESI606E ¥660C8 ¥3T6 V98T V9T €6'TC 9998C 90€ LETI  LOISYL TL900LI0V CIELSO €LS0E 0001 98-TRIN-€
ITTOLEET LSEYO6006E £SV80Y 0818  L8°8C S99C SI'€T 8vIVI SIE vETI  OIITLE LSS6v SOv 00SLZE 680SI SOul 98-FW-C
£L09SEET ¥0658968¢€ O 0 0 000 000 O 0 0 0 0 0 0 0 0 98-FeIN-[
(q@19) (39s) (pyos)  (eisd) (qus/sos)(qus/yos)(qisfyos) (p/qis) (Bisd) (Sisd) (pfgos)  (p/yos) (Bisd)  (p/yos)  (p/gy) (Sisd)
M 3i1s adeig M IPM ey ssay oOmYy ary
dsig puz S| dsigq poig SED sen suug  ssaId

suug sBD sen dHg soney ey 2mssalg sen) Joteredag Joreredag rq
E:U E:U .tom O—NU ocfm‘\w.no EdU oﬁﬂm oum.t:m x.az mo—mm owmum ﬁ:N owﬁm IST

C-30

T ECHNOL OG Y

S

A

S T I T UT E

N



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

6806861 6011709t LOSIOL 0S06 T9'8T TS'9T LYTT 8I99C +9T €811  €¥S869 LTEL6 18C 869809 63¢8C 1001
1LY296Y1 TOE6STSEY TO68S9L 6506 YL'8T €9°9C 66'TT 6¥99C TIT 6811 818869 L9IL6 T8E 019219 T¢¥8C 1001
TI8SEOYT OIVEGYYEY TOSSOL 9€06 L'8T 6S°9T L6'TT €899T S9T €8IT  9€8869 LELIG €8E GZ8Z19 8t++¥8C 1011
6S1606V1 LO9LTLEEY 60EY9L  €£68 S8°6C TL'LT 06'€T S09ST +9T €811  67600L S99L6 L8E 90719 80¢LT 0001
YESER8Y1 86TE6TEY VIVS9L 6£06 S9°8C vS9C L8TT €TLIT L9T T8IT  ¥¥B8IOL +EI86 T8E 6ECI19 10S8C 1001
1189S8Y1 ¥89L6IZEY TOLYOL 9¥06 LS'ST LY'9T 8L'TT 89L9C 99T S8IL  0L6I0L 0SL86 £8¢ 969609 8vS8T <TO0L
Y00E8YT TTOTEVIEY P6VS9L  SS06  9S°8T 9v'9T LL'TT €089 9T 0611  9T6I0L 69L86 I8¢ 6¢v019 98S8C 0001
OvZE08YT 6T¥L990EY 8SY99L  TS06  8S°'8T 8V'9T LL'TT 8189T S9T 9811  £98¢0L 88566 18C LY9019 TO98T (0001
TTVILLYT OL60066ZY LZELOL 9S06 6S°8T 0597 18°TC 6€£89T S9T 88I1  8L8YOL 8ELI66 6LE CEIT19 $798C 1001
€8S6VLYT EPICEI6TY 8T9SOL 0906 8Y'8T ¥¥'9T 8L'TT €889T T9T 8811  9TIB6Y TLS86 69¢ 78TTI9 1.98C t001
00LTTLYT SI1089€8TY 6LVY9L TS06 TS'ST O¥'9T 18TT S089T 69T L8IT  €9L€89 06£96 V8t LLETT9 88S8C 7001
S68S6971 LESE09LTY YO689L S906 LS'ST S¥9T 88°CT €169C 89T 0611  TEIIOL 8TI96 98¢ 0SLST9 €0L8T €001
78689971 TE9VE/ITY SLSL9L 9906 IS8T S€9T 6L°TT €T69T 69T 0611  OILIOL 1£65S6 £6E LT9¢19 +IL8C €001
6S0TVOYT 8SOL909TY TSL89L TLO6 $S'8T SE€9T LLTT LE69T ILT v6I1  ITLTOL 09596 66¢ TIEE19 6CL8T €001
TUISIOPT 9LT86TSTY €€T89L €L06 6V'8T 0€9T €LTT S969T ¥LT €611 848869 ¥¥T96 66¢ 108C19 8C.8C ¢£001
LSI88SYI E€PO0ESYTY YOSILL 9L06 LS'ST 8€'9T ¥8TT L669T SLT €611  8LIIOL 68556 66¢ 861919 €6L8C €001
09119SP1 6SL8SLETY LTIVLL LLO6 €9°8T TY'9T ¥8TT 6S0LT 6LT 06I1  661T0L V696 OV £9vL19 LE8ST €001
LZIVESYT TI9P86TTY 9LIViL 9806 987 6£9C LL'TT L90LT 18T 9611  €LTIOL V¥96L6 VOV 977919 [988T 001
$SOLOSYL 96V01ZTTY 6V8TLL  S806 IS8T CE9T €L°TC $80ILT ¥8C 1611 69VIOL 8YELG6 66¢ 601919 [168C €001
OV66LYYL LYOLEYITY CO0ILL 9606 ¥'8CT 07T9T ¥9°TCT S8VILT L8T 8611  OveEvOL ¥LS96 TOV SLOVI9 $668T €001
86LTSYYL ¥79999077 9109LL S606  €S8T TE'9T LL'TT 00CLT T6C €611  86L80L 16996 10V £€2€619 6006C 666
86SSTYYI 87906861V vTIISL TI06 IS8T TE9T €6TT 9PE9T 96T 06I1  SS1689 0CV68 86E 9vit09 66087 666
TSTO6EYT €0SOEI6IY 61V08L L806 SL'8T 9S°97 SO'€T SYILT €6T 0611  ¥L8LOL LSESH 66¢ L9SST9 1S68C 666
LOTTLEY! $806SESIY 89808L S606 TL'8T 9S°9C 80°€T 68ILT L6T v6ll  TIOTIL LO9VG €6% C09LZ9 8668C 666
8I6vPEYT 9IT8LSLIY €688LL 8606 T9'8T €V'9T L6'TT SITLT 66T ¥611  OTIOLL 6vEv6 86t Z00GZ9 ST06T 0001
COLLIEYL €TE66L91Y LOTOLL 6606 98T ¥¥'9T 66TT SYCLT 00 TOIL  89SIIL ElIve tot 19€979 LS06C 0001
8SHO6ZYL I110T09IY YOL6LL 0016  LS'8T T¥'9T 96TT O0LTLT TOE I6LT  8PESIL v09¥6 16t 966579 8067 666
881€9Z¥1 TIOIVISIYV ¥SLOSL 9016 T9'8C vv'9T v6'TC O08CLT TOE 96I1  €98TIL 81956 96¢ 08LST9 t606C SOOI
806SETP1 8STO9VVIY TSLISL SII6 987 tvv9T $6°TC PEELT ¥0E 00T  60191L TT9S6 €6¢ 686979 TS16C €001
Y1680ZF1 90S8L9€IY 10€€8L LI16  T9°8T ¥P'9T v6'TT 69¢LT ¥0E 8611  8LEBIL ££8S6 86L 0CLLT9 68167 001
(@19) (4os) (o/5os)  (eisd) (qus/s)(qis/pos)(@isos) (p/ars) (Bisd) (Sisd) (ppos)  (p/yos) Busd) (pys)  (p/ay) (Bisd)

P Sis adeig oM P aley ssaid  dMmY AeYy

dsigq puz IS} dsiq poid sen sen sung  SSAId
sung sen sen dHg soney sy 2INSSAIJ sen loreredag Joreredag

un) um>) J13d oED suLIg/sen) wn) Quug  90elMG XeJA  S9[eS a3e1g pug a3e15 15|

98-1dy-0¢
98-1dy-67
98-1dy-87
9g-1dy-/T
98-1dy-97
98-1dy-6T
98-1dy-4¢
98-1dy-¢Z
98-1dy-7¢
98-1dy-1Z
98-1dv-0z
98-1dy-61
98-1dy-81
9g-1dy-L1
98-1dy-91
98-1dy-G1
98-1dy-11
98-1dy-¢1
98-1dy-Z1
98-1dy-11
98-1dy-Q1

98-1dv-6

9g-1dy-g

9g-1dy-/

98-1dy-9

9g-1dy-¢

98-1dy-y

9g-1dy-¢

(42

T ECHNOLOGY

S

A

N S T 1 T U T E

|



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

V99L08ST €8€96C65Y OLIOVL ¥L68 6¥'8T 1S'9T ILTT 08657 6ST 9811 98C¥89 SEL86 8SE  ¥8668S 80LLT 0001 98-LeN-1¢
VBILLLST €179SS8SY OLLIVL ZL68 6¥'8T TS'9T ¥8°TC €1097 8SZ ISILI ST8ER9  88SS6 9S€  9ETY6S E€VLLT TOOI 98-AeN-0F
LL9ISLST €OISIBLSY L8T6VL LL68 8L'8T T8'9C 66'TC SE09T 6ST 811 1ZES89 78966 SS€  €6586S L9LLT 0001 98-ABN-6T
9E9STLST SIBSIOLSY TCO6LVL OL68 L'ST SL'9T 16'CC 0909C 097 SLII 661989 60000IESE  1€0L6S V6LLT 0001 98-AeN-8C
ILS669ST €68LIEISY 9V6LYL LL68 89'8T €L°9T 16°TC 6L09C 097 OSLI 1€L989 97666 €5¢  SISL6S VIBLT (00T 98-AeN-LT
L6VELIST 8Y669SSSY OI89VL TL68 T9'8T 6997 98°TC ¥6097 8ST VLIL LOVL8Y 1SL66 0SE  SP996S 0E€8LT 1001 98-AeN-97
LOVLYOST LEIETBYSY LBSLYL 8L68 €9°8T 69°97 687 ZI197 197 8LII 880889 LII66 TSt  TILL6S 6¥8LT 1001 98-ABIN-GT
[6CICIST 1SSSLOVSY S99LvL  8L68 19'8T 99°9C L8'TC €£197 097 9LII  SIL/S9 Y2066 vS€  16SL6S 1L8LT 0001 98-LeN-1T
8SIS6SST 988LIEESY IV6SVL  6L68 TS'ST 8S°9T 08°ZC SSI9Z 8SZ SLII 10v889 8886 TSE 687965 S68LT 1001 98-AeN-£T
€0069SST SY6I8STSY €8T9VL 0868 TS'8T 9597 LLTT L9197 €97 SLII 1Sv689 10766 ¥S€  008S6S 806LT 1001 98-AeN-7T
9EBTYSSL TIISEBISY 16VLYL T668 +S'8T LS'9T SLTT 16197 197 v8IL  OIL069 €S000I8SE  $TLS6S €E€6LT 0001 98-ABN-1T
SYOILSST ILIBBOISY OLEYPL 6868 1+'8T 9¥'97 $9'ZC 10297 19 0811 196069 91866 €S€  9EVE6S VP6LT 1001 98-LeN-0T
vrv06vS1 108EVEOSY 119SYL 8868 ¥1'8T IS'9T 69°7C LIZ9Z 097 SLII 000069 600018V 1L8Y6S 196LT 0001 98-LeN-61
Leerovsl 68186S6vy O11LYL 6868 8V'8T SS'9T 9.7 €797 09 SLII 960069 LLY66 8¥E  LPOL6S 8L6LT 1001 98-ARIN-81
VO6LEVST €LO1S88YY SO08VL 0668 6V'ST LS'9T 6LTC SSI9T 8ST LLII 961169 VVI66 8¥€  TI¥86S TO0ST 0001 98-ABN-L1
OELIIVST 890€018YY 1€86VL €668 ¥S'8T 6597 08°ZZ €797 097 SLII EVE069 8ES66 TSE  TTI66S 1T08T 100I 98-ABN-91
9OVC8EST LETESELYY 6€10SL 0006 €S'8C LS'9T 08°CC €6797 8ST €811 S9S169  LT066 ¥SE  SOS66S TYOST 1001 93-ABN-SI
ELI6SEST 860€099Y 11€TSL 9668 8S'ST Y9'9C 98°TT €T€9C €9C LLIT  S00989 +8S66 ISE SP9109 $LOST 1001 98-AeN-1
0S8TEEST 98L0S8SYY LLLISL 7006 €L°8T 9997 66CC 1Vt9C €9C 1811 SE6V89 00896 PLE 0SSS09 €608 1001 98-AeN-¢1
60S90€ST 600v60Shy 98€SSL €006  S9°'8T 09°97 T6TC 99E9T 797 0311 v6P-89 8TIL6 TLE  T6IY09 0TIST 0001 98-ABN-Z1
EVI08TST ¥T98EEYYY 800SSL 6006 $9°ST 859 68'TC T9E9T €9T 9811 061769 69TL6 Tif 8SS€09 9I18T 100l 98-ABN-11
IBLESTST 9I9EBSEVY YYOYSL 006 €9°8T 9S9T 68°TC 69¢9C 797 08LL 6EL169 61096 LLE  69SE09 €TI8Z 0001 98-AeW-0I
CIVLCTST 1L98T8TYY 192VSL  LO06 6S'8T SS'OT 63°C7 7897 79T C81L  CTEI6Y 18796 69€  9L6€09 LEIRT TOOI 98-LeN-6
0£010ZS1 OLYYLOTYY 9STESL 8006 7S'8T 8797 T8'TT 8O0V9T Z9T 08IT 995069 LL¥96 OLE  SELTO9 S9I8T 1001 98-AeN-8
COIVLISL YSTITELYY LLOSSL 1006 LS'8T €597 98'TC 6I¥97 €97 8LII 6L6689 TS696 OLE  991v09 LSI8T 1001 98-ACIN-L
EOI8YIST LLI99SOVY T6TLSL 1106 €9'8T LS'9T 68'TC ISYST €97 OSIL  0ZST69 8ECL6 PLE  SEVSO9 01787 I00L 98-ABIN-G
CYLICIST S888086EY TVCLSL 106 98T 9S97 L8°TT LLY9T €97 O8LI 009v69 TOLL6 OLE  €CSSG9 8€T8T 0001 98-AeN-¢
§9CS60ST £491S06EY LEYSSL 1206 ¢S'8T 9¥'9T 817 20S9T £9C SBI1  TTE969 8EVL6 €LE  1S8E09 S9T8T 1001 98-AeN-
£9L8I0ST 908S6CREY S6ISSL €206 LY'8T €V'9T 9L°TC 97597 €97 P8IL  TVIL69 06EL6 OLE I179€09 1678C 0001 98-AeN-¢
LECTYOST TI90VSLEY 8V88SL  LT06 LS'8T 1S'9T +8°TC 19597 9 S8IT  TBIS69 86SL6 VLE 909909 8TE8T 1001 98-ABN-T
9LISTOST €9LIBLIEY ¥S909L 9206 19°8T 0S'97 €8°7C L8S9T S9C TBIL  €LT969 LTIL6 £8E 658909 SSE8T 1001 98-ABN-I
(qis) (Jos) (PA%s)  (e1sd) (qus/yos)(@rs/yos)(Qisfyos) (p/qus) (Bisd) (Sisd) (pgos)  (psos) (Bisd) (pfpos)  (p/aay) (Sisd)
PM Sis  a3eig A PM aey ssud  orYy Aey
dsig puz 5] dsig poig sen sen suug  ssaig
aulg sen sen  dHY soney Ay 2InssaIg sen Jojeredag lowrredag Aeq
um) um)) Jg D auug/seny um) suug  9dejmg XeJy  S9[eS a3e1g pug a3e1g 151

C-32

Y

T ECHNOL 0 G

S

A

0

NS T I TUTE

1



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Y8917S91 6E168E08Y YETSYL €£68 TO6T SELT L8TT 089ST 6LL VLIL 818689 OLOSII86T 69€L8S 88ELT TOOL 98-unf-Q¢
0061591 SO6EPI6LY SIE9YL 8E68  6C YELT LSTT SELST o6L1 vLIT  T0IT69 TI98VII86L £€988S LvPLT 666 98-unf-67
697E6791 06SL6SSLY TSOLYL 968 9687 0€ LT LLTT 96LST 8LI 9LIT  vS¥¥69 LLLITI86T 8€CL8S TISLT 666 98-unf-§¢
ELVLOVOT SESOSISLY LYSS6Y 0TY8 9T 9S¥T 8€0T vI68L 6LL +8I1  TITLSY 6L06L £6T P0SS8¢ TLIOT 6001 98-un{-/T
6SS8YPO1 166VSOLLY 8TISOE  T96L ST'8T TE9Z 1S°TC 10801 06C OLIL  06S6LT 0ty 8vt S60ErT OTSIT S66 98-unf{-9g
8SLLEYIT €986VELLY LT6SEL TE68 S9°8T vL'9T 8LTT LI9ST T6T LLIT  196SL9 0SEI0lvyE 199¢€8C ITELT 666 93-unf-S7
IV1Z1491 9€6S199LY TYTSEL 8€68 L9887 SL'9T 6L°TC SY9ST 88T 1811 10TLL9 80SIOI9VE RTSF8S 1S¢€LZ 0001 98-unf-7
96798€91 169088SLY 81TSEL  €v68 €987 TL9T 08°CTC 089ST €8T T8II  €¥S9L9 v6LO0ISYE P6€£S8S 88ELT 0001 98-unf{-¢7
91809€91 SLYSYISLY VESYEL 6768 V¥S'8T 659T L9TC LELST TBT €811 +OILL9 6£6001TSE 8CEE€8S o6vrLT 1001 98-unf-7Z
6L0SEE9T 1v60IVYLY €STOSY S9T8  TE'9T 8E€¥T LLOT LYE9L 98C 0611  SPIL6E 16685 1SE 99G6€E vEVLI 1000 98-unf-[g
TELSIE9T 889086ELY 89667L 8768 VS8T ¥9°9T L9TT LLSST TYT LLIT  169¢L9 609101THe 0LL6LS 8LTLT 001 98-un{-Og
CSIE6T9T 1TLOSTELY 0S6LTL SE68 SY'8T 0S'9T €9°CC L8SST e€¥T T8IL  T6VELY 91686 £SE S916LS 68CTLT £00I 98-unf-gl
89C/9791 OLLTTSILY S6S0EL 6£68 SS'8C 199 vL'TT 06SST €vT 981  8L6LL9 €0166 1SE LL8I8S T6TLT €001 98-unf-gi
8L6TVTIT 9LITOLILY €166CL 9768 1S°8C LS9T 1L°TT TO9ST 8TT CTLIL  LTBILY 1SL86 1SE ySYI8S SO0ELT €001 98-unf-L]
9LE£91T91 €97Z901LY 9Y97EL 8E68 9'8C 89°9T 8L°TT LI9ST TYC €811  1819L9 V1866 8¥E 8L6€8S 1TELT TOOL 98-unf-9i
6SL0619T LI96TCOLY 166TCL 1S68 8S'8T €9'9C 9L°TT L¥IST 1¥T €6I1  Q9LVL9 99L66 TSE 099€8S TSELT Q101 98-unf-gf
TIIS9191 ST996S697 8LTEEL 6£68 9S°8C T99C 9L°TT SL9ST 1I¥T 6L11  1909L9 0166 0SE [10VP8S €8€LT TOOIL 98-unf-yl
LEV6EIOT LPEEO88OY 619EEL 9€68  SS'8T 0997 8LTT L69ST €¥T YLIL  6SLSL9 0TC86 TSE CPEC8S 90¥LT TOOL 98-unf-¢f
OVLELTIOL 86967189% €9€TEL 1v68 8V'8T ¥S9C vL'TT SILST 8YT LLIT  TYT8L9 ¥I9L6 1SE TILY8S STyl TOOL 98-unf-¢i
GZ088091 SEELO6ELOV €OETEL OV68 SY'8T 1S°9C €LTT OvLST 6YT vLIT  TTSLLY OlvLe 0S¢ 700S8S TSYLT T00L 9g-unf-1{
S8TTI091 TEOS99991 8SSTEL 1v68  +¥'8C 1§97 SL'TT 8SLST 6VT €LIT  TSELL9 91696 8vt 606S8S 1LYLT 1001 98-unf-Qf
LTS9E09T VLYTEGSIY 6€TTEL  8¥68 1¥°8T v¥'9T OL'TT VLLST 6¥T SLIL  6V9LL9  68¥96 LSE 100S8S 88vLT TO01 98-unf-6
€SLOL09T SETO0TSYY SS6VEL Sv68  8V'8C 0S'9T vL'TT 908ST 1ST €LIT  16S8L9 ¥TOL6 65E [8/98S €TSLT 1000 98-unf-g
LY6v86ST 08TSOVYOY 8679€L 8v68 S'8T +S9T 8L°TT SE8ST TST ELIT  €9L6L9 100L6 SSE £€988S €SSLT 1001 98-unf-L
ZI1656ST €868TLE9Y TIOLEL 0S68 IS8T +vS9T 8L°TT 1S8ST ¥ST vLIT  €E€189 SSIL6 LSE Cy888S 1/SLTC 666  98-unf-g
197€€6ST 1L616679v ¥999€L €568 8Y'8T 679 TL'TT 998ST SST SLIT  SEL8L9 16TL6 09t S6LL8S 98SLT 7001 98-unf-g
S6EL06ST LOCSSTIOY €EE6EL SS68 9S°8C 8S°9T €8°7C L88ST LST 9LIT  6£9089 TOIL6 8SE ¥S016S 609L7 TOOL 98-unf-y
80ST88ST VLO6SISIOY 8SSOVL 9968 SS'ST LS9T 08°CT 6£6ST 9ST T8IL  0966L9 LTBL6 8SE 16€16S S99L7 0001 9g8-unf-¢
69SSS8ST 9IVSLLOOY 9986€L 1L68 TS'8T €S°9T 9L°TT TY6ST 6ST 9811 616189 TI6L6 09¢ yO¥06S 899LC 0001 98-unf-g
LT96T8ST 0SSSE009Y L916EL TL6S LY'8T 6097 ILTT €96SC 65T S8IL  8¢ST89 SBIBG 8SE 09668S 069LT 0001 98-unf-|
(q19) (39s) (fos)  (ersd) (qus/pos)(Qis/pas)(qis/yos) (p/ais) (Sisd) (Sisd) (pfsos)  (pfyos) (Bisd)  (pfyos)  (p/ay) (Srsd)
M Sig Beig e N eI ey ssaiy omy ey
dsig puz i8] dsig poid sen sen suug $Sald

suLg sen sen) dudg soney ey 2INSSAIJ sen Joreredag Joeredog g
wn) umy) 1194 )19 suLg/sen) um)) oulg  90BJING XN S9[eS a3eig pug a8eig 18]

C-33

A T ECHNOLOGY

N S T I T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

CO8IIELT LSSLYYCTOS TYI8IL 0688 €9°8T TY9T $8°TC 10IST LTE ISII  0S8LYO 0868 €0V 9TECLS 1LL9T (0001 98-Inf-1¢
19L98TLT 9168TLIOS TYELIL 1688 9S°8C LE9T 6LTC LIIST LTE OSIT  €LIES9 90L68 66€ 8YSTLS 88L9T 1001 98-In[-0¢
YYOI9ZLT vLSTI010S TEYBIL L8888 98T TP9T 06CC O0OTIST LTE LLIT  SOOES9 68788 86€ 0€ESLS 16/9C 666 98-1nM-6C
YCSOETLT TYIE6C00S €ST0TL 6888 98T v¥'9T 68°CC SPIST 8TE 9LIT  TE90S9 LOZ6S TOP 80SSLS 8189C 666  98-IU[-8C
6LETITLT 686CLS66Y SOTOTL 1688 T9'8C €V'9T L8TT €91ST 8TE LLIT  L9ISS9 L9L68 66E 96E£SLS LE€89T 0001 98-Inf-LT
OIT98TLT ¥T8TS886Y 116TTL 9688 TL'8T I1S9C €6'TC ILIST 0¢E I8II  €65559 88706 OV 8S0LLS SPROT 7001 98-Inf-9T
SYOIOILL €166T186Y 0S96IL 6688 LS'8T ¥€97 8LTC 68IST 0€E TSIT T990S9 11L68 LOV 8L9ELS 1989C €001 98-Inf-ST
9G8SEILT €9C01VL6Y €ESPETL 1068 89°8T 6V'9T 68°TC STITST 1€€ IS8II  9LY0S9 6ZLO6 66€ TIYLLS €069C €001 98-In[-¥T
1E90TILT 018989961 6L0ETL 9068 €9°8C Tr'9T L8TT 9STST ¢€£€ €811  +660S9 8.L868 Z0V L6vLLS 9€69C TOO1 98-In[-£T
SLESBOLT TELEI6S6Y 99VIEL 1168 €6'8T 0L°9C S8TT +8TST ¥EE 9811  68L0S9 9STL6 80V YWLLLS 9969C 001 98-Inf-TC
160090LY SOTTETS6Y SYOITL 1168 IS8T ST9T S8TT TIEST 9¢€ €8IT 618059 89658 €IV I0V8LS 9669C €001 98-In(-1T
6LLYEOLT OT90ISY6Y 8LTTTL 9168 6V'8T LI'9T TYTT TSEST LEE H#8II  €SYE99 SL8VS vIv 8LGRLS 8EOLT €001 98-Inf-0C
LTY600LT 1¥€88LE6Y OVIETL V68 9¥'8T v1°9T 18°CC 60VST OPE LSII  S8IY99 EVSH8 viv r96LS 660LT 1001 98-1nf-61
810v8691 10TS90c6Y 898STL L168 €8T SO'9C TLTT 09TST 8vE €611  PYISSO 89148 61 618¢LS 0OV69T 00T 98-INf-8I
8CL8S691 £eeovedey 00vvLl  LTI8 ST LLTC 1661 9L69 L€ LTYI  98vEST 9S661 LOV 6068¢T O¥vL 001 98-Inf-LI
C8LIS69T E€LO6VLIT6Y 91S6TL €068 L8'8T QT'LT TS'TT 69TST 18I O0SI1  7ZS989 #8SOII00E 9.99.S 0S69T t001 98-In[-91
€IS9T691 LIvStyiey OVETEL 0168 96'8C 8T'LZ S8'TT 88TST 181 SSIT 969989 6I6ITII0E LEGLLS 0L69T 0001 98-Inf-¢1
STCI069T 9LOLILO6Y 8VO0SEL  vI68 TO6C SELT L6TT 6TEST TST 98IT  €9¥889 +9L01166C LT6I8S VIOLT <TO0T 98-Inf-v1
968SL891 6C08L668Y 6STYEL 6068 S6'8C 8T'LT 98°CC €9¢ST T81 8LIT  SIEE89  €06T1100€ £C66LS 0S0LT 1001 98-Inf-¢l
£E€S0S891 OLLEVTO8Y LBIEEL 9068 16'8C €TLT 98°CC 19¢ST 6L1 SLIT 918189 19601100¢ CS96LS 8YOLT 1001 98-Inf-TI
CLIST891 €8S01S88Y 8TCEEL 6068 68°8C 1TLT S8°TT 08EST 8L 9LIT 619789 SSYOIITZOE €7008S 890LC <001 98-10f-11
COL66L9T SSELLLL8Y LLLEEL S068 68°8C IT LT 16TT 66€ST 6LI ILIT 000789 80£60166C [0618C 880LT 1001 98-Inf-0l
COLVLLIT BLSEYOLSY 68LEEL V68 L8'8T 0T LT L8TT LIYST SLI LSI1  TYPLZS9 LIIOLIS6T 66118S 80ILZ 0001  98-Inf-6
9L68YVLIT 68L60LISY TYLYEL €T68 L8'8T OTLT L8TT 0SYST 6L1 +8I1  TIEE89 TS00II86C [v1T8S €VILT 1001  98-In[-8
9TCETLIT 8Y0OSLSS8Y ISIOVL €€68 LO'6C 8E€LT T6'TT 19vST 9LI €611  H9¥L89 (Q9SEILZOE LTSE8S VYCILT 7001  98-In[-L
$9086991 968VE8Y8Y TOVLEL 068 T6'8T €TLT ¥8°TT 86VST LLL 9811 06189 €S8ITIZOE 20ST8S velLT V0O  98-Inf-9
LISTLIIT V6VL60V8Y LOVOEL ST68 96'8T 6T LT L8TT TESST 9LL 6LIT  619¥89 S6LZI166T 6C6L8S 0LTLT 666 98-In[-¢
SEOLYIOT 8808SEE8Y 9VS6EL 968 L6'8C 1€°LT 98°CTC 8TSST LLI 0611  +9vL89 (Q9SEIIL6T LTSE]S 9TTLT TO01T  98-If-+
LOSTTI91 1VS81978Y 8I0TYL TT68 10°6C VELT L8TT 8LSST LLI TLIT 966889 TSTHIIS6L 80688 6LCLT TOOT  98-Inf-¢
60656591 VTSIL8I8Y 8ELEVL 0€68 SO'6T 8€LT 16TT TOIST LLI SLIT  $EE689 099+1186C 6C¥98S S0ELT TOOT  98-Inf-T
LTEOLSIT 98LTELI8Y LYIEVL V€68 6T Ye'LC V8°CC ¢V9ST 8L1 8LIT  TLS889 8LISII86T 00868S 6¥ELT 1001  98-Inf-1
(qis) (3os) (pyos)  (ersd) (qusfpos)(qus/yos)(qisfgos) (p/qis) (Sisd) (Srsd) (pfyos)  (p/yos) (Bisd)  (p/yos)  (p/gy) (Stsd)
M 51 98eig P PA Jley ssaiy omry Ay
asyq puz 181 dsig poig sen sen suug SSdId

auug sen sen dHg soney ey 2INSSaI] sen lojeredog Jorredsg areq
wn) um)) iy aMeD Juug/sen um) Juug  9%BlMS XB]|  SI[BS a8e1g pug a8e1g 181

C-34

T ECHNOL OG Y

S

A

0

N ST I'T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

9€86L08T 91E8SEVTS 86€969 L7888 LE'8T LT9T €L°TT LYSYT 80E 9911  €0TBE9 18698 T8E Z06LSS 0819T 1001 98-3ny-i¢
687SSO8T LI16199€TS €00L69 TI88 6£8T TE9T 8LTT 1SSPT 90t 1911  SS066¢ 1¥898 SLE $9€6SS ¥819Z 0001 98-3nV-0¢
8€L0E081 VIGYI6TTS S8SE69 €788 9T'8T 61°9C €9°TC EVSHT 80€ €911 v6C609 LTTLY 9LE $TSSSS 9L19Z 1001 98-3nv-67
S6190081 6TEILTTTS S08969 LE88 9€°8C 9797 ¥9°TT OLSYT 60€ vLIT  690¥6S V¥L88 £8E E€ve9SS €079 0101 98-3ny-§7
ST9186L1 YTSYLSITS TTOOOL 8E88 v¥'8C vE€9C LL'TT VIIVT €IE€ TLIT  LOS6ES SS8LB T8t 9It09S 1S79T 000I 98-3nv-LT
TT10LS6LL TOSYLS0TS TEO00OL LE88 €¥'8T €€9T LL'TT €T9%T TIE OLIL  €0€L6S SEBLE 18E 86509S 19797 1001 98-3ny-97
88€TE6LT OLYPLIOZS vSYIOL LESS 9v'8T 9£9T 6LTT L9 €1€ 8911  60SI¥9 OVBL8 T8E 808195 9879Z 001 98-3uy-GT
IVLLO6LL 9TOSLY6IS 006E0L S¥88 SS'8C SH'9T 88°TT SSOVT €1€ SLIT  LELEVS 9V8L8 18¢ 9ZTY9S S6T9T TO0I 98-3ny-$Z
980€88LT 91169L81S 6/870L €€88 LS'8T 8497 S8°CT TO9¥T TIE 89IT  +80ey9 88168 08t L9729S 8€797 1001 98-8ny-€T
Y8YSS8LT LETI908IS €1HV0L 0S88 €987 6¥'9C ¥8CC v09vC vIE V8II  TLISYY €9868 68¢ 966195 0p797 €101 98-8ny-7Z
088€E8LT YTSI9ELIS €60Y0L L¥88 S'8T 6£9C €8°CCT SOLYZ SIE €LIT  9060v9 LL6LE €8t SSOV9S 8¥EST TOO01 98-3ny-1T
SLIGO8LI TELLS99IS €EIE0L 1S88 9¥'87 €€97 6L°TT 90L¥T SIE 9LIL  908Ev9 LTYL8 98E L120¢ aPEN7 o001 98-8ny-O¢
69VVBLLL 66SYS6SIS 9€9Z0L L¥88 1¥'8T 0£'97 SL'TZ TELYZT 91€ 0OLI:  LiTSOOS +O8LE L3c CISTsy iigs. 066 98-3ny-61
LEL6SLLT €961STSIS 06Z€0L 0S88 IS8T €£9C vL'TT SSLYT SIE ILIL  9levy9 1L688 9LE 6€679S TOY9T TOOI 98-3ny-g[
I86VELLL €LO98VSTIS ¥S610L 8788 1487 €€97 €L°7C 80LYZ SIE €LII  8TETY9 V068 LLE 69S19¢ 16€9C 001 98-3ny-/ |
VLTOTLLY 61L9V8EIS 611E0L TS88 I¥'8T CE9T 0LTT 6¥LYT 9IE vLIT  T19L0V9 £8S68 08€ 16819¢ $6£97 +00L £-m=<-2
GZSS89LY GO9EPIEIS L60SOL 9S88 9+'ST 9€°9C SL'TT SLLYT 91€ SLIT  88¢ev9 8¥S68 18¢ OvSe9S €297 9001 98-sny-Gl
0SLO99LT YOSSEPTIS SE9L0L 0L88 6V'8T 6£97 6L°TC 8€8¥T 61€ ¥8IT  9Z0I¥9 1¥E68 I8¢ S0199S 0697 7001 98-3ny-v1
TI6SE9LT G980ELITS 9CIOLL 7988 LS'8T 9+'9C T8 TT 9S8YT 61€ SLIT  Lv609S V0£06 €8C Z1€L96 60S9C 1001 cw-mgrﬂ
9SOLI9LL €ELOTOLIS 668CIL 1988 89°8C 8597 8L'TT LS8¥VT 61¢ LLIL  6SIVY9  TLEV6G TBE S0€99S 01S9C 7001 98-80v-Cl
66198SLT YESLOSOLS €LSYIL SL88 L'8T 0997 SL'TT 868¥C STE ¥8I1  88TSSS Sv8S6 €8¢ 1S€99S $SS9T 1001 98-8nv-[1
T0SI9SLI 79TE6S60S SPSH69 L988 68°LC 8L'ST L6'1T ¢€06vT ¥T€ tLIT  €6L0V9 08876 €8¢ LEOLYS 65S9C 1001 ow-ww<-o~
86£9€SLI L1L86880S SS09LL 8988 [L'8C 09'9C 08T Tvove vI€ vLIT  0011¥9 Ll6v6 ¥8¢ LSS89S 1099C 100L 98-9nvV-6
9SPIISLT TE9Z8180S STOSIL 9988  1L°8T 0997 8L°TT 9T6¥T TTE E€LIT  8TTLY9 TITS6 V8E TSLL9S PBEIT 866 ow-m:«?m
0€S98YLL LOOLIVLOS 88LTIL LL8S 9L'8T €99 SL'TT ¥8LYT 61€ 9611  0TRIS9 8£096 68¢ €98€9S 1¢¥9C vI0I 98-snv-L
OVLIOVLL 61THSLO0S SLY9TL S888 TL'8T 09°97 18T Lv6vT 0TE 6811  6L9€S9  LIS6 98¢ $I169S 9099 0I0L 98-3ny-9
66L9EVLT T¥LLE090S ST6SIL 8888 18°8T S9'9C T6CC ¥S6¥C 1Tt T6LL  9EVLE9 006 T6¢E 9161LS €1997 9001 98-8ny-S
SYL1YLL 9188IESOS 8SOLIL 0068 8L8T 199C ¥8°CC 9¢6vT TTE SOTI  S088Y9 86LE6 S6¢ 1€969S €6S9C TCOI 98-3ny-y
60698€LT SSTT09Y0S 9TSSIL 9068 99°8C 0S°9T LL'TT 996¥T vTE 80TL 092059 8816 T6E 89+89S S7997 TI01 98-3ny-¢
EVOI9ELT ££9S88€0S L668IL #8888 €L°8C 09'9C 16CTC 970ST Vit 7811 666169 LSYT6 98¢ 8ZEELS 06997 SO001 98-8ny-
L169EELT 9€9991€0S 6L061L 9888 L'8T LS9T 06CT SSOST STE 1811 1SOTS9 0S8I6 L8E 988€LS TTL9T TOOI 98-3ny-1
(qis) (30s) (P3os)  (ersd) (Qus/3Os)QIS/5osy(qis/pos) (p/qus) (Brsd) (Bisd) (ppos)  (p/yas) (Bisd)  (psds)  (p/ard) (Bisd)
s 3is adeig eV ) oy ssaid oawmy ey
dsig puz IS dsig poig sen sen) suug  Ssa1d
suug sen sen) dH4d soney oamy 2InSSa1J sen Joteredog Iorrdag ar(q
um) um) J134 hle) Juug/sery wm)) suug Q0BUNG Xe]y  SI[ES a8e15 pug a8e1g 18]

C-35

T ECHNOWLOGY

S

A

0

N ST I T UTE

[



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

SETOIB8I €809TISYS €LV€89 (8.8 €8T 01°'9C ILTC 1SIYT SIE ¥SIT 981779 9SLI8 00V 16S8VS 8S/ST 0001 98-das-o¢
¥86S8L8I 609TVvivS 768189 1618 IS8T €€°9C T8'TC 9TIVT ¥IE L9IT  SYSL79 6918 L6E £LS0SS 0ELST 0101 98-dos-67
8SBI9L8T LLLYSLEVS 6VLL89 T08S 6V'8C CL'9T 08°CC OVIVZ TIE 9LIT  06VLZ9 766V8 S6¢E €LT0SS PPLST 1701 98-dog-8Z
SILLELBT 6T0LIOEYS S09€69 +6L8 1L°ST £S°9C v0'ET 6SIVT €IE 8911 990879 948 96¢ 29S9SS $9.SZ 0101 98-dos-17
6SSEIL8T YTVELETYS TSOY89  96.8 6C°8C CI'9C €L°CC 08I¥Z OIE L9I1  8SHSZ9 11028 P6g 0L96vS L8LST TIOI 98-das-97
6LE68981 1LE689IVS 6SIV89 L6L8 ST'ST CL'9C 0L'TC 8ITYT OI€ +9IT 99679 P8ETS I16¢ YTL6YS 8T8ST 0101 98-dos-6Z
19159981 €1TS001YS 965989  66.8 9€°8C 81°9C 9L°TC 0IZYZ 0OIE 911 L8E6T9  LELTS L6E S660SS 618ST +I0I 98-dog-p7
1S60V981 LI9SIEOPS 186989 088 6€'8C 0T'9C 6L°TC 86IvT OIE €LIT  €LbSIO 8YST8 86¢ 86VISS 908ST 9101 98-das-¢z
ESLIT9BI 9E9IE96ES O1L889 T088 LE8T 02°9C 08°CTC 9LZvT 11€ S9IT  €8LEE9 80ETS 96¢ T6SESS 068ST SOOI 98-das-zz
LLYT6S81 9T6TY68ES £78689  SO8S IV'8C TT'9T €8°CC 18TvT 1IE L9i1 709759 €6£C8 86¢ ISEYSS 968ST  LOOT 98-dog-1Z
96189681 €01ESTES S9L€69 €088 SS°8C 8€'9C ¥6'TT 00€¥T 1IE€ +9I1  L8ISE9 881€8 S6¢ IYLSS 916ST €001 98-d3s-07
968EVS8T 8EE6SSLES 67SE69  1£88 CS'8C 09T T6'TT 8IEVT 60f 6811  S8]EEY Y0E£T8 SOv LEELSS €€6ST TEOI 98-dos-61
8LS6IS8T 88LS989€S 959€69  £08S 9v'8C 8T'9T 16T ELEVT €IE T9IL  T90EE9 ¢T0T8 L6gE 9SYRSS ¥66ST 1001 98-dos-81
SOCS6¥81 €CTITLI9ES ¥LSS69 0188 CS'8C SE9T 86'TT 68E€YT €IE€ 911 8I1Z9€9 CCET8 S6¢ V9€09S T109T 1001 98-dos-/1
SI80LY8I 6SS9LVSES 1TSE69 €188 €8T STIT L8TT voevT 11€ 9911  6ISEE9  T0ETS8 86¢ L86LSS 9109T €001 98-dos-91
CCYIVY8I LEOEBLYES YTYEG9 0188 vv'8C STOT LYTT TVEVT TIE 911 €LvbE9 9TYT8 66¢€ L9SLSS ¥009T +001 98-dos-G
OvOZTY8T €19680%€S S9¥S69 1188 Ly'8C Q€9 €6'TT 8TWPT OIE 1911  0£L9€9 8CET8 S6¢ 81009S €S09T 1001 98-dos-t1
CI9L6E81 8VIVEEEES 9PP069 (188 6C8C 11'9C vL'CC 90V¥T 11€ 7911  $91Z€9 2078 96¢ 0v0SSS 6209 +001 98-dos-¢1
90CELEBT TOLEOLTES €LST69 #1888 +E'8T 91'9C T8'TT 8EVVT TIE €911  TIETE9 6918 L6E SYLLSS €909T P00l 98-dos-Z|
89L8VE8T 6ZITI0ZES 118169 6088 1€8C S1'9C 8L°CC LEVYT OIS 8SII 996679 8SPT8 €6¢ 9999SS  €909Z 0001 98-das-11
LEEVTE]T BIEOIEIES 124569  +788 LY'8C 8T9T L8TT LEVVT 1IE€ €LIT 61879 LLEE] 66€ TE68SS 7T909C 0101 98-das-01
V6866781 96SE£TI0ES 105669 0788 79°ST V9T TOET IvvvT 01E 6911  80I9E9 SOIES OOV 0L979S 9909C S001 98-das-¢
ESYSLT8T S60VT66LS 8L8169 0788 LY'8T LT'9T T8TT TOEYZ +OS O8I PSIPE9  179¢€8 10V S69¥SS L16ST 1701 98-dos-8
LSTIST8T LITTET6TS OLI869 7788 [9°8C 6£°9C 96'CT €0VYT €0€ vLII  €IVEE9 S9SES 901 EL1E09S STO9T VIOl  98-dos-£
8VLITTBI LyOVESSTS TS8S69 1788 8V'8C 67°9C 98°TT EEVVT POE OLII  L9SOE9 1LLE] 00 01S8SS 85097 €001 98-dos-9
SIETOTBI S6I8EVLTS €90969 788 CY'87 €T9T ¥8'TT TO6VPT €0E 6911  LTIPES £v678 00V 06£6SS ITI9Z 1001 98-dos-¢
EC8LLIBT €CITVILTS 1EVIOL 6188 19°8C O0V'9T 66'CT LISYT €0€ T9LI  LS9619 789¢8 £0v 909¢9S 8VI9T 0001 98-dos-
90EESTIBT TOLOVYITS €£S069 788 C8C OI'9T 6v'CC LBVYT 80¢ 9LIT  €IYIE9 09¢88 18¢ 8180SS SII9Z 0101 98-dog-¢
6188CI8I 8910SLSTS LYIS69 6788 ¥'8T 08'9C €LTT LLYVT LOE vLIT  OISEE9 LSPLY 78E 8979SS SOI9Z L001 98-dos-g
CYEVOI8T 1T0SSOSTS 90L969  9£88 EV'8C 0£'9C SL'TT 90SHT LOE 6LIT  TH69E9 8E€IL8 L8E 09vLSS SE19C €101 98-dog-|
(q1s) (3os) (®/3os)  (ersd) (qus/gos)(qis/pas)(qus/sos) (p/ais) (Sisd) (Sisd) (p/yos) (Pyos) (1sd)  (p/yos)  (p/gy) (Srsd)
P 81s  a8eig M 1PM Aey ssay  omy ey
QwMQ “EN ~w~ mwma UOunm wmo wmmu ocv_m wwuunm

Juug sen sen dHg soney ey 2InssaIg sen Ilojeredag Ioreredog aleq
E:U E:U Jd oﬁU uc.cm\wmo E:U uug oum.f:m XeJA Saes uwﬁm pug owﬁm 18]

C-36

S T ECHNOL OG Y

A

o)

' T U T E

N s T



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

9887¥S61 1€9LL8S9S STVLLO 1SL8 +'87 1197 €8°7C €S8€T veE ISIT  €8TS09 LTEBL 8I¥  96¥v¥S OvvsST 666
€E061S61 907007S9S SOELLO 9SL8  LE'8T 80°97 T8TT VL8ET 9£€ ¥SIT  9LILO9 +vvOSL 81y 869v¥S T9¥ST 1001
6S1S6¥61 106TZSYOS 169549 SSI8 €87 1097 vLTT 9L86T 9¢€ TSIT  T8TOO9 9SISL 61y  9S8TYS vI¥ST 0001
€8TILY61 OLZLYSESS 00Z9L9 09/8 €87 0097 TLTT ¥68EC 8¢€ 9SIT  S8TIO9 8SESL 0Ty €6LTYS €8¥ST TOOL
685LyP6T OLOTLIEOS V69LLY T9L8 vE'8T €09 ¥L'TT €16€C 6E€ 9SIT  SSEI09 L9¥Y8L TTY  TO6EVS VOSST TOOI
QLYETY6L SIEE6VTIS 90089 0S88 8T'LT 96'¥T TRIT 8T6YC 6€€ ¥SIT  SSITO9 +vIT8L vT¥y  €L10VYS 98S9C TOOI
81586561 6LZEISIOS T16LL9 9.8 1€'87 TO'9T SL'TT 9¥6ET 8€€ SSIT  8¥8T09 90LLL LI¥  06VSYS 6€SST TOOL
Z097LEG] S9ESEI19S LE16L9 098 9€'8T ¥0°97 LL'TT LV6ET 9¢€ 1SI1  6TLTO9 SEV8L €T¢  €VTSYPS 0VSST 0001
CSO0SE6T 1€Z9SH09S YOVLLO 99/8 6787 TO9Z TLTT SY6ET 6£€ LSIT  €SITO9 1S68L ¥Ivy  180¥¥S LESST 8001
01L9ZS61 L738LL6SS 656089 S9/8 I¥'87 809 I8TT 696£C 6£€ SSIT  +T9109 €IV8L STP  09L9¥S €9SST TOOI
IvLZ0€61 8981606SS V169 OLLS €87 L6ST YL'TT 866€T OvE LSIT  I¥0T09 L9ELL 9Ty  TO8SYS ¥6SST TO0L
€vL8LT61 STLSIVSSS V686L9 €LL8 67°8T 009 T8TT E££0¥C OvE LSIT  00LEOS 8O¥V9L 81y  98€8¥S 1€9ST CZ00I
O1LPSZ61 1E8SELLSS L6V6L9 SLLR ST'ST L6'ST 08TC €S0vC OvE LSIT  TLEVO9 L6T9L Sty LL¥V8YS €S9ST TOO0L
LS90EZ61 VEE6SOLSS ZIvZ89 8LL8  LE'8T 10797 v8TT +SOVT 1¥€ 0911  66T¥09 STYIL Ty  €8T6¥S ¥S9SC TO0L
€0990Z61 ZZ69LE9SS 767189 T8L8 €87 96'ST 18°TT vLOVT 1¥E 7911  €69€09 8E8SL 8Ty  LyIowS SL9ST 1001
6ZST8161 879S69SSS 002089 18/8 8787 €6'ST ¥LTT 0OLOYZ €ve 1911  €SYE09 O¥99L 0ty IEPLvS 1L9ST 666
6SV8S161 8Z6710SSS 0S€089 1648 8T 98°ST 0L'TT 160vYT T¥E SLIT  9SES09 8SO09L LEy  6V89¥S T69ST S1O1
S9EHEI6]1 S6STEEYSS 106189 1088  LT'8T T6'ST SL'TT 1TIVT I¥E 9LIT 657909 8¥TIL gy 0S88¥S vCLST SIOL
LYTOLI6L L69ZS9ESS 603789 /818 187 86'ST LL'TZ 6LIVZ OVE €911  8PTSO9 18TLL LTy SYI6YS €TLST 9001
Q7198061 6886967SS L8SE]9  S088 €8T 88°GT 0OLTT SSIVT 1¥E LLIL  TPSE09 E€L69L vvv €T8YS 09LST TTOL
€1619061 ZOS98TTSS €1Z¥89 1088 VE'8C 16'ST SL'TT EYIvT T¥e SLIT  TLYW09 8STOL 9%y OLIG6YS 8¥LST €l0I
08LE061 6307091SS VLLTZ89 96L8 ST'8T S®'ST 1L7T 691¥Z 1¥E L9IT  9SI€09 LEYSL Iy 9888¥S 9LLST 6001
199€1061 SIS6160SS ST8989 PIS8 6787 €8°ST €L°TT 8LIYT 1€ 9LIT  €S9609 98€SL 1Sy ISLISS 168ST 1201
€8668681 16VZEZ0SS V4889 S088 6787 S8'ST 08°TT 9vEPT SYE TIIL  ELOVI9 ESTVL 8¥r  060SSS 9965 0001
LE0S9681 TYLEYSEYS 960069 8088 €8C 88°ST L8°TT S8EYT 8¥PE 1911 TOOLTZ9 9TveL €y 00LLSS 9009C OLOL
75907681 LY9ESSSYS vE0Z0r  L808 €887 8€°97 67°€T SY6El 0SE LSIT  v¥8L9€ O00LEY 0Sy  ¥hLivie TL8YL €001
LOL9TZ68T TI9ISYSYS €OVI8S  6Lv01 90°6C L8°97 L1E€€T LO0OT SS TOIE  €V68TS OITIL 00y  0£€99% 8eell 0001
00L90681 60T0L8LYS 1€6V89 T6L8 L¥P'8T vT9T 18°7T S$SOFVT vIE €LIL  OVLTZ9 14978 90y  6L98YS LSIST OCO0I
V978881 SLTSSILYVS SYL889 1618 1S'87 1€9Z 98°7T SSIYT €1€ 911 €I€ST9 8LYES 00y  €€TISS V9LST CIO0L
Y8Y8C881 £ES96V9VS SETSY9  6LL8 88T 8197 I8TT SYIYZ SIE +SIT  S60079 96€18 00v  TILOSS 1SLST 666
6EEPESST S6T118SHS ST1TS89 +8.8 1€87 1197 LLTT ¥OTYT SIE €SIT  LITYTZ9 01608 00y  TSOISS ¥I8ST 666
(q1s) (os) (ppos)  (eisd) (qsgas)qis/as)(qis/sos) (p/ars) (Sisd) (Sisd) (pfyos)  (pjgos) (Bisd)  (psos)  (p/gy) (31sd)

—_03 mdm uwﬁm =u>> =u>/ Qmm mwoum EQM EH |

dsig puz S| dsiq poid sen sen Juug  SSdid
unfm mmmu mmmu dHd mo:mm BNM P_:wwolﬂ mm.U uo:w.aaom uoum‘-mn_om
E:U E:U ,?onw Q?.U ustm\wmmu E:U uug oum.tdm XPIN wo_um uwﬁm U:N owﬁm 1S

98-10-1¢
98-1°0-0¢
98-190-6¢
98-1°0-8¢
98-190-LT
98-1°0-9¢
98-1°0-5C
98-10-%C
98-100-€C
98-10-¢C
98-1¥0-1¢
98-10-0C
98-90-61
98-1°0-81
98-100-LI
98-10-91
98-1°0-61
98-O-¥1
98-100-¢1
98-10-Cl
98-1°0-11
98-10-0L

98-1°0-6

98-1°0-8

98-10-L

98-1°0-9

98-1PO-S

98-10-v

98-190-¢

98-1°0-C

98-1°0-1

C-37

T ECHNGOL OGY

S

A

0

S T I T UTE

N



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

ITCSITOT S899E8YRS TRI899  8SL8  TE'ST 88'ST 6LTT V6SET 79 8LII LTOV09 LO6TL LYy  LTLLES T91ST LIOI 98-AON-OE
CE9I610T €0S8OIY8S L9L899 LSL8 VE'8T €6'ST +8'7 86567 79 9LII L9EL09 ISLTL TWY  TOT6ES L9IST €I0L 98-AON-67
YE08910C SELOGYERS VCSILO  99L8  TE€'8T 06'ST L8°ZT TILEZ €9 9LII 010¥Y09 8LLIL St  08TZHS 88TST E€I10I 98-AON-8T
Ceevyl0T 11787878S TLOOYE €008 TS'8T TI'9Z Z0'€T ¥I6I1 $9¢ 9911 8CLYOE  6V69t Oy  LTSVLT LILTI 100I 98-AON-/T
86ECEI0T 6EI88KTRS LETISY  8L901 9€'8T S6'ST 06T 9EIEC 0SE 890€ €50L09 0€LOL OYY  €YL6TS SLOYT 000I 98-AON-9Z
CIT6010C TOOCEBISS €8YILY  LSL8  1T'8T 98'ST 6L°TC €08EC I¥E 0911 965809 S80EL Oty  OISTYS 98€ST H00I 98-AON-ST
65vS800C 61SOST18S €8S1/9 8SL8  T'8T S8'ST 78T SISET £ve 0911 V81019 O0LOTL 0Ly  68YEPS 66EST €001 98-AON-HZ
VYI1900C 9€688v08S 89S00T  668L 1S'El OI'IL €68 vvbL Obe 1911  Z00ZSI SI991 O0EY 09499 6£6L €00T 98-AON-€Z
002vS00T 89€88E08S YL6IT9  18SGT SI'ST LL'ST 9L°TC S60ZZ OV ZSOE 768109 €LS99 SE€v  LT8TOS 19SET 8001 98-AON-ZZ
SOLTE00T V6£9IL6LS LOGTIY +YL8 1T'8T +8'ST T8TT 66VEC 8be 1LIT ELTIN9 LIBOL SE€V  $CE9ES 190ST 1101 98-AON-1Z
9098000C L8VEOIGLS 80999 6EL8 1787 S8'ST S8°TC OI9EC 0SE SSII SSI€09 LEBOL TEY  06£6ES 081ST TOOI 98-AON-OT
966v8661 6YYLEVBLS 981599 (0VL8 ¥T'8T 68'ST €8°TC 9LSET 1S 7911 106109 VSITL Oty  €IZ8ES ¥PIST TOOT 98-AON-61
OCYI9661 €99LLLLLS 9TIS99 0Si8 67°8T €6'ST £8°TC LISSC 0SE 9LII v89¥09 SC8TL €€V  S699€S €L0ST 1Z0I 98-AON-81
606LE661 9LSIOILLS T6VS99 1SL8  TE'8T 66'ST 18°TT 66VEC 1SE SLIT 1ETV09  9V8YL STV  €16SES 090ST ZTOI 98-AON-L[
OI¥Y1661 SYOLYYILS LTTS99 918 8€'8T €097 08°Z Ovver 1S5 9611 80LZ09 66LSL 6TV  0SEVES 966¥7 6E01 98-AON-9]
0L606861 LISSLLSLS TV6599 €LL8  SE'8T L6'ST S8'TT O06VET TS 00TI 09209 98EEL 9EY  61L9€S 6¥0ST 9£0I 98-AON-S[
0879861 9LBGOISLS 886£€9  LS98  99'87 +T°97 61°€C 1ZIZC 095 9611 €0T0SS  LIVL9 Sy 1T6TIS 06SET LTOL 98-AON-v[
65ESy861 888SLYYLS 6LITY9 9288  19'87 €59 10°€C 1142 LIE +esl 8S198S  L¥88L 6LE  PEYSIS TO6ET TOOI 98-AON-CI
8V6CI861 6OLYEBELS 0T98E9 1188  8S'8T SY'9T 16TC SVEZZ 91E boel LTSE8S TTTOL 88€  9I8IIS 6Z8ET STOI 98-AON-TI
0900861 680961€LS SBILED S88  65°8C 9V'9Z 06TT LSTZL +IE 796l V89185  vIv6L 88€  61€0IS 89LET €Z0I 98-AON-I|
ILEBLLOL YO68SSTLS SLIVI9 6618 TI'8T 009 08T 6S8IC 9IE SPel L¥88SS 0S00L 98¢  C1€86Y €IEET TOOI 98-AON-CI
LSYOSLOL 6TTYY6ILS 8TVIL9 1¥L8 1€'8C 96'ST ¥8'TC LILEC ££¢ TSI €50S09 OLIVL 6Tv  98SI¥S $6TST TOOI 98-AON-6
OVLTELOL TOSTLTILS 1SLOL9 OVL8 9T'8T ¥6'ST T8°TT SELEC T8 6bII LYES09 LOIYL €TV 869I¥S PIEST TOOI 98-AON-S
S0060L6L 0SOZO90LS 9vv0L9  €vL8 +T'8T T6'ST 03°CT IVLEC zee ISII SYT609 SITYL vTv  9TIYS 0TEST 1001 98-AON-/
VITS8961 V091€669S 0CTL9  ¥vi8 S8 LI1'97 T8'TT LILET See boll TIT609 9vv6L 9Ty  9IPIPS SOEST 1001 98-AON-9
LESTI961 YBESSTOS 191949 0SL8  €S°8T ¥T9T SO'ET O00LEC ZE€ T9I1  H6LL09 809SL 61y  S9I9YS SLTST €10 98-AON-S
LEBLEIOL €TT6LS8IS 6LIVLY +SL8 TH'8T 11'97 88°CC CILEC 1£E 911 V8E009 6189L TTY  €S9ZYS 66ZST 9101 98-AON-t
SLIVI96L YWOSO6LIS ¥689L9 SSL8  TS'8T TT9T 68°TC VELET s OII 919609 SE€68L I1Tv  ISEEPS I1€ST 8I10I 98-AON-€
L8£06561 0SI8TTLIS 916SL9 OVL8 8¥'8CT IT'9T 68°CC SELET £e¢ OSII SSL909 t198L SIv  1TEEPS TIEST 0001 98-AON-T
87999561 VETTSSI9S €09VL9  V¥9L8 687 8097 9L°TT T9LEC TEE OLLI 8TI€09 VL68L TTY  86L0VS 1¥EST 0OTOI 98-AON-I
(qis) (3s) (P/yos)  (ersd) (qus/os)(qus/yas)(qis/pas) (p/qis) (Sisd) (Sisd) (p/yos) (pyos) (Bisd)  (pyos)  (p/gy) (Sisd)
=03 mﬁm uwﬁw =o>/ =w>> Bmm mwou& me Qmm
%WQ ﬁ:N Hwﬂ Qm_h— ﬁo._nm - w«O wmo uctm mmu.—m

uc_um wmo maO &mm moum.m oqm,m E:mw@u& mmmu ._Qm..an—om uo_mumaom oﬁﬂ
E:Q E:U .w._o& o—mU o:th\mmO E:U o:ﬁmm oom.tdm uaz woﬁm uwﬂm ﬁ:N owﬂm ~m~

C-38

TECHNOL OG Y

S

A

0

$ T I T UTE

N



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

£€97/£607 [SOTIESO9 6VTYS9 1698 TE'ST 96'ST #8°TT TOIET vvE TSI 610S6S E€STTL 1€V G8GLTZS 6£9vT (000 98-9°Q-1¢
19111607 TSL9S9t09 €97HS9 L698 68T T6'ST 08°TC LTIET €SE 9SIT  €6C86S LEITL vev TTELTS 999PT 666 98-9°0-0¢
$€016807 0TSTOOY09 80SHS9 L6988 E€€'87 S6'ST 78TT €01 L¥E 8SIT  TL6L6S 6LECL Stv 991,278 OW9VT 666 98-3°A-67
1£6.9807 ZI08YEE09 €961S9 0IL8 LTS8 88'ST €8°CC TI90ET Lve ELIT  LYL66S 9TEOL 8ty 66978 S6SYT L10T 98-2°G-8C
6981807 670969709 9€6€S9  00L8 9787 98°ST 6LTT OVIET 0SE 8SIT  +9¥86S T101L 6LV STYLTS 6L9YC 0001 98-9°d-LT
6ZL1T80T ZI1TY0Z09 62EHS9 TOL8 1€°8C €6'ST 6L°TC €IIET 8SE T9I1 148965 8SSTL 9¢¥ 1999ZS 0S9¥T S00T 98-9°d-9¢
91986.07 €8LL8ET109 0STOS9 LOL8 9€'8T 96'ST v8TT OVIET SSE€ S9IT  17796S O08ICL Ovv 167825 6L9YC 9001 98-93Q-SC
9/¥SLLOZ €ESTELO09 9L2SS9  LOL8 8T'8T S8'ST L8TT ILIET €SE TIIT  8¥ES6S SE069 Lvv 86862S CTILYZ 9001 98-3°2A-¥C
GOSZSLOZ LSTOLOO09 190¥S9 +0L8 €T°8T 18°ST 06TT 691€T 9SE€ 6SIT  0SSYP6S  6VSL9 vib LSHOES O1LYT €001 98-9°d-€T
9€167L07 961ZZV66S 81€SS9  81L8 17°8T T8'ST ¥8TT 0£ZEC 0SE 8911  896S6S ¥9069 8LV 1690¢S VLLYT €101 98-3°d-TC
906S0L0Z 81899.86S 1L1SS9 80L8 T8 18°ST €877 €€ TSE 8SIT  TSBS6S SYTE9 8Ly GLEDES SLLYT 0001 98-2°d-I¢
€1978907 LOLITI86S 880859 €1L8 €87 68°SC 16TC ¥STET TSE 1911 98L96S VIL69 ey 9v87¢S 108vC <TO0T 98-3°d-07
61765907 619ESYL6S ZOVLSO €I1L8 ST8T €8°ST L8'TT €LTET 0SE 0911  €vLT6S 09889 viv $STCeS 178YC 1001 98-°d-61
9Y19€907 LS196L96S S099S9 TIL8 8787 68°ST SL'TT 8ITET LSE €9IT  SL8S6S €00EL 8tV 6€187S T9LPT 8000 98-220-81
87621907 TSS6E196S LO16S9 €TL8 V'S8T 66'ST 88°TT 80CZET 9SE€ SLIT  8E196S  TITIL OV 0001ES 0OSLPT TIOL 98-9°Q-Ll1
0ZL68S07 STY08YS6S TI986S9  +T7L8 €€°8C 16'ST 68°CTT TO6TEC 9SE 69E1 194965 10SOL vy £€80€¢ES 0Ov8vC TIOL 98792091
8TH99S07 78S0T8Y6S 180199 6IL8 €€°8T ¥6°ST 18°CC SEeeT €SE 1911 I6¥L6S V88TL 8ty QLETES L88PT 8001 98-9°Q-C1
€60EVS0T TOS6SIPES $9L799 €IL8  6£°8C 66ST S8TC Sveel 85S¢ SSII L66S6S  ELTEL 6LV 99¢ES 868YT 666 98-°A-tl
SYL61S0T LELOGVESS SSOEL9  LIL8  T6'ST TS9T TEET €LTET LSE 9911  LII86S OTWYL 1vv ¥89Z¥S 178vYT 9001 98-2°d-¢l
SLY96V0T T89ETZT6S 99L099 0SL8  LEST 86°ST S8°TT 16TET ¥SE ¥6LL  LSSI6S  LLSTL 6tV OLIZES LEVPT SEOI 98-2°0-Cl
YSIELYOT 916T91T6S TI8S99  LTL8  9V'8T 00°9C 00°€C S6£E€T 0SE VOLL -9L¥96S  TLIOL OSY SOI8¢S 166V 1001 98-2°A-11
68L6V70T S60L6VI6S 189199 8TL8 LE'8T S6'ST 06'TT 6TVET 6S¢ TIIL  #1€86S 60SIL tvv 8969¢S L86YT 1001 98-9°d-01
09£9Z40C YIVTERD6S 9VP99 6148 9€'87 S6'ST ¥8°TT 6IVEC $9¢ ¥SIT  STO66S LIOEL Cvy [Y0SES 886VC 866  98-°A-6
1€6Z0%07 896.9106S €ZLH99 17/8 6€87 96'ST €87 VIVET €9¢ LSIT  LOO009 OSIEL Sty 6Z9%€S 1L6YC 0001 98-93d-8
L1S6LE0T tHTE0S68S vOV999 6548 87'8C SO'9T 68°CC 66£€C 19¢ SLIT  68086S LILEL Lyvb 00LSES tS6vPT 6101 98-2d-L
8119S€07 1789€888S €7L199 1€L8 6€£87 86°ST S8°CT VIVET 19€ 9911  I¥T96S . LILEL TvY 0L0SES 1L6VT SOOL  98-9°-9
$OLZEEOT LITTLISYS 0G8S99 [¥L8 SE€'8T v6'ST LYTT S8YET T9¢ 9LIL  88¥86S eCITL iy €Z0LES 9P0ST TIOT 98-2°Q-¢
61260€07 LI€90SL8S T6EL99 IvL8 6E£°8C 68°ST 98°CC 80SEC 19¢ 89IL  8EIS6S T6ELIL 8SP YPELES TLOST €001 98-%°d-v
11LS8T0T ST68E898S 871999 +EL8  9¥'8T 86'ST €8°CC LIVET ¥9€ 6911 199665 PSLEL 9SY TeSyes SLevT 1001 98-9°d-t
Y62T9T0T LLYTLIO8S €0SS99 9.8 €87 S8ST 9L°TT 9ISET 65¢ 6811  0L0S09 TEL8IL 6VY 991GES 8L0ST 0£01l 98-3°Q-C
8118€707 SL690SS8S 06T0L9 8EL8 9¥'8T 1097 S8TT TSSET +9¢ T9IT  66VE09 9LYVYL 6VvY 0L08ES SIIST 00l 98-2Q-1
(a1s) (30s) (p/pos)  (eisd) (qus/pos)(Qis/yos)(qus/pos) (p/ars) (Bisd) (3isd) (pyos)  (p/yos) (Bisd)  (ppos)  (p/gy) (Bisd)
P Sis 98uis A IPM ey Ssaly  ory ey
QW~Q GCN uwﬁ QwRH UO&& wmo m&mv o:ﬁm mwo._.m
oulg sen sen dHg soneyj ey 2InSS21] sen Ioeredag Jorredag g
Eﬁo EBU .fo& o—a.\.v oﬁtm\wmmv E:U Oﬂﬁmm Do&.ﬁ:m XBN wo_mm Dmmxm OEN uwaum 1St

C-39

T ECHNOLOGY

A

o

N ST I TUTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

62997917 991ST8YTI THSOSY 8L98 €£'8T €09 18°TC €9677 ¥TE ISII  TISSSS +OIvL OY E€CLETS 06VPT TOOL L8-Uef-1¢
999€091T YTIVLIYTY OSPTS9 T898 9€°8T 01'9C +v8°CC 900ST TTE TSI  SLv68S LE/YL viv Y0SSTS 9¢SvT 1001 Le-uef-G¢
09908S1T VLITTSET9 TS8ESY 8898  TE'8T LO9T LL'TT 880€T TTE ISIT  1S606S 9919L 11V 98LSTS VvT9¥T 0001 L8-Uef-6C
CLSLSSIT TTE]IYTT9 1THES 88LL €T CL0Z 0081 LT9€ T11€ €911 991SL 1.86 91t C6CS9 898¢ 6001 L8-uef-8T
SP6ESSIT 106V8LTTY 8YEIE9 LTI8 6T'8C V6'ST ¥8°CC LISTT €vE TSI 8YYI8S +T69 Ot 0L60S 108¢C 1001 L8-uef-/T
8TILESIT £SSESITTY €6TSYY 0L98 8T'8T T6'ST 6L°TT 8ISTT E€VE VSIT  LO9YVSS S€TYIL LEh SLOOTS 9¢evT 1001 L8-Uue[-9T
O1880SIZ 09780SITS T989Y9 8998 SE€'8T 66'ST 98°CZC LISTT I¥E €SIT  OP8ESS OLZIL S£v £G9ICS SeehT 1001 L8-uef-CT
£6658VIT 86198079 1T19v9 0L98 LT'ST 16'ST 6L°TT SS8TT €VE ISIT  80098S OICIL StV 8LLOTS SLEYT 0001 L8-Uef-HT
8EIEIVIT LBTSITOTY 9969Y9 LL98 €8T €6'ST 08°7C 19877 €€ 8SIT  806S8S TOSIL ¥EV 98CITS T8EYT 1001 L8-Uef-£T
LLTOYYIT 17€89S619 910849 SL98 1€'8T 96'ST S8°TT 068TC 8E€€ PSIT  Z0688S 0SCIL OFY SS6CTS tivve 1001 L8-Uef-7T
LBELIVIT SOEOT68I9 €TV6Y9 TLI8 8T 66'SC 06TT L98TT 1EE€ €SIT  Zv668S 86L0L Obv 909¢CS 88¢bT 0001 L8-Uef-1T
0TSY6EIT TBB0LTSIY 8/98Y9 SL98 9€'8T S6'ST ¥8°TC €L8TT SYE SSIT  +EE68S €ZZIL Ovp YSYTCS So6tv? 0001 L8-Uef-0C
LYOLLELIT YOTTTILIY 1656Y9 SL98 8€'8T S6'ST L8'TT TSSTT 1IVE #SIT  908/8S SI90L St 0STeCS ¥oyvZ 1001 L8-Uef-61
SOLBYEIT TIBTLE9TI 9TE6Y9 1198 +E€'8T 86'ST LS'TC TI6TT 9YE 8PIT  86688S OCTIL 1€V [LOYTS 9evbT 1001 LY-uef-8]
£SBSTEIT 98VETEIN ¥TS6V9 0L98 VE'8T L6'ST LSTT 6167T 9¥E LYII  9SE€68S 110IL PEY LO6IVCS tvhybT 1001 L8-Uef-L1
YE6T0CIT TI6EL9STI LYO6Y9 SL98 9€'8T L6'ST €8°CC 988TC vve #SII  0£168S 09LIL SEV 096CTS 80¥vC 1000 L8-tef-9]
8Y008CIT SI6VCOSI9 ¥991S9 8198 6£°8T 66'ST S8°TT +S6TT 6V TSI €L0L8S +OZZL Oty ocvves 18%PC 00T L3-ue[-Cl
Y60LSTIT 1STELEYIO 6980S9 9198  6£'8C 86'ST 08°CC 926TC 6V TSII  +LT98S TH8ZL Ttv TL9TTS ISYrC TOOL L8-Uef-p]
89IVETIT TBETTLEI 811TS9 8898 6E°8T 96'ST T8'TT 0L6TT TSE 0911  S8888S  6L61L 9vb CLTYTS LevyT 9001 L§-uef-g]
86LLITIT €9T0LOEIO I8LESY 6898 SY'8T TO'9C 68°CC 086ZC £S€ 0911  09Z68S 0961L 94 T665CS 80SYT 7001 L8-uef-71
8ITBBIIT T8YIIPTI9 LTITS9 T898 €4'8T 00°9C 98°CC 8E6TT TSE LSIT  €ST68S 8861L 9t SvTS 9vre C001  L8-uef-|]
08CSILIT SSEYILITY ¥80TS9 €0L8 LE'ST €6'ST ¥8°TT S86Z7 TSE ELIT  T8Y68S SOOIL Lbv 8L0STS TISYT 6101 L8-wef-(OI
S6CCYLIT TLTTITITY TE6ES9 €898  8E'8Z 86'ST 06'CC THOST €SE OSIT  06S68S  vL60L OFp 069LCS SLSPT 1001 L8-Uef-6
ESTOITIT 6£€8SHOI9 ¥SEECO 1898  SE'8T 96'ST €8°TT 9VOET SSE OSII  S6L88S v617L 8EY SEI9TS 6LSYT 866 L8-ue[-3
LOT960IT S86¥08609 L68YSO 0698 8€'8T S6'ST TS'TT 9LOET LSE HSIT  LLIO6S S61ZL v 90L9CS 119vC 001 L8-Uef-,
LC1EL01T 8800ST1609 I8CHS9 0698 €€8C 16'ST 08°CC S60ET 8SE€ TSIT  €01Z6S SI8IL Shb 8999¢7S 1¢9vC 0001  L8-uef-9
9€00S0IT 90856809 LSEVS9 6698 1€'8C 88'ST S8°TT VIIEL 6S€ 6SIT  16906S SPIOL Shb 61708CS TS9YT 0001  L8-Uef-G
CT69T0LT 6VVIVBLO9 TITSS9 6698 TE'8T 16'ST 68°CC 9EIET 09€ LSIT  +60€6S 8SO0L 1P 96v6ZS SLSYC 1001  L-uef-¥
98LEO0LT LETIBILO9 OEILS L6988 9£'8T S6'ST €8°7C ILIEL 09€ €SII  +LSE6S 0SEZL Ivh 6¢888¢S CTILYT 0001  L8-uef-¢
S190860T 80167S909 0£TS9S 88¥8 8'LT 8E'ST ST'TT TEEOTZ 19€ 0911  0O0SP6S SSLE9 vt LOECSY 8917 0001  L8-Ue[-T
£870960T 8L8£96S09 LY8TS9 90L8 9€'8T S6'ST LL'TT 0I0ET vve ELIT  €0I8TY 6L0EL St 961¥CS 0SSHC 8I0T  L8-uef-]
(q1s) @3os) (Pf3os)  (ei1sd) (qus/pos)(Qusfyas)(qis/yos) (p/qis) (Sisd) (Sisd) (pfyos)  (pfyos) (Bisd)  (pfyos)  (p/g) (Sisd)
M S1is 98eig A TPA aey ssay ory ey
dsig puz s dsig poig sen sen suug  SSaid

auug sen sen dHY soney ey 2Inssald sen Jojeredag Jorredag arq
wm)) um)) pick orD Juug/sen) wm) duug  90epmG Xe]l  SO[BS a3ess pug a3eiS 151

C-40

T ECHNOL O G Y

A

N § T I T UTE

!



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

$890¥CTT 198S0VTY9 S6vbS9 0598  $8°8C ST LT 18°TCT P$69TC 9vI LyIl  89TT09 ¥S8001T8T PWOLIS $0TVZ 1001 L8-G°4-8C
066L1TTT 99CISLIYY 067959 0598 68T 1€LT €8TC 60LCT Lyl 9¥I1 180909 O00LIOI¥8C 60+8IS 0TCYC 0001 L8-9°4-LT
18TS61TT 9L0S6019 STO8S9  +S98  L6'8T LE'LT 06CCT PILTT 9vl 6vI1T  STVOI9  6VSI0IS8T 97T0TS SCTYT 1001 L8-9°4-9T
L9STLITT 1SOLEYOPO 161659 6798 10°6T OV'LT €6'CT €TLTT Lyl tvvil  1IVEl9 ISPIOILEL Z011ZS vEZYT 1001 L8-9°4-SC
YY86V1TT LSSLLLEEY 10S8S9 8598  $6'8C vELT SRTT PSLTT SPI OSIT  08LEI9 60E€COIS8T 0€861S 89TvZ 0001 L8-9°d-1C
060LTITC 9SE6116£9 17099 6598 67 6C°LT €6'TT 99LTC vPI OSIT 096719 €£6S10198C €90ZZS 08Z¥T 0001 L8-9°d-¢£TC
PTEYOITT TH16SH8E9 1S0199 1998 10°6C IV'LT S6'TC L8LTT 9v1 ISIT  ITLSI9 L6SIOIS8C 8C0ETS £0ErT 1001 L8-9°4-7C
LEST80TT T6086LLEY SEI099 +998 86'8T 8E€'LT €6'TT 6LLTT vyl +SIT  €9SPI9  SIE10198C 90vTCS v6chT SOOI L8-9°d-1C
8C/8S0TT 9S6LEILEY L69199 6598 66'8C 6€£°LT v6'TC SC8TT vyl 9pll  S9PSI9  96SI10198C €16eTs ¢hebT (0001 L8-9°4-07
€£€6SE0TT 65T9LY9E9 80ST99 0L98 66'8C 8€°LT TE'TT €S8TT vyl PSIT  8SLEI9  660701L8T $89¢7S €LEYT 0001 L8-Qod-61
080€10TT ISLEIVSED LT8T99 0L98 66'8C 6€LT 68°CC P98CC ¢tvl €SIT  CTII9I9 €16Z0198C 78TETS S8EVT 0001 L8-9°d-81
91206617 vT60SISE 00€199 LL98 S8°8T ST'LT 88°TC TIL6CT Ovl SSIT  9LTv19 9STO0IS8T 8LEYTS LyPPT TOOU L8-99d-L1
6219617 ¥7968¥YE9 90S08S $E€S8  SS°LT 19°ST TSTT 1L01T 8C€I TSIT  1998¢S 170S9 1S¢ €CSYLY €LYTT 0001 L8-9°4-91
€TTIV6IT 811606E€9 €6SLY9 S998 Ti'8T 8097 €8°TT L98TT €TE€ 9VIL  8ST68S 19¢vL 80V €I12CS 83¢hT 7001 L8-9°4-Si
9GEETOIT YTSI9ZEEY 9P00S9  0L98 6€°8C 19T TQTT L6STT LTE 6VIT  €6168S 96VSL 9Iv vivelS 0ThvC T00Ll L8-Qod-vi
6SH0061T 6LYI19TEY L8E6Y9  1/98 9€'8C 01°9C 6L°TC 868TT 8Tt 6Vl 0SL88S 8LLSL ClY 0181CS 1¢hvT TOOT L8-92d-¢l
19GLL81T 160796E€9 +€80S9 S/98 9¢°8¢ 119C 08°TC 6v6LC 6T 6vIL  06V88S 8SI9L 60¥ CEIECS SLYPE 1001 L8-9°4-Cl
TI9YSSIT 8STIICIE9 €LVIS9  $198 €4'8T LI1'9T €8TC SI6CC 6Z€ ISIL  LY068S VLEIL Tl Y9TETS 6evvT SO0L L8-9od-11
L691ESIT ¥8L6S90EY 1T6ES9 898 H¥'8T 91°97 88°TC €66ZC 0L 6VIl  vLEleS LOVSL L1y 9019¢S €TSvT 0001 L8-9°4-01
POL8OZIT £98S000€9 10989 6898 SI'8C 166 98°CC 1v0€C 6CE SSIT  P6L68S  900L 60V §799CS VvLSPT 0001 L8-O2d-6
£99G8L1T 6STLSE6T9 6£€TS9 €698 €7°8T 86'ST S8CC 8OIEC 0¢et PSIT 989765 SBIVIL LIV €06L7S SYO9YT 666  L8-4°4-§
GCSTILIT 0T6V0LSTY 9ESLSE  L96L €8°08 T9'8T ¥I'ST L6SIL LTE 9SIT  LST6TZE 0SL0V t0¥ 90S16C 89¢Zl 0001 L8-d-L
8G60SLIT SSELYERTI 919€87 086 LI'8T 96'ST ¥L°TT 89001 [ITE €S6T 6YELST 09¥ZE TOV 0687 8€L01 0001 L8-9°4-9
0680VLIT 69L£90879 9€ZSY9 1998 87'8C 809C 08°CT 9187C 17E 6vIL  0OI908S 18L¥L TOV 8S10ZS teer? 0001  L8-9°d-¢
VLOSTLIT €€S8IVLTY TO06V9 SL98 8¥'8T TT'ST L8TC 88LZT 0CE T9I1  E¥P98S SSEQL 11V 6CCITS C0EVT 6101  L8-92Adv
98756917 1£S69.979 99€8Y9 1998 9¢°8C 11°97 08°CC 7987C €Tt 8¥II  8EV98S 8EISL 11V GECITS €8EYT 0001 L8942
YTYTLO1T Y911TI979 8LTLY9 8898 €87 €0°9C 78T TL8TT 1TE (911  969L8S 9tteL SIv 8V0TTS T6trT 6101 L3-92d-C
TSS6Y91T L8YELYSTO 1TL8Y9 1198 €8T €097 08°CC €T6CC ¥Te LPIL  €€SS8S  6SOvL SIv LI9TTS 8¥PbT 0001  L8-9°d-1
(q1s) (3os) (pfyos)  (eisd) (qis/pos)(@qus/pos)(qus/yas) (p/ais) (Sisd) (Sisd) (pfsos)  (p/pos) (Bisd)  (p/pos)  (p/dy) (Sisd)
S adeis PM IPM ey ssaid ey ey
dsig puz 181 dsig poid sen sen Juug  SSaId

JuLg sen sen) dHg soney ey 2INSS14 sen 1oreredag 101eredag areq
um) wn) JId o11) Juug/sen wn) Juug  QJBJNG XEN  SO[eS a8e15 puz a3eig st

C-41

T ECHNOL OG Y

S

A

NS T I T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

LO6LYE6TT ST1TO61T99 1S81E9 TT98 1€8C 60°9C S8TT 6IETT TTE LVIL  €EOVLS LZETL SOV 91001¢ t08€C 0001 L3-TeN-1¢
8LYTI6CT VY9€8SS199 vOETE9 +798 1€°8C 80°9C €8°CC SE€ETT 0TE LYII  STYYLS 809ZL 90V 88860S 178¢C 0001 L8-TRN-0OF
eV1068CC 190976099 TLETE9 1798 LT'8T 60°9C 8LTT 69€TT 1TE€ THIT  TI6TLS 090¥L 86€ LLYO0S LS8ET TOO1 L8-TBN-67
YLLLIBTT 689£6T099 OSLYE9 +T98 LE'8T 01'9T 08°TC VLETT vTE SYIT  €TOELS 9S8EL SIv 0ST0IS T798¢C LOOI L8-TeN-RC
00VSY8TT 6£68596S9 9v6€€9 €798  1€°8C 80°9C 8L'TT €6£TT €TE tvvIl  9€9¥LS S68EL LOV 01001S T88ET TOOI LY-FBIN-LT
LOOET8TT £66VT06S9 LBSEEI LTI8  LT'8T LO'9T SLTT TIVIT +TE +rvIl  0TEILS ZOSPL 00V £V860S €06£C 1001 L8-TBIN-9T
$65008CT SOVI6£8S9 681S€9 6798 TE'8T 01'9C LL'TT 6TYCT ¥ SPIT  968TLS 61LYL SOV EVLOLS 1T6ET 1001 L8-TeIN-GT
9918LLTT 91TISLLSY 9L6SE9 8T98 €€'8T 11'9T 8L'TT €EVTT STE tHII  0€8ZLS EESYL Ol CIITIS SC6EC 1001 L8-FRN-tT
CELSSLTT TYTOTILS TOT9E9 €798 SE€'8T TI'9T 08°CT 1I¥bCT €T€ 6E11  TOOVLS Stvvl LOV TILIS Pve6eT 1001 L8-TeN-€T
C6CEELTT 8E0V8YIS9 0819€9 LT98 TE€'8T 11'9C 9L°TC VIVTT $TZE IvI1  ST9SLS 6IISL €0V CTEIIS 8S6E£T CTO0T L8-TeN-TT
8C80LLTT 8S8LY8SSI LTOLEY TE98 VE'8T O1°9T 9L°TT 8LYTT 9TE€ vyl  6TITLS TIOSL 60v IPSLIS t€L6€C 1001 LS-FEN-IT
0SC889CT 1€801TSSY 9T18E9  L€98 LE'8T €1°9C 8LTT €6VTT STE SVIL  0TSLLS V8YSL LOV [9¢CIS 686€C 1001 L8-TeN-0OC
LSBSI9TT SOLTLSYSY €689€9 LE98  6T°8T SO0'9T 9L'TT €ISTT €€€ 9YIL  ¥609LS 0ZOVL Olp 99¢ZIS OIOYT 1001 L8-TeN-61
YYEEYITT TIBSEOELSI 650689 €£98 6£°8T €1'9C €8°TC O0ISTT TEE €VIT  OILLLS €TTYL €1y 898CIS LOOPT 1001 L8-TeN-81
YE80T9TT €SL96TESY 0198€9 €€98 9€°8T SI'9T ¥8°TT 8ISTT 6T€ TYIL  1LS8LS 0Q6¥YL vOv STEVIS 9I0VT 1001 L8-TeN-L1
91€865CT tVIBSITSY 1860Y9 V€98 v¥'8T 91°9C +¥8°TT 8ESTT TEE THII  6V68LS 168VL SIV C08VIS LEOYT 1001 L3-TBIN-91
8LLSLSTT TILLIOTSY SYLIY9 8€98  9v'8T 81°9C 98°TC 6VSTT €€€ SHIT  ¥P68LS 168VL 91 P8ECIS 6¥0PT (0001 L8-TBIN-CL
6CCESSTT LIVSLEISO 8TITY9  S+98  I¥'8T €1°9C 08°CC L9STT €£€ OSIT  SSS8LS  TEISL 9P CLYPIS 890vT 0001 L8-TRIN-+I1
C990€STT 68TVELOSY 061EY9  0S98  6V'8T TT9T 68°TC 9LSTT 6T ¥SI1  TTLLLS SETSL ¥1v L9918 8LOVT 1001 L8-TeN-CI
98050SCC 660160059 6STSY9  L¥98  SS'8T TE9IT TO6'TT 109TT 61 OSII  T6CI8S  LOY9L 80V LS6L1S TOIVC 0001 L8-TeN-T1
S8YSBYCT OV8SYY6Y9 ¥86179 0698  8€'8T 1T°9C T8CT 179TC 91€ ISII  6VE6LS 86L9L S6€ 8CI9IS 9ZIvC 0001 L8-TeN-11
Y98T9VCT 9S8E088Y9 OVIEY9 (0S98 8T €T9T €8°TT 9Y9TC LIE 6VIL  1LO6LS 0£69L S6€ 1L691S TSIYC 0001 L8-eIN-0O1
81T0VYCT OTLO9I8YY S9SHY9 1698 €8T $TOT L8TT TL9TT 8IE 8PIT  69ZI8S OPS9L 86€ 8¢V8IS 08IvC 1001 L8-TBIN-6
IVSLIVCT SYIQISLYY 1¥T9%9 LS98 98T 62°9C 16TC LOLZT 0OTE ISIT  €6108S 19L9L 96€ 0SI0cS 8ITvC 0001 L8-TRIN-8
6£8V6ETT Y066989t9 OTLEES €€€8 €1°6C 16'9T SL'TT TTESL 0TE OSIT 89888y 88T9L ¥0¥ SI1891% 1I¥S61 0001 L8-TEN-L
LIS9LETT ¥819€€9Y9 TIE9SY €498 H0°6T LY'LT €6'TT T09TT 6¥1 8SvI1  60986S 16ST0118C ILISIS SOIvC 0001 L8-FIN-9
S16ESETT TTBOLISYI 8TIVSY 9¥98  €6'8T SC'LT L8TT 8TSTT 6VL 8YIl  60£S6S OLEIOIIST 69VLIS €E1¥C 0001 L8-TeIN-C
LBTIEETT Y61STOSYY TSLESY 6Y98  68'8T 0ELT ¥8°TC 6797T L¥l ISIL 662109 LEGOOIZST 6L891S VEIYT 1001 L8-TeN-¥
8S980ETT TYYILEYY9 8LISS9 1698 €6'8T €€°LT v8°TT L¥Y9TT 8¥1 ISII  891€09 T6SI0IS]T £9ELIS PSIVC 0001 L8-TeN-C
11098CCT Y9T9ILEYY 1€V9S9 €698  L6°8T LELT TSTT 6S9TT Lyl €SIT 406109 190€0198C SYOLIS 991vC 1001 L8-TRIN-T
CSEEITTT £€86S0EY9 TL6ES9 1698  68°8T STLT 18°TT 899ZC L¥l OSIT 880409 66Y00198C 991LIS 9L1YT 0001 L8-TBIN-1
(q18) (J0s) (pyos)  (eisd) (qus/pos)(qus/yos)(qusfyas) (p/aps) (Sisd) (Sisd) (pfgos) (p/sos) (Bisd) (p/yas)  (p/gy) (Sisd)
M 81 93eig M P ey ssald omy ANy
dsig puzg 18] dsiq poig sen sen) suug  $$21g
suug sen sen dHYg soney ey 2IMSsaIg sen loleredog Ioeredag req
um) um) Hd oRD suug/sen um) Juug d0ejMG XB||  S9[BS a8e1g pugz a8e1g 18]

C-42

TECHNOLOG Y

S

A

NS T I T UTE

1



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

611YVSET STEISP6LO VL8LOE L816 V18T L8'ST €8°CT €LOEL 8TT 8ELT
9Y0TESET 1SYES06L9 SLS69E 9L16  96'LT 9L°ST 1L'TT 8ITEL 0fC 17T
QTSLISET SLSCIL8LO 9LYISy OFVT6 E€Y'6T 91°LT E€L'vT 1€8%1 9TT 017C
L66T0SET 66ELLTSLY 08S90S L6888 8787 €8°ST 18CC €EI6LL +0E 90LI
¥80S8YET 6180LLLLO LTI90S S688 8T'8T ¥8'ST S8°TT L6BLL PO SOLI
LSIL9VET TEOYITLLY O6VSOS €688 LT'8T S8'ST L8TT 188LL €0E€ YOLI
90E6¥YET 9616SL9L9 6TVSOS 1688 678 06'ST 88TT 998L1 10€ €0LL
OvPIEYET LOLESTOLY OLLYOS 6888 8T'8T S8'ST L8'TT 6V8LL TOE €OLL
16SEIVET L668VLSLY 6EV99S STO6 Z¥'8T 10°9C ¥0'€C 1€661 66C O0O0LI
099€65€T 8SSTRISLY 8SE0E9 0198  67°8T 18°ST 8LTT TYTTT TLE S8ETI
8LE1LEET 10TTSSYLY TITTE9 V198 E€E€'8T L8'ST 6L°CT 9IETT ELE 6ElL
79067EET 836616EL9 €TIVE9 LI9S 8E€'8T T6'ST 68°TT VvETT €LE OPIL
81L97EET 998S87EL9 L66EEY 1798 €€8C S8'ST 08°TT 6LETC VLE 1IN
6SEYOEET 6981S9TL9 SEVLEY  +T98 (V8T 96'ST 68T LEVIT vLE Ovll
206187ET €EVYIOTLY LSIOVT  TTZO8 80°0T 09°LI 09'SL 09611 vLE Lyl
TY6697€T LLTYLLILY €TE6EL 9SES  96°6C LS'LT TS9T LL9YC 8VE LIL
SOTSYTET YSEYEOIL9 910789 +098 88°0€ 99°8T €¥LT 980T LIE 9SII
6L1€TTET 8E6TSEOLY STGLT9 €098 67°8C 8097 187 9617 SIE 8¢l
£86007€T €10STL699 089879 1098  1€°8C 8097 08'CC LOTTT 8IE 8¢ll
9LL8LIET €E£960699 T668T9 +098 1€8T 9097 08°CT 81TIT 0OTE LEIL
8SSOSI1ET 1VELOP899 1SS8T9 S098  8T'8C ¥0'9T 18'CC 9TTTT 0CE Lell
ZEEVEIET 061858199 ¥006Z9 6098 88T €09C 08°TC TveIr 1€ Ovil
060Z11€Z 98L60TL99 00L8T9 TI98 9T'8T €0°9T 6L°TT LvTTT OTE Tvll
€H3680€7 980185999 S8L879 ¥I98 9T'8T 90°9T T8TT 0STTT 1Tt wvll
€65L90€7 10€TS6599 SIE679 LI98 8T'8T 80°9T ¥8'TT €STCT 1TE Lyl
OVESYOET 9862ZES99 SEOY09  I¥S8  9€8T 91°9C 16'TC 0TEIT 1TE Evil
020%270€T ISESILY99 €E01E9 1198 €87 LO9C S8'TT 86TTC 1T€ 8EIL
ZTLI00ET STEL8OYO9 9¥Y0E9 0798 8T'8T 90°97 €8'CT €6TTT 61t Lyl
6IV6L6CT TL8ISYEYY OPLTE9 +I98  9€°8C 1197 €8'7C 11€TT TIE Ovil
811LS62T TEIYTRT99 916€€9 LI98 '8 8197 v8'CT 1TETT TTIE vl
(qis) (3os) (p/3os)  (eisd) (qus/yos)(qis/yas)(qQis/Jos) (p/qis)
Pm Sis 8wg M 1TPM
dsig puz 8| dsiq  poid
o:_um mamu m.n.U mmm wo_.EM ey AINSSAId
E:U um)) fom o_aU Q:Cm\wdw E:U uug oua(t:m XeW

08ILIE
X401 88%
68¢10¥
£e06sy
94424
Se16esy
17885y
LTEGSY
169915
YYSILS
SOSELS
Y90vLS
00€TLS
S9T9LS
£98L0¢
0

999Tvi
9££695
CISILS
8€00LS
60L0LS
¢elOLS
YZ06LS
8YVILS
OvIvLS
1399414
L8669S
9L6ILS
VOSTLS
1TISLS

(Bisd) (Sisd) (p/3os)

sen
so[es

gCLet viv L8Y86T tP6tl
8LTOV TOY 0SI00E LeOvl
LT6YY SIvy £88L6¢ S8ISSI
YEIVS 6vp 91680t t0161
609¢S Ly 91680v 88061
$8EES Vb €L8807 0L061
P6ES LEV 77880y 1S061
162¢€S Shv LEI80Y 9t061
06¢6S vy Sel6Sy LSTIT
99%19 SSv LE€9L0S t9LET
86C89 TSP 06980¢ 108¢€C
L89L9 TSV POvILS 0¢8ET
81189 9¢Y 9¢e01S 898¢C
76L89 0SY SHILIS 0E6LT
800vC SSY 0vS981 9SLCI
L68ST 8¢V 80tvS9 9£9T
8r0LT 90V 888609 965¢T
ySyTL Tov L8€90S TLIET
9v8¢CL SOV G8€90S ¥89¢T
°seTL 11y TLS90S 969%C
CC8IL 607 16890S S0LELC
L981IL O1Y 0TIL0S 1TLET
ev0CL LOV 18690S LTLET
0902L Ty 6€LLOS 0ELET
080cL 10v 06280S €ELET
09¢69 10V YTre8y 8ELTC
I[L81L 90 716606 18LET
910CL 0t 9L680S 9LLET
L6ZEL 11V 67608 S6LET
LO9YL SOV 79L60S 908¢T
(p/10s) (Bisd)  (pf3os)  (p/9Y)
Qam wwou& Aty QQN—
sen sen auug
Joreredog Joreredag
J7eig pug 23e1§ 1]

L8-1dy-0¢
L8-1dv-67
L8-1dv-8T
L8-1dv-/T
L8-1dy-97
L8-1dy-6T
L8-1dy-4T
L8-1dy-€T
L8-1dv-¢T
L8-1dy-1T
L8-1dy-0T
L8-1dv-61
L8-1dy-8]
L8-1dv-L1
L8-1dy-91
L8-1dy-G[
L8-1dy-p1
L8-1dy-¢1
L8-1dy-T1
L8-1dy-11
L8-1dv-01

L8-1dy-6

L8-1dv-8

L8-1dy-/

L8-1dy-9

L8-1dy-§

L8-1dy-p

L8-1dy-¢

L8-1dy-7

C-43

T E CHNOWL OG Y

S

A

0

T E

T U

N s T I

|



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

Y7E808ET 1£6966989 S1SL9T TE96 SP'8T 9T9C O1°€T €Ov6 8LI OI8CT 9V90¥CT VLI6T 66¢ LETLIT 67001 0001 L8-KeN-1€
17686LET 61V6TL989 ¥T899T 9796 VV'8T vT'9T I11°€C TRE6G LLI SO8T 68L6SC S6T6T OV SH891T 90001 1001 L83-AeN-0F
6£S68LET S6SC9Y989 €L199C LI96 I¥'8T TT9C II'EC 69€6 9LI L6LT VLBOYT OLI6T 86¢ TIS9IT T666 T00T L8-ABN-6T
OLI08LET TTY961989 €6009C TI9 16°LT 1L°ST 60°€C 61€6 9LI T6LT 191T¥C €£SEvT TO¥ LITSIT 6£66 7001 L8-AeN-8T
IS80LLET 8TEIE6S89 8S699C L0966 LS°8T 8€9C I1'€C vvee SLI 88LT 6L0S€T P0SOE 00V TE6STT S966  T00T L8-ABW-LT
LOS19.L£T 0LE699S89 8L669T 0096 S8'8T V99T LO'ET 8SE6 9LT T8LT  LP6SET 08vee 10V L98SIZ 1866 0001 L8 SEN-9T
6Y1TSLET T6E66ES89 88L69C L6S6 16'8C 699C SO'€T TEE6 SLI 08LT 6£80€T 1L6EE 90V 8L0SIZ €566 1001 L8-AeN-ST
L18TYLET YO96CISR9 9890LT €656 6C 6L97 €O'ET PEC6 SLL 9LLT 610SET ¥60SE TOV 066V1T SS66 666 L8-KBN-¥T
E8VECLET BI168S8189 €66S9C €866 S6'8C €L9¢ 11'€T 8816 ¥LI ILLT E£V8IET TSTEt SOV 8YETIT 66L6 0001 L8-ABN-€T
SO6CYTLET STO6T6SY89 S9LELT €856 €6'8C 0L'9T 60°€T €9v6 SLI T9LT  6¥9TST 1SIvE 90V 86¥817 T6001 001 L8-KeWN-ZT
TESYILET 19161EY89 6L8VLT 1LS6 90°67 €897 II'EC 6Sv6 SLI 1SLT  78£9¢T €8ISE LOV S6S8IT 88001 TOOI L8-AeN-1T
€LECSOLET TVTYYOVBY TOTELT O0LS6 66'8C 8L9T 80°€T tvTve vL1 ISLT 1¥S9¢C 906vE COV 0ISLIZ 1S001 1001 L8-ABIN-0T
6v6S69€T 0801LLERY 6L0ETT 11S6 96'8T LL'9T TL'TT €O0LL €L1 9vLT LOS98T 9PTIE 86¢ 996VLL SI1Z8 866 L8-ABN-61
9y7889€T TO08YSERY 910CCL  TOL6 €L'8T €S9C 9LTT LvTy T6 P00E +66£01  OF091 OOv 14996 6TSy 1001 L8-ABIN-81
666£89E€T S86STYESY YLIETT €696 €0°6T €897 80'€ET €¥Zy 16 966C 16tEv01 91651 00V 0S6L6 STSY 0001 L8-ARN-LI
95L6L9€Z 11820£€89 ¥ETETT 8196 1067 1897 11°¢C 8¥Cy 16 1867 T8ISOT LILST 10V ¥6186 1€Sy 1001 L8-ACIN-91
80SSL9ET 9LS6L1E89 ISTRIT 6996 1€8T 1197 SE€TT LLIY 16 TL6T 809P01 E€ELSI 66¢ 0SEE6  SSPr 0001 L8-AeN-SI
I1ECIL9ET 9TEI90E89 900ECT  ¥S96 S€6C SI'LT 1TE€T 16ly 68 096C vv6S0L  0£S91 00F 9TL6  OLYY 0001 L8-AeN-t1
OPLL99ET 0TESE6TYY PEEETT 1196 SI1°6T 969C 11°€T 1€k 06 9v6C CPEIOL  €L791 86¢ S8LL6 TISY  TOOL L8-AeN-€I
606799¢T 986718789 19CE9L  ¥¥96 €1€ O0I'6C TTST 91T 68 6£6C 0OLLEYDL €610C 10V ILSIEL €9SS 1001 L8-AeN-TI
£69LS9CT STLISIT8Y SBLCOVT L6V6  6S°8C 6£9C 91°€C 80O¥8 O0S1 ILILT 986¢lT ¢€LlLT 00V IvLv6l L968  T00L L8-ABN-11
C8T6VIET 1VEIIVT89 LIVEYT €8v6 €SS 8T PEOT S0°€T 978 SSI v69C  LI6vIT €8LLT TOV €81961 €606 1001 L8-KeN-0l
6SLOVIET £T6L91T789 1SL6ET VvLve TI'8T 16'SC 60°€C 97S8 961 +¥89T I8EVlT o6¥0VT COY €98961 €606 666 L3-KBIN-6
£CCTEIET LLIBTOIBY 1L96EC SOV6 61°8C L6°ST 80°ET COS8 ¥HSI 9.9C Ievell vO9VT OV SI17961 8906 1001 [8-AeN-8
1€LETIET 105889189 LSTIVC ¥Sv6 Vvv'8C ST9CT 11°€C €8Y8 TSI L99T €TEVIT 6099T 86¢ S90961 L¥06 T001 L8-AeN-L
8YTSI9ET YPTLYYIBO LECLEC 9Pb6 V08T 68°ST OU'ET tv9¥8 TSI 6S9C 6leviT E€lELT 66¢ S8¥S6l LT06 666 L8-ABN-9
¥8L909€T ¥1660C189 S9TY8T ¢€ov6 CI'8C T6'ST €8°TC 60101 OSU 1S9C  LL9TST 1vCie 10V LSLOET 18L0OL 1001 L8-AeN-G
$L996SET 6V9ST6089 LI9689E TIT6 TO'8T TY'ST 8L'TT 89IEL LTT 8STT 1€0LTE TSOO0V OOV ¥86667 vYOYI 0001 L8-AeN-v
LOSEBSET 1899SS089 TLERIE 9076 10°8C 18°ST 9L.°7¢ O0OSIEl 67T t£STC vITlice L910V 10V €YT667 STOVE 0001 L8-KBN-€
LSEOLSET 0SESBINEY 1€689E€ 00T6 LO'8T 98°SCT 6L°CC 6TIE1 67T 8¥CC TS88CE 18C0V vOV 181662 700F1 0001 L8-AeN-T
8TTLSSET 618618619 v6¥89€ 00T6 I1°8C 06°'ST T8TT 601El 6TC 6YTT 09CSCE 9TyOv TOV STI66T 186E1 1001 L8-AeN-1
(qis) (30s) (pf3os)  (eisd) (qus/pos)(qus/yos)(qus/yas) (p/qis) (Sisd) (Sisd) (p/gos)  (p/yos) (Bisd)  (pyos)  (p/gy) (Sisd)
M 8ig a3e1§ HE Ty ey Sssalg  owy ey
dsiq puz i1 dsiq poid sen) sen) suug  SsaId
suug sen sen dHg soney ey 2InSSaIg sen Jojeredog 1oreredog arq
wmn) um) J1d o[E) suug/sen wnyy suug 9%elmg Xy  S9[eS a3eig pug a8e15 151

C-44

T ECHNOL OGYY

S

A

0

N S T I T UTE



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

1006057 01TTT0S69 ¥1€997 S8L6  SS'8T LE9T 80'€T 8TL6 9L1 1967 T896£T 1790t 86¢
€0LOS0VT 968SSLY69 ¥6€59T 066 8S8T 6€9T LOET 1Tt6 LLL 9967 VL98ET S960€ 00V
ZSE1L0VT TOS687Y69 60799T V8L6 98T TY9T YI'€T 80t6 CLI 1967 LSIOVT TSSOE 96%
yL0790VT S6TETTV69 80LS9T 8LL6 8S8T 1¥°9T TL'EC L6C6 GL1 SS6z ¥I10VT 865S0€ S6E
LLLTSOYT SSSLS6E69 809Y9T SLL6 8¥'8T 9T'9T 60°€C 1676 VLI 7667  S968€T SIS6T SOV
0RVEVOYT LL6T69E69 L86EIT 89L6 YEST YI'9T YI'ET SIE6 7Ll vveT  6691¥T L16LT TOV
1LIYE0VT 0668TVE69 LITLOT 89L6 ST8T SO'9T 60°€C 65V6 €L1 6567 ¥T69¢€T ¥008T 00V
Z1LYTOVT €LLIOTE6Y TEBLOT 99L6 €£'8T 01'9C OT'EC ¥Sv6  6LI 8667  €9E0YT 8OVLT LOV
3CTSIOVT V6568769 81699 8¥L6 T8T 009T vO'€C 1S¥6 8.1 06T €698€T £86LT TOV
L08S00VT STVLTI9T69 €S9S9T OvL6 81'8T 86'ST SO€T LIV6 LLT €167 0S86ET SE€9LT 10V
08£96657 OLLIIET69 TL699T 8EL6 SE'8T ¥1'9T 80'€C LIV6 LLL 7167 10S6£T VE8ST €OV
£96986E7 86LV60T69 L8YL9T TEL6 SY'8T ¥T9T 0I'€T TOV6 ZL1 L06T 68S6ET YOS6T €OV
19CLL6ET T1ELT8169 ¥0SL9T 8TL6 L¥'8T LT9T 8I'ET 96L6 6L1 €067 6ELLET L968T TOY
CO1896E7 LOSGSSI6Y 809697 61L6 L'8C 1S9C €T €T v6t6 081 $687 1€86£C 9180€ 00V
1118S6€7 661062169 99S69T 1TL6 TL'8T TS9T 6L°€C 98L6 6L1 8687 €891¥T 08IlE 1OV
CE6Y6ET PEQOTOI60 976697 L1L6 98T 09T TUET LIve  8LL L88T 6LEOVT T680¢ TOY
3966£6E7 LOSISLOGY 69697 6696 €S'8T ¥E'9T LOET €SV6  OLL yL8T  vYTIYT  TS80E 66€
CISOE6ET 1918069 67S69T S696  LS'8T LE'9T LO'ET ¥Ev6 QL1 0L8T 9S90vT S9LlE 00Y
18012657 ¥80712069 816897 0696 65°8T 6€9¢ 1I'€C 90v6  6LL 1987  8T8I¥T S080E 2OV
CIOTI6ET 991EV6689 €31697 7896 L9°8T 8¥'9T 0L'€C 68t6  9LL 0987 OV9LYT 9S91E 66¢
08770657 V86£L9689 87189 1896 ¥9'8T v¥9T YI'€T T9L6 8Ll 6S8C €£80vT LT8OE TOV
Y7676357 9S8S0V689 169897 8196 S9°8T 9¥'9T vI'€T LLE6  LLL 9687  6TLOYT 9601E 66¢
LpCE88ET SOTLEIGS9 LV699T €196 TS8T TE'9T LOET 09¢6  LLL 158C $600vT  10¥0€ 00V
[SIYL8ET $ST0L8SRY LSEIIT 0L96 9¥'8T 9T9T 80'ET 656 GLI 8¥8T LOTOVT €ELLO6T 10V
973Y98ET 106509889 977997 +S96  1S'8T 1€9T 96T 8ee6  SLI $e87  v9IYT  YIv6T OV
06VSS8ET YLOLEESRY T9TRIT 6596 6V'8T CE'9T 60°€C 91v6  ELI €87  LEVVPT €TYOE S6E
PLO9YSET TIV690889 €8€697 L¥96 LY'8T 8T9T vO'€T 196 yL1 €787 STETvT L6SOE 00F
Z199€85€7 670008L89 0SSL9T 0596 ¥€'8T SI'9T 60°€C 0O¥v6  TLI 9787 6L0I¥T 8V68T 66¢
ZL1L785T 00STESL89 LELLOT SE€96 8€8T LI'9T OI'€C veve 8Ll 7187 Ov60vT L¥68T T0V
QELLISET €9LY9TL89 8T8LOT 1€96 SY'8T ST'9T 60°€T VIv6 6L1 608C S060¥T OIL6T 10V
(qus) (398) (pf3os)  (eisd) (qus/pos)(Qis/os)(Qis/yos) (P/qQiS) (Gisd) (Sisd) (pfyas)  (p/yos) (31sd)
P 3is a3e1s M IPM ey ssaid
dsig puz st dsig podd sen
uug mmmu wmmv dH4d mo:am AeY ANSSAI wa@ ._o:w.aaom
ESO E:U .tom o_aU uctm\mmo EﬂU oEum ouﬂ.am xm—Z moﬁmw owﬁm UGN

GTESIT
866v1¢
P6£S1T
0L6v1C
192414
I¥SSIT
e0v81T
6££61T
8ILLIT
Y0ELIT
PEELIT
6SILIT
8T8LIT
S8181¢
C39L1T
699L1C
¥0181¢C
919L1T
86¢L1T
1£691C
£8991¢
08691¢
LL6SIT
$S6S1C
LTT91T
L9ELIT
6C081C
8¢6L1T
S96L1T
8SELIT
(P/338)
ey

sen

866
1766
LT66
S166
6066
SE66
88001
£8001
08001
$S001
ev001
L2001
12001
61001
0100t
£v001
78001
79001
[4300]
¥1001
6866
10001
£866
1866
6566
00l
16001
86001
79001
0v001

(p/gy) (Sisd)

Jey
auug

0001
001
7001
0001
1001
001
001
2001
0001
666

000t
001
1001
666

866

0001
1001
001
1001
666

0001
1001
0001
7001
7001
2001
0001
2001
1001
1001

ssa1d

10rerRdog
o3e15 18]

L8-Un{-0¢
L8-unf-67
L8-un[-8¢
L8-unf-LT
L8-unf-9¢
L8-unf-ST
L8-unf-y
L3-un(-£T
L3-unf-¢¢
L8-Unf-1¢
L8-unf-0¢
(8-unf-61
L8-un{-8]
L8-unf-L1
L8-unf-91
L8-Unf-G
L8-unf-y1
L8-unf-¢l
L8-un{-Cl
L8-unf-11
L8-un{-0l

L8-un[-6

L8-un[-8

L8-un(-L

L8-unf-9

L8-unf-G

L8-utf-y

Lg-unf-¢

L8-un(-g

L8-unf-|

C-45

M O L O

E C H

A

NS T I T UTE

|

e



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

8TTIBEYT 161E€TCE0L T6V69T €066 9S°8T 9¢'9T 60t 9tv6 T8l TLOE BYLIVT 0980¢ TOV SC8LIT 9001 1001
TOLILEYT 869ES0E0L 08889T 6686 8¥'8T 8T9T 90t 1Ivv6 T8I L90¢ TICIVT £8t0e 10V €SLLIT 69001 1001
1SETIEYT 6I8Y8LTOL €9689C €686 IS8T €£9C €I'€C veve I8l T790¢ 1IOIVT I810¢ L6t C6I8IT 79001 1001
LI6TSEYT SC8SICTOL SSTRIT 7686  SY'8T S€T9T 80'€T 6Tv6 I81 190  88I0VT 0166C OO0V SI9LIT 96001 100l
88YEVEYT 009LYTTOL LYPE89C 1686 6Y'8C 879 OU'EC 61ve 181 090€ ZSIOVT 9966C OV 96SLIT 9Y001 1001
690VEEYT €STO6L6I0L 878LI9T 6886 SY'8C LTHOZ I1°EC vIv6 081 8S0€ 89VOVT 0696C 86t L6SLIT OP00L 1001
SSOPTEYT STPITLIOL €PLLIT 8886 SY'8T ST9T 11°€C 1Ive 8LI 8S0€ 9TLOVT LOS6T 10V 0€SLIT LEOOT 1001
YYeSIerT T89EVPIOL 10897 8886 S8C 1€9C TI'ET POv¥6 6LL 8S0E 8SLOYT 8100€ 66¢ €IYLIT 0£001 Z0O0I
0v8S0EYT 899SLITOL ¥8V8ST 6886 1S°LT TE'ST CL'EC 9686 8LI LSOE  LESOVT 9SSOC 66€ €CELIT 12001 TO0l
P96TYT V8ILI600L 6£789C 0886 98T SE€97 €I'€C 6LE£6 9LL 1S0€  0T9LET 0L10E 11¥ L96917 £0001 1001
S90L8TYT vP68Y900L 280L9T 186 IS8T LT9T TI'ET 89€6 €L1 9Y0E€  LYOBET TSS6C 80V eve9IT 1666 0001
L69LLTYT €9818200L S6999C 8986 6V'8C €£97 LI'E€T 1986 ¥LI OVOE TSTIET 83S6T T6E LEGIIT +866 1001
9€€89TYT 89ISTIO0L TTYI9T 6586 LV'8T 8797 O1°€T 8S€6 O8I Iv0€ VL8BET L6L6T 66¢ 6S191C 1866 1001
8L68STYT 9VL81V8669 119597 €186 6V'8C LT9T TI'EC PCE6 SLI 90E€  LE98ET 6tP6T €Ob €CSCIT 66 0001
YS96bTHT SOTE8S669 8GCSIZ 1986 658 €£°97 0T€T 8LT6 LLI 680t 0896£C 9506C TV 0LTSIT S686  TOOL
9LEOVTYT LYSLIE669 6VS89T 0L86 L8'8T LS9T 8€EC TOEL6 8LI SPOE  ISOIYT LIL6T OTY TSYLIT 1266 1001
PLOTETYT 867610669 8LIOLT S¥86 998T +vP'9T 80°¢C LTve T81 910t STOTYT ¢€TLIE vOV YOSLIT PSO0T 0001
LYOLITTYT OTI6LL869 06L69C S¥86 1S°8T 0£9C v0'€C €9v6 081 +I0EL  800IvT 9880t TOV C008IT €£6001 666
P8ITITYT 0€€60S869 16L0LT vE86 V98T ¥¥'9C OlI'€C SSh6 081 +00¢ L6LIvC &€LS1E 10V 16€81C #8001 <TLO1
6CLTOTYT 6ESBETRGY 8BLOLT L€86 L9'8T 9v'9T 11°€C Shr6 181 800¢ ¥8VOPT VLIIE TOV L9781T €L00L T001
PY8TEOIVT 1GLL96L69 OLEOLT ¥P86  S9°8T 9¥'9T TI'ET LEY6 081 SI0E  9S90vT 8vSit 00V 9vIgIT S9001 0001
LYSE8IYT 18€L69L69 VIL69T S€86 1987 I¥9T €l'eT 6Tv6 181 900t  8SLIVT STO60L 10V C0I8IT 95001 0001
SIvYLIPT LI9LTYL6Y TET69T 9¢86 6S°8C 6£97 vI'€T LIve 8LI LOOE SOSIPT LI90E OOV [€6L1T €001 0001
100S911T S8E8STL69 0SS89T 786 9S°8T 9€9T vI'€C €0v6 6L1 9667 LTL6El 88COE 10V 8ECLIT 8ZOOI 666
86SSSIYT €£8688969 1TSL9T 8186 6V'8T LT9T 11°ET 0686 6L1 166T £OV8ET £996C YOV YTOLIT S1001 0001
8029V1PT PIETT9969 0LL99T SI86 1¥'8C 81'9C LOEC 0686 6L1 L86T S606£T 1816C LOV LS991T SI001 1001
8189€IPT PYSSSEI69 €1899T 6086 98T TTIT LOET SLEG 9LL T86T 8ES8ET SLV6C 80V 8TL91T 6666 0001
EYYLTIVT TEL8B0969 €9€L9C €086 VS'8T S€9C vI'€C 89€6 LLU LL6T 866LET T600L 86t T6L91T 1666 0001
SLOBITYT 69€1T8S69 9L099C 8086 €V'8C €T9C 80°€ET 6S€6 8LI 86T  8I6LET VSYV6LT 10V YE091Z 2866 2001
91L801YT £6TSSSS69 1€799C 9086 8t'8CT 1£97 TI'ET 8¥E6 9LL 0867 TEL6ET L6LO6T 96¢ CEI91T 0L66 1001
85€660VT 790687S69 158997 88L6 8S'8T 6£97 VI'ET LEEL6 LLI ¥96T 91TOVT 1£E0E 00V 6C091C 8566 1001
(qus) (30s) (P3os)  (eisd) (qis/yos)(qis/sos)(qis/3os) (p/qis) (Bisd) (Bisd) (pfyos)  (p/yos) (Bisd)  (p/gos)  (p/dy) (Bisd)

s Sis a3e1S M P Aey ssg  omy ey

dsig puz i1 dsig poid sen sen Juug  $SaIg
suug sen) sen dHg soney ey 2InSSIg sen Joleredog Joeredag

wn) wn)) Hod €wD Juug/sen wm) ouug  doeyNG Xe|N SIS o3e1g pug a3eig 181

L3 1f-1¢
L8-10-0¢
L8-1f-6C
L8-I[-8C
L8 INf-LT
L8-101-97
L8-IN(-ST
L8-10f-¥C
L8-IN[-£T
L8-1°f-CT
L8 INf-1T
L8-1n{-0C
L8-19{-61
L8-IN[-81
L8-INf-L1
L3-10f-91
L8-10f-G1
L8111
L8-INf-¢1
L8-101-C1
L8011
L8-10f-01

L8-IN[-6

L8-1N[-8

L8-10f-L

L8-1°{-9

L8-In[-G

L8-1IN(-v

L8-IN[-¢

L3-Inf-C

L8101

C-46

il

T ECHNOLOGY

O

N ST I T UT



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

9L6TLIVT L6SYE9TIL 647897 10001 1S°8T 1€9C II'€C OIve el L91€  Iv6Ive 1600t 1OV ISYLIT 9€001 0001 L8-3nv-1€
00C£0017 S1E99CTIL 891897 S666 87'8T 09T €€ 9Iv6 €61 191¢  B0ITYZ I¥86T L6€  E18LIT 7001 666 L8-3nV-0F
0S1PS9YT OSISEOLLL SY089T 9666 LY'8T 9797 60°€C SIve w6l 791€  VIEIVT 8S86C OV EVELIT 1001 2001 L8-3nV-6C
CE/PObT SOLOSSOIL V8ELOT 7666 E€7'8T TT'9T ILEC SO¥6 €61 8SIE  6TLIVT STT6T €0V 6SELIT 1€001 1001 L8-3nV-8T
056SE0VT 12LZ9S01L 8S0/97 8866 (€8T 01'9T LOET Ofw6 €81 €S1€  ¥89IVT LEIST £OF  EISLIT LSO0T 666 L8-3nV-LT
00657977 £99S6Z01L YE0S9T 9866 68T LT9T OL'EC 80v6 €81 €SIE  0SOI¥T IT86C YOV OTELIC $€001 866 L8-3ny-9C
I6V919VT 629LZ001L 116197 7666 87'8T 8T'9T LOEC LO¥6 €81 091€  ¥690vT 6610¢ 10V 8YOLIT €€001 0001 L8-8nV-ST
C80L09YVT 81LESLEOL 8LVLOT 1666 v¥'8T ¥T'9T 60°€C SO¥6 T8I 8SIE  ¥8LOYT SO96C 00V  681LIC 1€00T 0001 L8-8nv-4C
089.L6SPT OVZZ6760L 8LSL9T 1666 6v'87 0£9T OI'€EC 7666 181 8SIE  89IIVT 0800f 66  LE6IIT LI00T 1001 L8-80V-€T
98798CHT T99VCT60L 168197 1866 IS8T TE'9T OL'EC 166 081 vSIE  S6LIVT ¥ETOE TOV  LOGIIT 91001 0001 L8-3nV-TT
L688LSPT 0E89S680L LI169T 6366 99'8T 9¥'9T I1€C 06E6 €81 LSIE 0€0IvT 9Tvie 10V  SIOLIC GIOOI 0001 L8-3nv-1T
L0969 £1LL8980L 10S/97 8866 S8 0£9T €1'€C 986 T8I SSIE  €S80¥C 0IL6T TO¥  €OLLIT 01001 0001 L8-3nv-0C
{Z109SbT TITOTHSOL S90L9T 6L66 6v'8T LT'9T ¥I'ST ¥ig6 8L LvlE 0S8IVT €TV6L ¥Oy  £98ILT L6G6 1001 L8-3ny-61
LPLOSSHT LIESISOL SIZ99T 8966 9v'8T 9797 SI'EC ¥Se6 I8I LEIE  8I6IvZ 9vI6L 00V  6CSIIT 9L66 0001 L8-Sny-81
C6C1PCrT T66988L0L 69VL0T 1966 €v'8T 97°9T SI'EC 80¥6 8LL ¥EIE  8TETYT 90T6T S6¢  OV8LIC $€001 1001 L8-3nV-L1
CROIECHT T9V6I9LO0L 1S8/97 6566 <TE'8T SI'9T SO'EC 8Sw6 18I ¥TIE  8OTEVT LIE6T S6¢  CSOBIC L800T 7001 L8-3ny-91
17STTSvT TI91SELOL 20697 6566 SY'8T TT9T TI'ET 9Sw6 T8I STIE  1pLTyT €TE6T 90V 6L98IC 68001 1001 L8-3ny-GI
LLOSISPT 68SZ80LOL #9897 1S66 v¥'8T ST9T TI'€T 9vv6 6L1 LIIE  90¥TyT S6S6C 00V Ye8lIT vL001 2001 &-WE-S
C79¢0CSHT YP6E1890L V6LLOT Lv66 8E€'8T 0T9T 60°€C 9ew6 T8I VIIE  €STEVT 09T6T L6t 9T6LIT 9001 TOO0I L8-3nV-€I
€810607C 1SI9PSO0L €79L97 €766 LE'8T €197 90°€T ¥Ep6 181 OLIE  60SI¥T TTOGL 60y  TCSLIT THOOL 1001 L8-8nv-TI
CC/p8bhT 80C8LT90L 861897 1v66 Sv'8T LT'9T 80°€C LIve 081 80IE  LSSIVT 1100€ 86€  LO9LIT ¥5001 0001 L8-3nV-11
97ESIvbT O1E01090L S18897 SE66 LS'8T TE9T OI'CC 60v6  6L1 €0LE  691TyC T8T0L Ol¥  L9ELIT GE00l T001 L8-3nv-0l
616991PT S6VIVLSOL ZE6897 I¥66 ©S8T 0£97 LO'EC €Iv6 €81 601€  9611vT 69v0€ 80¥  SBELIT 0SOOL 666 L8-30V-6
06v9SPYT T9STLSOL 1¥L89T Tv66 SS8T 9€9T IIEC €Iv6 €81 OLIE  08SI¥T OV90E 668  68VLIT 6£001 1001 L[8-5ny-8
c80LYPYT 178507SOL 01¥L9T €€66 9V'8T 6297 OI'€C 9666 T8I TOLE  8OCTIVT 6866C 96£  B00LLC 12001 0001 L8-3ny-L
[80/€5b7 1149C6H0L 950897 766 SS'8T SE'97 €1°€C 68¢6 181 €60€ I8€IvT 8STOE IOV  IBILIT ¥IQOL 0001 L8-3ny-9
S678TYYT SSER99VOL L67897 1766 987 6£9T 9I'EC 1866 I8I 160E 8S6CyC OVEOE 10V OLTLIT S0001 0001 &-m_é-m
LL68I¥YT 6S0007F0L 99197 8166 9587 LE9Z 9I'EC TLEG 181 880  TBLIVT 9£00E 66€  990LIT 666 1001 [8-8ny-¥
CHCOOVYT PEETEIPOL SR9697 L166 IS8T €97 LOEC 9Sv6 8LI ¥80E  ITvevl LT90€ €0¥  OVISIZ S8GOL 1001 [8-8ny-¢
68000772 60L298€0L 1900LC L066 6S'8C LEIT TI'EC 9¥¥6 T8I SLOE  6T6EYT 8OLOE ¥OV  9LESIT ¥L001 €001 [8-8nY-T
€Y9065PT SYOTESEOL LSVEOT L066 98T €v'9T 8I'EC SIv6 I8 9L0E  6TTTYT 9€90t 66¢  T618IT 1001 1001 L8-3nv-1
(qss) (30s) (pfos)  (eisd) (qs/pos)(qis/yas)(ais/yos) (p/ars) (Bisd) (3isd) (pfsos)  (P/JoS) @isd)  (pfyos)  (p/gy) (Bisd)
:u.?w wgm owﬁm =o>r =u>/ ey S§Sald ey Ay
%MQ pug 1S Qm_Q vounm mmmu mmmu oﬁ.ﬁm $SA1d

uug maO Se O dH4d moumz ey INssald se O ._mew.&um uoumhmaum aed
:.:._U E:U .tom QEU Ucﬁm\mnmv EﬂU QE._.N oum.t:m XCIA mo?m uwﬁm v:N owﬁm 18§

C-47

T ECHNOWLOGY

]



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

STO0LTST 16SLOVLTL LI9EYT  €0€0T TL'0S CS'8T 66'VC LI9Y T6I +8SE  LIEIEI €1S91 OOV VL89TT 8867 €001 L8-190-0€
8YCITTST VIGESELTL 9TVLIT HTIOT 99°ST 9v'9C 80'€T 1€€6 T6I 68TE LTSIVZ 6ISIE 00y 96ESIT TS66 €001 L8-190-6T
LI691TST 881980LTL 8L9.9T 0EIOL 69°8C 6V'9C 11'€T 0€€6 T6I S6ZE  1SSIPT 6CS1E 00V 6v9S1T 0566 OI0T L8-1°0-8C
LBSLOTST O188189ZL 90VLLT OTIOI TL'6T PS'LT LOET vEE6 161 88TC S998€T 6991+ L6E €8ESIT SS66 ¥00I L8-1°0-LT
€STBOIST €OVIYCITL LOOOEE L8IOI SI'6T ¥6'9CT ve'€T ITEIT TOV 18TE 9v8/87 8690V TOV £8CY9C vLOTI TOOT L8§-190-97
CE698IST 96E11T9CL ¥6910€ 7086 E1'8C 06'ST LY'TT STLOL IST 8Z6T 9€LTLT 10L9€ LOV I€0IYT 8EVIT 1001 LS-1°0-ST
LOTOLIST TOL606STL €LT89T 9ZIOI 9.°8Z LS'9T 91'tC 8T€6 S6I T6TE SIITYT S9LIE 66€ 091T 8v66 TTOL L8-1°0-1C
6L8991ST 6CVIYOSTL T8L9IZ €TI0l #9°ST V9T 60'€T SIE6 €61 687€ 0L0I¥T  +860E SOV L60SIT S€€66 100I L8-190-€T
VYISLSIST LYIVLESTL SYE99Z  LTIOT £9°8T 6£°9C 61°€CT €0£6 V61 €67€ v8TTVT SLL6T 60V VILSIT TT66 9001 L8-10-TC
19T8Y1ST TOEBOISTL TE699Z €TIOI S9°87 YP'9C LI'€T LIE6 061 68T 1IEIVT 860E €OV 9v8CIT LE£66 1001 L81°0-1C
YY68€1ST OLEIY8YTL LTO99T 61101 1S°8C I€9T 0I'ET 1€€6 T6I +8TE 1S8OVZ 61867 (444 €9SSIT 1566 8001 L8-190-0¢
€196C1ST EVESLSYTL €1069Z STIOL LV'8T 8797 SOET 6Vv6  T61 9LTE  L8STYT 6LSOE 86€ VLLLIT LLOOL VIOQL L8-190-61
YIL10CIST 0€€90EYTL 16169C 11101 1S°ST 1€°9C 80°CT TWy6 €61 €LZE  9S6T¥T  vOSOE 10V CLBLIT 69001 S8IOL L8-1°0-81
CCTLOLIST 6ETLEOVTL 1¥S89C 80101 6£°8T 0T°9C SO'ET 6SY6 T6I 69T VLISV 96L6T 00v SCO8IC 88001 TIOI [8-190-LI
£9CI0IST 86S89LETL LO6LIT  LOIOI 8¢'8C 81'9C Y0O'ET O¥v6 €61 69Z€ 66974C L1962 T0V SOSLIZ 89001 0001 L8-150-91
£C8160ST 16900SETL €08L9T  €0101 6£°8C LI'9C TO'ET €E€V6 €61 S9ZE  SOIEYT SIL6T YOy COILIT 19001 666 L8190-CI
06ET80ST 888TETETL 869/9C LOIOT +'8T SI'9C €0°€C 9Tv6 T6l 69TE OTYIVT SLY6Z 60V L90LTT €S001 CIOT L8-1P0-1I1
Y96CLOST 681S96TTL 199497 LOIOI 65°8T 61'9C vO'€T 8ZV6 161 69C€ ¥S6IYT 92967 ZOv 8STLIT SS00T (0001 L8-1°20-€1
9€SE90ST 6TSL6ITTL OLY89T 90101 S'8T 6C9C 80'¢T 0TY6 €61 697Z€ LSOIVZ S6Z0E ZOv 00PLIT 99001 SIOL L8-190-C1
S11YSOST 6S06TVTTL 6L9L9C 00101 I4'8Z 1T9C LO'ET TT¥6 Vv61 €97€  I¥vIhe 60967 00V OLELIT 8V00T 6001 L8-190-11
Ye9YYOST 6LE191TTL 9SSL9T 96001 +°8T CC9T TOET 1TV6 S61 6STE  €€8TVT IO 86€ 68891C 8P00T 0001 L8-1°0-01
£LTSEOST €T8E68ITL 9STL9T  TTIOL 8S¥'8T 99T 66'CC v8¢6 €61 S8TE  6I6I¥T  9t90€ SOy SELSIT 80001 Q00L L8106
688ST0ST L9S9TIITL LELLIT 96001 1S°8Z 6C9C TI'€T 16£6 T6I 09Z¢ SYTIYT 9vL6T SOV LSTLIT STI00L €201  L8-1°0-8
86V910ST 688SEITL 008/9C 96001 Sy'ST ST9T 90°€T €Iv6 T6I 6STE  S88IFC €8667 IOV LOTLIT 6E£001 0001 L81°0-L
S80LO0ST 0EOI601ZL 69LL9T 88001 8¥'ST 6C9C LO'ET TOV6 061 TSTE 9ISIYZ 9ETOE 00V Y069IC LZOOL 1001  L8-1°0-9
€89L66VT 19TET80TL 999/97 16001 94°'8T LT9T EI'tT SOv6 681 +STE 1T61VT SES67 00V LISLIT T€00T 0001  L8-19°0-S
8LTB8OYT v6SSSSOTL 160497 16001 CY'8C 1T°9C 80°€T 86£6 T6I SSTE  LTbTvT 91tv6T €OV 968917 €001 866 L8100
0888L6¥T £0S88TOTL OY0LIT +8001 91°87 LT9T 80'CT €866 981 8YIE 691THT £6386T 00y 8YS9IT LOOOI 0001  L8-100-€
L6Y696YT €9V1T00ZL ¥0TL9T L8001 (587 TE'9T OI'€T 69¢6 681 TSTE  HSSTHT €070¢ 00y 0EV91T T666 0101 L8190-T
8TI096YT 6STYSLOLL 9S¥L9T 08001 SS'8T SE'9T 60°€T 89€6 981 SPZE  9661¥T 6VSOE OV Z8791C 1666 0001  L8-1°0-1
(q1s) (39s) (P/33s)  (ersd) (qis/pos)(qus/yos)(@sros) (p/qis) (Sisd) (Sisd) (Pyos)  (p/yas) (Bisd)  (p/yos)  (p/gy) (Sisd)
PM 8is  38eig A IPM ey ssay omy ey
dsig puz S| dsig poxyg sen sen suug  ssalg
suug sen sen dHg soney ey 2INSSaIg sen Ioeredag Ioteredag areq
wm) umy) pick ED suug/sen umy) duUg  90eJmg Xe]yN  SI[eS 93e1g pug ageig 151

C-48

(G

L

0

T E C H N

A

0

N S T I T UT E

|



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

09L0S67C €0898Y6IL 894897 9LOOL 69'8T SY'9T OTET 89¢6 061 Tvle +98TVC €1SOE 0y  ¥6TLIT 0666 0701
Z6C1V6vT SCO8IT6IL L7689 8LOOL 1L'8T 0597 LI'€T L[9€6 881 vvee  LI8TYT E8LIE €OV 8G0LIZ 0666 1101
CT0TE6YT 80L6V6SIL Tv6897 9L00L €.°8T 1597 8I°€C 196 881 TvZe 99yewe vicle vy 096917 t866 1001
$9977677 L9108981L 087697 ¥LOOL 887 8S9T ITET 0SE6 881 IvZe T8YIVC 1¥S1E SOy $6691T TL66 00!
YIEC16vT L8SOTYSIL 63L89C €L00L 89'8T L¥9T SI'€C TLEG 881 6£T€  ¥0OSTKVT €601 OV (86917 S666 1001
Tv6506v7 S60TYISIL YE8IT 69001 99°8T 9v'9T LI'EC €966 681 SECE  0eeTve  9T80E COY 806917 9866 1001
61Sv637T PSLELSLIL TE989T S900T L'8T Lv9T OTEL 0966 161 €€  €€8TVT VLSOY LOV GSILIT €866 1001
6125887 TZISO9LIL 991/9C €9001 8S'8T LE9T 1€ 8¥€6 881 67T 8OTIVZ L¥iOE TOV 650917 0L66 666
1/8C/8V7 9S6LECLIL 149997 T9001 €S'8T TE€9T L1'€C 9¥e6 161 8TTE  vIOIYC S666C COV 10917 L1966 9001
c7C998%7 SIEILOLLL 8SSL9T 09001 LS'8T 8€°97 91'€C S9¢6 161 97CE€  00€TvT LTTOE 86¢ 16891 8866 000I
091 LS8+ LSLE0R9TL Z1L69T 1SO0L SS'8T 9€97 1€ Lywe T6L SITE  €61EVT VOLOE 66% €TERIT SLOOT 666
C1LLYSYT SYOVESOLL SE9697 6¥00L 9S'8T S€9T TI'€C Ivv6 T6l E€ITE  6€CTVC 9050t OV €6T8IT 69001 6001
71786397 OL¥Y9Z9TL 91€69C 0SO0L 6v'8T LT9T 1I'€C €S¥6 T6L €ITE  €6TTYT £TB6L SO €881 18001 6101
61987947 ¥60S66STL T6€697 9Y00I 8v'8T 6097 OI'EC 65¥6 161 607  veLEVT 8IIOE 66¢ $€S817 88001 0001
09561877 TOLSTLSIL LLV69T 1p00L 1S'8T 62°9T LL'€T TSy6 161 SOTE  980TVT  LTOOE 90V 817 18001 666
30660877 STTISYSIL 861697 Ov0OL SS'8T SE€9T €€ 6Tv6 T61 +0TE  6¥8IVT 8LEOE 0OV S90817 9S001 1001
6LV008YT LZOLRISIL 6VE69T vHOOL 9S8 SE€97 ZI'€Z leve T61 80T¢  LSTTVT SIVOE €Ov 600817 85001 S00I
YO16LYT SL9LI6VIL S88]LT  €S001 61 1191 6S€1 SIv6 <T6l €0TE 1¥8THT 1S66T 90y  0S6LTL 1v00L ¥I0L
CEOI8LYT E6LSELVIL €¥S69T 0001 T9'8T 6£9C 9L'EC 8Iv6 €61 SOTE  OLIEYT 8YEOL 8OV 0S181T ++001  SO0IL
CLZZLLYT 0ST69VYIL 089897 0C00L S9'8C Tv'9T 9'€T 8LE6 061 L6IE  ¥86EVT  STSOEL LOV YETLIT TOO0T 8001
1£979/+7 OLSOOTYIL ¥LE89T 8T00L 6S'8T SE9T TI'€L L8E6 To6l v6lE  ¥LLEVT T6C0T 80V 890L1T 11001 <CIOL
OSYESIYT 961TE6EIL LLISOT 92001 €9°8T €7'9T €€ L9€6 L6l €61€  OVBTYC ST6OL OV 979917 0666 866
¢30VPLYT 8LOYO9EIL LV8L9T 9T001 19°8T T¥'9Z LL'E€C 7966 161 €6lE  8EVTVC 9960t OOV 0S€91Z $866 0001
[ZLVEIT TLI9GEEIL S990LT STOOL 99'8T LY'9T ¥I'€T v¥p6 681 061€  vLOEYC 86ELE 00V  ££S8IC ZLOOT 0001
[1TSTIYT LOSSTIELL €6V1LT 61001 6987 6v'9T LLI'€C €9v6 681 €8I€ OITLYC vSvie OOV 657617 76001 6001
PISCLLYT S10VSSTIL TI0LIT 9566 60°67 0697 89°€C 09vL L6 €91  9LIS6L  ¥96¢C 00V €899L1 9S6L 0001
YCEROLYT TOOLEITIL COL6VT 6866 91'8T 96'ST 96T 9¥88  S8I €LIE  ¥TSTTT LESIT OOV SIIE0T vEP6 0001
8056697 868L8ETIL EI¥91Z 60101 80°8T L8'ST OVEZ LOLL €vl TIEe  88E961 1061 OV G8€08I 078 0001
10816977 98V1LIZIL OLLSOT 00001 SS'8T vE€9T vI'€T vIve 161 99I1€  SS8IVT ¥SIOE €OV 808L1Z 0¥001 1001
(8578977 91LT0611L 611897 6666 6¥'8T 1€9T OI'€C 1Iv6 881 S9LE  LLITVT LSIOL L6E LEVLIT LEOOT 1001
(qi1s) (3os) (pfos)  (misd) (Qus/os)(qQis/sos)(is/yas) (p/qis) (Sisd) (Sisd) (p/gs)  (P/S) @Gisd)  (p/yos)  (p/gy) (Sisd)

=o>/ wﬂm uwﬂm =o>/ =o>> Y mmounm Y ey

%mQ pue 1S Qm_Q UO.& waO wamu ocﬁm SSA1d
oE._m mND wmmu dHY mo:az me AINSSAI{ mmo ._o:wbuaom ._odm.—.m&um
FBO E:U .ﬁom QRU o:tm\wmo wn) uug uoa.tsm XeN mo_wm owﬁm ﬁcm vwﬂm 1ST

L8-d35-0¢
£8-d2S-6T
L8-d3S-8¢
£8-d3S-LT
£8-d3S-9T
L8-dag-ST
L8-d3S-+T
18-d9S-€T
£8-d3§-7T
L8-d3S-17
£8-d3S-02
£8-d3s-61
£8-d3S-81
L8-daS-L1
£8-d2S-91
L8-doS-G1
£8-d3S-¥1
L]-ddS-¢ 1
L8-dd8-T1
£8-doS-11
£8-d3S-01

L8-d3S-6

£8-d2S-8

L8-daS-L

£8-d2S-9

L8-dos-¢

(8-dos-¥

T ECHNOL OGY

S

.49
A

~

C

0

T E

1)



FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990

APPENDIX D

Sand 8 Graphical Production Data
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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FLOW TESTS OF THE GLADYS MCCALL WELL THROUGH OCTOBER 1990
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