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1. SUHMHARY

This report documentsg the test of Ascenaion #1 that vas
performaed during December 1586 and January 1987. Included iz a
description of the test, the data collected and the conclusicons

reached.

The test was originally planned as a single-phase pumped

vell test. The well, hovever, produced a mixture of CO. and
wvater and vas self-floving. Pressure and temperature
meagurenents wvers made at the wellhead and at points along the
flovline. An orifice originally planned for a aingle-phase flow

measurenant was used to estiwmaete tvo-phase wmasa flow. Water to

gas ratios vere estimated using a sample line with a condenser.

A totel of sixteen dovnhole tewperature and pressure
surveys vere conducted, thirteen Jjuast prior to and during the
test, and three approximately a month after the test. The
maximum downhole temperature recorded during the test wams 437 °F
at 8600 Ifeet. The formation equilibrium temperature projected
from a Horner Analymsiszs at 8640 <feet ia 419°F, The pojected
temperature gradient ranges hetveen 23.7°F/100 <feet and
1.0°F/100 <feet. The temperature gradient in the bottom 350 feet
of the well appears to be at the higher end of this range, but
there is considerable doubt that 41t is as high as 23, 7°F/100

feet.

Lithologic data! and analyses of test data indicate that
the wvell has encountered a COg-rich zone at a depth of about
8050 feet, with the permeable zone extending to a depth of sbout
8400 feet. The well has no significant water infilov zones and
there appear to be no inilovs below a depth of 8400 feet. The
preoportion of water and C0O: being produced by the well are
difficult to determine due to the complex dowvnhole conditions.
Over a period of time, the well appears to develop a semi-astable
tvo-phase gas froth condition rather than an all-liguid column.



Initial chemical anal?ses indicate that +the produced
wvater ia aimilar to seavater chewmistry, although enriched in
calcium. The complex downhole condition precludes a

determination of fluid chemistry under reservoir conditions.

Data to date are not conclusive i1in gsupporting the
existence of a hydrothermal resgource, hovever, further
exploration appears varranted. The continuoua flov of CO.
indicates that its source is not an isolated pocket. The
existence of CO: in a resgervoir of zmome size positioned just
above an apparent increase in temperature gradient are positive
indicationa that therse 18 a hydrothermal resource in the ares
penetrated by this well. The pomtulated rescurce may geither be
deeper in thia bore or in clomse proximity.
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2. BACKXGROUND

Ascension #1 was drilled as an exploratory well as part of
a Jjoint UURI/EGAG project being conducted for the United States
Alr Force, Eastern Space and Hizsile Center, Patrick Air Force
Base, Florida. The objective of the Ascension Geothermal
Project is to evaluate the geothermal potential on Ascension and
to develop a pover generation systew should sufficient resource

be identified.

Ascension Islend 13 located about SCCO0 miles smoutheast of
Florida, approximately 8° gouth of the equator. The island ias
ovned by the B8ritish and supporits communications operations by
the Britiah Broadcasting Corporation, Cable and Wireless Public
Limited, the Composite Signals Organization and the South
Atlantic Cabie Company. Land on the island is leased to the
U.S. Adir Force and to NASA for downrange tracking operations.

The island is located about 100 km wvest of the
mid-Atlantic Ridge and 50 km south of the Ascension Fracture

Zone (Figure 2-1). Ascension 13 composed almost entirely of
volcanic rocks, with m=minor alluvium and limited beach sand
depoaits. It represents the top of a velcanic mountain which

rigses 4 km above the sea flcor and SC0 m above sea leveltlt),

The Aacension Geothermal Project began in 1982 with
geologic mapping o the island. Geophysical surveys vere
conducted in 1983 +to further define the geclogic structure of
the island and to identify potential exploration targets. Seven
temperature gradient wvells vere drilled toc depths ranging from
206 to 1750 feet in late 1983. The maximum temperature wmeasured
in the holeas was i130°F in GH-6. Bottomhole temperature
gradients ranged from gradients apparently buffered to sea water

temperature up to gradients of 72°C/kmt‘3?,

Analyses of the data collected during the exploration
phases of the project indicated the potential presence cf a



mwoderate- to high-temperature gectherwnal systea beneath

Agcension Island. The mogt prospective area was identified in

the wvicinity of Hiddleton

Ridge near the center of the island

and the drilling of a deep teast hole vas recommended!3?,

e
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3. DRILLING AND COWPLETION

Ascension #1 was sited on the west end of Hiddleton Ridge
in a rift zone and an area of lov registivity (Figure 3-1). The
vell i3 located approximately 3 wmiles from the U.S. Air Force
bagse at an elevation of 573 feet above sea level. Drilliing
began August 3, 1986, and wvas completed on Novewmber 25, 1986.
Operations were asuspended for about +tvo months at a depth of
4600 feet pending delivery of supplies.

A ®schematic of the well is shown in Figure 3-2. The hole
ims cased to 4548 <fset with 7%/,-inch casing and is completed
with a 6-3/,-inch openhecle section to a total depth of 8706
feet. The openhole section was drilled with air wist/foam.

The upper 4000 feet of the vell penetrate
trachyte/pyroclastic deposits and basalt fiowa. Significant
lost circulation zones vwere encountered o a depth of 1770
feet. The wmaximum temperature encountered while drilling the
upper section of the hole wvas 200° F at 4473 feet. After the
twvo-month astandby, this temperature had increased to about

270°F.

The openhole section penetrates primarily hyasloclaastite
formationa and basalt flows. At a depth of 8030 feet, calcite
veining vas encountered, The CD. concentration in the
drilling fluid return 1line increased <from about 3000 ppm to
about 13,000 ppm. A minor increase in methane was alao noted at
this depth. Hydrogen sulfide concentrations ranged from 2 to 3
ppm over the openhole section, with no notable increase at 8030

feet.
The bottom 300 feet of the well penetrate a granitic

intrusive., Driliing vas suspended at a depth of 8706 feet, the
limit of the available drill pipe, pending the results of the

vell test and data snalysis.

No substantial vater entries were encountered while
driiling the openhole sectlion; hovever, possible vater entries
vers noted on the wmud log at deptha of &£317, 6635, 8120, 8230
and 8370 <feet. Extremely high drilling rates over short
intervals yvere experienced betveen 8040 and 8420 feet, @

potentisl indication of fractures.
)
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Figure 3-2 ASCENSION #1 WELL DESIGN

Casing Schematic
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4. TEST EQUIPMENT

The conditions encountered while drilling and testing
Aacension #1 vere radically different than those that wvere
assumed in the Teat Plan‘’®’ and that were used to generate the
- specificationa for the surisce flov test equipment design. The
equipment was designed to test a single~phase, pumped liqgquid

resource. Hovever, the well produced a tvo-phase Zfluid
conaisting of CO: and subcooled water with brief periods of
tvo-phase water and CO0,. The wvell was self flowving and the

pump was not requiresd.
4.1, Hiechanical System

The £flov line constructed Ifor the test vas modified to
allov it to accowmmodate the drilling rig lefit over the hole and
to attach to a ten-inch flange on the BOPE stack. Figure 4-1 is
a piping and instrumentation diagram of the aystem and Figure
4-2 is a plan schematic of the test equipment. A four-inch vent
line was installed on the vellhead in the position that the flow
line was originally intended to occupy. This line provided the
ability to isolate the flow line without shutting in the well.
The vent line was attached to one of the three-inch wellhead
wving valves and was conatructed from the four-inch pipe that was
intended for the pressﬁre relief asystem on the original flow

system and from some three-inch wvater pipe that wvas on site.

The flov piping was attached to a twelve-inch tee above
the master valve and was lengthened by adding 38 feat of
i0-inch casing that waas available on site. The casing was run
at the elevation of the tee and connscted to the downcomer that
was included with the original flowv system. The original flow
aystewn vag hydrostatically tested to 630 peig prior to
shipping. There were no proviaien on the island to periorm a
hydromstatic on the modified system. The orifice plate inatalled
in the eight-inch diameter line had a diameter of 5.871 inches,

and remained in the system Ior the entire test. A four-inch



James Tube was attached +to the and of the flow unit for the

entire test.

A tvo-phase sample rake wvas fashioned <from 1/4-inch
stainleas Bteel tube and RTD installation hardware. The
twvo-phase asample rake was placed‘horizonially in the sample port
to allov for extraction of fluld sawmples that better represented
the true character of the wmixed properties of the fluid. A
schewmatic of the two-phase rake is included in Figure 4-1. The
rake is described in section 8.2 of this report.

The flov equipment as modified enabled testing of the well

and all the equipment functioned as intended.
4, 2. Instrumentation

The Zflov test inatrumentation that wams installed was alaso
guite different than originally envisioned and specified in the
Teast Plant*?, A schewatic of the instrumentation used during
the test is shovn as Figure 4-3. Table 4-1 is a list of all the
instrumentation thet wes used on the test. The primary data
vere obtained electronically with a digital data acquisition
system using electronic weasurement devices. A complete manual
system wvas alao inatalled as a backup to the digital systen.
Recording pressure and differentirsl pressure devices (Barton
meters) vere supplied for the wvellhead and orifice,
regpectively, but proved to be of little value. The wellhead
Barton meter had a 0O to 600 psig bellovs to be consistent with a
pumped single-phase test, while ¢the actual pressures at the
velihead zfor the majority of the teat were in the vicinity of 10
psig. The inetrumentation piping on the orifice differential
pregsure taps wmade wmeasurement of the pressure drop across the
orifice difficult. In a tvo-phase environment "isclation pots®
should be usmed to assure a cowmmon and consistent head of vater
on the inatrument. As a result the Barton meter was removed in
faveor of a *U® +tube wanometer in an attempt to simplify the

differential pressure weasurement., Obtaining good measurements

10



at the low pressures encountered in a twvo-phase system proved to

be difficult.

A schematic of the digital data acquisition system used
for the test ig included as Figure 4~-4. Three types of sensors
vere used. Pressure was wmeasured with Paroscientific crystal
tranaducers and Honeyvell strain gauge pressur?2 transducers.

Temperature wvas measured using Resistance Temperature measuring

Devices (RTDs).

All of the iInstruments wvere calibrated on site prior to
installatien and the data acquisition computer program utilized
the coefficients that resulted fLfrom the pressure transducer
calibration. No calibration coefficients wvere reguired for the
RTDa. The location of each instrument and the cocefficients used
are included 1in Table 4-2, and a discussion of the instrument

accuracy can be found in section 6.3 of this report.

4,34 Data Acgquisition

Data vwere taken both electronically and wmanually during

the test. Copies of the wmanual data sheets are included as
Appendix C. The actual data reduction vas performed using the
electronic data, with the exception of the orifice pressure
drop. The manual data were taken to provide a backup and %o

orovide a redundant and diverse weaaurement to assure data

quality.

A @chematic of the digital data acquisition system is

inciuded as Figure 4-4. There vere tvo types of electronic
instruments used to collect data and each required different
conditioning equipment. The strain gauge type pressure

transducers and the RTDe produced sasnalog signals that vere
converted to digital values in an Omega analcg-to-digital
converter. The Omega is a 64,000 byte digital computer that
containe twvelve 4 to 20 milliampere loops. The WPT Omega Board

has been wmodified to provide a pover supply snd loop for Zour

11



strain gauge pressure transducers. The digital signals were
routed to @ 640 byte specially equipped I1IBM-compatible

nicro-computer.

The Paroscientific transducers produce an fraguency
nodulated (FH) signal. The Paro signal and be "counted® either
in a Parocacientific computer or on countercards in the
sicro-computer. The counter cards were kept as backup and the
Parcacientific computer was uaed to condition the gignal and to

digitize it for recording on Ascenaion Izsland.

The wmicro-computer used during the test vas equipped with
two f£loppy disc drives, and a apecial program wvas writien to
write the data on both the line printer and a floppy diask
drive. The computer program was yritten specifically for thia

test and is included ag Appendix D.

iz




TABLE 4-1

ASCENSION #1 INSTRUNENTATION
FOR
THE DECEMBER 1986 FLOW TEST

P&ID

NAME DESCRIPTIOHN TYPE RAMGE AHD ACCURACY

PA PRESSURE, AHBIENT PARG 0-900 PSIA =x0.03%

TA TEMPERATURE, AMBIENT RTD 0-500°F, = iX

P1lA PRESSURE, WELLHEAD GAUGE 0-100, 1-300 OR 0-800 PSIG,
1 OR 2%

PL PRESSURE, WELLHEAD BART. 0-600 PSIG, = 1%

PWH PRESSURE, WELLHEAD PARO. 0-900 PSIA, 20.03%

TWH TEHRP., WELLHEAD RTD 0-500°F, = 1%

Tt TEHMP., WELLHEAD DIAL. 100-700°F, % 1%

P2 PRESSURE, FLOW LIKE GAUGE 0-100 & 0-6C0 PSIG, * 2%

P2 PRESSURE, FLOW LIHE HWELL 0-600 PSIG, * 1%

T2 ‘TEMP. FLOW LIHNE DIAL. 100-700°F, = 1%

T2 TEHP. FLOW LINE RTD 100-700°F, = 1%

PO PRESSURE, ORIFICE PARO 0-600 PSIA * .05%

DP- DIFFERENTIAL PRESS HWELL - 0-90 PSIG = 1%

bP DIFFERENTIAL PRESS MANO. VAR. AS FUNCTION OF FLUID

PJ PRESSURE, JAMES TUBE PARO 0-400 PSIA, 20.05 %

PJ "PRESSURE, JAMES TUBE GAUGE 0-100 PSIA, 2 2%

LEGEND:

PARO = PAROSCIENTIFIC CRYSTAL PRESSURE TRANSDUCER

RTD = RESISTANHCE TEMPERATURE HEASUREMENT DEVICE

GAUGE = BCURDON TUBE PRESSURE GAUGE

BART. = BARTON METER WITH CIRCULAR CHART

DIAL = DIAL TENPERATURE INDICATOR

HYWELL = HONEYWELL STRAIN GAUGE PRESSURE TRANSDUCER

"MANQ = "U" TUBE MANOMETER - USED WATER AND 1.735 SPECIFIC
GRAVITY FLUIDS AT DIFFERENT TIHES

fu
(Y




LOCATION

PA
PWH
PO
PJ
DP

P2
LEGEND:

PA=Ambient Pressure,
PWH=Wellhead Preasure,

TABLE 4-2

ELECTRONIC INSTRUMENT LCCATION

SERIAL MUMBER
PARO 26196

PARO 11874

PARO 26195

PARO 11242

Honeywell 7934
Honeywell 7933

and
COEFFICIENTS

paia

psia

PO=0rifice Upstream Pressure, psia

PIl=Pressure James Tube,
DP=0rifice Differential Pressure,

paia

P2=Presasure in the Flov line, psia

The ccefficients C,D and =,

P=C{f{l-(7/7,)21-Dll~(1/ 7, )22}

used to

convert the Paroscietific

ACQUISITION COEFFICIENTS

Zero offset=0, 307,
C=4612. 84, D=0.013£887,
", 25, 60759

Zero Offset=0.0357,
€=5028. 66, D=-0.005085,
T, =24, 43283

Zero Ofimet=0, 067,
C=4525. 07, D=0,02864811,
T =25. 88765

2ero Dffset=0, 127,
C=1981. 14, D=0.00424,
T, 224, 78983
pPP=(SIGHAL-19.7+0.9
P2a(STGHAL~20.8) 47, 04+PA

paid

are defined by the equation:

aignal {(71) to pressure. These

coefficients are supplied by Paroscientific.

The RTD

signals

to 20 milliamp loop:s

T(oF)=SIGHAL=1.8+32.0

are found by measuring the regiztance change in a 4
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S. OPERATIONS

The well was <flowing when it was turned over to the test crevw
by the drillers and as a result the test start time wam rather
arbitrarily defined. Downhale aslickline surveys for pressure and
temperature were conducted during the drilling. After drilliing
manual data collection was initiated at 1300 hours on November 30,
13886, and computer data acquisiticn was started on December 1, 1986
at 0800 hoursa. The data acquisition and reduction softvare used
wmidnight, December 1, 1986 as zero test time, and all data listings
and plots that use test time are consistent with that zero time.

The <firmst eight downhole surveys were run prior tc December 1,
i986. - The first four were temperature surveys run in the drill
pipe. The drill pipe was removed Ifrom +the hole and the first
openhole pressure and temperature survey was run on November 286,
1986. The well was iflowing for all but the Ifirst survey. A
description of the downhole surveys i3 included in Section 7 of this

report.

A plot of wellhead pressure and tewperature for the duration of
the test i included am Figure S5-1. The well was allowved to flow
through the test line with the valves open for the majority of the
test. Three step rate tests and 2 pressure build-up test were run.
The <first step rate test (Figure 5-2) was started at about 186 hours,
test time and had steps of approximately 60 and 130 psia wellhead
pressure. Each step vas held for approximately 3 hours. The second
and third step tests, shown in Figures 5-3 and 5-4, vere started at
109 and 131 hours test time and consisted of stepe similar to the
first. The final build-up test was started at test time 208 hours,
vhen the wellhead pressure vas stepped to approximately 300 psia and
held et that pressue until 224 hours test time. At that point, on
December 10, 1986, the master valve wvas closed in an attempt to shut
in the well. The shut-in was aborted at a wvellhesd pressure of

approximately 750 pasia (Figure 5-5) vhen it became apparent that
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the wellhead pressure wvas going to exceed the range oflthe
available wellhead pressure gauges (800 paig). There was
concern that the well head and casing should not be exposed to
excesgive pressures. When it became appersrent that the pressure
gauge range was going to be exceeded which precluded monitoring

the well head pressure, the shut-in was aborted.

A detailed Chronology of Eventz is included as Appendisx B.
The folloving i3 =a gsummary of Rkey events by the day they

ocecurrad.

11/20 Stopped drilling at 6288 Ift. Blev out hole for 1
hour. Ran Temperature survey in drill pipe set at
6244 feet.

11/22 Drilling ahead - at 7080 feet +the Hud Eangineer
estimates making 22 bbl/hr of water.

11/24 ‘COe "kick® at 8050 feet Irom 3000 ppm to 13,000
ppm. At 8120 feet had a 440 psi increase and 16 °F
temperature? increame (initial increases). Pressure
and temperature kicks vere also encountered at:

8138 feet, 560 pmi, 5 °F

8142 feet, 630 psi, 8 °F

8250 fewt, 350 pmi, 8 °F

8292 feet, 400 psi

8370 feet, S35 pei, 10°F

8545 feet, 350 psi, 8 °F
Hell producing on 1its own. Ran temperature survey
through drill pipe to 8300 feet.
Stopped drilling at 87086 feet.

11/25 Well still producing on its own. Ran temperature
survey through drill pipe from 8000 to 8640 feet.

11726 Ran temperature survey through drill pipe of upper
section of the hole (to 7930 feet).

11726 Ran flowing temperature/pressure survey to 8600 feet.
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11727

11/28

11/29

11730

1271

12/72

1273
1274

i2/3

12/86

i2/7
1278

Shut-in well +to change Irom 3-inch plastic blooie
line to 4-inch steel line. Wellhead pressure
increaard to 400 psig; opened valve, For about an
hour well slugging and flow was "wvetter®, Wellhead
pregsur® hed declined to 20 psig in approximately 20
minutes.

Filow wmwitched from bleed line to flov line. Ran
pressure test to 100 psig. Ran openhole temperature
and preasure survey to 4500 feet. Calibrated
presmsure +tool, checked to ¢ 2 psi in the 0 - 300 pasig
range.

Attempted +to run a pressure and temperature survey
from 4000 <feet to bottom hole (TD). Could not get
belowv hole size reduction at 4600 feet. Continued to
rig up flov test unit and surface instrumentation.
Attempted to run downhole survey with a centralizer.
Could net get below 4600 Ifeet. Started taking
surface data manually from gauges.

Computer data acquisition system on line. Zero test
time 1is midnight 12/41/86. Ran =tep rate test with
vellhead pressure steps of 60 and 130 psia.

Continued stap test. Plume is8 very dry at high
pressure and sounds like a Jet, Opened throttle
valve and vwell produced noticeably more wvater. Toxic
gas detector alarmed briefly. Production back to
"normal® in approximately 15 minutes.

Flowing, valves wide open.

Ran flowing preasure/temperature survey to
bottomhale.

Ran astep test starting at about noon. At 130 psias
step, plume looked very dry. Toxic gas monitor

alarmed briefly. Opened control valve; well produced
lots of water vapor.
Ran step testas with pressure and temperature tools
sitting at 8120 feset to evaluate possible entry at
this depth.
Flowving open
Flowving open
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Noon: started downhole for laat preasure and

12/9
temperature BUrVeY. Will rewmain on bottom IZoxr
shut-in. At 1603 hours started shutting throttle
valve, Wellhead pregsure up to 270 psig at 164%1
hours; cracked throttle valve. Continued to close
valve until wvellhead pressure increased to
approximately 300 psig.

12710 Presaure continuing to decline w@mlightly. At 0323
hours, the wellhead pressure at 300 paig. At 0714
hours wellhead pressur? at 321 psig. Downhole toolas
coming out of the hole.

Shut-in wellhead master valve at 0944 hours. At 1135
hours vwellhead pressure rising at at rats of about 3
pai/wminute. Wellhead pressure is 650 pasia.

At 1222 hours, opened wing valve. Started to vent
vater at about 1300 hours, blowving about 60 feet into
the air. Wellhead pressure beginning to rise from
110 psig to 230 psig. « At 1310 hours, opened master
valve to vent well through the flow line. At 1540
hours, shut master valve with wellhead pressure at 10
-psig and allowved well to vent through the wing
valve/vent line.

12/11-1/29/87
Well remained on vent with the wvellhead preasure
slowvly declining dLrom 15.5 paig to 4.5 pailg {(note
that the configuration of the vent line influences
the wellhead pressure). Some episcdems of "geysering®
vere ocbserved.

1730 Returned to conduct additional surveys and sampling.

Wellhead pressure 2 psig but increasmed to 6-% psig

every 10 minutes or mo and wvell “geysers®,
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1/31

271

2/2

2/3

Ran temperature/pressure survey; could not get below
8005 feet. Immediately following survey the well
startad bloving water 30-33 feet in the air.

GCeysering continued for about tvwo houras. Switched

flow from vent line to flov line.
Ran temperature/pressure survey to 8140 fget,

Throttled well tc a vellheed pressure of nowinally S0
psig for 8 hours for additionai sawpling and

temperature/preggaure surveys.

Shut magter valve and left well on vent. Wellhead

preasure 1.1 paig.
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8. DATA REDUCTIOHN

8.1 Instrumentation

The primery surfiace data vas acquired by a digital data
acquisition system. A micro-computer read the transducer
outputs, converted the signals to engineering units, and
recorded the wmeasurements on paper printout and diskettes. The
signals were corrected by the resulta of pretest instrument

calibrations. The parameters wmeasured are presented in Table

6'10

Each ofi these wmeasurements vere backed up by a secondary
instrument, except for the James Tube pressurz. The inatruments
vere? manually recorded neowminally every half hour. The secondary
devices were included solely to back up the electronically

acguired data, and to provide a redundant data source for

quality assurance during the test. In general these data are

lesa neccurate than the electronic measurements and vere not used
fior data analysis, In the course of @ventz only the wmanometer
paduced data that were needed to validate the eletronic data by
supporting the measurement of pressure drop across the orifice

plate. The manual data sheets are included as Appendix C.
6.2 Pressure Inatrumentation Calibration

Calibratieon checks were performed on each of the surface

presaure devices before and aiter the teast. These checka vers

performed uaing a deadweight tester. The Paroscientific devices
shoved a slight offset (~-0.06 to 0.2 psia) and linear trend
(1.002 to 1.004). The offsets were adjusted i1in the data

acquigsition program, but +the slope of the responme was not
corrected becauss the trend is not statistically different from

1.0,

The Honeywell gauge an7933 (P2) indicated a 20.9 mV
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. reading at O psig. A value of 20.8 vas used in the dsta
acquisition program for the offset for a psia reading. The
calibration shovwed a perfectly Jlinear trend. A comparison to
the Paro @n26195 (P orifice) showed less than 1% linear

variation in their responses. These instruments are believed to

yvield accurate reading= to better than 1X.

The orifice delta pressure gauge (Honeywell an7934) is a O
to 90 psid instrument. The calibration of this instrument was
performed over the full ascale of the device. The calibration
a 19.7 a¥ ofigset and a 1.141 linear trend. During the

revealed

test the gauge was inspected and & 0.5-inch dent was found on
the low-pressure Iface of the diaphragm. The instrument was
inspected pricr to shipment and and the dent vas not noted at
that time. The post-test calibration gave the same results as
the pre~-shipment and pre-test checks. This instrument waa

vorking at less than 1% of full scale during most of the teast
and these full-mcale calibrationa did not give sufficient
indication of the response at this low range. To check the loyw
end sensitivity thisa device was sent to Honeyvell for an
additional calibration. The calibration confirmed an accuracy
of 0.5% of full mscale and indicated a 1.0% mccuracy at 1.5 psid.

The mnanometer vas installed during the test to provide a
backup and crosa-check on the delta P gauge. Unfortunately the
Ranocmeter wvan beset with problens associated with the
condensation of well <£luid 4in ite linem. Until a method was
devised to prefill the manowmeter asource lines with wvater,
neasurements vere accurate only wmowents after refilling the
‘manowmeter U-tube with fluid. Hence the wmanoweter did aot

provide relisble data <from which to cross-check the orifice

delts pressure readings.
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6.3 Data Reduction and Qualification

The data presented in Appendix §F have been qualified

through the use of pre- and post-test instrument calibrations

and the backup instrumentation. The data record has been asplit
into a total test record of half-hour incrementzs and separate
records of the transient portions of the test. Sowe of the raw
data have been rewoved because they were redundant or, in a few

cases, obviocusly erreoneous.

Only the pressaurs drop across the orifice plate required

correction. To dorrect a wmathematical error the recorded
prassure drop across the orifice has been multiplied by
1.141/0.90=1, 2648, The zero of the delta P exhibited shifts

during the test; hoveve there was no appreciable change in the
zerao betveen the pre- and post-test calibration. It i3 believed
that the shifts vere due to a ligquid presence in the inastrument
tubing. The zero was adjusted in the acquisition program on 12/5
at 1530 hecurs. An offset of +0.17 peig was added to the
weasurement at thia time and rewmained throughout the remainder
of the test. The calibrations of the other pressure instruments
showved deviations of less that 1%, vhich 413 the limit of
resoluticn of the calibration process. This 1a not sufficient
Justification to adjust the data. The temperature measurements

agreed with the backup weasurements and were conaistent betwveen

themselves to within 1%.

Flov rate was also calculated assuming that the exit of
the flov mymstem wvas smonic (choked). The calculations use the
James tube presaure measurement, but not the James Correlation
due to the presence of large amounta of COz. The results are

plotted in Figure 6-1 along with the flow calculated uasing the

orifice measuresents. It appears sLrom the comperison of the

flows that the James Tube was sonic only for the times wvhen the

vellhead presssure vas over 100 psia and the quality approached
mlated with thim methad should be

a ~ h o o=
Lo e The £lo

disregarded at all other times.
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TABLE 6-1

Electronic Instrument List

Parameter
Ambient Presaure
Ambient Tewp.
Wellhead presasure
Wellhead Tewp
Pipe pressure (P2)
Pipe Temp. (T2)
Orifice Upstreamn P.

Delta P of Orifice

James Tube presasure

Ingstrument
Paro #26196

RTD

Paro #11874

RTD

Honeywell #7933

RTD

Paro #2619%

Honeywell #7934

Paro #11242

31

Range
0-960 paia

0-200 psia

0~-600 pmsig

0-200 paia

- 0-90 psid

0-400 paia
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7. WELLBORE LOGS

During the period <from HNovember 19 through December 9,
i986, 13 downhole surveys vere perfcormed in Aacenaicn #1. Az a
result of the well performance and ¢to support a bestter
understanding of  downhole conditions and possible well revork,
more emphasis wvas placed on the downhole surveys and more data
vere taken than vas originally described in the Tesmt Plant4’.
A list of the surveys is shovn in Table 7-1. All surveys vere
performed using Kuster slickiine tools. Ho electric logs of the

vell were perfiormed.

The Zirst four surveya were temperature profiles taken
inside the drill pipe as the drilling vas being cowupleted.

During the subsequent "openhole® surveys a great deal of
difficulty was experienced descending below 4160 feet. At thias
point the hole diameter changeas from 10-3/4 inches to 6-3/4
inches, and it is assumed that the tools vere stopping on the
resulting ledge. ‘Runs 7 and 8 vere abandoned since attewmpts to
descend below 4160 feet wers unsuccessful., Subsequent attewnpts
toc reach bottom hole vere successiul 28 a reasult of allowing the
tool to bounce off the laedge and continue  downhole. This
technique, hovever, resulted in the element styluz slipping and

loas of the time reference in & number of casea (Table 7-1).

The downhole surveys produced a considersble samount of
believable and interesting data and to &8 large part provided the
data used to arrive at the conclusions presmented ia this report.

7.4i. Accuracy of Data

The presence o0f vepor in the wellbore resulisd in much lover

downhole pressurss then vers originslly expectisd and as & result

the 0-3825 psig Kuster pressure elemsents wvwere ranged far too




high <for all but Run #13, One of the Kuster pressure elements
vaz calibrated at low pressures on site using a deadweilight
tester and found to be withimn & 3.0 psil at 100 pesig.

Ti 2 -Dovnhole Data

The original data sheets and the logging technician’s logs
are reproduced in Appendix G. The data for each run include the
log that wvas kept on the surface while the run was being
performsed and the data sheet that was prepared on site when the

charts were read.

Rung #1, 2 and 3 wvere made in the drill pipe as the vell
vas being drilled and completed. A tewperature of 308°F wvaa
measured in Run #1 after the tool vas alloved to sit for 84
minutes at 6240 feet (Figure 7-1). That 4is the highest
temperature recorded at that depth. Either this is an anowmalous

peint or <floy <from lover and coecler zones subsequently cooled

the wellbore in subsegquent runs.

Toemperature vs. time at 6240 Zfeet im plotted in Figure
7-2. This plot indicatem that the temperature is building
rapidly. The length of the survey (along with the low
tomperature conductivity of the gasmeocus phase in the vellbore)
vas insuificient for the normal exponential tewmpersature buildup
period to be accurately calculated. A Horner buildup analysis
using these data indicates a projected forwmation temperature of
444°F, The length of the buildup was limited by concern that
the drill bit and astring ocould become stuck in the open-hole

gecticn 1f circulation and rotation were not resuned.

Run #2 vas made in the drill pipe to 8300 feet. The data
are shown 1in Figure 7-3. A plot of temperature ve time at 8300

feet 18 shown 1in Figure 7-4. Projected temperatures at this

depth did not yield reasonable resultas.
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A temperature buildup survey wvas made at 8640 feet during
Run #3. The Horner buildup analysis indicated an equlibrium
forwmation tewmperature of 418°F. Rung #3 and 4 can be
concatenated to provide a temperature profile at the completion
of drilling (Figureas 7-3 and 7-6). The well was still warming
at this point and the common point, 8000 feet, is off-set, but a
good indication of the temperature profile results.

Run #5 (Figure 7-7) vwvas the firast openhole survey. The
pressurss wust be considered carefully, since the range of the
pressure element i3 3825 psig and the pressure element wmay be
affected by rapid changes of tewperature. The pressure element
used in these logs was checked on a deadweight tester on site

and vas found to be giving readings that vere within : 3 psig at

iC0 psig. - That would indicate that the profiles shown are
acceptably accurate. Tho. clock faililed during Run #5 at 4000
feet, but the maximum temperature recorded, 348°F, vas assumed
tec have occurred at bottom hole. Since this temperature is

significantly lowver than the other logs it iz assumed to be

anomalous,

Runa #6,7 and 8 are not plotted since the tool was stopped
at 4160 Ifeet by the ledge in the wellbhore, and no openhocle data

veyre obtained.

Run #9, Figure 7-8, waa run during a step rate test wvhere
the wellhead presaure wvas astepped ILrom 27 psia to 60 and 130
paia. At e@ach of these presasures the wvell was surveyed from
7500 feet +to bottomhole, The results show a cooling trend in
the bottom section, which may indicate a reduced water flow in

this area.

Rumn #i1 is saslsc =a run that ves sade during a step rste
test. The results are plotted in Figures 7-10 and 7-11 and are

similar to the previous step rate test,
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Run #12 (Figures 7-12 and 7-13) was run during the third
step rate teat. Thia time the tool waa left at 8120 feet and
alloved to equilibrate for 3 hours at 65 psia vellhead pressure

and for 3-1/2 hours at 115 psia.

Run #13 (plottad in Figure 7-14), the final survey in the
first series, was aade to document the steady state temperature
and pressure -proflles that existed when the well wvas flowing
with a vwvellhead pressure of approximately 135 paia. There i3 a
high temperature gradient at bottow hole and the pressure
sppears to be feollowing the® boiling curve for a highly
COp -saturated vater. At approxginately 8000 fe2t the
temperature exhibits a sharp tewperature change, beliasved to be

caused by the entry of large amount of relatively cool CO,

into the wellbore.

Run #14 vas made January 31, 1987 (Figure 7-13). The wvell
had been on vent with the wellhead pressure declining from 15 to
S paig for approximately 45 days. The temperature at 8000 feet
neasured 368°F. An obatruction was encountered in the hole at
8005 feet, and logging could not be accomplished below thias
depth. The preasure gradient, as shown in Figure 7-135,
indicates a gas-wvater wmixture in the wellbore from the surface

to 8000 feet.

Inmediately following Run #i4 the well blew down. During
- this event, which lasted approximately two hours, the wellhead

pressure increased to & wmaximum of 45 psig and the wellhead

temperature reached 248°F.

Run €15 wvas conducted after the wvellhead pressure had
stabilized at 2.5 psig and the vell vaa venting through the

eight-inch flov line. The preesure and temperature profiles sre

showvn in Figure 7-16.
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pressursa choked back te 81 psig. The towmperature and
pressuredata obtain during this run indicate that the well was

in a transient state.

The pressure gradienta from Run #14 vere used to estimate
the amount of C0O; and liquid in the wellbore. There vaa
approximately 3.45 weight percent CO; in the bottom pertion of
the wellbore. The large amount of wellbore storage and fluid
interaction in the wellbore, however, preclude arriving at any
conclusion as to the gquality of the fluid flowing into the
vellbore or the fluid flowing cut of the well. The well appears
to be in an unstable state in vhich the velccity of the incoming
gas is insufficient to carry out the water entering the well.
The slip velocilty (difference between gas and water velocities)
bacomes large and siginificant amountis of water are® held up in
the wellbore. Perturbations such as the movement of the logging
toocl appear to be sufficient for the well to dimcharge large
amounts of the atored water. The calculations using - the
pressure gradient from Run #1i4 indicate at that time that CO,
iz flowing at a much higher velocity than the wvater and appears
to be bubbling up through the water in the wellbore. The
distribution has the appearance of churn or dispersed flow. The
result i1is a COD,-water froth that changes quality along the
vellbore to account Ifor the pressure change in fiuid weight.
This asystem iz not stable since it affects the dravdown of the
reservoir. As the pressure changes in the reservolir, the fluid
conditions in the wellbore will change to reach a pressure

balance. In other wvords, the well can be axpected to "geyser®,

7.3 Analysis of downhole data

The downhocle data are difficult tc analyze because of the low
flov rates and ocomplex dowvnhole flows of both COe. and liguid.
The two primary ressons for running the numerous downhole

surveys were to (1) deterwine the flov characteristics of the

2 Teine the formation temperatures. As a
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result of the complex dowvnhole conditions 1¢ i3 extremely
difficult to accurately interpret the logs +to concluasively
predict @ither formation temperasture or location of the

production zones.

The pressure buildup behavior and flow behavior both
suggest a lov permeablility reservoir that produces a gas (COs)
wvith verying amounts of brine. The pressure and temperature
data along with the wud logger’s data indicate that the flows
are betveen approximately 7,030 feet and 8, 430 feet., There does
not appear to be any flov into the wellbore from 8,430 feet to
8,707 feet (the totanl meassured depth of the well).

7.3.1 Pressure Buildup Tests

Two buildup teasts, Runas #12 and #13, vere made mfter the
multiple rate flow test. While the dovnhole pressure tool was
in the hole for Run #12, the well was pinched back at 14:35 hrs
according to the supervisora log (14:32 according to the clock
on the WH pressure transducer). The buildup data ended at 18:00
hre for a 3-1/2 hr shut-in. The wellhead pressure (WHP) and the
downhole pressure (DHP) data are plotted in Figure 7-19. WHP
vas waintained 1in ¢the range of 110 to 130 psia during the
shut-in. DHP near.y leveled off at 370 paig after 20 wminutes
before it began to build up again. After 100 minutas the
pregsure began to rise more rapidly to the end of the test while

the WHP remained essentially conatant.

The valve vas closed at 16:03 hrs for Run #13 according to
the gsupervisor’s leg (16:06 aceornding to the WH cleck). At
i6:42 hrs the valve vas opened and manipulated thareafter to

maintain WHP.

After shut-in, both WHP and DHP increased in parallel
(Figure 7-19) and then leveled off at about 40 minutes aiter
shut-in, then the WHP wvas waintained at around 300 psig. At

utes the DHP began to rise again, reaching a

________ P p—

approximatel



peak of 1028 psig at 850 minutes. Ater this point it began to
drop until the time that the test ended, and the tool vas
removed fLrom the hole. This decreasing pressure eifsct appears

to have been caused by manipulation of the throttle valve. The
test lasted 16-1/2 houra.

The behavior of the DHP in both Runa #12 and #13 indicated
that immediately after the well was pinched back, or shut-in,
the pressure tool vas in gas containing a mist of liquid water.
After a period of time, fluid entering the wvellbore rose to the
depth of the gage and then continued to rise above the level of
the gage. Host of the liguid probably came from a zZone with a
lov liquid permeability. Because of the problem of fiuid rising
above the level of the pressure tool and becauvas of wellbore
storage effects, the pressure bulldup data were difficult to
analyze. Additional analysis vas suspended since the
homogeneocus propertiesa of the C0: reservoir vhere not of

interemt.
7.3.2 Tewmperaturs Data

The temperature data were difficult to analyze becaume of
the flowvs into the wellbore as a rosult of the combination of
gas and ligquid entering the vellbore, and the wellbore pressure
being belov the saturation pressure of the ligquid. The maximum
recorded bottomhele tomperature wam 457 °F at 8, 640 feet on
survey Ho. i1. This corresponds to a saturation pressure for
pure water of 468 psig. The "flash? point for water containing
dismolved CO: would be higher than 468 psig; thus, anytime
the wellbore pressure was belovy 468 psig flashing would be
cccurying at the bottom of +the wvell., During rum #11, liguid
flashed intc the wvellbore leading to unsteady near vellbors
temperatures. Even vhen the vwellbore pressure exceeded the
saturation pressurs, a3 occurred during the pressure buildup on
survey Rum Ho. 13, the wellbore temperature was continuing to
recover and did not reach the previously measured 457 °F. This

S o i . P P & = Lo 2o —emadosaman o
Bppearseg Te & que 10 the tswmperature pe
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liguid entering the wellbere from arcund 8,040 feet, floving
downvard and boiling in the wellbore. During this shut-in the
wvellbore tenperature YRS almo censiderably disturbed by

convective flovs within the wellbore.

Further complications in analyzing the dowvnhole temperature
data wmay be atiributed to stratifiled flows of gases and liguids
in the deviated wellbore. The wellbore had deviated over 14
degrees Ifrom the vertical at 5700 feet. No directional surveys
vere taken below this depth.,. The deviation frowm vertical in the

lover section of the hole ia unknown.

Initially it appeared during the drilling from §, 240 feet
to 8,707 feet that the temperature gradient was increasing
significantly with increasing depth. A detailed analysia of the
temperature gradient using separate data sources, hovever, does
not provide consistent results. A temperature survey wvas taken
at 6,240 feet. DPrilling wams stopped at &, 243 feet for this
sBUrVeY. The maximum recorded temperature wvas 307.8°F. A Horner
analysia of this data ims shown in Figure 7-20. The temperature
projecta to be between 440°F. This projection is considered to
be high since drilling was being done with air/foam. A Horner
projection was done on the tewmperature data at 8,640 feet from
survey data on Run #3. The projected temperature is 419°
(Figure 7-21). Thia seems to be reascnable asince the
temperature at 8600 {20t vas wmeasured to be 457°F in Run # 11.
A Horner projection was done on the temperaturs data at 8,500
feet taken during survey #13 (Figure 7-22). This projected a
teaperature of 399°F. This 18 considered to be a low
projection. There wvere four days of flow between survey HNo. 11
(12/5/86) and survey #13 (12/9/86), and considerable cooling of
the wellbore had taken place due to the flow.

In conclusion, the wvellbore temperature around 8,640 feet
may be above 437°F. Hovever, the itewmperature gradient of the
formetions is still is guestion. The gradient appears to lie
betveen 23. 7°F/100 feet and 1.0°F/100 feet. The maximnum
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measureq temperatures during Run #11, vhich are 457°F at 8,800

feet and 374°F at 8,250 feet, indicate the high gradient. The

projected temperature of 434°F at 6,240 feet and the measured

tewmperature of 457°F at 8,600 feet indicate the lower gradient.
Neither seews correct. The unstable wvellbore fluidas suggests
that the weasurements during Run #11 do not accurately reflect
the formation temperatures, and the projected temperature at
6, 240 feet are doubtiul because of the drilling fluid mediumn.

The 1.0°F/100 feet gradient represents an averags between
6240 feet and B8640 feet, and thereforse is conservative when
related to the bottom of the well. The actual gradient betwveen
8250 feet and 8600 feet is probably not as high as 23.7°F/100
feet since the temperaturs at 8250 feet is cocoled by the CO..
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LATE
11/19/86

1/20/86
11/21/%

11/24/86

11/26/86

11/28/86

11/29/86

11/30/86

12/1/86

12/4/86

12/5/66

12/6/%

12/9/86

1731787

2/1/87

2/2/87

DEPTHT

6,240

8,300

8,640

7,930

8,600

4,300

4,610

4,610

8,600

8,600

8,120

8,800

8,005

8,100

8,100

Table 7-%
Ascenaion #1
DOWHHOLE SLICKLINE SURVEYS

DESCRIPTICH

Temperature survey inside the drill pipe. Stops at
4500 and 5400 feat

Temperature survey inside the drill pipe
Temperature survey inside the drill pipe. Stops at
8000, 8100, 8200, 8300, 8400, 8500 RND 8600 faet -
flowing -

Temperature survey inside the drill pipe. Stops at
500, 1000, 4000, 4500, 5000, 500, 6000, 6300, 7000,
and 7500 feet - flowing

Tesperature and pressure suevey - Stops at 300,
1000, 2000, 3000, 4000, 5000, £0CO, 7000, 7500,
7750, 8000, 8230, 8300, 8600 and 3000 Yeet. Lost
tesperature chart.

Temperature and pressure survey - Stops at 1000,
2000, 3000, 4000, 4500 and 3000 feet,

Temperature and pressure - unable to pass 4610-4620
feat,

Temperature and pressure - added centralizer in as
attmept to get past ledge at 4610 feet - didn't
help

Temperature and pressure - stops at 4000, 7500,
7750, 0000, 8250, 8600 (P WH=29 psig)§ 7500, 7730,
8000, 8250, B600 (P WH=4S psig); 7500, 8000, 8230

. and 8600 feet (P Wi=11S psig). pres. recorder

stopped after 4000 feet.

Tesperature and pressure - stops at 500, 1000, 4000,
7000, 7500, 7750, 8000, £250, 8500 2nd 8500 feet.
Lost time refarence on pressure chart after 4300
feet,

Teperature and pressuce - Stops at 4000, 7300,
7750, 8000, 8250, 8600 (P WH=22 psig)j 7500, 7730,
B0CO, 8250, 8600 (P WH=49 psig); 7500, 7750, 8000,
8250 AND 8600 fewt (P W= 100 psig). Tesperature
chart lost time reforence.

Pressure and temperature, Stops at 4000 and 4143
fest, At 8120 steppad P WH 7, S0 AND 100 Psig
Pressure and tesperature, Stops at 500, 1000, 4000,
4670, 7500, 7750, 8000 and 8250 feet, Attespled to
shut in well for recovery, Rbandoned shut-in at

P WH=281 PBIG,

Pressure and temperature survey with P =24 psig.
Pressure elesent 0-3975 psig range, Stops at 1000,
2000, 3000, 4000, 4500, 5000, 5500, 6000, 8309,
7000, 7500, 7900 AND 8000

Pressure and tesperature survey, Pressure slesent
0-800 psig range. Well on vent. Stops at 1000,
2000, 3000, 4000, 4500, 5000, T500, 6000, 6500,
7000, 7500, 7600, 7700, 7800, 7900, 8000 and 8100,
Pressure and temperature survey P W=l psia.
Dreseure elomant 0-200 nsin range. Same stops as 15.
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FIGURE 7-1

ASCENSION #1 RUN #1 — 11/19/86
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ASCENSION #1 — SURVEY #1

TEMPERATURE AT 6240
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ASCENSION #1, RUN #2, 11/24/86
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FIGURE 7-3

TEMPERATURE BUILDUP
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FIGURE 7-5

ASCENSION #1, RUN #3, 11/25/86

FLOWING TEMPERATURE (IN DRILL PIPE)
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FIGURE 7-6

ASCENSION #1, RUN #4,

FLOWING TEMP (IN DRILL PIPE
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FIGURE 7-7

ASCENSION 41, RUN #5, 11/26/86

FLOWING PRESS & TEMP
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FIGURE 7-8

ASCENSION #1, RUN #9, 12/01/86

STEP TEST - TEMPERATURE
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FIGURE 7-9

FLOWING PRESS & TEMP
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FICURE 7-10

ASCENSION #1, RUN #11, 12/5,/86

STEP TEST — TEMPERATURE
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" FIGURE 7-11

ASCENSION #1, RUN #11, 12/05/86

STEP TEST ~ PRESSURE
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FIGURE 7-12

ASCENSION #1, RUN #12, 12/06/86

STEP TEST AT 8120 FT
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FIGURE 7-13

ASCENSION #1, RUN #12, 12/06/86

STEP TEST AT 8120 FT
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FIGURE 7-14

ASCENSION #1, RUN #13, 12/9/86

FLOWING PRESSURE & TEMPERATURE
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ASCENSION #1, RUN 414, 1/31/87

FIGURE 7-15

FLOWING PRESSURE & TEMPERATURE
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FIGURE 7-16

ASCENSION #1, RUN 415, 2/1/87

FLOWING PRESSURE & TEMPERATURE
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FIGURE 7-17

ASCENSION #1, RUN #16, 2/2/87

FLOWING PRESSURE & TENPERATURE
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8. CHEMICAL SAMPLING AND ANALYSIS

The purpose of this section is to explain and document sample

collection, the methaod used to compare fluid vas gas production, the

date and time of sample collection, and to present the initial

results
8.1. Sanmple Rake Constructicn

The zapple rake vas constructed of 1/4-inch &S5 tubing
approximately 22 inches 1long. The inboard end cof this tubing was
plugged. Three slota were milled into the inboard end, one
approximately 1/2 ianch <from the plugged end, one approximately 4
inches ZfLrom the plugged end, and one approximataly 7 inches from the
plugged end. These slots vere approximately 3/16-inch wide and
penatrated approximately 1/3 of the inner diameter of the tubing. On
the outboard end of the tubing was a valve, a 0-30 PSIG gauge and a
cooling coil asuspended 1in a five-gallon bucket of cool water. A
24-inch piece of Tygon tubing was attached to the end of this coil
for gas sampling. The SS tubing wvas inserted through a 1/4-inch hole
in a 1/2-inch NPT double male-ended fitting and a ferrel crimped onto
it mas a atop. Thias unit was inserted through a ball valve and into

the fiov stream (see Figurs 4-1).
8.2. Gas Sample Collection

Gas =sawmples were collected in evacuated glass bowbs using
standard geas sampling techniques. The glass bombs contained a sodium
hydroxide solution to absorb CO, and cadmium sulfate, wvhich

precipitates cadmium sulfide in the presence of Ha:S.
a.3 Liquid to Gas Flov Heasurement

Samples vere taken perildically to measure the ratio of
noncondensable ges to vater in the well effluent. These samples wvere

collected <from the sample rake. To determine the relative flov rates

time to £ill] =2 knowvn volume was recorded. A 550-ml sample

o & =

N
=4l

v

q
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vas used. The vater samples filled the bottle to a depth of l-inch
approximately 85-wml). This volume was selected due to the length of
time it took to collect that amount of water. The gas samples were

acgquired by dinverting a wvater-filled bottle in the bath and timing

the gas displaceament.

These mezasurements were asusceptible to tvo sources of error.
The waeasurement uncertainty of the gas sample was large due to the
short time needed to £f£ill the bottle and difficulties in inserting
the sample line into the bottle. An uncertainty of 20% seews
reasonable ifor these measurementa. The second source of error is the

asgumption of uniform vater content over the vertical cross-section
of the piping. It ia poamsible that a protion of the vater i= not
entrained but iflows along the bottom of the pipe. Thiz efisct im
ameliorated somewhat by the location of the sample pert {(dowvnstrean

of two 90° turna), but iz s3till a pomaible source of error.
8.4 Resultas of Chewmical Analymis

A series of liquid and gas samples vere collected from the flov line
during the flow test and again in late January, 1987. Preliminary
snalyses of the samples collected during the flow test have been

completed and are included as Appendix H.

The first gas sample coliected apparently had =ome air
contamination, a3 evidenced by the analysis of the gas in the head

analysis was corrected for the air contamination by
ef the

space. The
applying a proportional correction to the remainder

atmospheric gases. The corrected analysis shoved:

COp, - 98.6% by volume
Me - 1.24%

Ar - trace
Hydrogen sulfide, ammonia, methane, hydrogen wvers

not detected (detection limits 2 X 10-% vol %)

entration and the relstively mlow CO. /NaOH

=]

o
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reaction kinetics complicated gas sample collection and no reliiable

determination of the weight percent of gas and liquid could be aade.

Table 8-2 presents analyses of the first three liquid sawmples
collected during the flowy test compared to gea wvater. A trilineax
plot of the 11/28/86 @mample (Figure 8-~1) indicates that the fluid
being produced ia similar to sea vater, enriched in calcium. Thias
enrichment is probably due to rock-water interactions. Isotope data

indicaete that the fluidse are not magmatic in origin.

Significant varilability vas observed in the chemical analyses
of the liquid sawmples collected during the test. This is indicative
of the complex two-phase, two-component flov dynamics which exist in
the vellbore. A a result, there i3 no reliable basis for
deterwining the chemical composition of the fluids as they exist in

the reservoir.

i3}
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12/4

12/S

1276
1277

12/8
12/9

CHEMICAL SAHMPLE COLLECTIOH SUMMARY

TIHE

0940
1000
1700
0320
0945
2043
0S00
0852
1330
1443
1615
0003
1000
1400
1400
1800
23060
2345
Coi4
02¢a
0920

TABLE 8-1

SYNOPSIS OF SAMPLE COLLECTIONM

Liquid sample colilected

Liquid sample ceollected

2 Phase sampling device installed

Two fluid samples collected
Fluid vas gas flov measured

Fluid

va gas

flow measured

Fluid va gss flov measured

Gams mample collected

Fluid va gaa flov measured
Fluid vs gas flov measured

Fluid vas gas flov measured

Gaa sample collectad

Ges sample collected
Fluid vs gaa flov measured
Fluid vs gas flov measured

Fluid vs

gas flovw

Condensate sample

Fluid vs

gas flow

Condenaate sample

Fluid vs
Fluid vs
Fluid va
filuid vs

gas flovw
gas flow
gas flow
gas flow

measured
taken

measured
taken

measured
measured
measured

neasured




SAHPLE
HUMBER

B 0 N0 R e W R e

o S R WO TN
W N - O

DAT

12/3
1274
1274
12/5
i2/5
12/5
12/6
12/7
12/7
12/7
1277
1277

12/9

12/9

TABLE 8-2

WATER TO GAS RATIO HEASUREHENTS

"WELLHEAD
TIME PRES. paig
-1700 24.7
0320 22.5
G940 22. 4
C500 21.5
0900 22.2
1330 62.7
0000 22.5
1000 22.0
1400 2.8
1800 21.8
2100 21.1
0614 21.3
0200 2.2
0920 2%.0

69

WATER
TINRE
a8’o"
3’59"
3°859*°
2°59°*
2 42°
10’238"
3’2"
2°57¢
3’6"
2’48"
2'29*%
2’46°
2’40"
2’39

GAS
TIHE
4.
3. 58"
2. 397
4.74"
4.54°
0. 84"
4, 25"
4.64"
4. 50"
5.17*
S5.40"
S. 107
3.70°
3. 297

HH. O

C _HMCOg

0.69
1.23
0.83
2.23
2.32
0.11
1.94
2.17
2.18
2.35
3.00
2. 54
2.88
2.76




TABLE 8-2

ASCENSION #1 FLUID CHEMISTRY

11/28/8% 12/2/786"
(opm) {ppm)

Na 7780 3280
Mg 16.2 5.85
Ca - 4120 1660
K S63 249
Sr 79.9 34.1
B 21.85 7.88
Li 3.09 1.87
Rb - --
Ba 2.20 0.78
Fe 127 24.0
Zn 0.33 nd
Al nd nd
Cu nd nd
Hn 3.31 1.582
N1 0. 34 nd
La 0. 79 0. 33
S1i0. 205 70.8
cl- 18900 7700
S0, ° 132 53.0
HCGC, - 240 217
Br- =i =
F- 0. S0 0.70
® Sample cpollectesd immedietely folloving

12/4/86 S=2a water
(ppm) (mg/L)
8830 10500

8.77 1350
4790 400
701 380
92.8 8.0
27.5 4.6
S.39 0.17
= 0.12
2.43 0.03
73. 4 0.01
nd 0. 01
nd 0.01
nd 0. 003
1.85 0. 002
nd 0. 002
0. 81 3x%10-¢
2035 3.0°°
21600 19000
143 2660
327 142
- 65
0. 65 1.3



FIGURE 8-1
ASCENSION #1

TRILINEAR PLOT

ASCENSION UURI ID# A:AS112886
CONDENSED FLIUD 11,28-86 DATE: 09-2%-86

CATIONS ANIONS

& Seawater
PERCENT OF TOTAL
MILLIEQUIVALENTS PER LLITER
71




9. CONCLUSIORS AND RECOMMENDATIONS

9. 1. Concluaions

The wmud leg (Appendix B) and the temperature logs indicate
that the wvell appears to have enterad a carbon dioxide zcne at
approximately 8030 feet vhich corresponds to the top of a
carbonate-rich =zone. This perwmeable zone appears +to exist
betveen 8030 and 8400 feet. The wvell has no significant water
inflovwa, and there appears to be no significant flow into the

vell baelow 8400 feet.

The maxinmum tewmperature measured in logging run #1311
(457°F) in the - wvellbore is high enocugh for electric generation
at the depths encountered. This temperature is supported by
temperature projectiona from other runs, howvever a suitable
hydrothermal resource has not been encountered, and until water

iz located in a suitably permeable reservoir the project is

still in an exploratory phase.

The tewmperature gradient from 6240 to 8640 <feet is
@stimated to be 1.0°F/100 feet, and 23.7°F/100 feset from 8250 to
8600 <foet. The f£irst gradient ia bhased on a Horner projection
of 434°F at 8240 feet fLroa logging run #1 and the maximum
reasured temperature of 457°F at 8600 feet from ilogging run #11.
The higher gradient i3 based on a measured temperature of 374°F
at 8250 feet and the maximum measured temperature of 457°F at
8600 Zfeet, both from logging run #11. Significant deviaticen of
the wellbore f£rom the vertical would result in a higher than

predicted gradient,

- There iz no evidence of a producing hydrothermal rescurce
at the present depth (8706 feet). The bottomhole temperatures
are spproaching those required for the well to sustain vater
flov 1if =8 hydrothermal resocurce vere encountered. The slow

decrease in wellhead pressure indicates that the carbon dioxide
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(COz:) reservoir above the granite intrusion has a significant
volume and lov permeability. The continual inflow of gas into
the wvellbore precludes a column of pure ligquid standing in the
vellbore. The shut-in vellhead pressure has the potential of
reaching 3000 psig, but. with scwe wvater inflov may sitabilize at

2000 p=ig.

The magnitude of the C0; inflow and the high temperature
at the bottom of the hole are positive indicationa of a
potential hydrothermal rescurce. Hovever, 1t iz not clear if
the postulatsd resource is located belov or along side of the
present well bore. A high temperature gradient would be
indicative of a resource belov the present well bottom, while a
moderate - gradient wvould indicate that the borehols is

paralleling the fractures that contain the resource.

Chewmical analyses of the recovered fluids indicate that
the fluid from a potential hydrothermwal zone may be entering the
vellbore. The wellbore flow behavior i3 too complex for
detailed chemsical analysmis to yield definitive results.

S. 2. Recoamendationa for Additional Data

The location of the bottom of the well should be
determined by running a directicnal survey. A downhele water
sample should be taken 1if possible to provide an indication of

the nature of the potential resource.

It dees not appear to be necessary to collect additional
flov data since the present inflovy =zocnes do not represent

sufficient heat influx for exploitation. A shut-in pressure and

temperature asurvey may provide additional indications of the
leocation and nature of the present producing zones (the present
mechanical completion equipment 13 inadequate to allow shut-in

at high pressure conditions).
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A suite o0f electric logs vould provide a great deal of
information on the formations penetrated by the wellbore and the
potential for a hydrothermal resocurce. A gamma ray/cement bond
log, porosity, caliper and gsonic log would be advimsable. In
additien, after running the directional survey, it wvould be
advisable to run a dipreter to deterwmine the dip of the granite
contact and give an indication of the potential direction to

drill toward a hydrotherwmal resource.

9.3. Recommendations for Continuation of the Project

Data to date are not conclusive in supporting the
existence of a hydrothermal r2source, howvever, Ifurther
exploraticn appears wvarranted. The continuous flov of CO,
indicates that its source is not an isolated pocket. The
existence of COp 1in a reservoir of scme asize positioned just
shove an apparent increase in temperature gradient are positive
indications that there i3 a hydrothermal rescurce in the area
penetrated by thia well. The postulasted resource may either be

deeper 4in thims bore or in close proximity. If the granite
encountered in the bottom of the hole i3 the hoat rock for the
fractures that contain the resource, the resource should be

close to the bore (within 1000 feet).
There are tvo possible actions for this well:

Isclate the C0O: zZone and deepen to approximately 95300

feet or until a significant preduction zone is reached.

If the directional survey indicates that the bottom hole
is not in the target area, sidetrack the wvell end complete

in the frectured area.
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Date Time WHP Temnp. Comments
(psig) (2F)

01/30 1000 2 s Arrived on site. WHP increases to 6-9
psig every 10 minutes for a "blow".
0-30psig pressure gauge on wellhead.
Well venting through 3" wing valve and
4" line (top of stack about 14 ft above
WH elevation).

1243 13 = Blowing about 5 ft. above top of
stack. Water streaming down side of
stack almost continucusly, even when
the plume appears drier.

1255 11.8 ==

1300 10,8 ~=

13085 8.7 ~=

1309 8.0 --

1334 S = Plume drier, but water still flowing

down the outside of the pipe.

1335 4.7 --

1344 5.6 --

1345 5.6 --

1356 4.5 --

1409 4.1 --

1426 3.8 -- Less surging of pressure.

1441 3.8 --

1454 3.5 --

1457 5.2 -- Plume wetter. Opening master valve
against closed flow line to run into
hole with sinker bars on the wireline.
Well still on vent.

1439 2.9 -- » " .

1501 3.4 -- n " "

1503 3.0 =~ Plume very dry. Master valve all the
wvay open. Very tiny leak from flow
line.

1510 Started down the hole with 2 sinker
bars only. Had to bang pretty hard at
4650 ft to get past. Went thru a
couple oi times. At 8139 ft, hit a
bridge and didn’t run any deeper.

1612 3.2 == Logging out of the hole.

1638 3.4 -- Shut the master wvalve.

01/31 0800 Changed out the set-up an the

wellhead. Installed both a 30 psi and
a 3000 psi gauge on the pigtail.
Topped off the glycerin in the pigtail.
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01/31, continued.

0900 3.2 -- Plume appears dry.

0930 2.4 -- Opened master valved for logging with
P/T tools; well on vent; flow line
ghut.

1006 3.0 -- Logging.

1015 2.4 ‘=~ o

1082 2,3 == w

1045 2.7 -- "

1100 2.1 -- N

1115 1.8 == Varied between 1.7 & 2.7 over last 3

mins.

11385 2.2 ~- Hit obstruction at 5100ft and worked
through.

1147 2.0 == Still logging.

1300 2.2 ~-- "

1320 2.0 -- "

1340 2.4 -- Hit obstruction at 8003 ft. Could not
werk through.

1355 3.2 ==

1404 0.5 --

Out of the hole about 1415 hrs.

1425 23 =S Started geysering and blowing water
about 15-20 feet above the top of the
stack.

1430 27 o WHP surging 1-2 psi.

1435 17 == " o

1436 27 == "

1437 21 = "

1438 25 i

1439 25.3 --

1440 29 = WHP went as high as 30 psig.

1445 S Surging, with WHP as high as 40 (on 30
psi gauge).

1459 45 — Switched to 0-600 psig gauge.

1453 38 —

1455 40 e

1501. Opened master valve; vent line wobbling
with surging of water.

1502 32

1505 35 = Closed vent line.

1512 289 230 Installed dial thermometer in
thermowell by sampling port.

1522 28 240

1533 26 248

1583 20 240

1600 16.8 235 Switched to 30 psig gauge at WH.

1613 14 230

1621 12.7 225 Took water sample. Plume had dried out
a fair amount.

1640 9.2 215

1720 6.5 205
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02/01

02/02

0700

0715
0730
0800
0857

03830
1010

1015
1025
1100
1215

1300

1345
1405

1532

1537
1545
1600
1623

1700

1730

0730

0935
0948
0953
0958
1003
1008
1013
1018
1023
1028
1033
1038
1043

.\JNE&J[AJ
WBOoOo

-
OO0
OO0

NN N W
Uibd 0>

N
ul

!\)N
ou

NN N
uogwm

.

30

124
130
135
128
121
117
112
108
105
iG3
101

99

1390

190
188
188
188

1390
188
190
195

195

195
150

188
188
188

170

On flow line. Plume fairly wet, with
water dripping from end of James tube.

Switching to vent line to hook up UUR
separator.

On vent line.

Completed separator hook up. Began
opening master valve.

Shut vent. Plume fairly wet; no slugging

UURI thermoccouple reads 88°C.

UURI completed gas sampling; collected
rain water for isotopic analyses.
Started into hole with low pressure tool
and temperature tool.

Got past 5100’on the first try with the
tools.

Tagged bridge at 8140 feet. Started out
of the hole.

Started shutting in. Changed out WHP
gauge to 0-600 psi gauge in preparation
for throttling well.

Throttling slowly. Pressure built up
gslowly to about 63 psig. Developed leak
in separator piping. Opened throttle
valve at 1715 hrs.

Shut master valve and changed leaky
fitting on UURI separator. Started
throttling at 0900. Throttled to about
30 psig initially; WHP climbing about 12
psi in 3 minutes.

Opened throttle valve a little.

Opened throttle valve a little.
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02/02,

02703

continued.

1048
1053
1058
1103
1108
1113
1125
1133
1145
1153
1208
1215
1225
1255
1330

1345

1445
1345

1551
1558
1602
1615
1631
1642

1705
1717
1721

am

Ppm

96
95
93
92+
92-
90+
as
88
87
86
83
&5
84
a1
82

a3

79

.

OU:&U‘IU’I\]
UocCcuuo

[sNeNs
NNO

165

165

163
1863

180
180
175
165
165
160

1358

138

Closed throttle valve a very little.

Closed valve another little bit.
Closed valve another little bit.

Closed another 1/6 turn.

Started into the hole for a logging run.
Closed valve 1/12 turn. Appears mostly
shut.

Logging tools hung up at 4760 feet and
fell through.

Opened throttle valve so that UURI could
sample the m"slug®.

Began taking readings off wellhead gauge
instead of the gauge on UURI separator
inlet.

No real slug (as had been observed in the
past) appeared. Plume did get
substantially wetter, but not obvious
g8lug of water. Took liquid and gas
samples during this period.

Shut-in master valve and switched to
vent. WHP at 1.1 psig. Started to
gevser for about 1 minute, with water
shooting about 6-10 feet over the top of
the vent. WHP increased to 9-12 psig.
Gradually died off. Left well on vent
with master valve locked shut.

Checked well conditians. Well geysered
for a couple of minutes.
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APPENDIX D

DATA ACQUISITION PROGRAM LISTING

NOTE: This program was expressly developed for data collection
for this test. This program is not warrantee for any use and
neither DoE, The U.S. Air Force or any of their contractors
guarentees this program in any wvay.
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1780 REM #5355 3t3iat ittt e st ittt it s ittt AR A R R R AR R R R L H 4238
1790 REM NOW THE GMEGA PRESSURES

1800 REM ORIFICE PRESSURE DIFFERENTIAL, HONEYWELL SN7934

1810 PRINT ¥2, *¥0:CHA/2:*

1820 INPUT #2, CHA2$

1830 DELP= (VAL (MID$ (CHARS,5,7))-19.7) £,9

1840 REM P2 FROM HONEYWELL SN 7933

1850 PRINT #2, "20:CHA/3:"

1860 INPUT #2, CHAZ$

1870 P2=(VAL (MID$ (CHA3S, 5, 7)) =20, B) #7, 04+PA

{1880 REM ¥t E£33iddiReiritisiotdrisdEaani ittt s Fiai R4 R 144 E 4334353
1900 RETURN _
2000 REM ###5E¥338iE 4 trr i r bt it R R4 PR A R R PR RS S R 60 8
2000 REM $3#346#4%3 3333030 EFHEOHIF$ 1333 331 RS 3R 4 1 F R
2010 REM SUBROUTINE TO PRINT DATA

2020 REM ##RE¥ E 3335 EREt ittt s f it i taF R SR E R E R R F H AR AT PR AR R EREE
2030 REM  IF NEW PAGE PRINT HEADINGS

2040 IF KP#=0 GOTO 2500

2050 REM  IF NOT PRINT DATA

2060 LPRINT USING "4#44°;J%;

2070 LPRINT USING * 8834448388" ;DNS;

2080 LPRINT USING * 8248388848 ;TNS;

2030 LPRINT USING * 4444, $3";PA, TA, PWH, TWH, P2, T2, PO, DELP, PJ

2100 KP%=KPa+l

2110 IF KP#)= 40 THEN KP%=0

2120 GOTO 2800

2500 LPRINT CHRS (12) :LPRINT:LFRINT

2510 LPRINT * ", DATES

2320 LPRINT ASCENSION #1 - FLCW TEST® :PRINT:PRINT

2530 LPRINT "PT.4 DATE TIME PA TA P TWH p2 T2 PO pJ
2540 LPRINT "*——

2550 GOTO 2060
2700 REM #3#3e%d£55 8t EEE AR R R FEE R TR R R FF AR HEFR I HE R TR R4

2800 RETURN
3000 REM #¥#£2%5%58R R 3 E 4R EEFHFER IR AFRH O LR EL I HHORERFHHOHFFH P55

3010 REM  SUBROUTIME TQ WRITE DATA DISK
3020 REM #3534 HEEEHHHEOHHEO R R R R R R R R

3030 REM LOAD THE PRINT BUFFER

3040 LSET  DR$=DNs$

3030 LSET  TIM$=TNS

3060 LSET  PA3=MKS3 (PA)
3070 LSET  TA$=MKS$(TA)
3080 LSET  PWH$=MKSS (FWH)
3090 LSET  TWH$=MKS$ (TWH)
3100 LSET  P2$=1KS$ (P2)
3110 LSET  T2$=MKS$(T2)
3120 LSET  PO$=HKS$ (PO)
3130 LSET  DELP$=MKS$ (DELP)
3140 LSET  PJ$=MKSS (PJ)
3150 LSET  TT$=MKS$(TT)

3200 PUT #3,J%

JA00 REME s s a e e s e R R R R S R S R S S R S S S R R R R H BB SRR 2528
3300 RETURN

9000 CLOSE #3



s et P s e a1 e st AR TN NP NG A e i b

460 0SUB 2000

470 REM PUT THE DATA ON THE DISK

480 GOSUB 2000

430 REM INCREASE THE TIME FOR THE NEXT DATA POINT

300 T=T+DELT
303 TT=TNOW-TO
306 Ja=Ju+l

510 REM LOOP UNTIL NEXT DATA POINT AND CHECK THE KEY BOARD
G20 As=INKEYS

530 1F LEN(A$)=0, GOTD 350

540 IF ASC(A$)=63, GOTO 3000

341 INPUT "ENTER NEW DELTA T *;DELTA
42 T=T-DELT

543 DELT=DELTA

J44 T=T+DELT

545 IF T ¢ TNGW , T=TNOW
550 TN$=TIMES

S55  [N$=DATE3

556 TD=(VAL (MID$ (DATES, 4, 2))~11)¥24%60

560 TNOW=VAL (MID$ (TNS, 1,2)) 460! + VAL(MIDS(TNS, 4,2)) + VAL (MID$(TN$,7,2))/60!+ TD
565 GOSUB 1000

570 REM CHECK FOR NEXT TIME POINT

380 IF TNOW = ) T, GOTO 430

530 GQTO 310
1000 REM SHHFHEEdsses e FEHHEEEHE I R R R R

1010 REM SUBROUTINE TO READ THE DATA FROM THE PARD AND THE (MEGA BOARD

{1020 REM B RO R R RO O R
1030 REM READ THE PARO

1040 FORI1=1T04

1030 INPUT &1, PARODATS(I)

1060 STRIP$=MID$ (FARCDATS(I),2)

1070 STRIP$=MID${STRIPS, 1, 1)

1080 INDEX=VAL (STRIF$)

1030 P{INDEN) =VAL (MID% (PARODATS(I), 4))

1100 NEXT I

1110 REM AMBIENT PRESSURE SN 26136

1120 PA=P(1)+(14.397-14.09)

1130 REM WELL HEAD PRESSURE SN 11874
1140 PWH=P (2) + (14, 397-14. 34)

1130 REM ORIFICE INLET PRESSURE SN 26153
1160 PO=P(3}+(14.397- 14.33)

1170 REM JAMES TUBE PRESSURE SN 11242
1180 PJ=P(4)+(14,397-14.27)

1660 REM R E I RS S E R R A F R R R R R

1670 REM NOW READ THE OMEGA TEMPERATURES
1680 PRINT #2,°#0:CHA/8:"

" 160 INPUT $2,CHAGS

1700 PRINT #2,*#0:CHA/9:"
{710 INPUT #2,CHATS

1720 PRINT 82, "#0:CHA/11:®
1723 INRUT $2,CHALLS

1730 CHAB$=HID$ (CHAGS, 5, 7}

1750 CHAB=VAL (CHAS$)

1750 To=CHAB#1, 3+32!

1760 TiH=VAL (RID$(CHATE, 5, 7)) #1, 8+32!
1776 TRV (HIDS(CHAILS, 5, 7181, 832!




- it

{0 REM FRFEFEFR R R EHEOE R RO PR R
20 REM ASCENSICN TSLAND DATA ACQUISITION PROGRAM

30 REM DECEMBER 1, 1986

40 REM l*ii**ii*ii***iii*i*i*ii!*i***i*i*i***if**{ilii**%*i{iiii**i**i*ilii}i*{

50 REM SET PRINTER TO SMALL PRINT

60 LPRINT CHRS(1S) : WIDTH “LPTL:", 142

65 ON ERROR GOTO 9020

70 REM CLEAR THE SCREEN:CLS

80 CLS

50 PRINT * ASCENSION ISLAND #1 PRODUCTION TEST *,DATES

100 PRINT:PRINT:PRINT

110 REM INPUT REGUIRED FOR INITIALIZATION

120 PRINT * YOU MUST NOW INPUT THE RESTART PARAMETERS™ :PRINT:PRINT

130 INPUT “INPUT DATA FILE YOLUMN NUMBER * FILENUMYX

140 INPUT * WHAT RECORD NUMBER ON THAT FILE  *,J%

150 INPUT "INPUT THE PRINT COUNTER, O FOR A NEW PAGE *, KP%

160 REM INPUT “ INPUT THE INITIAL TIME , NEGATIVE WILL USE CURRENT TIME “ T0
170 INPUT * INPUT THE TIME FOR THE NEXT DATA POINT, A - WILL USE THE CURRENT TIME T
171 INPUT "INPUT THE DESIRED DATA INTERVAL IN MINUTES “3DELT

174 T$= TIMES

175  TD=(VAL(MID$(DATES, 4,2))-1!) ¥24360

i76 TNOW=VAL (MID$ (TINES, 1,2)) ¥60! + VAL (MID$(TIMES, 4,2)) + VAL (MID$(TIMES, 7,2))/60!+TD
180 REM IF TO ¢ 0, GO TO 210

181 T0=3656

120 GOTO 220

210 TO= VAL (MID$(T$,1,2)) # 60! + VAL (MID$(T%,4,2)) + VAL (MID$(T%,7,2))/60!+TD
220 IF T (0 GOTO 222

221 GOTO 225

222 T=TNCH

225 REM CLEAR THE SCREE AND PRINT INITIAL CCNDITICNS AND MESSRGES

230 CLS

240 PRINT * ASCENSION ISLAND #1 FRODUCTICON TEST “,DATES

250 PRINT * INITIAL TIME =*, TO :PRINT:PRINT

260 PRINT * DATA DISC IS VOLUME *;FILENUMX;" AT RECORD NO. " ; JA:PRINT :PRINT

270 PRINT “TINE OF DAY =", TIMES

300 REM CPEN THE DATA FILE

310 FILENUM$=STRS (FILENUMS) ¢ FILENUMS=MIDS (FILENUMS,2,3)

320 PREFIX$="B:AI" :SUFX$=".DAT"

3320 OPEN PREFIX$+FILENUMS$+SUFX$ AS 3 LEN=100

340 REM DEFINE THE BUFFER FOR THE DATA FILE -

350  FIELD #3 ,IORSDR$,BRSTIMi,8QSTT$,895PQ$,BRSTﬁi,SQSPNH$,BQSTHHG,3QSPE$,BAST2$,SRSPGS,SASDELP$,BRSPJS

360 REM OPEN THE COM PORTS
370 REM COM2 IS THE OMEGA BOARD

380 OPEN "COM2:9600,0" AS 2

390 REM COM1 IS THE PAROSCIENTIFIC

400  OPEN “COM1:4800,N,8, 1,RS,CS,0S,C8" AS 1
410 REM CHECK IF ITS TIME READ THE DATA AT START
420 IF T) TNOM, GOTO 510

55 TN$=T$:DN$=DATES

530 REM DO READ THE DATA

40  GOSUB 1000

450 REM PRINT THE DATA ON THE PRINTER
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ASCENSION WELL TEST No. 1. 30 Min. DATA PAGE 1

DATE cLocxK TEST PA TA PWH TWH p2 T2 PO DELP PJAMES
TIME TIME ¢ PSIA ) ¢ DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI ) ( PSIA )

01-Dec-86 06:06:30 6.1 14.35 71.06 26.50 187.70 23.29 186.62 23.48 1.295 13.97
01-Dec-86 06:36:31 6.61 14.37 70.88 26.48 187.52 23.17 186.08 23.40 1.257 13.98
01-Dec-86 07:06:30 7.1 14.37 70.88 23.64 187.16 23.45 185.72 23.60 1.181 13.96
01-Dec-86 07:36:30 7.61 14.38 70.88 26.80 188.42 23.47 186.98 23.74 1.257 13.99
01-Dec-86 08:06:32 8.1 14.39 71.06 24.54 188.06 23.33  186.62 23.49 1.257 14.00
01-Dec-86 09:36:31 9.61 14.39 71.06 26.39 187.70 23.33  186.26 23.38 1.257 14.03
01-Dec-86 09:06:31 9.1 14.40 74.84 26,71 187.16 23.69 186.08 14.12
01-Dec-86 09:36:30 9.61 14.41 75.92 24.85 188.06 23.70 186.98 23.82 1.063 14.19
01-Dec-86 10:06:31 10.11 14.41 77.36 22.57 188.42 23.49 187.16 23.53 1.006 14.26
01-Dec-86 10:36:30 10.61 14.41 77.72 21.39 187.52 23.49 186.26 23.37 1.040 14.30
01-Dec-86 11:06:31 1"m.n 146.41 77.90 18.72 187.16 23.35 185.72 23.36 1.041 14.30
01-Dec-86 11:36:31 11.61 14.41 77.72 20.25 187.70 23.70 186.26 23.77 0.978 146.27
01-Dec-86 12:06:31 12.11 146.41 78.44 19.06 188.42 23.70 186.98 23.65 1.003 14.30
01-Dec-86 12:36:32 12.61 14.41 78.44 23.85 187.70 23.35 186.08 23.39 1.080 14.25
01-Dec-86 13:06:30 13.1 14.40 78.44 23.80 187.16 23.34 185.36 23.32 1.003 14.25
01-Dec-86 13:36:31 13.61 14.39 78.26 23.29 136.98 22.84 185.18 22.80 0.927 14.32
01-Dec-86 14:06:32 14.11 14.38 77.36 24.01 188.06 23.32  186.26 23.56 1.003 14.34
01-Dec-86 14:36:30 14.61 14.38 77.90 23.79 188.06 22.97 186.62 23.29 1.003 14.35
01-Dec-86 16:22:23 16.37 146.36 75.38 23.86 187.70 22.95 186.62 23.34 1.067 14.25
01-Dec-86 16:34:14 16.57 14.37 74.48 23.78 188.06 22.95 186.62 23.27 1.080 14.19
01-Dec-86 16:38:37 16.64 14.36 74.30 23.73 188.06 22.95 186.62 23.23 1.086 14.17
01-Dec-86 17:08:35 17.14 14.36 74.48 23.53 187.16 22.81 185.72 23.06 1.086 14.23
01-Dec-86 17:38:36 17.64 14.36 74.48 23.48 186.62 22.60 185.18 22.96 1.086 14.21
01-Dec-86 18:08:35 18.14 14.36 73.76 26.10 186.62 23.30 185.18 23.58 1.040 14.17
01-Dec-86 18:38:35 18.64 14.35 72.50 23.76 187.70 22.96 186.26 23.24 1.120 14.07
01-Dec-86 19:08:36 19.14 14.36 72.32 23.52 187.52 22.80 185.72 22.97 1.118 14.00
01-Dec-86 20:59:34 20.99 14.36 71.78 56.44 186.98 55.76 186.26 56.31 0.171 14.05
01-Dec-86 21:29:34 21.49 14.37 71.78 59.06 189.86 58.23 188.96 58.85 0.165 14.04
01-Dec-86 21.59.34 21.99 14.38 71.96 59.43  190.40 58.37 190.40 59.44 0.165 14.05
01-Dec-86 22:29:35 22.49 14.37 71.78 59.00 189.86 58.73 188.96 58.85 0.165 10.04
01-Dec-86 22:59:35 22.99 14.37 71.78 65.57 188.06 58.23 187.16 58.64 0.191 14.04
01-Dec-86 23:29:34 23.49 14.38 71.78 58.05 185.36 57.88 184.64 57.92 0.165 14.03
02-Dec-86 00:07:35 26.13 14.38 71.96 119.96 181.40 119.56 179.96 119.84 -0.023 14.02
02-Dec-86 00:32:34 24.54 14.38 71.96 130.95 180.50 130.54 179.42 131.05 -0.000 14.02
02-Dec-86 01:02:33 25.04 14.37 71.96 132.12 180.14 131.80 179.42 132.13  -0.000 14.02
02-Dec-86 01:32:33 25.54 14.37 71.78  130.42 179.06 129.89 178.16 130.40 -0.023 14.01
02-Dec-86 02:02:33 26.04 14.36 71.42 125.68 178.70 125.03 177.62 125.63 -0.023 13.98
02-Dec-86 02:32:33 26.54 14,35 71.06 125.39 178.52 124.67 177.26 125.27 -0.000 13.97
02-Dec-86 03:02:33 27.04 14.34 70.34 46,08 198.50 41.30 196.70 41.77 1.452 15.90
02-Dec-86 03:32:35 27.54 14.34 70.88 30.47 213.80 28.42 212.18 29.01 1.429 14.97
02-Dec-86 03:47:33 27.79 14.34 70.88 29.89 208.58 27.92  206.96 28.58 1.372 14.90
02-Dec-86 04:32:43 28.55 14.34 70.88 27.39 203.90 25.68 202.46 26.22 1.486 14.89
02-Dec-86 05:02:43 29.05 14.35 70.52 26.06  199.40 26.49 197.96 24.98 1.429 14.84
02-Dec-86 05:32:43 29.55 14,34 70.88 26,56 196.70 23.99 195.26 264.52 1.372 14.82
02-Dec-86 05:51:20 29.86 14.35 70.88 25.36 195.26 23.78 193.82 264.34 1.314 14.81
02-Dec-86 06:11:24 30.19 14.36 70.88 25.16 194.18 23.65 192.92 24.16 1.314 14.82
02-Dec-86 09:49:48 33.83 14.40 76.84 26.61 190.58 23.34 189.50 23.38 0.869 14.82
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cLocK
TIME

ASCENSION WELL TEST No. 1.

TEST
TIME

PA

( PSIA ) ( DEG F )( PSIA ) ( DEG F ) (

TA

30 Hin. DATA

PWH

TWH

P2

PSIA )( DEG F ) (

T2

PAGE 2

PO
PSIA ) (

DELP
PSI )

PJAMES
( PSIA )

.......................................................................................................................

02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
02-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86
03-Dec-86

10:04:16
10:48:00
12:12:00
12:42:02
13:09:38
13:39:38
14:09:39
14:39:38
15:09:40
15:39:39
16:09:38
16:39:39
17:09:38
17:39:38
18:09:38
18:39:39
19:09:39
19:39:39
20:09:39
20:39:38
21:09:38
21:39:39
22:09:39
22:39:38
23:09:39
23:39:38
00:09:40
00:39:39
01:09:39
01:39:38
02:09:40
02:39:38
03:09:38
03:39:39
04:09:39
04:39:39
05:09:40
05:39:39
06:09:39
06:39:39
07:09:39
07:39:39
08:09:39
11:09:39
11:39:39
12:09:40
12:39:38

23.98
23.94
26.28
24.06
23.88
23.82
24,25
24.04
23.90
23.77
24.38
24.08
23.85
23.76
23.71
25.07
23.82
23.69
23.21
23.86
23.72
23.59
23.55
23.97
23.70
23.56
23.48
23.90
23.70
23.55
24,88
23.13
22.96
23.85
22.77

E-2

190.40
189.50
189.86
188.96
188.42
189.14
189.50
188.60
188.06
187.52
188.42
188.60
187.70
187.52
188.06
188.42
187.70
187.16
186.62
187.70
187.70
187.16
186.98
187.52
187.70
187.16
186.62
187.52
187.70
187.16
186.62
187.52
187.70
186.98
186.62
187.16
187.70
187.16
186.62
186.62
187.52
187.16
186.62
186.98
187.14
186.62
186.26

187.16
187.70
188.06
187.52
186.62
186.26
186.98
187.16
186.62
186.08
186.62
186.98
186.26
186.08
185.18
186.62
186.26
186.08
185.36
186.26
186.62
186.08
185.72
186.08
186.26
185.72
185.36
186.26
186.26
185.36
185.18
186.08
186.26
185.72
185.36
185.36
186.26
186.08
185.36
185.36
186.08
185.36
185.18




03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
03-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
04-Dec-
046-Dec-
04-Dec-
04-Dec-
04-Dec-

86
86
86
86
86
86
86
86
86
86
86
86
86
&6
86
86
86
86
86
86
86
86
86
86
86
1)
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
36

CLCCK

TIME
13:09:38
13:39:38
14:09:39
146:39:40
15:09:39
19:54:04
20:32:16
21:02:16
21:32:18
22:02:16
22:32:17
23:02:17
23:32:16
00:02:16
00:32:16
01:02:16
01:32:17
02:02:17
02:32:17
03:02:17
03:32:16
04:02:18
04:32:17
05:02:16
05:32:18

06:
06:
07:02:
07:
08:
08:
09:
09:
10:
10:
11:
11:
125
12:
2%
13%

13

14:

14
15
15

16:

02:
32:

328
02:
:01
:02
:02
:02
:02
:03
:01
:02
:01

31
01
31
01
31
01
31
01
31

49:
02:
s32:
02:
s32:
i
:32:
02:

16
17
16
16
16

23
23
264
23
24
25
24
24

ASCENSION WELL TEST Mo. 1.

TEST
TIME

PA

¢ PSIA ) ( DEG F )( PSIA ) ( DEG F ) (

TA

30 Min. DATA

PWH TWH

25.28 1856.62
24,02 187.52
22.85 186.98
22.78 186.08
23.33 186.08
22.83 186.26
26.67 186.62
22.57 186.08
26.32 185.72
22.81 186.26
23.66 186.62
22.55 186.08
22.99 185.72
22.83 186.26

22.43 185.72
22.84 186.26
22.62 186.62
22.50 186.26
22.41 185.72
22.85 185.18
22.58 186.08
22.46 186.26
22.34 185.72
22.25 185.18
22.64 185.72
22.47 186.26
24.38 185.72
25.29 185.36
22.75 185.72
23.53 186.26
22.39 186.08
22.31 185.72
22.75 185.18
23.52 185.72
26,43 186.08
22.31 185.36
21.82 185.18
22.70 185.72
22.52 185.36
22.40 186.08
22.30 185.72
22.22 185.36
22.62 185.38
22.36 186.08

22.27 185.36

E-3

P2

PSIA )( DEG F ) (

T2

185.36
186.08
185.72
184.82
184.82
185.18
185.18
184.82
184.64
184.82
185.36
184.82
184.28
184.82
185.36
184.64
184.28
184.82
185.18
185.18
184.28
183.92
184.64
185.18
184.28
183.92
184.28
184.82
184.64
183.92
184.64
184.82
184.82
184 .64
183.92
184.64
184.82
184.28
183.74
184.28
183.92
184.82
184.28
184.28
184.28
184.82
184.28

PAGE 3

PO
PSIA ) (

DELP
PSI )

PJAMES
( PSIA )



ASCENSION WELL TEST No. 1. 30 Min. DATA PAGE &

DATE cLocK TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ¢ PSIA ) ( DEG F )¢ PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI ) ( PSIA)

04-Dec-86 16:32:23 88.54 14.40 77.72 22.14 185.18 20.10 183.92 21.18 0.537 14.68
04-Dec-86 17:02:25 89.04 14.38 15.92 22.55 184.82 20.58 183.38 21.62 0.640 14.62
04-Dec-86 17:32:24 89.54 146.39 75.38 22.32  185.36 20.23 183.92 21.38 0.640 14.58
04-Dec-86 18:02:23 90.04 14.38 74.84 22.18 185.36 20.08 184.28 21.27 0.617 14.52
04-Dec-86 18:32:01 90.53 14.38 73.94 22.13 185.18 20.09 183.74 21.22 0.640 14.58
04-Dec-86 19:02:02 91.03 14.38 73.04 22.00 185.18 19.87 183.74 21.08 0.617 14.51
04-Dec-86 19:32:01 91.53 14.37 72.32 22.264 185.18 20.22 183.74 21.36 0.674 14.49
04-Dec-86 20:02:01 92.03 14.37 72.32 22.18 185.36 20.07 183.92 21.29 0.674 14.49
04-Dec-86 20:32:06 92.54 14.37 72.32 22.09 185.18 20.08 183.74 21.20 0.674 14.48
04-Dec-86 21:02:06 93.04 14.38 72.32 21.95 185.18 19.88 183.74 21.05 0.617 14.48
04-Dec-86 21:32:06 93.54 14.38 71.96 22.27 185.18 20.23 183.74 21.39 0.674 14.48
04-Dec-86 22:02:06 94.04 14.38 71.96 22.12: 185.72 20.08 184.28 21.26 0.674 14.48
04-Dec-86 22:32:07 94.54 14.39 71.96 22.03 185.18 20.09 183.74 21.15 0.640 14.48
04-Dec-86 23:02:07 95.04 14.39 71.78 21.98 184.82 19.88 183.74 21.09 0.617 14.47
04-Dec-86 23:32:06 95.54 14.39 71.42 22.22 185.36 20.23 183.92 21.36 0.640 14.47
05-Dec-86 00:02:04 96.03 14.39 71.78 22.12 185.72 20.09 184.64 21.25 0.640 14.47
05-Dec-86 00:32:03 96.53 14.38 70.88 22.05 185.36 19.88 183.92 21.16 0.640 14.46
05-Dec-86 01:02:04 97.03 14.39 71.06 21.81 185.18 19.76 183.74 20.93 0.617 14.45
05-Dec-86 01:32:04 97.53 14.38 71.06 22.20 185.18 20.08 183.92 21.34 0.674 14.47
05-Dec-86 02:02:04 98.03 14.38 71.06 22.05 185.72 20.08 184.64 21.19 0.640 14.48
05-Dec-86 02:32:03 98.53 14.38 71.42 22.00 185.138 19.87 183.92 21.12 0.640 14.48
05-Dec-86 . 03:02:04 99.03 14.38 71.42 21.51 185.18 19.38 183.74 20.62 0.560 14.48
05-Dec-86 03:32:03 99.53 14.38 71.06 22.16 185.18 20.09 183.92 21.30 0.617 14.49
05-Dec-86 04:02:03 100.03 14.38 71.06 22.02 185.72 20.08 184.64 21.18 0.617  14.48
05-Dec-86 04:32:05 100.53 14.38 70.88 21.95 185.18 19.87 183.92 21.08 0.617 14.45
05-Dec-86 05:02:03 101.03 14.38 71.42 21.51 184.82 19.38 183.74 20.61 0.560 14.46
05-Dec-86 05:32:03 101.53 146.39 71.06 22.15 185.18 20.09 183.92 21.30 0.617 14.48
05-Dec-86 06:02:03 102.03 14.39 70.52 22.00 185.72 20.09 184.28 21.14 0.617 14.44
05-Dec-86 06:32:03 102.53 14.40 70.88 14.70 185.18 19.89 183.92 21.05 0.640 14.47
05-Dec-86 07:02:04 103.03 14.39 70.52 21.70  184.82 19.76 183.74 20.92 0.583 14,47
05-Dec-86 07:32:C3 103.53 14.41 69.62 22.13 185.18 20.12 183.92 21.32 0.583 14.46
05-Dec-86 08:02:03 104.03 14.41 71.42 21.97 185.72 19.90 184.28 21.14 0.617 14.49
05-Dec-86 08:32:04 104.53 14.42 71.42 21.90 185.36 19.91 183.92 21.06 0.617 14.51
05-Dec-86 09:18:38 105.31 14.42 73.04 22.19 185.18 20.27 183.92 21.33 0.560 14.58
05-Dec-86 09:48:39 105.81 14.42 73.40 21.83 185.36 19.91 184.28 20.81 0.03% 14.59
05-Dec-86 10:18:38 106.31 14.42 73.94 21.84 185.36 19.91 184.28 21.10 0.503 14.62
05-Dec-86 10:48:39 106.81 14.42 74.84 21.81 184.82 19.91 183.74 21.06 0.423 14.63
05-Dec-86 11:37:57 107.43 14.44 75.92 22.06 184.82 20.28 183.74 21.26 0.503 14.66
05-Dec-86 12:01:57 108.03 14.44 76.82 21.87 185.36 19.93 184.28 21.09 0.537 14.65
05-Dec-84 12:33:25 108.56 14.44 78.80 40.02 187.52 39.22 187.16 40.18 -0.389 14.57
05-Dec-86 13:03:24 109.06 14.44 76.82 63.56 182.48 62.06 181.76 45.85 -0.331 14.61
05-Dec-86 13:33:25 109.56 14.44 78.26 62.76 184.28 61.19 183.74 17.23  -0.526 14.64
05-Dec-86 14:03:25 110.06 14.44 79.70 62.92 186.62 61.54 186.08 17.43  -0.160 14.59
05-Dec-86 14:33:24 110.56 14.43 78.44 63.46 187.52 61.88 186.98 63.16 -0.057 14.57
05-Dec-86 15:03:24 111.06 14.41 77.35 63.41 187.70 62.00 187.16 63.25 -0.023 14.49
05-Dec-86 15:32:22 111.54 14.42 79.70  141.97 180.50 140.79 179.60 141.91 0.022 14.56
05-Dec-86 15:59:54 112.00 14.41 77.18 127.52 179.60 125.99 178.52 127.14 0.079 16.47

E-4



CLOCK
TIME

ASCENSION WELL TEST No. 1.

TEST
TIME

PA

¢ PSIA ) ( DEG F )¢ PSIA ) ( DEG F ) ¢ PSIA )( DEG F ) ( PSIA ) (

TA

30 Min. DATA

PWH

TWH

P2

T2

PAGE 5

PO

DELP
PSI )

PJAMES
( PSIA )

.......................................................................................................................

06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
04-Dec-84
04-Dec-86

16:29:52
16:59:53
17:29:52
17:59:52
18:29:53
18:59:53
19:32:20
20:00:14
20:30:14
21:00:14
21:34:14
22:04:15
22:34:14
23:04:14
23:34:14
00:04:13
00:34:14
01:04:13
01:34:15
02:04:14
03:07:41
03:31:41
04:01:43

04:31:42.

05:01:41
05:30:26
05:59:22
06:29:22
06:59:21
07:29:22
07:59:23
08:29:22
08:59:21
09:33:16
10:01:16
10:30:52
10:49:52
11:08:53
11:27:51
12:00:47
12:30:48
13:00:47
13:30:47
14:00:49
14:30:18
15:00:17
15:30:48

112.50
113.00
113.50
114.00

114.50°

115.00
115.54
116.00
116.50
117.00
117.57
118.07
118.57
119.07
119.57
120.07
120.57
121.07
121.57
122.07
123.13
123.53
124.03
124.53
125.03
125.51
125.99
126.49
126.99
127.49
127.99
128.49
128.99
129.535
130.02
130.51
130.83
131.15
131.46
132.01
132.51
133.01
133.51
134.01
134.51
135.00
135.51

78.26
78.26

122.26
120.78
118.61
131.92
134,06
135.01
135.40
40.07
28.23
26.64
24.56
23.68
23.29
22.92
23.43
22.84
22.72
22.54
22.45
22.66
22.36
22.29
22.20
22.46
22.29
22.20
22.09
22.46
22.18
22.15
22.04
21.77
22.18
22.02
21.92
21.39
22.14
21.99
21.94
58.09
64 .62
64.39
64.73
63.92
63.51
127.85
121.58

176.18
174.38
173.30
171.86
197.06
213.26
206.06
202.46
198.50
195.80
193.82
192.74
191.48
191.48
190.40
189.50
189.86
188.96
188.60
188.06
187.70
188.42
188.06
187.52
187.16
187.16
187.70
186.58
186.98
186.62
186.62
186.26
185.72
185.72
186.08
186.62
184.64
185.36
187.52
188.06
188.06
187.52
181.40
180.14

E-5

117.05
130.41
132.68
133.66
133.87
37.64
26.80
25.25
23.35
22.51
22.15
21.80
22.29
21.66
21.65
21.44
21.29
21.42
21.26
21.06
21.06
21.27
21.06
21.08
20.96
21.29
21.08
20.96
20.96
20.76
21.11
20.97
20.97
20.62
21.12
20.97
20.77
57.37
63.78
63.77
64.27
63.43
62.93
126.98
120.59

178.16
177.62
177.08
174.74
173.12
171.68
170.42
195.26
211.46
204.26
201.38
197.24
194.36
192.38
191.48
190.40
190.04
188.96
188.06
188.42
187.70
187.16
186.62
186.62
186.98
186.58
186.26
185.72
186.08
186.26
185.72
185.36
185.36
185.72
185.18
184.82
184 .64
184.82
185.36
183.92
184.82
186.62
187.70
187.70
186.98
180.50
179.42

118.05
131.65
133.87
134.86
135.15
38.11
26.64
25.08

22.35
21.99
21.72
22.15
21.55
21.44
21.29
21.17
21.42
21.13
21.08
20.97
21.24
21.10
21.00
20.92
21.24
21.01
20.99
20.89
20.67
21.01
20.89
20.89
20.32
21.09
20.88
20.80
48.43

63.65
64.26
63.46
63.02
127.39
121.09




ASCENSION WELL TEST No. 1. 30 Hin. DATA PAGE 6

DATE cLocx TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ( PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI ) ( PSIA)

.......................................................................................................................

04-Dec-86 16:00:48 136.01 14.40 77.18 118.23 179.60 117.648 178,70 117.70 0.022 14.49
06-Dec-86 16:30:47 136.51 14.41 77.18 115.7% 178.52 115.2% 177.62 115.17 -0.001 14.49
06-Dec-86 17:00:47 137.01 14.40 76.82 114.36 177.08 114.09 175.82 113.93 -0.001 14.44
06-Dec-86 17:30:48 137.51 14.40 75.92  123.07 175.64 122.68 176.38 122.77 -0.001 14.47
06-Dec-86 18:00:47 138.01 14.40 75.38 122.36 174.38 121.83 173,30 122.00 0.022 14.40
06-Dec-86 18:30:47 138.51 14.39 74.30 122.42 173.12 121.68 171.68 121.98 0.022 14.35
06-Dec-86 19:00:01 139.00 14.40 73.76 137.12  170.24  136.61 169.34 136.81 -0.001 14.29
06-Dec-86 19:30:01 139.50 14.40 73.04 205.52 176.72 205.05 175.66 205.68 0.525 23.15
06-Dec-86 20:00:03 140.00 14,39 72.86 35.31  215.78 33.33  213.80 33.32 1.302 14.95
06-Dec-86 20:30:04 140.50 14.39 72.86 27.54 209.12 26.29 207.50 25.90 1.165 14.72
06-Dec-36 21:00:03 141.00 14.39 72.50 25.60 205.70 24.39 204.26 24.12 1.279 14.72
06-Dec-86 21:30:03 141.50 14.40 72.32 26,24 201.92 22.99 200.43 21.34  -0.058 14.72
06-Dec-86 22:00:04 142.00 14.40 72.32 23.35 198.14 22.14 196.70 22.07 1.142 14.70
06-Dec-86 22:30:05 142.50 14,40 72.32 22.92 195.26 21.79  193.82 21.66 1.027 14.68
06-Dec-86 23:00:04 143.00 14.41 72.32 22.62 193.64 21.45 192.38 21.36 1.005 14.68
06-Dec-86 23:30:03 143.50 14.41 72.32 22.98 193.82 21.80 192.38 21.63 0.330 14.68
07-Dec-86 00:00:04 144.00 14.40 71.96 22.45 192.02 21.44 190.58 20.86 0.193 14.67
07-Dec-86 00:30:05 144 .50 14.41 71.96 22.33  191.30 29.31  190.04 20.59 0.193 14.66
07-Dec-86 01:00:05 145.00 14.39 71.96 22.24 190.40 21.08 188.96 14.66
07-Dec-86 01:19:37 145.33 14.40 71.78 22.18 189.86 21.09 188.60 20.92 1.059 14.66
07-Dec-86 01:31:19 145.52 14.39 71.96 21.73  189.50 20.73 188.06 20.51 1.050 14.65
07-Dec-86 02:01:19 146.02 14.38 71.78 22,27 189.50 21.07 188.42 21.04 1.005 14.65
07-Dec-86 02:31:20 146.52 14.39 71.78 22,17 189.86 21.08  188.42 20.92 0.970 14.64
07-Dec-86 03:01:20 147.02 14.39 71.78 22.06 189.14 21.08 188.06 20.85 0.970 14,65
07-Dec-86 03:31:19 147.52 14.38 71.42 21.95 188.60 20.93  187.52 20.72 0.970 14.64
07-Dec-86 04:01:19 148.02 14.38 71.78 22.21 188.42 21.06 187.16 21.00 0.970 14.64
07-Dec-86 04:31:20 148.52 14.38 71.78 22.04 188.06 20.92 186.98 20.82 0.947 14.64
07-Dec-86 05:01:20 149.02 14.39 71.42 21.98 188.60 20.93 187.52 20.78 0.947 14 .64
07-Dec-36 05:31:21 149.52 14.39 71.78 21.90 188.06 20.72 186.98 20.67 0.970 14.65
07-Dec-86 06:01:19 150.02 14,39 71.96 22.14 187.70 21.08 186.26 20.94 0.947 14.65
07-Dec-86 06:31:20 150.52 14,40 71.78 21.89 187.52 20.76 186,26 20.73 0.947 14.65
07-Dec-86 07:01:19 151.02 14.41 71.42 21.91  188.06 20.95 186.98 20.74 0.947 14.65
07-Dec-86 07:31:21 151.52 14.41 72.32 21.89 187.52 20.74 186.26 20.62 0.947 14.66
07-Dec-86 08:01:20 152.02 14.43 83.30 22.00 187.16 21.12  186.08 20.87 0.913 14.67
07-Dec-86 08:31:20 152.52 14.44 76.28 21.82 187.16 20.78 186.08 20.67 0.947 14.81
07-Dec-86 09:01:19 153.02 14.44 75.74 21.83  187.52 20.78 186.26 20.65 0.947 14.62
07-Dec-86 09:31:19 153.52 14.46 76.82 21.74 187.16 20.80 186.08 20.61 0.947 14.62
07-Dec-86 10:01:20 154.02 14.46 78.44 21.98 186.98 21.00 185.72 20.81 0.970 14.65
07-Dec-86 10:31:19 154.52 14.45 79.34 21.76 186.62 20.78 185.36 20.63 0.947 14.62
07-Dec-86 11:01:20 155.02 14.45 79.70 21.72  186.98 20.79 185.72 20.60 0.947 14.64
07-Dec-86 11:31:20 155.52 14.46 79.34 21.64  186.62 20.65 185.36 20.49 0.970 14.62
07-Dec-86 12:01:21 i54.02 14.44 77.90 21.88 186.62 20.78 185.36 20.78 0.913 14.59
07-Dec-86 12:31:19 156.52 14.43 75.92 21,71 186.26 20.62 185.18 20.58 0.947 14.52
Q7-Dec-86 13:01:20 i57.02 14.43 79.70 21.65 186.62 20.62 185.36 20.47 0.947 14.63
07-Dec-86 13:31:19 157.52 14.42 79.34 22.16 186,26 21.11  185.18 20.59 0.970 14.64
07-Dec-86 14:01:19 158.02 14.41 79.16 21.80 188.26 20.60 185,18 20.539 0.850 14.61
07-Dec- 85 j4:37:20 158.52 14.42 78.26 21.65 1856.28 20.61 185.18 20.45 0.913 16.460

E-6




cLocK
TIME

ASCENSION WELL TEST Mo. 1.

TEST
TIME

PA

( PSIA ) ( DEG F )( PSIA ) (DEGF ) (

TA

30 Min. DATA

PWH TWH

P2

PSIA Y( DEG F ) (

T2

PAGE 7

PO
PSIA ) (

DELP PJAMES
PSI ) ( PSIA )

.......................................................................................................................

15:01:20
15:31:19
16:01:19
16:31:20
17:01:20
17:31:19
18:01:20
18:31:19
19:01:19
19:33:10
20:01:10
20:31: 11
21:01:11
21:31:10
22:01:10
22:31:10
23:01:11
23:31:10
00:01:11
00:31:11
01:01:11
01:31:11
01:01:11
01:31:11
02:01:10
02:31:10
03:01: 11
03:31:10
04:01:11
04:29:48
05:01:49
05:30:50
06:00:50
06:30:50
07:00:50
07:30:49
08:00:49
08:30:49
09:00:50
09:30:49
10:00:49
10:30:49
11:00:50
11:30:49
12:00:51
12:30:50
13:00:51

161.02
161.52
162.02
162.52
163.02
163.55
164.02
164.52
165.02
165.52
166.02
166.52
167.02
167.52
168.02
168.52
169.02
169.52
169.02
169.52
170.02
170.52
171.02
171.52
172.02
172.50
175.03
173.51
174.01
174.51
175.01
175.51
176.01
176.51
177.01
177.51
178.01
178.51
179.01
179.51
180.01
180.51
181.01

21.59 186.62
21.60 186.08
21.61  186.08
21.57 186.26
21.48 186.08

21.50 185.72
21.77 185.36
21.57 185.72
21.48 185.36
21.42 185.18
21.17 185.18
21.46 185.36
21.42 185.36
21.36 185.18

21.55 184.82
21.38  184.82
21.33 185.18
21.03  184.64
21.48 185.18

21.36 185.18
21.48 185.18

21.36 185.18
21.29 185.18
21.35 184.82
21.32 184.82

21.32 185.18
21.30 185.18

21.50 184.64
21.29 184.82
21.26 185.18
20.93 184.82
21.36 185.18

21.27 185.18
21.21  185.18
21.51 184.82
21.28 185.18
21.26 185.18

21.84 184.82
21.37 184.64
21.28 185.18
21.21 185.18
21.23 184.64
21.19 184.82
21.18 184.82
21.16 184.64

185.36
184.82
185.18
185.18
184.82
184.28
184.28
184.64
184.28
184.64
184.28
184.28
183.92
183.92
183.92
183.74
183.74
183.74
183.92
183.38
183.92

-183.92

183.92
183.92
183.92
183.38
183.74
183.92
183.74
183.38
183.74
183.92
183.74
183.92
184.28
183.92
183.74
183.74
183.92
183.74
183.38
183.92
183.92
183.38
183.74
183.74
183.76

0.913 14.63
0.890 14.53
0.913 14.58
0.856 14.50
0.856 14.48
0.833 14.43
0.833 14.41
0.833 14.37
0.856 14.36
0.856 14.34
0.856 14.34
0.856 14.34
0.833 14.33
0.799 14.33
0.799 14.33
0.799 14 .33
0.799 14.32
0.799 14.32
0.799 14.32
0.776 14.31
0.776 14.31
0.799 14.32
0.776 14.31
0.799 14.32
0.776 14.31
0.776 14.31
0.776 14.31
0.776 14.30
0.776 14.30
0.753 14.30
0.776 14.30
0.776 14.31
0.719 14.31
0.776 14.33
0.776 14.33
0.776 14.36
0.776 14.37
0.776 14.39
0.776 14.40
0.856 14.46
0.753 14.36
0.776 14.54
0.799 14.55
0.776 14.53
0.799 14.54
0.799 14.56
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PO
PSIA ) (

DELP
PSI )

PJAMES
( PSIA )

.......................................................................................................................

09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
0%9-Dec-
09-Dec-

2ee

13:30:49
14:00:49
14:30:50
15:00:49
15:30:51
16:00:49
16:30:50
17:00:50
17:30:50
18:00:50
18:30:49
19:00:50
19:30:50
20:00:49
20:30:50
21:00:49
21:31:21
22:01:22
22:31:22
23:01:22
23:31:23
00:01:22
00:31:22
01:01:22
01:31:21
02:01:22
02:31:22
03:01:23
03:31:22
04:01:21
04:31:21
05:01:22
05:31:21
06:01:22
06:31:21
07:01:22
07:31:22
08:01:21
08:31:21
09:01:23
09:31:22
10:01:23
10:31:22
11:01:21
11:39:23%
12:01:24
12:25:26

181.51
182.01
182.51
183.01
183.51
184.01
184.51
185.01
185.51
186.01
186.51
187.01
187.51
188.01
188.51
189.01
189.52
190.02
190.52
191.02
191.52
192.02
192.52
193.02
193.52
194.02
194.52
195.02
195.52
196.02
196.52
197.02
197.52
198.02
198.52
199.02
199.52
200.02
200.52
201.02
201.52
202.02
202.52
203.02
203.52
204.02
2046 .42

21.03
20.99
21.04
21.01
20.99
20.95
21.19
20.99
20.93
20.70
20.99
20.93
20.91
21.17
20.96
20.92
20.59
21.01
20.91
20.88
21.16
20.95
20.89
20.63
21.01
20.91
20.78
20.82

183.92
. 184.28
184.6%
184.28
184.28
184.64
184 .64
184.28
184 .64
184 .64
184.28
183.92
184.28
184.28
184.28
184 .64
184.28
184.28
183.92
184.28
184.28
183.92
184.64
184.64
184.28
183.92
184.28
184.64
183.92
184 .64
184.28
184.28
183.92

E-8

183.74
183.74
183.74
183.38
183.74
183.74
183.38
183.20
183.38
183.38
182.84
183.38
183.38
183.38
182.84
183.20
183.38
183.20
183.20
183.20
183.38
182.84
183.38
183.38
183.20
182.84
183.20
183.20
183.20
183.38
183.20
183.20
182.84
183.20
183.20
182.84
183.38
183.38
183.20
182.84
183.20
183.38
183.20
183.38
183.20
183.20
183.20



ASCENSION WELL TEST No. 1. 30 Min. DATA PAGE 9

DATE CcLocK TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ¢ PSIA ) ( DEG F )( PSIA ) ( DEG F ) ¢ PSIA ){ DEG F ) ( PSIA ) ( PSI ) ( PSIA)

.......................................................................................................................

09-Dec-86 12:49:25 204.82 14.42 77.36 20.87 184.28 19.56 183.38 19.81 0.696 14.47
09-Dec-86 13:37:25 205.62 14.42 79.16 20.77 184.28 19.56 183.20 19.70 0.639 14.59
09-Dec-86 14:01:26 206.02 14.42 78.80 20.43 183.74 19.21 182.84 19.38 0.639 14.55
09-Dec-86 14:25:26 206.42 14.41 77.90 20.98 183.92 19.54 182.84 19.85 0.639 14.53
09-Dec-86 14:49:25 206.82 14.42 79.16 20.83 183.92 19.56 182.84 19.68 0.639 14.58
09-Dec-86 15:37:26 207.62 14.61 78.44 20.63 184.28 19.41 183.20 19.49 0.696 14.57
09-Dec-86 16:01:25 208.02 14.41 78.44 20.64 183.74 19.40 182.84 19.53 0.662 14.59
09-Dec-86 16:30:22 208.51 14.41 77.36 209.35 138.38 208.43 142.34 208.98 -0.344 14.48
09-Dec-86 17:01:21 209.02 14.41 76.46 293.89 168.44 293.05 165.92 293.4328  -0.310 14.47
09-Dec-86 17:34:22 209.57 14.40 75.76 301.45 165.02 300.58 162.14 301.02 -0.310 14.46
09-Dec-86 18:01:21 210.02 14.40 75.02 298.11 163.58 297.34 161.06 297.6853  -0.287 14.41
09-Dec-86 18:31:21 210.52 14.39 73.94 299.06 161.60 297.96 158.90 298.6123  -0.287 14.36
09-Dec-36 19:01:20 211.02 14.38 72.86 294.99 159.80 294.01 156.92 294.5061  -0.253 14.29
09-Dec-86 19:33:36 211.56 14.39 71.96 290.31 158.18 289.38 155.48 289.8823  -0.230 14.26
09-Dec-86 20:03:36 212.06 14.39 71.96 293.31 155.30 292.47 152.42 292.9063  -0.230 14.25
09-Dec-86 20:33:38 212.56 14.39 71.78 307.40 154.76 306.55 151.88 306.9632  -0.230 14.25
09-Dec-86 21:03:36 213.06 14.40 71.78 306.73 154.04 305.71 150.98 306.3119  -0.230 14.26
09-Dec-86 21:33:37 213.56 14.39 71.42  304.65 153.32 303.66 150.62 304.206 -0.230 14.25
09-Dec-86 22:03:36 214.06 14.40 71.42 301.39 152.60 300.43  149.54 300.9513  -0.196 14.25
09-Dec-86 22:33:36 214.56 14.41 71.42  292.01 151.88 291.15  148.64 291.5259  -0.196 14.25
09-Dec-86 23:03:37 215.06 14.40 71.42 287.30 150.98 286.50 147.74 286.7863  -0.173 14.25
09-Dec-86 23:33:37 215.56 14.40 71.06 279.88 149.18 279.10 146.12 279.412 -0.150 14.24
10-Dec-86 00:03:37 216.06 14.40 71.06 276.71 149.00 276.01 145.76 276.2092  -0.150 14.24
10-Dec-86 00:33:38 216.56 14.39 70.88 275.95 148.64 275.29 145.22 275.4071  -0.150 14.23
10-Dec-86 01:03:38 217.06 14.38 71.06 283.73 146.66 282.89  142.88 283.3079 -0.173 14.23
10-Dec-86 01:33:37 217.56 14.39 70.88 296.12 145.76 295.21 142.34 295.693 -0.196 14.43
10-Dec-86 02:03:37 218.06 14.37 70.52 298.48 144.32 297.94 140.54  14.361 14.43
10-Dec-86 02:30:04 218.50 14.37 70.52 303.10 143.78 302.09 140.00 14.361 14.43
10-Dec-86 03:04:38 219.08 14.37 70.52 307.97 144.32 307.09 140.54 14.361 -0.173 14.43
10-Dec-86 03:34:37 219.58 14.36 70.52 309.13 144.32 141.26 14.361  -0.173 16.43
10-Dec-86 04:00:07 220.00 14.37 70.52 306.64 143.78 140.54 14.361  -0.150 14.43
10-Dec-86 04:30:19 220.51 14.37 70.88 308.52 143.78 14.23 1461.26 -0.196 0.13
10-Dec-86 05:00:19 221.01 14.37 71.06 312.74 145.58 14.37 142.88 -0.196 0.13
10-Dec-86 05:35:19 221.59 14.38 70.83 315.85 146.30 146,38 164.14 -0.196 0.13
10-Dec-86 06:32:20 222.54 14.38 70.88 318.10 149.00 14.38  148.28 -0.196 0.13
10-Dec-86 07:30:15 223.50 14.39 71.78 314.53  152.60 14.39  152.06 -0.173 0.13
10-Dec-86 08:00:16 224,00 14.40 72.50 309.05 151.52 14.40 152.06 -0.173 0.13
10-Dec-86 08:35:51 224.60 14.41 73.06 294.46 150.62 14.61  149.54 -0.173 0.13
10-Dec-86 08:43:37 224.73 14.42 75.02 288.96 149.54 14,62  148.10 -0.173 0.13
10-Dec-86 09:15:49 225.26 14.41 74.30 280.30 149.54 14,61 1467.74 -0.196 0.13
10-Dec-86 09:30:50 225.51 14.42 74.48 283.89 150.44 16,62 149.72 -0.173 0.13
10-Dec-86 09:50:51 225.85 14.42 75.38  306.99 123.26 146.62 126.14 -0.173 0.13
10-Dec-86 11:06:29 227.11 14.41 75.92 571.66 82.22 14.27 81.32 -0.173. 0.13
10-Dec-86 11:31:31 227.53 14.43 77.50  638.60 87.08 14.43 85.82 -0.150 0.13
10-Dec-86 12:01:29 228.02 14.62 77.90 704.84 89.24 14.42 87.80 -0.150 0.13
10-Dec-86 i2:31:27 228.52 14.42 79.16  690.40 90.50 14,42 88.52 -0.173 0.13
10-Dec-86 13:00:23 229.01 14.42 77.72 146.80 90.68 14.42 85.10 -0.173 0.13

E-9



ASCENSION WELL TEST No. 1 FIRST STEP RATE TEST PAGE 1

DATE cLockK TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ( PSIA ) ¢ DEG F )( PSIA ) ( DEG F ) ¢ PSIA )( DEG F ) ( PSIA ) ( PSI ) PSIA )

01-Dec-86 18:08:35 18.14 14.36 73.76 26,10 186.62 23.30 185.18 23.58 1.040 14.17
01-Dec-86 18:38:35 18.64 14.35 72.50 23.76 187.70 22.94 186.26 23.24 1.120 14.07
01-Dec-86 19:08:36 19.14 14.36 72.32 23.52 187.52 22.80 185.72 22.97 1.118 14.00
01-Dec-86 20:59:34 20.99 14.36 71.78 56.44  186.98 55.76 186.26 56.31 0.171 14.05
01-Dec-86 21:29:34 21.49 14.37 71.78 59.06 189.86 58.23 188.96 58.85 0.165 14.04
01-Dec-86 21.59.34 21.99 14.38 71.96 59.43 190.40 58.37 190.40 59.44 0.165 14.05
30-Nov-86 22:29:35 22.49 14.37 71.78 59.00 189.86 58.73 188.96 58.85 0.165 10.04
30-Nov-86 22:59:35 22.99 14.37 71.78 65.57 188.06 58.23 187.16 58.64 0.191 14.04
30-Nov-86 23:29:34 23.49 14.38 71.78 58.05 185.36 57.88 184.64 57.92 0.165 14.03
02-Dec-86 00:07:35 26.13 14.38 71.96  119.96 181.40 119.56 179.96 119.84 -0.023 14.02
02-Dec-86 00:12:34 24.21 14.38 71.96 124.32 180.50 123.71 179.42 124.28 -0.023 14.01
02-Dec-86 00:17:33 24.29 14.38 71.96 127.01 180.86 126.60 179.60 127.01 -0.023 14.01
02-Dec-86 00:22:34 24.38 14.38 71.96 128.95 180.50 128.50 179.06 128.97 -0.000 14.01
02-Dec-86 00:27:33 24.46 14.38 71.96 130.20 180.86 129.70 179.60 130.18  -0.000 14.02
02-Dec-86 00:32:34 24.54 14.38 71.96 130.95 180.50 130.54 179.42 131.05 -0.000 14.02
02-Dec-86 00:37:33 24.63 14.38 71.96 131.66 181.04 131.10 179.96 131.58 -0.000 14.02
02-Dec-86 00:42:34 24.71 14.38 71.96  131.94 180.86 131.45 179.60 131.91 -0.000 14.02
02-Dec-86 00:47:33 24.79 14.38 71.96 132.10 180.14 131.59 179.06 132.09 -0.000 14.02
02-Dec-86 00:52:33 24.88 14.38 71.96 132.08 180.14 131.59 179.06 132.11  -0.000 14.02
02-Dec-86 00:57:33 24.96 14.37 71.96 132.07 180.14 131.45 179.06 131.98  -0.000 14.01
02-Dec-86 01:02:33 25.04 14.37 71.96 132.12 180.14 131.80 179.42 132.13  -0.000 14.02
02-Dec-86 01:07:33 25.13 14.38 71.96 132.26 180.14 131.59 179.06 132.28 -0.023 14.02
02-Dec-86 01:12:33 25.21 14.37 71.96 132.27 180.14 131.59 179.06 132.15 -0.023 14.01
02-Dec-86 01:17:35 25.29 14.37 71.78  132.39 179.96 131.94 178.52 132.43  -0.000 14.01
02-Dec-86 01:22:34 25.38 14.37 71.78 131.87 180.14 131.23 178.70 131.89 -0.023 14.01
02-Dec-86 01:27:34 25.46 14.37 71.78  136.38 179.96 130.88 178.70 132.33  -0.000 14.00
02-Dec-86 01:32:33 25.54 14.37 71.78  130.42 179.06 129.89 178.16 130.40 -0.023 14.01
02-Dec-86 01:37:34 25.63 14.37 71.78  129.45 179.42 128.70 178.16 129.41 -0.023 14.00
02-Dec-86 01:62:33 25.7 14.37 71.78 128.07 179.42 127.51 178.16 128.07 -0.023 14.00
02-Dec-86 01:47:34 25.79 14.36 71.78  127.34 179.06 126.79 177.98 127.19  -0.023 14.00
02-Dec-86 01:52:33 25.88 14.37 71.42  126.69 178.70 126.09 177.62 126.73  -0.023 13.99
02-Dec-86 01:57:33 25.96 14.36 71.42 126,13 179.42 125.38 178.16 126.10 -0.023 13.98
02-Dec-86 02:02:33 26.04 14.36 71.42  125.48 178.70 125.03 177.62 125.63 -0.023 13.98
02-Dec-86 02:07:33 26.13 14.36 71.42 137.95 178.70 125.59 177.26 126.08 -0.023 13.99
02-Dec-86 02:12:33 26.21 14.36 71.42 126,02 178.70 125.38 177.26 125.87 -0.023 13.99
02-Dec-86 02:17:33 26.29 14.35 71.06 125.88 178.16 125.23 176.72 125.81 -0.023 13.97
02-Dec-86 02:22:34 26.38 14.35 71.06 125.82 177.62 125.02 176.54 125.82 -0.023 13.97
02-Dec-36 02:27:33 26.46 14.35 71.06 125.48 178.52 125.02 177.08 125.62 -0.000 13.97
02-Dec-86 02:32:33 26.54 14.35 71.06 125.39 178.52 124.67 177.26 125.27  -0.000 13.97
02-Dec-86 02:37:34 26.63 14.35 71.06 125.35 178.52 124.66 177.08 125.29 -0.000 13.97
02-Dec-86 02:462:35 26.7 14.34 70.52 125.18 177.98 124.37 176.72 124.946 -0.000 13.95
02-Dec-86 02:47:34 26.79 14.34 70.34 96.03 177.08 91.71  175.28 92.6%9 2.732 30.23
02-Dec-86 02:52:35 26.88 14.34 70.34 55.96 188.96 52.85 187.16 53.16 1.623 18.85
02-Dec-86 02:57:33 26.96 14.34 70.52 46.69 194.18 43.42 192.74 43.81 1.703 16.32
02-Dec-86 03:02:33 27.06 146.34 70.34 44.08 198.50 41.30  196.70 61.77 1.652 15.90
02-Dec-86 03:07:34 27.13 14.34 70.34 41.92 203.18 39.13  201.38 39.44 1.429 15.74
02-Dec-86 03:12:34 27.21 14.35 70.88 40.61 211.28 38.42 208.94 38.69 1.429 15.62
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ASCENSION WELL TEST No. 1 FIRST STEP RATE TEST PAGE 2

DATE cLOCK TEST PA TA PUH TWH P2 12 PO DELP PJAMES

TIME TIME ( PSIA ) (DEGF )(PSIA) (DEGF ) ( PSIADN(DEGF ) ( PSIA ) ( PSI ) ( PSIA)
02-Dec-86 03:17:35 27.29 14.34 70.52 37.07 216.68 34.83 214.70 35.08 1.486 15.29
02-Dec-86 03:22:35 27.38 14.34 70.88 34.54 216.68 32.36 215.06 32.90 1.452 15.11
02-Dec-86 03:27:34 27.46 14.34 70.88 32.88 215.24 30.81 213.62 31.21 1.509 15.09
02-Dec-86 03:32:35 27.54 14.34 70.88 30.47 213.80 28.42 212.18 29.01 1.429 14.97
02-Dec-86 03:37:33 27.63 14.34 70.88 30.29 212.90 28.42 211.28 28.90 1.509 14.98
02-Dec-86 03:42:33 27.7 14.34 70.88 29.58 210.92 27.79  209.48 28.25 1.486 14.96
02-Dec-86 03:47:33 27.79 14.34 70.38 29.89 208.58 27.92  206.96 28.58 1.372 14.90
02-Dec-86 04:32:43 28.55 14.34 70.88 27.39  203.90 25.68 202.46 26.22 1.486 14.89
02-Dec-86 05:02:43 29.05 14.35 70.52 26.04 199.40 24.49 197.96 24,98 1.429 14.84
02-Dec-86 05:32:43 29.55 14.34 70.88 24.56 196.70 23.99 195.26 24.52 1.372 14.82
02-Dec-86 05:51:20 29.86 14.35 70.88 25.36 195.26 23.78 193.82 24.34 1.314 14.81
02-Dec-86 06:11:26 30.19 14.36 70.88 25.16 194.18 23.65 192.92 24.16 1.314 14.82
02-Dec-86 09:49:48 33.83 14.40 74.84 24.61 190.58 23.36 189.50 23.38 0.869 14.82
02-Dec-86 10:04:16 34.07 14.40 73.74 24.53 190.40 23.20 188.96 23.33 0.834 14.82
02-Dec-86 10:48:00 34.80 14.41 79.88 24.42 189.50 23.00 188.06 20.93 0.331 14.81
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ASCENSION WELL TEST No. 1 SECOND STEP RATE TEST PAGE 1

DATE cLockK TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ( PSIA ) ( DEG F ){ PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ¢ PSI ) ( PSIA)

.......................................................................................................................

05-Dec-86 12:18:30 108.31 14 .44 78.44 21.84 185.36 19.94 184.28 21.04 0.537 14.65
05-Dec-86 12:23:25 108.39 14.44 77.72 21.81 185.18 19.946 183.92 21.01 0.537 14.62
05-Dec-86 12:28:24 108.47 14.45 78.26 21.80 185.36 19.94 183.92 21.00 0.537 14.68
05-Dec-86 12:33:25 108.56 14.44 78.80 40,02 187.52 39.22 187.16 40.18  -0.389 14.57
05-Dec-86 12:38:24 108.64 14.44 77.18 62.35 184.28 61.05 183.38 62.32 -0.366 14.57
05-Dec-86 12:43:25 108.72 14.44 77.36 66.13 183.74 64.99 182.84 65.97 -0.274 14.60
05-Dec-86 12:48:24 108.81 14.44 78.26 67.45 183.20 66.19 182.48 14.71  -0.560 14.64
05-Dec-86 12:53:25 108.89 14.44 77.18 65.33 182.48 63.93 181.94 65.17 -0.309 14.62
05-Dec-86 12:58:25 108.97 14.44 77.36 64.14 182.48 62.73 181.94 18.50 -0.583 14.62
05-Dec-86 13:03:24 109.06 14.44 76.82 63.56 182.48 62.06 181.76 45.85 -0.331 14.61
05-Dec-86 13:08:25 109.14 14.44 76.82 63.32 182.48 61.89 181.76 18.25 -0.503 14.62
05-Dec-86 13:13:25 109.22 14.44 76.82 63.03 182.84 61.68 181.94 17.61  -0.526 14.62
05-Dec-86 13:18:24 109.31 14.44 78.26 62.85 183.20 61.54 182.48 17.49  -0.526 14.65
05-Dec-86 13:23:25 109.39 14.43 77.18 62.81 183.38 61.39 182.84 17.43  -0.526 14.60
05-Dec-86 13:28:24 109.47 14.44 78.26 62.70 183.92 61.19 183.38 17.25  -0.526 14.61
05-Dec-86 13:33:25 109.56 14 .44 78.26 62.76 184.28 61.19 183.74 17.23  -0.526 14.64
05-Dec-86 13:38:24 109.64 14,43 78.26 62.81 184.64 61.39 183.92 17.26 -0.526 14.59
05-Dec-86 13:43:25 109.72 14.43 77.90 62.75 184.82 61.39 184.28 17.27 -0.526 14.57
05-Dec-86 13:48:24 109.81 14.44 78.44 62.76 185.72 61.54 185.18 17.30  -0.526 14.61
05-Dec-86 13:53:25 109.89 14.44 78.80 62.91 186.26 61.54 185.72 17.37  -0.526 14.64
05-Dec-86 13:58:24 109.97 14.44 78.80 62.97 186.26 61.683 185.72 17.38  -1.063 14.64
05-Dec-86 14:03:25 110.06 14.44 79.70 62.92 186.62 61.54 186.08 17.43  -0.160 14.59
05-Dec-86 14:08:25 110.14 14.464 79.88 63.00 186.98 61.68 186.62 17.48  -0.217 14.62
05-Dec-86 14:13:24 110.22 14.464 79.88 63.07 187.16 61.68 186.98 17.52 -0.217 14.63
05-Dec-86 14:18:25 110.31 14.44 79.88 63.15 187.52 61.68 186.98 17.58 -0.274 14.61
05-Dec-86 14:23:24 110.39 14.44 79.16 63.17 187.16 61.68 186.62 17.60 -0.217 14.53
05-Dec-86 14:28:24 110.47 14.44 79.16 63.32 187.70 61.89 187.16 63.03 -0.057 14.61
05-Dec-86 14:33:24 110.56 14.43 78.44 63.46 187.52 61.88 186.98 63.16 -0.057 14.57
05-Dec-86 14:38:25 110.64 14.42 78.44 63.51 187.16 62.01 186.98 63.08 -0.057 14.52
05-Dec-86 14:43:24 110.72 14.43 78.44 63.38 187.70 62.02 187.16 62.97  -0.057 14.54
05-Dec-86 14:48:264 110.81 14.42 77.90 63.24 187.52 61.87 186.98 63.01 -0.057 14.52
05-Dec-86 14:53:25 110.89 14.43 78.30 63.51 187.70 62.02 187.16 63.01  -0.023 14.55
05-Dec-86 14:58:24 110.97 14.42 77.90 63.41 187.70 61.87 187.16 63.31 -0.023 14.52
05-Dec-86 15:03:24 111.06 14.41 77.36 63.41 187.70 62.00 187.16 63.25 -0.023 14.49
05-Dec-86 15:08:25 111.14 14.43 78.26 63.31 187.70 61.88 187.16 62.83 -0.023 14.55
05-Dec-86 15:13:26 111.22 14.42 77.72 64.640 187.52 63.77 186.62 59.91 -0.217 14.47
05-Dec-86 15:18:25 111.31 14.42 78.26 108.48 177.98 107.20 179.06 108.42 -0.217 14.49
05-Dec-86 15:23:264 111.39 14.42 78.46 123.88 181.94 122.70 180.86 123.86 -0.194 14.53
05-Dec-86 15:28:25 111.47 14.43 79.16 135.17 181.76 133.90 180.86 135.07 -0.194 14.56
05-Dac-86 15252222 111.54 14.42 79.70  141.97 180.50 140.79 179.60  141.91 0.022 14.54
05-Dec-86 15:39:58 111.67 14.42 77.90  137.96 180.50 136.42 179.42 137.78 0.079 14.51
05-Dec-86 15:44:52 111.75 14.61 77.72  133.51 180.50 131.98 179.06 133.16 0.056 14.47
05-Dec-86 15:49:52 111.83 14.40 76.82 130.37 179.96 128.87 179.06 130.03 0.079 14 .45
05-Dec-86 15:54:52 11.91 14.41 76.82 128.23 179.40 126.62 178.52 127.87 0.079 14.43
05-Dec-86 15:59:54 112.00 14.41 77.18 127.52 179.60 125.99 178.52 127.14 0.079 16.47
05-Dec-86 16:04:52 112.08 14.39 77.72  126.61 179.96 125.06 179.06  126.29 0.079 14.53
05-Dec-86 16:09:52 112.16 146.40 78.46 125.28 179.60 123.73 178.52 124.88 0.079 14.52

E-12




CLOCK
TIME

ASCENSION WELL TEST No. 1

TEST
TIME

PA

( PSIA ) ( DEG F )¢ PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) (

TA

PWH

SECOND STEP RATE TEST

TWH

P2

T2

PO

DELP
PSI )

PAGE 2

PJAMES
( PSIA )

.......................................................................................................................

05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-8%
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86

16:14:52
16:19:52
16:24:52
16:29:52
16:59:53
17:29:52
17:59:52
18:29:53
18:59:53
19:22:19
19:32:20
19:37:13
19:42:14
19:47:14
19:52:14
19:54:14
19:56:13
19:58:14
20:00:14
20:02:15
20:04:13
20:06:14
20:08:14
20:10:15
20:12:13
20:14:13
20:16:14
20:18:15
20:20:13
20:22:14
20:24:14
20:26:13
20:28:13
20:30:14
20:32:14
20:34:13
20:36:13
20:38:14
20:40:14
20:462:15
20:44:13
20:46:13
20:48:14
20:50:15
20252313
20:54:14
20:56:15

112.25
112.33
112.41
112.50
113.00
113.50
114.00
114.50
115.00
115.37
115.54
115.62
115.70
115.79
115.87
115.90
115.94
115.97
116.00
116.04
116.07
116.10
116.14
116.17
116.20
116.24
116.27
116.30
116.34
116.37
116.40
116.44
116.47
116.50
116.54
116.57
116.60
116.64
116.67
116.70
116.74
116.77
116.80
116.84
116.87
116.90
116.94

124.18
123.43
122.89
122.26
120.78
118.61
131.92
134.06
135.01
135.42
135.40
135.80
135.57
85.22
58.35
52.29
47.06
43.66
40.07
37.67
36.47
36.05
35.86
35.41
35.11
34.54
33.54
32.57
31.92
31.21
30.70
29.92
28.54
28.23
28.29
28.20
27.70
27.28
28.66
27.97
27.28
27.25
27.45
27.43
27.30
26.97
27.10

177.98
176.18
174.38
173.30
172.22
171.86
172.40
172.40
183.20
190.58
192.74
194.36
195.62
197.06
199.04
201.92
204.62
207.50
209.84
211.82
213.80
215.06
215.60
215.60
215.06
216.34
213.80
213.26
213.26
212.72
212.18
211.46
210.56
209.12
208.40
207.638
207.68
207.14
207.50
207.50
207.50
207.14

E-13

122.
121.
121.
120.
119.

53
a3
33
78
23

117.05

130.
132.
133.
134.
133.
134.
134.

41
68
66
22
87
37
22

77.83

53.
48.
43,
40.

61
61
48
87

37.64

35.
34.
33.
33.
33.
32.
33.
31.
30.
30.
29.
29.
28.
26.
26.
26.
26.
26.
25.
27.
26.
T4
74
e

25
25
25

25
Th

25

25.
25,

17
54
69
34
48
99
13
44
73
03
54
19
13
79
80
79
58
09
95
14
bt

95

38
60

178.
177.
178.
178.
177.
177.
174.
173.
171.
170.
170.
170.
170.
181.
189.
190.
192.
193.
195.
197.
199.
202.
205.
207.
209.
211.
212.
213.
213.
213.
212.
212.
217

211..

210.
210.
210.
209.
207.
206.
206.
206.
205
205
205.
205.
205

16
98
16
16
62
08
74
12
68
78
42
78
96
40
14
94
74
82
26
06
94
46
52
68
g4
82
90
62
62
26
72
18
46
4é
92
56
02
12
68
60
24
06

.52
.70

70
70

.52

120.32
118.05
131.65
133.87
134.86
135.31
135.15
135.69
135.41
79.84
55.14
49.50
43.78
40.57
38.11
35.27
34.46
34.10
33.65
33.42
33.03
32.57
31.59
30.73
30.07
29.36
28.92
28.23
26.93
26.64
26.61
26.55
26.19
25.78
26.96
26.32
25.69
25.65
25.82
25.79
25.68
25.40
25.51

17.79
16.48
15.62
15.32
15.05
15.03
146.96
14.97
14.96
14.97
14.90
14.90
14.88
14.86
14.85
14.84
14.82
14.78
14.79
14.80
14.81
14.80
14.79
16.79
14.76
14.75
14.75
14.76
14.76
14.77
14.77
14.78



CcLoCK
TIME

ASCENSION WELL TEST No. 1

TEST
TIME

PA

( PSIA ) (DEG F )( PSIA ) ( DEGF ) (

TA

PWH

SECOND STEP RATE TEST

TWH

P2

PSIA )( DEG F ) (

T2

PO
PSIA ) (

DELP
PsSI )

PAGE 3

PJAMES
( PSIA )

.......................................................................................................................

20:58:13
21:00:14
21:02:14
21:04:13
21:34:14
22:04:15
22:34:14
23:04:14
23:34:14
00:04:13
00:34:14
01:04:13
01:34:15

116.97
117.00
117.04
117.07
117.57
118.07
118.57
119.07
119.57
120.07
120.57
121.07
121.57

[
B

206.24
206.06
205.70
205.52
202.46
198.50
195.80
193.82
192.74
191.48
191.48
190.40
189.50

204.62
204.26
204.26
203.72
201.38
197.24
194.36
192.38
191.48
190.40
190.04
188.96
188.06




|

06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-84
06-Dec-86
06-Dec-86
06-Dec-86
0é6-Dec-86
06-Dec-86

cLocx
TIME

10:49:52
11:08:53
11:27:51
11:37:54
11:39:48
11:41:47
11:43:47
11:465:49
11:47:47
11:49:48
11:51:49
11:53:48
12:00:47
12:30:48
13:00:47
13:30:47
14:00:49
14:27:24
14:27:47
146:28:17
14:28:48
14:29:18
14:29:48
14:30:18
14:30:49
14:31:19
14:31:47
14:32:17
14:32:47
14:33:18
14:33:48
14:34:18
164:34:49
14:35:17
14:35:47
14:36:17
14:36:47
14:37:17
14:37:48
14:38:18
14:38:48
14:39:18
14:39:49
14:40:17
14:40:47
14:61:17
14:41:48

ASCENSION WELL TEST No. 1

TEST
TIME

130.83
131.15
131.46
131.63
131.66
131.70
131.73
131.76
131.80
131.83
131.86
131.90
132.01
132.51
133.01
133.51
134.01
134.46
134.46
134.47
134.48
134 .49
134.50
134.51
134,51
134.52
134.53
134.54
134.55
134.56
134.56
134.57
134.58
134.59
134.60
134.60
134.61
134.62
134.63
134.64
134.65
134.66
134.66
134.67
134.68
134 .69
134.70

PA

¢ PSIA ) ( DEG F )( PSIA ) ( DEG F ) (

TA

PWH

120.81
126.14
127.05
129.03
130.21
130.80
131.63

TWH

185.18
184.82
184.28
184.82
184 .64
184 .64
184.64
185.36
187.52
188.06
188.06
187.52
187.52
187.52
187.52
187.52
187.52
187.52
187.52
187.52
187.52
187.52
187.52
186.98
186.26
185.36
184.82
184.28
183.20
182.30
181.40
180.14
179.06
177.98
177.08
176.18
175.28
175.28
176.72
178.52
179.42

THIRD STEP RATE TEST

P2

PSIA )( DEG F ) (

109.567
113.40
117.06
120.31
123.54
126.50
128.40
129.59
130.08
130.79

T2

185.72
185.18
185.18
184.82
184.64
183.92
184.28
183.92
183.92
183.92
184.82
186.62
187.70
187.70
187.16
186.98
186.98
186.98
186.98
186.98
186.98
186.98
186.98
187.16
187.16
186.98
186.26
185.72
185.18
184 .64
183.92
183.20
182.30
181.40
180.50
179.42
178.52
177.26
176.54
175.64
176.74
i75.28
176.18
177.08

PO

DELP

PSTIA ) ( PSI )

.......................................................................................................................

20.88
20.80
60.26
61.76
63.10
64.25
65.13
64.58
60.85

59.54
48.43

63.65
64.26
63.46
62.89
62.89
63.01
63.17
62.95
63.09
63.02
62.99
63.02
64.07
68.58
73.63
77.80
81.72
85.51
89.72
93.72
97.97
102.09
106.10
109.98
113.64
117.16
120.51
123.83
126.74
128.69
129.95
130.44
131.24

0.136
11.097

0.102
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
0.056
-0.036
-0.093
-0.116
-0.116
-0.116
-0.116
-0.150
-0.150
-0.150
-0.150
-0.116
-0.116
-0.116
-0.150
-0.150
-0.150

" .0.150

-0.150
-0.150
-0.116
-0.116

PAGE 1

PJAMES
( PSIA)



cLocxK
TIME

16:62:18
14:462:48
14:463:18
14:463:49
14:464:19
14:64:47
14:45:17
14:467:18
16:469:17
14:51:18
14:53:17
15:00:17
15:15:17
15:20:47
15:30:48
16:00:48
16:30:47
17:00:47
17:30:48
18:00:47
18:30:47
18:55:01
18:56:02
18:57:02
18:58:02
18:59:03
19:00:01
19:01:01
19:02:01
19:03:02
19:04:02
19:05:02
19:06:02
19:07:01
19:08:01
19:09:01
19:10:02
19:11:02
19:12:03
19:13:01
19:14:01
19:15:02
19:16:02
19:17:03
19:18:01
19:19:01
19:20:02

ASCENSION WELL TEST No. 1

TEST
TIME

134.71
134.71
134.72
134.73
134.76
134.75
134.75
134.79
134.82
134.86
134.89
135.00
135.25
135.35
135.51
136.01
136.51
137.01
137.51
138.01
138.51
138.92
138.93
138.95
138.97
138.98
139.00
139.02
139.03
139.05
139.07
139.08
139.10
139.12
139.13
139.15
139.17
139.18
139.20
139.22
139.23
139.25
139.27
139.28
139.30
139.32
139.33

PA

TA

PWH

TWH

THIRD STEP RATE TEST

P2

T2

PO

DELP

( PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI )

.......................................................................................................................

131.05
131.28
130.94
130.94
131.09
131.27
131.50
132.79
134.12
134.24
133.10
127.85
122.04
122.1
121.58
118.23
115.73
114.36
123.07
122.36
122.42
122.77
122.74
124.87
122.95
128.93
137.12
142.83
148.96
154.64
160.08
165.00
169.89
176.27
178.46
182.22
185.86
190.76
195.82
200.69%
205.9
211.82
217.83
224.12
230.15
236.44
262.82

181.40
180.14
180.14
180.14
179.60
178.52
177.08
175.64
174.38
173:12
173.12
172.76
172.76
173.12
172.40
170.24
167.00
163.58
160.34
157.46
154.94
152.60
150.62
148.64
146.84
144 .86
143.24
141,44
139.82
138.02
136.58
134.96
133.16
131.54
130.10
128.66

E-16

130.09
130.30
130.44
130.79
132.13
133.39
133.39
132.12
126.98
121.49
121.50
120.99
117.68
115.29
114.09
122.68
121.83
121.68
122.18
122.18
122.19
122.19
128.38
136.61
142.264
148.45
154.15
159.49
164 .42
169.29
173.72
177.87
181.67
185.26
190.25
195.39
200.18
205.33
211.17
217.22
223.55
229.60
235.94
242.28

178.52
178.70
179.42
179.60
179.60
179.96
180.14
180.14
180.50
180.50
180.50
179.60
179.42
179.42
178.70
177.62
175.82
174.38
173.30
171.68
171.32
171.68
171.68
171.32
171.32
169.34
166.64
164.48
161.78
159.62
157.28
154 .94
153.32
150.98
149.18
147.20
145.76
144.16
142.34
140.90
139.10
137.84
136.40
136.96
133.52
132.08

130.82
130.52
130.61
130.67
130.88
131.13
132.43
133.71
133.80
132.66
127.39
121.62
121.63
121.09
117.70
115.17
113.93
122.77
122.00
121.98
122.29
122.39
122.52
122.46
128.62
136.81
142.49
148.62
154.30
159.638
164 .66
169.55
173.87
178.12
181.85
185.50
190.43
195.56
200.33
205.56
211.51
217.55
223.83
229.89
236.15
242.60
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PJAMES
( PSIA )



cLocxK
TIME

ASCENSION WELL TEST No. 1

TEST
TIME

PA

TA

PWH

TWH

THIRD STEP RATE TEST

P2

T2

PO

DELP

( PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI )

PAGE 3

PJAMES
( PSIA )

.......................................................................................................................

06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-856
06-Dec-86
06-Dec-86
06-pec-86
06-Dec-86
06-Dec-86
06-Dec-856
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-88
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86
06-Dec-86

19:21:03
19:22:01
19:23:02
19:24:02
19:25:03
19:26:01
19:27:01
19:28:02
19:29:03
19:30:01
19:31:01
19:47:03
19:48:04
19:49:04
19:50:04
19:51:04
19:52:04
19:53:04
19:54:04
19:55:04
19:56:04
19:57:03
19:58:03
19:59:03
20:00:03
20:01:03
20:06:04
20:11:04
20:16:04
20:30:04
20:44:03
21:00:03
21:30:03

139.43
139.45
139.47
139.48
139.50
139.52
139.78
139.80
139.82
139.83
139.85
139.87
139.88
139.90
139.92
139.93
139.95
139.97
139.98
140.00
140.02
140.10
140.18
140.27
140.50
140.73
141.00
141.50

73.04
73.04
73.04
73.40
73.04
73.40
73.04
73.04
73.04
73.04
72.86
72.86
72.86
72.86
72.86
72.86
72.856
72.86
72.86
72.86
72.86
72.86
72.86
72.86
72.86
72.86
72.86
72.86
72.86
72.50
72.50

72.32

278.53
259.20
211.58
192.40
205.52
201.01
41.01
39.34
38.25
37.50
37.02
36.69
36.54
36.26
36.25
36.32
36.14
35.93
35.69
35.31
34.89
32.36
30.26
28.40
27.54
26.56
25.60
24.24

rm

fam—y

127.22
126.14
124.88
123.98
122.90
121.82
148.64
165.92
170.42
176.72
179.96
201.02
202.46
203.50
205.16
206.24
207.14
208.40
209.12
210.38
211.28
212.72
213.80
214.70
215.78
216.50
217.22
215.78
214.70
209.12
207.50
205.70
201.92

210.53
191.60
205.05
199.21
38.61
36.57
36.43
35.17
35.01
34.31
34.67
34.66
33.97
34.53
34.32
33.69
33.97
33.33
32.77
30.58
28.68
27.13
26.29
25.24
24.39
22.99

207.14
208.40
209.12
210.56
211.82
212.72
213.80
214.34
215.24
214.16
212.90
207.50
205.70
204.26
200.48

249.38
255.78
262.46
268.98
268.68
278.17
258.15
210.34
191.43
205.68
198.68
38.33
37.08
35.84
35.08
34.87
34.65
34.58
34.12
34.11
33.71
33.60
33.92
33.60
33.32
32.67
30.25
28.36
26.90
25.90
26.92
24.12
21.34

15.250
15.089
15.064
15.042
14.991
14.985
14.960
14.982
14.968
14.964
14.979
14.961
14.953
14.949
14.870
14.802
14.776
14.724
14.727
14.724
14.716




ASCENSION WELL TEST No. 1 PINCH TEST PAGE 1

DATE cLocK TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ( PSIA ) ( DEG F )¢ PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PST ) ( PSIA)

09-Dec-86 16:01:25 208.02 14.461 78.44 20.64 183.74 19.40 182.84 19..53 0.662 14.59
09-Dec-86 16:03:50 208.06 14.41 78.44 20.74 183.74 19.54 182.84 19.61 0.662 14.59
09-Dec-86 16:04:21 208.07 14.40 77.90 20.74 183.74 19.54 182.48 19.62 0.662 14.58
09-Dec-86 16:04:51 208.08 14.41 77.90 20.75 183.38 19.54  182.48 19.65 0.662 14.57
09-Dec-86 16:05:21 208.09 14.40 77.72 20.75 183.38 19.54 182.48 19.64 0.662 14.57
09-Dec-86 16:05:51 208.10 14.40 77.90 20.83 183.74 19.54  182.48 19.81 0.605 14.57
09-Dec-86 16:06:21 208.11 14.41 77.90 22.86 184.64 22.15 183.38 22.78 -0.093 14.53
09-Dec-86 16:06:51 208.11 14.41 78.44 31.68 186.62 31.09 185.36 31.63 -0.253 14.52
09-Dec-86 16:07:21 208.12 14.42 78.26 39.43 187.70 38.63 186.62 39.15 -0.253 14.52
09-Dec-86 16:07:51 208.13 14.42 77.90 45.18 186.98 44.34 186.08 44,84  -0.253 14.52
09-Dec-86 16:08:21 208,14 14.41 77.72 49.98 185.72 48.98 184.82 49.59  -0.253 14.52
09-Dec-86 16:08:51 208.15 14.41 78.26 54.26 184.28 53.06 183.74 53.84 -0.253 14.52
09-Dec-86 16:09:22 208.16 14.41 78.44 58.21 182.84 57.21 182.48 57.79 -0.253 14.51
09-Dec-86 16:09:52 208.16 14.41 78.26 62.19 181.40 61.15 181.40 61.80 -0.253 14.51
09-Dec-86 16:10:22 208.17 14.40 77.90 66.12 180.14 65.09 180.50 65.76  -0.253 14.50
09-Dec-86 16:10:52 208.18 14.41 78.26 70.07 178.70 69.04 179.42 69.66  -0.253 14.51
09-Dec-86 16:11:20 208.19 14.41 78.80 73.73  177.98 72.70 178.52 73.36 -0.253 14.51
09-Dec-86 16:11:50 208.20 14.41 78.80 77.70 176.72 76.79 177.62 77.33  -0.253 14.50
09-Dec-86 16:12:20 208.21 14.41 78.80 81.66 175.28 80.59 176.54 81.28 -0.253 14.50
09-Dec-36 16:12:50 208.21 14.42 78.44 85.51 173.84 84.53 175.28 85.15 -0.253 14.51
09-Dec-86 16:13:20 208.22 14.41 78.44 89.28 172.40 88.33 174.20 88.91  -0.287 14.51
09-Dec-86 16:13:50 208.23 14.41 78.80 93.03 170.96 91.92 173.12 92.64  -0.287 14.51
09-Dec-86 16:14:20 208.24 14.41 78.44 96.75 169.88 95.72 172.22 96.38  -0.287 14.51
09-Dec-86 16:14:51 208.25 14.40 78.26 100.46 168.80 99.52 170.96 $9.99 -0.390 14.51
09-Dec-86 16:15:21 208.26 14.41 77.90 104.16 167.34 103.11 170.24 103.71 0.102 14.51
09-Dec-86 16:15:51 208.26 14.41 77.90 107.82 166.46 106.91 168.98 107.46  -0.310 14.50
09-Dec-86 16:16:21 208.27 14.42 78.26 111.52 165.20 110.51 168.08 111.15  -0.344 14.50
09-Dec-86 16:16:51 208.28 14.42 78.26 115.22 163.94 114.31 167.00 114.83 -0.344 14.51
09-Dec-86 16:17:21 208.29 14.42 78.446  118.91 162.68 117.90 165.92 118.52  -0.344 14.51
09-Dec-86 16:17:51 208.30 14.42 78.44 122,58 161.60 121.49 165.02 122.20 -0.344 14.50
09-Dec-86 16:18:22 208.31 14.42 78.44  126.21 160.34 125.30 163.94 125.86 -0.344 14.51
09-Dec-86 16:18:52 208.31 14.42 78.44  129.85 159.26 128.89 163.04 129.50 -0.344 14.51
09-Dec-86 16:19:20 208.32 14.61 78.26 133.22 158.36 132.33 161.78 132.83 -0.344 14.50
09-Dec-86 16:19:50 208.33 14.41 77.90 136.88 157.28 135.92 160.70 136.50 -0.344 14.50
09-Dec-86 16:20:20 208.34 14 .41 77.72  140.62 156.02 139.51 159.80 140.20 -0.344 14.50
09-Dec-86 16:20:50 208.35 14.40 77.90  144.29 154.94 143.30 158.72 143.91  -0.344 14 .49
09-Dec-86 16:21:20 208.36 14.41 77.90 148.02 153.86 147.12 157.46 147.64  -0.344 14.49
09-Dec-86 16:21:51 208.36 14.41 77.72  151.76 152.96 150.91 156.74 151.34 -0.344 14.48
09-Dec-86 16:22:21 208.37 14.40 77.36 155.32 151.88 154.29 155.48 154.90 -0.344 14.47
09-Dec-86 16:22:51 208.38 14.40 77.18 158.82 150.62 157.94 154.40 158.33  -0.344 16.47
09-Dec-86 16:23:21 208.39 14.40 77.18  162.32 149.18 161.33  153.50 161.87 -0.344 14 .46
09-Dec-86 16:23:51 208.40 14.40 76.82 165.77 148.10 164.77 152.42 165.42  -0.344 14 .66
09-Dec-86 16:24:21 208.41 14.40 77.18  169.22 146.86 168.23 151.16 168.85 -0.344 14.46
09-Dec-86 16:24:51 208.41 14.40 77.36 172.67 145.76 171.82 150.46 172.29 -0.344 14.47
09-Dec-86 16:25:21 208.42 14.41 77.90 176.17 144.86 175.13 149.54 175.78 -0.344 14.48
09-Dec-86 16:25:52 208.43 14.41 78.44 179.60 144.14 178.59  148.66 179.19  -0.344 14.49
09-Dec-86 16:26:22 208.44 14.42 78.44 183.01 143.24 182.18 147.76 182.68  -0.344 14.50
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09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-88
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86
09-Dec-86

cLock
TIME

16:26:50
16:27:20
16:27:50
16:28:20
16:28:51
16:29:21
16:29:51
16:30:22
16:30:50
16:31:20
16:31:50
16:32:21
16:32:51
16:33:21
16:33:52
16:34:22
16:34:50
16:35:20
16:35:50
16:36:20
16:36:50
16:37:21
16:37:51
16:38:21
16:38:51
16:39:22
16:39:50
16:40:20
16:40:50
16:41:21
16:41:51
16:42:22
16:42:50
16:63:20
16:43:50
16:44:21
16:44:51
16:45:21
17:01:21
17:16:22
17:34:22
18:01:21
18:31:21
19:01:20
19:04:22
19:33:36
20:03:36

ASCENSICN WELL TEST No.

TEST
TIME

208.45
208.46
208.46
208.47
208.48
© 208.49
208.50
208.51
208.51
208.52
208.53
208.54
208.55
208.56
208.56
208.57
208.58
208.59
208.60
208.61
208.61
208.62
208.863
208.64
208.65
208.66
208.46
208.67
208.68
208.69
208.70
208.71
208.71
208.72
208.73
208.74
208.75
208.76
209.02
209.27
209.57
210.02
210.52
211.02
211.07
211.56
212.06

PA

1

TA

PINCH TEST

PWH

TWH

P2

T2

PO

PAGE 2

DELP

( PSIA ) ( DEG F )¢ PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSTA ) ( PSI )

77.90
77.90
772
77.36
77.36
77.72
77.36
77.36
77.36
77.18
76.82
76.82
76.82
77.18
77.36
77.36
77.72
77.36
77.72
77.90
77.90
78.26
77.90
77.90
78.26
78.44
76.46
75.74
75.74
75.02
73.96
72.86
72.50
71.96
71.96

199.56
202.83
206.10
209.35
212.31
215.49
218.79
221.94
225.11
228.34
231.44
234.59
237.54
240.70
243.62
246.76
250.11
253.20
255.92
259.22
262.45
265.50
268.21
270.94
274.07
277.11
280.20
283.15
285.71
287.20
288.93
289.77
289.83
290.01
293.89
289.25
301.45
298.11
299.06
294.99
294.62
290.31
293.31

142.70
141.98
141.44
140.90
140.36
139.82
138.92
138.38
137.84
137.12
136.58
136.04
135.50
134.60
134.06
133.52
132.62
132.08
131.54
130.64
130.10
129.20
128.30
127.76
126.86
126.32
125.78
125.24
124.88
1264.34
123.98
123.80
123.80
124.70
129.20
138.56
149.72
155.48
168.44
167.36
165.02
163.58
161.60
159.80
159.26
158.18
155.30
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195.19
198.65
201.96
205.19
208.43
211.38
214 .64
217.72
221.03
224.27
227.51
230.47
233.7M
236.67
239.76
262.86
245.95
249.20
252.15
255.03
258.48
261.58
264 .68
267.21
269.95
273.26
276.36
279.47
282.21
284.75
286.30
288.06
288.76
288.91
289.04
293.05
288.40
300.58
297.34
297.96
294 .01
293.67
289.38
292.47

145.76
145.22
144 .32
143.78
143.24
142.34
141.80
141.26
140.54
139.82
139.10
138.38
137.84
137.12
136.40
135.68
135.14
134.42
133.70
132.98
132.08
131.54
130.64
130.10
129.56
128.84
128.30
127.76
127.40

126.856

126.32
126.68
127.76
132.62
141.26
147.20
165.92
165.02
162.14
161.06
158.90
156.92
156.74
155.48
152.42

185.80
189.15
192.57
195.96
199.24
202.48
205.74
208.98
211.94
215.19
218.38
221.56
224.77
227.92
231.09
234,22
237.20
240.28
243.27
2466.40
249.76
252.84
255.56
258.88
262.11
265.19
267.79
270.56
273.72
276.80
279.8438
282.7858
285.3025
286.8054
288.5413
289.3467
289.46154
289.5605
293.4328
288.8135
301.02
297.6853
298.6123
294.5061
294.1754
289.8823
292.9063

PJAMES
( PSIA)
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DATE cLocx TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ¢ PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI ) ( PSIA )

.......................................................................................................................

09-Dec-86 20:33:38 212.56 14.39 71.78 307.40 154.76 306.55 151.88 306.9632 -0.230 14.25
09-Dec-86 21:03:36 213.06 14.40 71.78 306.73 154.04 305.71 150.98 306.3119  -0.230 14.26
09-Dec-86 21233237 213.56 14.39 71.42 304.65 153.32 303.66 150.62 304.206 -0.230 14.25
09-Dec-86 22:03:36 214.06 14.40 71.42  301.39 152.60 300.43  149.54 300.9513 -0.196 14.25
09-Dec-86 22:33:36 214.56 14.41 71.42  292.01 151.88 291.15 148.64 291.5259 -0.196 14.25
09-Dec-86 23:03:37 215.06 14.40 71.42 287.30 150.98 286.50 147.74 286.7863  -0.173 14.25
09-Dec-86 23:33:37 215.56 14.40 71.06 279.88 149.18 279.10 146.12 279.412 -0.150 14.26
10-Dec-86 00:03:37 216.06 14.40 71.06 276.71 149.00 276.01 145.76 276.2092  -0.150 14.24
10-Dec-86 00:33:38 216.56 14.39 70.88 275.95 148.64 275.29 145.22 275.4071  -0.150 14.23
10-Dec-36 01:03:38 217.06 14.38 71.06 283.73 146.66 282.89 142.88 283.3079 -0.173 14.23
10-Dec-86 01:33:37 217.56 14.39 70.88 296.12 145.76 295.21 142.34 295.693  -0.196 14.43
10-Dec-86 02:03:37 218.06 14.37 70.52 298.48 144.32 297.94 140.54 14.361 -22.301 14.43
10-Dec-86 02:30:04 218.50 14.37 70.52 303.10 143.78 302.09 140.00 14.361 4.491 14.43
10-Dec-86 03:04:38 219.08 14.37 70.52 307.97 144.32 307.09 140.54 14.361 -0.173 14.43
10-Dec-86 03:34:37 219.58 14.36 70.52  309.13  144.32 -132.08 141.26 14.361 -0.173 14.43
10-Dec-86 04:00:07 220.00 14.37 70.52 306.64 143.78 -132.06 140.54 14.361 -0.150 14.43
10-Dec-86 04:30:19 220.51 14.37 70.88 308.52 143.78 14.23  141.26 0.067000 -0.196 0.13
10-Dec-86 05:00:19 221.01 14.37 71.06 312.74 145.58 14.37  142.88 0.067000 -0.196 0.13
10-Dec-86 05:35:19 221.59 14.38 70.88 315.85  146.30 14.38  144.14 0.067000 -0.196 0.13
10-Dec-86 06:32:20 222.54 14.38 70.88 318.10 149.00 14.38 148.28 0.067000 -0.196 0.13
10-Dec-86 07:30:15 223.50 14.39 71.78 314.53 152.60 14.39 152.06 0.067000 -0.173 0.13
10-Dec-86 08:00:16 224.00 14.40 72.50 309.05 151.52 14.40 152.06 0.067000 -0.173 0.13
10-Dec-86 08:35:51 224.60 14.41 73.06 294.46 150.62 14.61  149.54 0.067000 -0.173 0.13
10-Dec-86 08:43:37 224.73 14.42 75.02 288.96 149.54 14.42 148.10 0.067000 -0.173 0.13
10-Dec-86 09:15:49 225.26 14.61 76.30 280.30 149.54 14.61 147.76 0.067000 -0.196 0.13
10-Dec-86 09:20:49 225.35 14.42 75.38 279.94 149.18 14.42 148,10 0.067000 -0.173 0.13
10-Dec-86 09:25:49 225.43 14.42 74.86  280.34 149.72 14.42 148.64 0.067000 -0.173 0.13
10-Dec-86 09:30:50 225.51 14.42 76.48 283.89 150.44 14.42 149.72 0.067000 -0.173 0.13
10-Dec-86 09:31:20 225.52 14.42 74.84 285.43 150.62 14.42 149.72 0.067000 -0.173 0.13
10-Dec-86 09:41:18 225.69 14.42 75.76  282.47  150.44 14.42 148.64 0.067000 -0.173 0.13
10-Dec-86 09:46:19 225.77 14.42 75.0= 281.33 144.68 14.42  144.68 0.067000 -0.173 0.13
10-Dec-86 09:48:23 225.81 14.62 76.28 295.15 118.94 14.42 122.72 0.067000 -0.173 0.13
10-Dec-86 09:48:27 225.81 14.42 76.28 295.76 119.12 14.42 122.72 0.067000 -0.173 0.13
10-Dec-86 09:48:33 225.81 14.42 76.28 296.30 119.48 14.42  122.90 0.067000 -0.173 0.13
10-Dec-86 09:48:39 225.81 14.42 76.28 296.87 119.84 14.42 123.26 0.067000 -0.173 0.13
10-Dec-86 09:48:45 T 225.81 14.42 75.92 297.40 120.02 14.42 123.26 0.067000 -0.173 0.13
10-Dec-86 09:48:51 225.81 14.43 75.92 297.97 120.38 14.43 123.44 0.067000 -0.173 0.13
10-Dec-86 09:49:05 225.82 14.43 75.74 298.46  120.56 14.643  123.80 0.067000 -0.173 0.13
10-Dec-86 09:49:53 225.83 14.42 75.38 302.846 122.36 14.42 125.42 0.067000 -0.173 0.13
10-Dec-86 09:50:51 225.85 14.42 75.38  306.99 123.26 14.42  126.16 0.067000 -0.173 0.13
10-Dec-86 11:06:29 227.11 146.41 75.92 571.66 82.22 14.27 81.32 0.067000 -0.173 0.13
10-Dec-86 T1271:31 227.19 14.43 76.66 584.73 82.40 14.29 81.32 0.067000 -0.173 0.13
10-Dec-86 11:16:30 227.28 14.42 76.82 599.20 84.56 14.28 84.74 0.067000 -0.150 0.13
10-Dec-86 11:21:30 227.36 14.43 77.36 612.86 85.28 14.43 83.84 0.067000 -0.150 0.13
10-Dec-86 11:26:29 227.44 14.43 77.36 625.94 85.82 14.43 86.72 0.067000 -0.150 0.13
10-Dec-86 1131231 227.53 14.43 77.90 638.60 87.08 14.43 85.82 0.067000 -0.150 0.13
10-Dec-86 11:36:30 227.61 14.43 77.36 650.75 87.26 14.43 86.72 0.067000 -0.150 0.13

£E-20
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DATE CLoCK TEST PA TA PWH TWH P2 T2 PO DELP PJAMES
TIME TIME ( PSTIA ) ( DEGF )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI ) ( PSIA )

.......................................................................................................................

10-Dec-86 11:41:29 227 .69 14.43 76.82 662.31 86.18 14.43 83.12 0.067000 -0.150 0.13
10-Dec-86 11:46:29 227.77 14.43 77.72  673.54 87.26 14.43 83.30 0.067000 -0.150 0.13
10-Dec-86 11:51:29 227.88 14.43 78.80 684,24 90.68 14.43 86.54 0.067000 -0.150 0.13
10-Dec-86 11:56:29 227.94 14.43 78.80 694.65 89.96 14.43 87.08 0.067000 -0.150 0.13
10-Dec-86 12:01:29 228.02 14.42 77.90 704.84 89.24 14.42 87.80 0.067000 -0.150 0.13
10-Dec-86 12:06:29 228.11 14.43 78.26 714.69 90.14 14.43 86.72 0.067000 -0.150 0.13
10-Dec-86 12:11:29 228.19 14.42 77.72  72%.17 88.16 14.42 83.30 0.067000 -0.150 0.13
10-Dec-86 12:16:29 228.27 14.42 78.26 733.53 89.24 14.42 84.74 0.067000 -0.150 0.13
10-Dec-86 12:21:30 228.36 14.43 79.16  742.40 88.70 14.43 87.62 0.067000 -0.173 0.13
10-Dec-86 12:26:31 228.44 14.42 78.80 742.87 89.06 14.42 85.64 0.067000 -0.173 0.13
10-Dec-86 12:31:27 228.52 14.42 79.16  690.40 90.50 14.42 88.52 0.067000 -0.173 0.13
10-Dec-86 12:32:23 228.54 14.43 79.16  666.99 91.22 14.43 88.70 0.067000 -0.173 0.13
10-Dec-86 12:33:24 228.56 14.43 79.88  644.51 91.58 14.43 88.52 0.067000 -0.173 0.13
10-Dec-86 12:34:22 228.57 14.42 80.42 624.31 91.58 14.42 88.16 0.067000 -0.173 0.13
10-Dec-86 12:35:23 228.59 14.42 79.70  603.89 91.94 14.42 87.80 0.067000 -0.173 0.13
10-Dec-86 12:40:22 228.67 14.42 79.70  520.467 91.94 14.42 84.74 0.067000 -0.173 0.13
10-Dec-86 12:45:25 228.76 14.41 78.44  449.55 90.68 14.41 83.84 0.067000 -0.173 0.13
10-Dec-86 12:50:24 228.84 14.42 78.26 389.78 91.04 14.42 83.84 0.067000 -0.173 0.13
10-Dec-86 12:55:23 228.92 14.43 78.44  329.51 90.48 14.43 84.20 0.067000 -0.173 0.13

10-Dec-86 13:00:23 229.01 14.42 77.72  146.80 90.63 14.42 85.10 0.067000 -0.173 0.13
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MASS FLOW CALCULATIONS
The equation for mass for two phase mass flow through an orifice is
W= CYA /25 APUg¢s
where:

flow Lbm/sec

=
[t}

orifice coef = 0.73

(g
it

-
it

expantion factor = 0.97

area of flow

I
]

2
——%— 0.188 ft2

inner orifice diameter
5.87"/12

o
i}

effective specific volume

Vaff

_ 15 (%a ] lz£)+ lzk James Equation
density of gas

density of liquid

62.4 Lbm/sec

gas mass fraction
total mass fraction

R
I Jite!
[ |

~
1}

quality =

P P
Co2 N HZO

P + R,*p
Co2 H20




pCO2 = density of Coz
pHZO = density of H,0 based on vapor pressure of H,0
R = ratio of total water mass to water vapor ratio

R’ is determined from the measurements of water and noncondensable

gas.

To determine the total water mass to vapor, the water to COZ mass
ratio is estimated. This estimation is then compared to the measurement

of water to gas ratio.

The vapor pressure of H,0 if given by

PHZO = 7.51 + 0.182% (T7-180); T = Temperature [OF]
PCOZ = Py - PH,0
PCO2 = Pressure of (0,
Pr = Total pressure
PH20 = Vapor pressure of H,0
’co =g§'(T)'2‘
2 o

R = 35.1 = gas constant for 0,

T = Temperature [OR]

[

1
i
(]




_ Hp0

0
HZO RH

Ry = 85.5 = gas constant for Hy0

ratio of water vapor to C0, is

0
HZO

pCO2

R/ is then

' P
MH,0 H,0

; P
M CO2 measured CO2
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DATE cLocK TEST T2 Po DELP P H20 peff RHO CO2 RHO H20 QUALITY Spc Vol W
TIME TIME (OEGF ) ( PSIA ) ( PSI ) ¢ PSI ) ( PSI ) Lbm/FT"3 Lbm/FT"3 FT~3/Lbm  Lbm/Hr
01-Dec-86 07:36:30 7.61  186.62 23.48 1.295 8.7 14,77 0.0937 0.0224 0.456 2.67 8.59E+04
01-Dec-86 08:06:32 3.1  186.08 23.40 1.257 8.62 14.78 0.0939 0.022% 0.458 2.69  B8.49E+04
01-Dec-86 09:36:31 9.61 185.72 23.60 1.181 8.55 15.05 0.0957 0.0220 0.463 2.70 8.25E+04
01-Dec-86 09:06:31 9.11 186.98 23.74 1.257 8.78 14.96 0.0949  0.0225 0.457 2.65 B8.43E+04
01-Dec-86 09:36:30 9.61 185.62 23.49 1.257 8.71 14.78 0.0938 0.0224 0.456 2.67  B8.46E+04 "
01-Dec-86 10:06:31 10.11  186.26 23.38 1.257 8.65 14.73  0.0936 0.0222 0.457 2.69 B.48E+04
01-Dec-86 10:36:30 10.61 186.08 8.62 -8.62 -0.0547 0.0221 -0.312 ERR ERR
01-Dec-86 11:06:31 11.11  186.98 23.82 1.063 8.78 15.06 0.0954 0.0225 0.458 2.65  7.74E+04
01-Dec-86 11:36:31 11.61  187.16 23.53 1.006 8.81 14.72 0.0933 0.0226 0.453 2.65  7.53E+04
01-Dec-86 12:06:31 12.11  186.26 23.37 1.040 8.85 14.72  0.0935 0.0222 0.457 2.69  7.72E+04
01-Dec-86 12:36:32 12.61 185.72 23.36 1.041 8.55 14.81 0.0941 0.0220 0.460 2.71  7.7SE+04
01-Dec-86 13:06:30 13.11 186.26 23.77 0.978 8.65 15.12 0.0960 0.0222 0.462 2.68  7.47E+04
01-Dec-86 13:36:31 13.61 186.98 23.65 1.003 8.78 14.87 0.0943 0.0225 0.456 2.65 7.53E+04
01-Dec-86 14:06:32 14.11  186.08 23.39 1.080 8.62 14.77 0.0939 0.0221 0.458 2.69 7.87g+04
01-Dec-86 14:36:30 14.61 185.36 23.32 1.003 8.49 14.83 0.0943 0.0218 0.462 2.73  T.63E+04
01-Dec-86 16:22:23 16.37 185.18 22.80 0.927 8.45 14.35 0.0913  0.0217 0.456 2.75 7.36E+04
01-Dec-86 16:34:14 16.57 186.26 23.56 1.003 8.65 14.91  0.0947 0.0222 0.459 2.68  7.57E+04
01-Dec-86 16:38:37 16.64 186.62 23.29 1.003 a.m 14.58 0.0925 0.0224 0.453 2.68  7.56E+04
01-Dec-86 17:08:35 17.14  186.62 23.34 1.067 8.7 14.63 0.0928 0.0224 0.454 2.68  7.80E+04
01-Dec-86 17:38:36 17.64 186.62 23.27 1.080 8.71 14.56 0.0924 0.0224 0.453 2.68 7.85E+04
01-Dec-86 18:08:35 18.14 186.62 23.23 1.086 3.n 14,51 0.0921 0.0224 0.452 2.68 7.87E+04
01-Dec-86 18:38:35 18.64 185.72 23.06 1.086 8.55 14,51 0.0922 0.0220 0.456 2.72  7.93E+04
01-Dec-86 19:08:36 19.14 185.18 22.96 1.086 8.45 14.50 0.0923 0.0217 0.458 2.76  7.96E+04
01-Dec-86 20:59:34 20.99 185.18 23.58 1.040 8.45 15.12  0.0962 0.0217 0.467 2.72  7.77E+04
01-Dec-86 21:29:34 21.49 188.26 23.24 1.120 8.65 14.59 0.0926 0.0222 0.455 2.69 8.01E+04
01-Dec-86 21.59.34 21.99 185.72 22.97 1.118 8.55 14.42 0.0917 0.0220 0.455 2.72 8.05e+04
01-Dec-86 22:29:35 22.49 186.26 56.31 0.171 8.65 47.66 0.3027 0.0222 0.702 1.84  2.59E+04
01-Dec-86 22:59:35 22.99 183.96 58.85 0.165 9.14 49.71  0.3144  0.0234 0.700 1.76  2.49E+04
01-Dec-86 23:29:34 23.49 190.40 59.44 0.165 9.40 50.04 0.3158 0.0240 0.696 1.73  2.47E+04
02-Dec-86 00:07:35 24.13  188.96 58.85 0.165 9.1 49.71  0.3144  0.0234 0.700 1.76  2.49E+04
02-Dec-8& 00:32:34 24.54 187.16 58.64 0.191 8.81 49.83 0.3160 0.0226 0.707 1.78  2.69E+04
02-Dec-86 01:02:33 25.06 184.64 57.92 0.165 8.35 49,57 0.3156 0.0215 0.717 1.83  2.53e+04
02-Dec-86 01:32:33 25.54 179.96 119.84  -0.023 7.50 112.33  0.7205 0.0195 0.860 1.1 ERR
02-Dec-86 02:02:33 26.064 179.42 131.05 -0.000 7.40 123,64 0.7937 0.0192 0.872 1.03 ERR
02-Dec-86 02:32:33 26.54 179.42 132.13  -0.000 7.40 124,73 0.8006 0.0192 0.873 1.03 ERR
02-Dec-86 03:02:33 27.04 178.16 130.40 -0.023 7.18 123,22 0.7925 0.0187 0.875 1.04 ERR
02-Dec-86 03:32:35 27.54 177.62 125.63  -0.023 7.08 118,55 0.7631 0.0184 0.873 1.07 ERR
02-Dec-86 03:47:33 27.79  177.26 125.27 -0.000 7.01  118.26 0.7617 0.0183 0.873 1.08 ERR
02-Dec-86 04:32:43 28.55 196.70 41.77 1.452 10.55 31.22 0.195%  0.0267 0.573 1.98  7.82E+04
02-Dec-86 05:02:43 29.05 212.18 29.01 1.429 13.37 15.64 0.0955 0.0330 0.336 1.88  7.57E+04
02-Dec-86 05:32:43 29.55 206.96 28.58 1.372 12.42 16.17 0.0995 0.0309 0.403 2.00  7.64E+06
02-Dec-86 05:51:20 29.86 202.46 26.22 1.486 11.60 14.62 0.0906 0.0291 0.399 2.13  8.21E+04
02-Dec-86 06:11:24 30.19  197.96 24.98 1.429 10.78 14,29 0,088 0.0272 0.407 2.26  8.30e+04
02-Dec-86 09:49:48 33.83  195.26 24.52 1.372 10.29 14.23 0.0891 0.0261 0.416 2.35 8.29E+04
02-Dec-84 10:04:14 2,07 193.82 24 .24 1.214 10,03 14.%1  0.0898 0.0254 0,422 2.40  B.20E+04
02-Dec-86 10:48:00 34.80  192.92 24.16 1.314 9.85 14.29 0.0899  0.0251 0.42 2.43  B.25E+04
02-Dec-86 12:12:00 36.20 189.50 23.38 0.869 9.2 14.14  0.089% 0.0236 0.43 2.57 6.89E+04
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ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 2

DATE cLocK TEST 12 PO DELP P H20 Peff RHO CO2 RHO H20  QUALITY spec Vol L
TIME TIME ¢ DEG F ) ( PSIA ) ( PSI ) ( PSI ) ( PSI ) Lbm/FT*3 Lbm/FT"3 FT*3/Ltbm  Lbm/Hr

02-Dec-86 12:42:02 36.70 188.96 23.33 0.834 9.14 14.19 0.0897 0.0234 0.438 2.59 6.78E+04
02-Dec-86 13:09:38 37.16 188.06 8.98 -8.98 -0.0569 0.0230 -0.312 ERR ERR
02-Dec-86 13:39:38 37.66 188.42 23.17 0.834 9.04 14.13  0.089%% 0.0231 0.440 2.61  6.81E+04
02-Dec-86 14:09:39 38.16 187.70 23.05 0.834 8.91 14.14 0.0896 0.0228 0.443 2.66  6.85E+04
02-Dec-86 14:39:38 38.66 187.16 22.97 0.834 8.81 14.16 0.08%8 0.0226 0.445 2.66  6.88E+04
02-Dec-86 15:09:40 39.16 187.70 23.36 0.334 8.91 14.45 0.0915 0.0228 0.447 2.63  6.84E+04
02-Dec-86 15:39:39 39.66 188.06 23.15 0.869 8.98 14.17 0.0898 0.0230 0.442 2.62 6.9TE+04
02-Dec-36 16:09:38 40.16 187.52 22.97 0.869 8.88 14.09 0.0893 0.0228 0.443 2.65 7.00E+04
02-Dec-86 16:39:39 40.66 186.62 22.84 0.869 8.7 14.12  0.0896 0.0224 0.447 2.69  7.05E+04
02-Dec-86 17:09:38 41.16 186.26 22.23 0.812 8.65 13.58 0.0863 0.0222 0.441 2.72 6.85e+04
02-Dec-86 17:39:38 41.66 186.98 23.09 0.949 8.78 14.31 0.0908 0.0225 0.448 2.67  7.34E+04
02-Dec-86 18:09:38 42.16 187.16 22.90 0.949 8.81 14.09 0.0894 0.0226 0.444 2.67  7.34E+04
02-Dec-86 18:39:39 42.66 186.62 22.72 0.983 8.7 14.00 0.088%9 0.0224 0.445 2.69  7.51E+04
02-Dec-86 19:09:39 43.16 186.08 8.62 -8.62 -0.0547 0.0221 -0.312 ERR ERR
02-Dec-86 19:39:39 43.66 186.62 22.95 1.063 8.7 14.23 0.0903 0.0224 0.448 2.69  7.80E+04
02-Dec-86 20:09:39 44.16 186.98 22.68 1.086 8.78 13.90 0.0882 0.0225 0.442 2.68  7.87e+04
02-Dec-86 20:39:38 44.66 186.26 22.51 1.120 8.65 13.86 0.0880 0.0222 0.445 2.71 B8.04E+04
02-Dec-86 21:09:38 45,16 186.08 22.43 1.120 8.62 13.81 0.0877 0.0221 0.445 2.72  8.06E+04
02-Dec-86 21:39:39 45.66 185.18 22.86 1.063 8.45 14.41  0.0917 0.0217 0.457 2.75 7.88E+04
02-Dec-86 22:09:39 46.16 186.62 22.72 1.086 8.7 14.01 0.0889 0.0224 0.445 2.69  7.89E+04
02-Dec-86 22:39:38 46,66 186.26 22.60 1.086 8.65 13.95 0.0886 0.0222 0.446 2.71  7.92E+04
02-Dec-86 23:09:39 47.16 186.08 22.47 1.063 8.52 13.85 0.0880 0.0221 0.445 2.72 7.85g+04
02-Dec-86 23:39:38 47.66 185.36 23.00 1.120 8.49 14,52 0.0923 . 0.0218 0.458 2.73 8.08E+04
03-Dec-86 00:09:40 48.16 186.26 22.79 1.063 8.65 14.14 0.0898 0.0222 0.449 2.76  7.82e+04
03-Dec-86 00:39:39 48.66 186.62 22.57 1.063 8.7 13.86 0.0880 0.0224 0.443 2.69  7.81E+04
03-Dec-86 01:09:39 49.16 186.08 22.44 1.040 8.62 13.83 0.0878 0.0221 0.445 2.72  7.76E+04
03-Dec-86 01:39:38 49.66 185.72 22.38 1.040 8.55 13.83 0.0879 0.0220 0.446 2.74  T.79E+04
03-Dec-86 02:09:40 50.16 186.08 22.81 1.040 8.62 14.20 0.0902 0.0221 0.450 2.71  7.75E+04
03-Dec-86 02:39:38 50.66 186.26 22.54 1.040 8.65 13.89 0.0882 0.0222 0.445 2.71  7.73E+04
03-Dec-86 03:09:38 51.16 185.72 22.41 1.040 8.55 13.86 0.0881 0.0220 0.447 2.74  7.78E+04
03-Dec-86 03:39:39 51.66 185.36 21.91 0.949 8.49 13.43 0.0854 0.0218 0.442 2.76  7.47E+04
03-Dec-86 04:09:39 52.16 186.26 22.59 .1.006 8.65 13.94 0.0886 0.0222 0.446 2.71  7.628+04
03-Dec-86 04:39:39 52.66 186.26 22.43 1.040 8.65 13.78 0.0875 0.0222 0.444 2.71  7.75E+04
03-Dec-86 05:09:40 53.16 185.36 22.28 1.006 8.49 13.79 0.0877 0.0218 0.447 2.75 7.68E+04
03-Dec-86 05:39:39 53.66 185.18 22.19 0.983 8.45 13.76 0.0874 0.0217 0.447 2.76  7.61E+04
03-Dec-86 06:09:39 54.16 186.08 22.68 0.983 8.62 14.07 0.0894 0.0221 0.448 2.71  T.54E+04
03-Dec-86 06:39:39 54.66 186.26 22.45 1.006 8.65 13.80 0.0876 0.0222 0.444 2.77  7.62E+04
03-Dec-86 07:09:39 55.16 185.72 22.22 0.983 8.55 13.67 0.086% 0.0220 0.444 2.74  7.57E+04
03-Dec-86 07:39:39 55.66 185.36 22.15 0.983 8.49 13.66 0.0869 0.0218 0.446 2.76  7.60e+04
03-Dec-86 08:09:39 56.16 185.36 22.57 0.949 8.49 14.09 0.0896 0.0218 0.452 2.75  T.45E+04
03-Dec-86 11:09:39 59.16 186.26 22.40 0.983 8.65 13.75 0.0873 0.0222 0.443 2.71  7.54E+04
03-Dec-86 11:39:39 59.66 186.08 22.23 0.949 8.62 13.61 0.0865 0.0221 0.442 2.73  T.42E+04
03-Dec-86 12:09:40 60.16 185.34 22.12 0.949 8.49 13.63 0.0867 0.0218 0.445 2.76  T.4TE+04
03-Dec-86 12:39:38 60.66 185.36 22.32 0.869 8.49 13.84 0.0880 0.0218 0.448 2.75 7.14E+04
03-Dec-84 13:09:38 41,14 186,08 22.17 0.849 B.A2 13.56 0.0841 0.0221 0.441 2.73  7.10E+04
03-Dec-86 13:3¢:38 61.66 185.36 22.0% 0.812 8.49 13.58 0.0864 0.0218 0.444 2.76  6.91E+04
03-Dec-86 146:09:39 62.16 185.18 22.02 0.732 8.45 13.57 0.0863 0.0217 0.445 2.77 6.5Te+04
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ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 3

DATE cLock TEST T2 PO DELP P H20 Peff RHO CO2 RHO H20 QUALITY Spc Vol W
TIME TIME (DEGF ) ( PSIA ) ( PS1 ) ( PSI ) ( PSI ) Lbm/FT"3 Lbm/FT"3 FT°3/Lbm  Lbm/Hr
03-Dec-86 14:39:40 62.66 185.36 22.45 0.754 8.49 13.96 0.0838 0.0218 0.450 2.75  6.65E+04
03-Dec-86 15:09:39 63.16 186.08 22.20 0.789 8.62 13.58 0.0863 0.0221 0.441 2.73  6.77E+04
03-Dec-86 19:54:04 67.90 185.72 22.05 0.754 8.55 13.50 0.0858 0.0220 0.442 2.74  6.64E+04
03-Dec-86 20:32:16 68.54 184.82 21.94 0.754 8.39 13.55 0.0863 0.0216 0.446 2.79  6.69E+04
03-Dec-86 21:02:16 69.04 184.82 22.47 0.697 8.39 14.08 0.0896 0.0216 0.454 2.77  6.41E+04
03-Dec-86 21:32:18 69.54 185.18 21.99 0.732 8.45 13.54 0.086%1 0.0217 0.445 2.77 6.5TE+04
03-Dec-86 22:02:16 70.04 185.18 21.80 0.732 8.45 13.34 0.0849 0.0217 0.442 2.77 6.57E+04
03-Dec-86 22:32:17 70.54 184.82 21.70 0.697 8.39 13.32 0.0848 0.0216 0.443 2.79  6.44E+04
03-Dec-86 23:02:17 71.06 184.64 21.47 0.617 8.35 13.12 0.0835 0.0215 0.441 2.81 6.07E+04
03-Dec-86 23:32:16 71.54 184.82 21.94 0.674 8.39 13.56 0.0863 0.0216 0.446 2.79 6.33E+04
04-Dec-86 00:02:16 72.06 185.36 21.82 0.697 8.49 13.34 0.0848 0.0218 0.441 2.77  6.41E+04
04-Dec-86 00:32:16 72.54 184.82 21.7 0.674 8.3¢9 13.32 0.0848 0.0216 0.443 2.79  6.33E+04
04-Dec-86 01:02:16 73.06 184.28 22.09 0.732 8.29 13.80 0.0879 0.0213 0.452 2.80 _6.61E+04
04-Dec-86 01:32:17 73.54 184.82 21.98 0.674 8.39 13.59 0.0865 0.0216 0.447 2.78 6.32E+04
04-Dec-86 02:02:17 74.06 185.36 21.7¢9 0.674 8.49 13.31 0.0846 0.0218 0.440 2.77 6.30E+04
04-Dec-86 02:32:17 74.54 184.64 21.43 0.697 8.35 13.28 0.0845 0.0215 0.443 2.80  6.45E+04
04-Dec-86 03:02:17 75.06 184.28 21.57 0.697 8.29 13.28 0.0846 0.0213 0.445 2.82  6.47E+04
04-Dec-86 03:32:16 75.54 184.82 22.00 0.497 8.39 13.61 0.0866 0.0216 0.447 2.78  6.43E+04
04-Dec-86 04:02:18 76.04 185.18 21.78 0.497 8.45 13.32 0.0848 0.0217 0.441 2.77  6.42E+04
04-Dec~86 04:32:17 76.54 185.18 21.66 0.697 8.45 13.21  0.0840 0.0217 0.440 2.78  6.42E+04
04-Dec-86 05:02:16 77.04  184.28 21.58 0.674 8.29 13.29 0.0846 0.0213 0.445 2.82 6.36E+04
04-Dec-86 05:32:18 77.56 183.92 22.02 0.617 8.22 13.79 0.0879 0.0212 0.454 2.82 6.09E+04
04-Dec-86 06:02:16 78.04 184.64 21.76 0.640 8.35 13.41 0.0854 0.0215 0.445 2.80 6.18E+04
04-Dec-86 06:32:17 78.54 185.18 21.60 0.674 8.45 13.15 0.0836 0.0217 0.439 2.78  6.32E+04
04-Dec-86 07:02:16 79.04 184.28 21.53 0.640 8.29 13.25 0.0844 0.0213 0.444 2.82 6.20E+04
04-Dec-86 07:32:16 79.56 183.92 21.37 0.640 8.22 13.14 0.0838 0.0212 0.444 2.84  6.22E+04
04-Dec-86 08:02:16 80.04 184.28 21.80 0.617 8.29 13.51  0.0861 0.0213 0.448 2.81 6.08E+04
04-Dec-86 08:31:01 80.52 184.82 21.63 0.640 8.3¢9 13.25 0.0843 0.0216 0.442 2.79  6.17E+04
04-Dec-36 09:01:02 81.02 184.584 21.54 0.640 8.35 13.18 0.0839 0.0215 0.442 2.80  6.18E+04
04-Dec-86 09:31:02 81.52 183.92 21.46 0.640 8.22 13.24 0.0844 0.0212 0.446 2.84  6.22E+04
04-Dec-86 10:01:02 82.02 184.64 0.583 8.35 -8.35 -0.0532 0.0215 -0.312 ERR ERR
04-Dec-86 10:31:02 82.52 184.82 21.77 0.560 8.39 13.38 0.0852 0.0216 0.444 2.79 5.77E+04
04-Dec-86 11:01:03 83,02 184.82 21.63 0.560 8.39 13.24 0.0843 0.0216 0.442 2.79 5.77e+04
04-Dec-86 11:31:01 83.52 184.44 21.54 0.537 8.35 13.19 0.0840 0.0215 0.442 2.80 5.66E+04
04-Dec-86 12:01:02 84,02 183.92 21.94 0.446 8.22 13.71 0.0874 0.0212 0.453 2.82  5.18E+04
04-Dec-86 12:31:01 84.52 184.64 21.69 0.560 8.35 13.33 0.0849 0.0215 0.444 2.80 5.78E+04
04-Dec-86 12:49:23  84.82 184.82 21.57 0.583 8.39 13.18 0.0839 0.0216 0.441 2.80 5.89E+04
04-Dec-86 13:02:23 85.04 184.28 21.42 0.583 8.29 13.13 0.0836 0.0213 0.442 2.82 5.92E+04
04-Dec-86 13:32:24 85.54 183.74 20.91 0.537 8.19 12.72 0.0811 0.0211% 0.438 2.86 5.72E+04
04-Dec-86 14:02:23 86.04 184.28 21.84 0.560 8.29 13.55 0.0863 0.0213 0.449 2.81  5.79E+04
04-Dec-86 14:32:24 86.54 183.92 21.68 0.583 8.22 13.45 0.0858 0.0212 0.449 2.83 5.93e+04
04-Dec-86 15:02:25 87.06 184.82 21.49 0.583 8.39 13.10 0.0834 0.0216 0.440 2.80 5.89E+04
04-Dec-86 15:32:24 87.54 184.28 21.40 0.540 8.29 13.11  0.0835  0.0213 0.442 2.82 5.80E+04

04-Dec-86 16:02:26 88.04 184.28 21.34 0.537 8.29 13.05 0.0831 0.0213 0.441 2.83  5.69E+04

04-Dec-86 16:32:23 88.56 184.28 21.72 0.537 8.29 13.43  0.0856 0.0213 0.447 2.82 5.48£+04
04-Dec-86 i7:02:25 89.04 184.82 8.39 -8.39 -0.0534 0.0216 -0.312 ERR ERR
04-Dec-86 i17:32:24 89.54 184.28 8.29 -8.29 -0.0528 0.0213 -0.312 ERR ERR
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04-Dec-86
04-Dec-86
04-Dec-85
04-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-88
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-86
05-Dec-8%6
05-Dec-854
05-Dec-86

ASCENSION WELL TEST No. 1

18:02:23
18:32:01
19:02:02
19:32:01
20:02:01
20:32:06
21:02:06
21:32:06
22:02:06
22:32:07
23:02:07
23:32:06
00:02:04
00:32:03
01:02:04
01:32:04
02:02:04
02:32:03
03:02:04
03:32:03
04:02:03
04:32:05
05:02:03
05:32:03
06:02:03
06:32:03
07:02:04
07:32:03
08:02:03
08:32:04
09:18:38
09:48:39
10:18:38
10:48:39
11:37:57
12:01:57
12:33:25
13:03:24
13:33:25
14:03:25
14:33:24
15:03:24
15:32:22
15:59:54
16:29:52
16:59:53
17:29:52

TEST

T2

FLOW RATE CALCULATION FROM ORIFICE DELTA P

PO

DELP

TIME ( DEG F ) ( PSIA ) ( PSI )

100.03
100.53
101.03
101.53
102.03
102.53
103.03
103.53
104.03
104.53
105.31
105.81
106.31
106.81
107.63
108.03
108.56
109.06
109.56
110.06
110.56
111.06
111.54
112.00
112.50
113.00
113.50

184.28
183.74
183.74
183.74
183.92
183.74
183.74
183.74
184.28
183.74
183.74
183.92
184.64
183.92
183.74
183.92
184.64
183.92
183.74
183.92
184.64
183.92
183.74
183.92
184.28
183.92
183.74
183.92
184.28
183.92
183.92
184.28
184.28
183.74
183.74
184.28
187.16
181.76
183.74
186.08
186.98
187.16
179.60
178.52

21.18
21.62
21.38
21.27
21.22
21.08
21.36
21.29
21.20
21.05
21.39
21.26
21.15
21.09
21.36
21.25
21.16
20.93
21.34
21.19
21.12
20.62
21.30
21.18
21.08
20.61
21.30
21.14
21.05
20.92
21.32
21.14
21.06
21.33
20.81
21.10
21.06
21.26
21.09
40.18
45.85
17.23
17.43
63.16
63.25
141.91
127.14

P H20
( PSI ) (

F=7

Peff RHO CO2
PSI ) Lbm/FT"3

13.50 0.0861
13.16 0.0839
12.98 0.0827
13.03 0.0831
12.89 0.0822
13.17  0.0840
13.07 0.0833
13.01  0.0829
12.86 0.0820
13.20 0.0842

+12.97  0.0826
12.96 0.0826

12.90 0.0822
13.13  0.0837
12.90  0.0821
12.93 0.0824
12.74 0.0812
13.12 0.0836
12.84 0.0817
12.89 0.0822
12.43  0.0793
13.08 0.0834
12.82 0.0816
12.85 0.0819
12.42 0.0792
13.08 0.0834
12.85 0.0819
12.82 0.0817
12.73  0.0812
13.09 0.0835
12.85 0.0819
12.84 0.0818
13.10  0.0835
12.52 0.0798
12.81 0.0816
12.87 0.0821
13.07 0.0833
12.80 0.0815
31.36 0.1989
38.02 0.2432
9.04 0.0576
8.82 0.0560
54,38 0.3450
54.46  0.3453

134.47  0.8629
119.90 0.7707

PAGE 4

RHO H20
Lbm/FT"3

0.0212
0.0210
0.0212
0.0213
0.0211
0.0211
0.0211
0.0212
0.0211
0.0211
0.021
0.0213
0.0211
0.0211
0.0212
0.0215
0.0212
0.0211
0.0212
0.0215
0.0212
0.0211
0.0212
0.0215
0.0212
0.0211
0.0212
0.0213
0.0212
0.0211
0.0212
0.0213
0.0212
0.0212
0.0213
0.0213
0.0211
0.0211
0.0213
0.0226
0.0202
0.0211
0.0221
0.0225
0.0226
0.0193
0.0188

QUALITY

Spc Vol
FT*3/Lbm

2.81
2.85
2.86
2.84
2.81
2.85
2.87
2.84
2.81
2.85
2.87
2.84
2.83
2.85
2.86
2.8
2.83
2.85
2.86
2.84
2.83
2.86
2.85
2.83
2.19
2.14
2.9
2.82
171
1.70
0.97
1.06

W
Lbm/Hr

5.71E+04
6.24E+04
6.22E+04
6.10E+04
6.24E+04
6.13E+04
6.40E+04
6.39E+04
6.40E+04
6.13E+04
6.40E+04
6.37e+04
6.24E+04
6.13E+04
6.22E+04
6.19E+04
6.23E+04
6.13E+04
6.39E+04
6.19E+04
6.23E+04
5.85E+04
6.11E+04
6.08E+04
6.12E+04
5.85E+04
6.11E+04
6.10E+04
6.23E+04
5.96E+04
5.94E+04
6.10E+04
6.12E+04
5.82E+04
1.44E+04
5.51E+04
5.07E+04
5.53E+04
5.69E+04

ERR

ERR

ERR

ERR

ERR

ERR
6.67E+03
1.33E+04
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04-Dec-8%
06-Dec-86
06-Dec-86

ASCENSION WELL TEST No. 1

CLock
TIME

17:59:52
18:29:53
18:59:53
19:32:20
20:00:14
20:30:14
21:00:14
21:34:14
22:04:15
22:34:14
23:04:14
23:34:14
00:04:13
00:34:14
01:04:13
01:34:15
02:04:14
03:07:41
03:31:41
04:01:43
04:31:42
05:01:41
05:30:26
05:59:22
06:29:22
06:59:21
07:29:22
07:59:23
08:29:22
08:59:21
09:33:16
10:01:16
10:30:52
10:49:52
11:08:53
11:27:51
12:00:47
12:30:48
13:00:47
13:30:47
14:00:49
14:30:18
15:00:17
15:30:48
16:00:48
16:30:47
17:00:47

TEST
TIME

114.00
114.50
115.00
115.54
116.00
116.50
117.00
117.57
118.07
118.57
119.07
119.57
120.07
120.57
121.07
121.57
122.07
123.13
123.53
124.03
124.53
125.03
125.51
125.99
126.49
126.99
127.49
127.99
128.49
128.99
129.55
130.02
130.51
130.83
131.15
131.46
132.01
132.51
133.01
133.51
134.01
134 .51
135.00
135.51
136.01
136.51
137.01

T2

FLOW RATE CALCULATION FROM ORIFICE DELTA P

PO

DELP

( DEG F ) ( PSIA ) ( PSl )

177.08
174.74
173.12
171.68
170.42
195.26
211.46
204,26
201.38
197.24
194.36
192.38
191.48
190.40
190.04
188.96
188.06
188.42
187.70
187.16
186.62
186.62
186.98
186.98
186.26
185.72
186.08
186.26
185.72
185.36
185.36
185.72
185.18
184.82
184.64
184.82
185.36
183.92
184.82
186.62
187.70
187.70
186.98
180.50
179.42

121.96
120.32
118.05
131.65
133.87
134.86
135.15

38.11

26.64

25.08

22.35
21.99
21.72
22.15
21.55
21.44
21.29
21.17
21.42
21.13
21.08
20.97
21.24
21.10
21.00
20.92
21.24
21.01
20.99
20.89
20.67
21.01
20.89
20.89
20.32
21.09
20.38
20.80
48.43

63.65
64 .26
63.46
63.02
127.39
121.09

-0.001

P H20

8.78
8.78
8.65
8.55
8.62
8.65
8.55
8.49
8.49
8.55
8.45
8.39
8.35
8.39
8.49
8.22
8.39
8.7
8.91
8.9
8.78
7.60
7.40

F-8

PAGE 5

Peff RHO CO2 RHO H20
¢ PSI ) ¢ PSI ) Lbm/FT*3 Lbm/FT"3

114.78
113.24
111.07
125.10
127.61
128.86
129.39
27.82
13.40
13.15
-11.40
11.70
11.87
11.95
12.56
12.15
12.10
12.15
12.20
12.37
12.22
12.26
12.26
12.52
12.32
12.22
12.27
12.69
12.40
12.34
12.34
12.18
12.53
12.33
12.43
11.93
12.74
12.49
12.31
40.21
-8.39
54.94
55.35
54.55
54.26
119.79
113.69

0.7290
0.7156
0.8089
0.8273
0.8373
0.8424
0.1743
0.0819
0.0813
-0.0708
0.0731
0.0744
0.0752
0.0791
0.0757
0.0764
0.0769
0.0772
0.0783
0.0774
0.0778
0.0778
0.0795
0.0782
0.0775
0.0779
0.0807
0.0788
0.0784
0.0784
0.0775
0.0797
0.0784
0.0791
0.0759
0.0811
0.0795
0.0783
0.2563
-0.0534
0.3487
0.3508
0.3457
0.3441
0.7677
0.7298

0.0187
0.0184
0.0182
0.0171
0.0164
0.0157
0.0152
0.0261
0.0327
0.0298
0.0286
0.0269
0.0257
0.0248
0.0245
0.0240
0.0238
0.0234
0.0230
0.0231
0.0228
0.0226
0.0224
0.0224
0.0225
0.0225
0.0222
0.0220
0.0221
0.0222
0.0220
0.0218
0.0218
0.0220
0.0217
0.0216
0.0215
0.0216
0.0218
0.0212
0.0216
0.0224
0.0228
0.0228
0.0225
0.0197
0.0192

QUALITY

Spc Vol
FT*3/Lbm

2.76

2.77
2.79
2.79
o &
2.80
2.83
2.82
2.81
2.79
2.04
ERR
1.70
i.68
1.69
1.71
1.05
1.10

W
Lbm/Hr

1.36E+04
1.36E+04
1.56E+04
1.32E+04
1.49E+04
1

J49E+0G

1.88E+04
8.08E+04
7.53E+04
7.71E+04
~ ERR
8.01E+04
8.11E+04
7.98E+04
8.02E+04
7.98E+04
7.93E+04
8.00E+04
8.05E+04
7.90E+04
7.87E+04
7.91E+04
7.95E+04
7.94E+04
7.92E+04
7.92E+04
7.97E+04
7.87E+04
7.85E+04
7.84E+04
7.88E+04
7.73E+04
7.81E+04
7.57E+04
7.38E+04
7.08E+04
7.07E+04
7.30E+04
7.2BE+04
2.20E+05
ERR
1.92E+04
1.41E+04
1.42E+04
1.43E+04
ERR

ERR
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DATE cLocK TEST T2 PO DELP P H20 Peff RHO CO2 RHO H20 QUALITY Spc Vol W
TIME TIME ( DEG F ) ¢ PSIA ) ( PSI ) ( PSI ) ( PSI ) Lbm/FT*3 Lbm/FT*3 FT~3/Lbm  Lbm/Hr
06-Dec-86 17:30:48 137.51 178.70 117.70 0.022 7.27 110.43 0.7097 0.0189 0.861 1.13  7.20E+03
06-Dec-86 18:00:47 138.01 177.62 115.17 -0.001 7.08 108.10 0.6958 0.0184 0.862 1.15 ERR
06-Dec-86 18:30:47 138.51 175.82 113.93  -0.001 6.75 107.18 0.6919 0.0176 0.867 VAT ERR
06-Dec-86 19:00:01 139.00 174.38 122.77 -0.001 6.49 116.28 0.7524 0.0170 0.880 1.10 ERR
06-Dec-86 19:30:01 139.50 173.30 122.00 0.022 6.29 115.71  0.7499 0.0165 0.882 1.1 7.15e+03
06-Dec-86 20:00:03 140.00 171.68 121.98 0.022 6.00 115.98 0.7536 0.0157 0.887 1.12  7.17e+03
06-Dec-86 20:30:046 140.50 169.34 136.81 -0.001 5.57 131.24 0.8559 0.0147 0.905 1.02 ERR
06-Dec-86 21:00:03 141.00 175.64 205.48 0.525 6.72 198.97 1.2848 0.0175 0.923 0.71 2.82E+04
06-Dec-86 21:30:03 141.50 213.80 33.32 1.302 13.66 19.66 0.1198 0.0337 0.424 1.82 7.10E+04
06-Dec-86 22:00:04 142.00 207.50 25.90 1.165 12.51 13.38 0.0823 0.0311 0.370 2.01  7.05E+04
06-Dec-86 22:30:05 142.50 204.26 26.12 1.279 11.93 12.20 0.0754 0.0298 0.363 2.10  7.56E+04
06-Dec-86 23:00:04 143.00 200.48 21.34  -0.058 11.264 10.11  0.0628 0.0282 0.342 2.22 ERR
06-Dec-86 23:30:03 143.50 196.70 22.07 1.142 10.55 11.52  0.0720 0.0267 0.374 2.34  T7.54E+04
07-Dec-86 00:00:04 144.00 193.82 21.66 1.027 10.03 11.63 0.0730 0.0254 0.384 2.46  T7.31E+04
07-Dec-86 00:30:05 144.50 192.38 21.36 1.005 9.76 11.60 0.0730 0.0248 0.388 2.50 7.31E+04
07-Dec-86  01:00:05 145.00 192.38 21.63 0.330 9.76 11.86 0.0746 0.0248 0.392 2.49  4.19E+04
07-Dec-86 01:19:37 145.33  190.58 20.66 0.193 9.44 11.23  0.0708 0.0241 0.389 2.57 3.25e+04
07-Dec-86 01:31:19  145.52 190.04 20.59 0.193 9.34 11.25 0.0710 0.0238 0.391 2.60  3.27E+04
07-Dec-86 02:01:19  146.02 188.96 9.14 -9.14 -0.0578 0.0234 -0.312 ERR ERR
07-Dec-86 02:31:20 146.52 188.60 20.92 1.050 9.08 11.8 0.0750 0.0232 0.405 2.65  7.70E+04
07-Dec-86 03:01:20 147.02 188.06 20.51 1.050 8.98 11.54 0.0731 0.0230 0.403 2.68  7.T4LE+04
07-Dec-86 03:31:19  147.52 188.42 21.04 1.005 9.04 12.00 0.0760 0.0231 0.409 2.66  7.54E+04
07-Dec-86 04:01:19 148.02 188.42 20.92 0.970 9.04 11.88 0.0752 0.0231 0.407 2.66 7.41E+04
07-Dec-86 04:31:20 148.52 188.06 20.85 0.970 8.98 11.87 0.0752 0.0230 0.408 2.67  T.43E+04
07-Dec-86 05:01:20 149.02 187.52 20.72 0.970 8.88 11.84 0.0750 0.0228 0.409 2.70  7.47E+04
07-Dec-86 05:31:21 149.52 187.16 21.00 0.970 8.81 12.18 0.0773 0.0226 0.416 2.71  7.48E+04
07-Dec-86 06:01:19 150.02 186.98 20.82 0.947 8.78 12.06 0.0764 0.0225 0.415 2.72  T7.41E+04
07-Dec-86 06:31:20 150.52 187.52 20.78 0.947 8.88 11.91  0.0755 0.0228 0.410 2.70  7.38E+04
07-Dec-86 07:01:19 151.02 186.98 20.67 0.970 8.78 11.89 0.0754 0.0225 0.412 2.72  7.50E+04
07-Dec-86 07:31:21 151.52 186.26 20.94 0.947 8.65 12.29 0.0781 0.0222 0.421 2.75  T.45E+C4
07-Dec-86 08:01:20 152.02 186.26 20.73 0.947 8.65 12.08 0.0767 0.0222 0.418 2.75  7.45E+04
07-Dec-36 08:31:20 152.52 186.98 20.74 0.947 8.78 11.96 0.0759  0.0225 0.413 2.72  T7.41E+04
07-Dec-86 09:01:19  153.02 186.26 20.62 0.947 8.65 11.97 0.0760 0.0222 0.416 2.76  7.46E+04
07-Dec-86 09:31:19  153.52 186.08 20.87 0.913 8.62 12.25 0.0779 0.0221 0.422 2.76  7.32E+04
07-Dec-86 10:01:20 154.02 186.08 20.67 0.947 3.62 i2.05 0.0766 0.0221 0.418 2.76  T.LT7E+04
07-Dec-86 10:31:19  154.52 186.26 20.65 0.947 8.65 12.00 0.0762 0.0222 0.417 2.76  7.46E+04
07-Dec-86 11:01:20 155.02 186.08 20.61 0.947 8.62 11.99 0.0762 0.0221 0.417 2.76  7.47E+04
07-Dec-86 11:31:20 155.52 185.72 20.81 0.970 8.55 12.25 0.0779 0.0220 0.423 2.78  7.57E+04
07-Dec-86 12:01:21 156.02 185.36 20.63 0.947 8.49 12.14 0.0772 0.0218 0.423 2.80 7.51E+04
07-Dec-86 12:31:19 156.52 185.72 20.60 0.947 8.55 12.05 0.0766 0.0220 0.420 2.78  7.49E+04
07-Dec-85 13:01:20 157.02 185.36 20.49 0.970 8.49 12.00 0.0763 0.0218 0.421 2.80 7.81E+04
07-Dec-86 13:31:19  157.52 185.36 20.78 0.913 8.49 12.29 0.0782 0.0218 0.425 2.79  7.37e+04
07-Dec-86 14:01:19 158.02 185.18 20.58 0.947 8.45 12.13  0.0771  0.0217 0.423 2.81  7.52E+04
07-Dec-86 14:31:20 158.52 185.36 20.47 0.947 8.49 11.99 0.0762 0.0218 0.420 2.80 7.52E+Q4
07-Dec-86 15:01:20 159.02 185.18 20.99 0.970 8.45 12.54 0.0798 0.0217 0.430 2.80 7.60E+04
07-Dec-35 15:31:19  159.52 185.18 20.59 0.8%90 8.45 12.13  0.0772 0.0217 0.423 2.80 7.29€+04
07-Dec-84 16:01:19 160.02 185.18 20.45 0.913 8.45 i2.06 0.0763 0.0217 0.421 2.81 7.39E+04
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DATE cLock  TEST 12 PO DELP P H20  Peff RHO CO2 RHO H20 QUALITY Spc Vol W
TIME TIME (DEG F ) ¢ PSIA ) ( PSI ) ( PSI ) ( PS1 ) Lbm/FT*3 Lbm/FT"3 FT*3/Lbm  Lbm/Hr
07-Dec-86  16:31:20 160.52 185.36  20.42  0.913  8.49  11.93 0.0759 0.0218  0.419 2.80  7.38E+04
07-Dec-86  17:01:20 161.02 184.82  20.42  0.890  8.39  12.04 0.0766 0.0216  0.423 2.83  7.32E+04
07-Dec-86  17:31:19 161.52 185.18  20.42  0.913  8.45  11.97 0.0762 0.0217  0.421 2.81  7.39E+04
07-Dec-86  18:01:20 162.02 185.18  20.39  0.856  8.45  11.93 0.0759 0.0217  0.420 2.81  7.16E+04
07-Dec-86  18:31:19 162.52 184.82  20.32  0.856  8.39  11.9% 0.0760 0.0216  0.422 2.83 7.18E+0
07-Dec-86  19:01:19 163.02 184.28  20.55 0.833  8.29  12.26 0.0781 0.0213  0.429 2.85  7.11E+04
07-Dec-86  19:33:10 163.55 184.28  20.34  0.833  8.29  12.05 0.0768 0.0213  0.426 2.85  7.11E+04
07-Dec-86  20:01:10 164.02 184.64  20.33  0.833  8.35  11.97 0.0762 0.0215  0.423 2.84  7.09E+04
07-Dec-86  20:31:11 164.52 184.28  20.51  0.856  8.29  12.22 0.0779 0.0213  0.428 2.85  7.21E+04
07-Dec-86  21:01:11  165.02 184.64  20.39  0.856  8.35  12.04 0.0766 0.0215  0.424 2.83  7.19E+04
07-Dec-86  21:31:10 165.52 184.28  20.29  0.856  8.29  12.00 0.0764 0.0213  0.425 2.85  7.21E+0
07-Dec-86  22:01:10 166.02 184.28  20.23  0.856  8.29  11.9 0.0761 0.0213  0.424 2.85  7.21E+04
07-Dec-86  22:31:10 166.52 183.92  19.99  0.833  8.22  11.77 0.0750 0.0212  0.423 2.88  7.15E+04
07-Dec-86  23:01:11 167.02 183.92  20.25 0.799  8.22  12.02 0.0766 0.0212  0.427 2.87  6.99E+04
07-Dec-86  23:31:10 167.52 183.92  20.24  0.799  8.22  12.02 0.0766 0.0212  0.427 2.87  6.99E+04
08-Dec-86  00:01:11 168.02 183.74  20.18  0.799  8.19  11.99 0.0764 0.0211  0.427 2.88  7.00E+04
08-Dec-86  00:31:11 168.52 183.74  20.36 0.799  8.19  12.17 0.0776 0.0211  0.430 2.88  7.00E+0
08-Dec-86  01:01:11 169.02 183.764  20.20 0.799  8.19  12.01 0.0766 0.0211  0.427 2.88  7.00E+04
08-Dec-86  01:31:11 169.52 183.92  20.12  0.799  8.22  11.90 0.0758 0.0212  0.425 2.87  6.99E+04
08-Dec-86  01:01:11 169.02 183.38  19.87  0.776  8.13  11.75 0.0749 0.0210  0.425 2.91  6.93E+04
08-Dec-86  01:31:11 169.52 183.92  20.30  0.776  8.22  12.07 0.0769 0.0212  0.428 2.87  6.89E+04
08-Dec-86  02:01:10 170.02 183.92  20.17  0.799  8.22 11.95 0.0762 0.0212  0.426 2.87  6.99E+04
08-Dec-86  02:31:10 170.52 183.92  20.30  0.776  8.22  12.07 0.0769 0.0212  0.428 2.87  6.89E+0
08-Dec-86  03:01:11 171.02 183.92  20.17  0.799  8.22  11.95 0.0762 0.0212  0.426 2.87  6.99E+04
08-Dec-86  03:31:10 171.52 183.92  20.13  0.776  8.22  11.91 0.0759 0.0212  0.425 2.87 6.89E+04
08-Dec-86  04:01:11 172.02 183.38  20.17  0.776  8.13 12,05 0.0769 0.0210  0.430 2.90  6.92E+04
08-Dec-86  04:29:48 172.50 183.74  20.11  0.776  8.19  11.92 0.0760 0.0211  0.426 2.88  6.90E+04
08-Dec-86  05:01:49 173.03 183.92  20.12  0.776  8.22  11.89 0.0758 0.0212  0.425 2.87 6.89E+04
08-Dec-86  05:30:50 173.51 183.76  20.08  0.776  8.19  11.89 0.0758 0.0211  0.425 2.88  6.90E+0.
08-Dec-86  06:00:50 174.01 183.38  20.30  0.753  8.13  12.17 0.0776 0.0210  0.431 2.90  6.826+04
08-Dec-86  06:30:50 174.51 183.76  20.10  0.776  8.19  11.91 0.0760 0.0211  0.426 2.88  6.90E+04
08-Dec-86  07:00:50 175.01 183.92  20.09  0.776  8.22  11.86 0.0756 0.0212  0.424 2.88  6.89E+04
08-Dec-86  07:30:49 175.51 183.74  19.76  0.719  8.19  11.57 0.0738 0.0211  0.420 2.89  6.65E+04
08-Dec-86  08:00:49 175.01 183.92  20.19  0.776  8.22  11.97 0.0763 0.0212  0.426 2.87  6.89+04
08-Dec-86  08:30:49 176.51 184.28  20.13  0.776  8.29  11.84 0.0754 0.0213  0.422 2.86  6.87E+0-
08-Dec-86  09:00:50 177.01 183.92  20.07 0.776  8.22 11.84 0.0755 0.0212  0.424 2.88  6.89€+04
08-Dec-86  09:30:49 177.51 183.74  20.33  0.776  8.19  12.14 0.0774 0.0211  0.429 2.88  6.90E+04
08-Dec-86  10:00:49 178.01 183.764  20.12  0.776  8.19  11.93 0.0761 0.0211  0.426 2.88  6.90E+04
08-Dec-86  10:30:49 178.51 183.92  20.09 0.776  8.22  11.86 0.0756 0.0212  0.424 2.88  6.89E+04
08-Dec-86  11:00:50 179.01 183.764  20.68  0.856  8.19  12.49 0.0797 0.0211  0.435 2.87  7.23E+04
08-Dec-86  11:30:49 179.51 183.38  20.24  0.753  8.13  12.12 0.0773 0.0210  0.431 2.90  6.82E+0u
08-Dec-86  12:00:51 180.01 183.92  20.14  0.776  8.22  11.91 0.0759 0.0212  0.425 2.87  6.89E+04
08-Dec-86  12:30:50 180.51 183.92  20.08  0.799  8.22  11.85 0.0756 0.0212  0.424 2.88  6.99E+04
08-Dec-86  13:00:51 181.01 183.38  20.12  0.776  8.13  12.00 0.0765 0.0210  0.429 2.90  6.92E+04
08-Dec-86  13:30:40 1a1.51 183.74 20,07 0,799 8,19  11.88 00757 0.0211  0.425 2.88  7.01E+04
08-Dec-86  15:00:4¢ 182.01 183.74  20.08  0.7%9  8.19  11.89 0.0758 0.0211  0.425 2.88  7.01E+04
08-Dec-86  14:30:50 182.51 183.74  20.06  0.799  8.19 1186 0.0756 0.0211  0.425 2.88 7.01E+04
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ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 8

DATE cLocK TEST T2 PO DELP P H20 peff RHO CO2 RHO H20  QUALITY Spc Vol W
TIME TIME (¢ DEG F ) ( PSIA ) ( PSI ) (¢ PSI ) ( PSI ) Lbm/FT*3 Lbm/FT"3 FT~3/Lbm  Lbm/Hr
08-Dec-86 15:00:49 183.01 183.74 20.24 0.776 8.19 12.05 0.0768 0.0211 0.428 2.88  6.90E+04
08-Dec-86 15:30:51 183.51 183.74 20.06 0.776 8.19 11.87 0.0757 0.0211 0.425 2.88 6.90E+04
08-Dec-86 16:00:49 184.01 183.74 20.02 0.799 8.19 11.83 0.0754 0.0211 0.426 2.89 7.01E+04
08-Dec-86 16:30:50 184.51 183.38 20.00 0.776 8.13 11.87 0.0757 0.0210 0.427 2.90 6.93E+04
08-Dec-86 17:00:50  185.01 183.74 20.03 0.719 8.19 11.84 0.0755 0.0211 0.425 2.89  6.65E+04
08-Dec-86 17:30:50 185.51 183.74 19.97 0.753 8.19 11.78 0.0731 0.0211 0.4264 2.89 6.81E+04
08-Dec-86 18:00:50 186.01 183.38 19.93 0.719 8.13 11.81 0.0753 0.0210 0.426 2.91  6.67E+04
08-Dec-86 18:30:49  186.51 183.20 20.14 0.719 8.09 12.05 0.0769 0.0209 0.430 2.91  6.67E+04
08-Dec-86 19:00:50 187.01 183.38 19.93 0.753 8.13 11.81 0.0753 0.0210 0.426 2.91  6.83E+04
08-Dec-86 19:30:50 187.51 183.38 19.93 0.776 8.13 11.81 0.0753 0.0210 0.426 2.91  6.93e+04
08-Dec-86 20:00:49 183.01 182.84 19.56 0.753 8.03 11.54 0.0737 0.0207 0.424 2.96  6.87E+04
08-Dec-86 20:30:50 188.51 183.38 19.94 0.753 8.13 11.81 0.0754 0.0210 0.426 2.91  6.83E+04
08-Dec-86 21:00:49 189.01 183.38 19.88 0.753 8.13 11.76 0.0750 0.0210 0.425 2.91  6.83E+04
08-Dec-86 21:31:21 189.52 183.38 19.86 0.753 8.13 11.73 0.0748 0.0210 0.424 2.91  6.83E+04
08-Dec-86 22:01:22 190.02 182.84 20.10 0.719 3.03 12.07 0.0771  0.0207 0.432 2.93  6.6%9E+04
08-Dec-86 22:31:22 190.52 183.20 19.88 0.719 8.09 11.79 0.0752  0.0209 0.426 2.92  6.58E+04
08-Dec-86 23:01:22 191.02 183.38 19.86 0.719 8.13 11.73 0.0748 0.0210 0.424 2.91  6.67E+04
08-Dec-86 23:31:23  191.52 183.20 20.22 0.776 8.09 12.13 0.0774 0.0209 0.432 2.91  6.93E+04
09-Dec-86 00:01:22 192.02 183.20 19.99 0.719 8.09 11.89  0.0759  0.0209 0.428 2.91  6.88E+04
09-Dec-86 00:31:22 192.52 183.20 19.86 0.696 8.09 11.77 0.0751  0.0209 0.426 2.92  6.57E+04
09-Dec-86 01:01:22 193.02 183.38 19.78 0.696 8.13 11.66 0.0744 0.0210 0.423 2.91  6.57E+04
09-Dec-86 01:31:21 193.52 182.84 19.86 0.696 8.03 11.83 0.0756 0.0207 0.428 2.93  6.59E+04
09-Dec-86  -02:01:22 194.02 183.33 19.85 0.696 8.13 11.73 0.0748 0.0210 0.424 2.91  6.57E+04
09-Dec-86 02:31:22 194.52 183.38 19.82 0.696 8.13 11.69 0.0746 0.0210 0.4264 2.91 6.57E+04
09-Dec-86 03:01:23 195.02 183.20 19.76 0.696 8.09 11.67 0.0745  0.0209 0.424 2.92  6.58E+04
09-Dec-86 03:31:22 195.52 182.84 20.01 0.662 8.03 11.99 0.0765 0.0207 0.431 2.93  6.43E+04
09-Dec-86 046:01:21 196.02 183.20 19.84 0.662 8.09 11.76 0.0749 0.0209 0.425 2.92  6.41E+04
09-Dec-86 04:31:21 196.52 183.20 19.76 0.862 8.09 11.67 0.0745 0.0209 0.424 2.92  6.41E+04
09-Dec-86 05:01:22 197.02  183.20 19.58 0.662 8.09 11.49 0.0733  0.0209 0.421 2.92  6.42E+04
09-Dec-86 05:31:21 197.52 183.38 19.81 0.696 8.13 11.68 0.0745 0.0210 0.424 2.91  6.57E+04
09-Dec-8% 06:01:22 198.02  183.20 19.78 0.696 8.09 11.69 0.0746 0.0209 0.425 2.92  6.58E+04
09-Dec-86 06:31:21 198.52 183.20 19.71 0.696 8.09 11.62 0.0741  0.0209 0.423 2.92 6.58E+04
09-Dec-86 07:01:22 199.02 182.84 20.00 0.696 8.03 11.98 0.0765  0.0207 0.431 2.93 6.59e+04
09-Dec-86 08:01:21 200.02 183.20 19.72 0.696 8.09 11.63 0.0762 0.0209 0.426 2.92  6.58E+04
09-Dec-86 08:31:21 200.52 182.84 19.47 0.639 8.03 11.45 0.0731  0.0207 0.422 2.94  6.33E+04
09-Dec-36 09:01:23 201.02 183.38 19.83 0.696 8.13 11.71  0.0747 0.0210 0.426 2.91 6.57E+04
09-Dec-86 09:31:22 201.52 183.38 19.80 0.696 8.13 11.68 0.0745 0.0210 0.424 2.91  6.57E+04
09-Dec-86 10:01:23 202.02 183.20 19.75 0.662 8.09 11.66 0.0744 0.0209 0.426 2.92  6.41E+04
09-Dec-86 10:31:22 202.52 182.84 20.01 0.662 8.03 11.98 0.0765 0.0207 0.431 2.93  6.43E+04
09-Dec-86 11:01:21 203.02 183.20 19.81 0.639 8.09 11.72 0.0748 0.0209 0.425 2.92 6.30E+04
09-Dec-86 11:31:21 203.52 183.38 19.79 0.662 8.13 11.66 0.0744 0.0210 0.423 2.91 6.40E+04
09-Dec-86 12:01:24 204.02 183.20 19.51 0.639 8.09 11.42 0.0729 0.0209 0.420 2.93  6.31E+04
09-Dec-86 12:25:26 204.42 183.38 19.87 0.696 8.13 11.75 0.0749 0.0210 0.425 2.91  6.56E+04
09-Dec-86 12:49:25 204.82 183.20 19.78 0.696 8.09 11.69 0.0746 0.0209 0.425 2.92 6.58E+04
09-Dec-86 13:37:25 205.62 183.20 19.73 0.719 8.09 11.64 0.0743  0.0209 0.424 2.92  6.69E+04
09-Dec-86 14:01:26 206.02 183.20 19.78 0.639 8.09 11.69 0.0746  0.0209 0.425 2.92  6.30E+04
09-Dec-86 14:25:26 206.42 183.38 19.81 0.696 8.13 11.68 0.0745 0.0210 0.424 2.91  6.57E+04
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ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 9

DATE cLoCK TEST 12 PO DELP P H20 Peff RHO CO2 RHO H20  QUALITY Spe Vol W

TIME TIME (DEGF ) ¢ PSIA ) ( PS1 ) ( PSI ) ¢ PSI ) Lbm/FT"3 Lbm/FT*3 FT*3/Lbm  Lbm/Hr
09-Dec-86 14:49:25 206.82 183.20 19.70 0.439 8.09 11.61  0.0741 0.0209 0.423 2.92 6.30E+04
09-Dec-86 15:37:26 207.62 182.84 19.38 0.439 8.03 11.35 0.0725 0.0207 0.420 2.95 6.33E+04
09-Dec-86 16:01:25 208.02 182.84 19.85 0.639 8.03 11.82 0.0755 0.0207 0.428 2.93  6.32E+04
09-Dec-86 16:30:22 208.51 182.84 19.48 0.439 8.03 11.66 0.0744  0.0207 0.426 2.94 6.32E+04
09-Dec-86 17:01:21  209.02 183.20 19.49 0.496 8.09 11.39 0.0727 0.0209 0.420 2.93  6.59E+(°
09-Dec-86 17:34:22 209.57 182.84 19.53 0.662 8.03 11.51 0.0735 0.0207 0.423 2.94  6.44E+04

constant definitions: C= 0.73 2*g= 64.40

Y= 0.97 RHO water= 62.40

A= 0.19 liquid ratio 7.20

C*Y*A= 0.13

P 7 e v g vle e e e v o e v o ol 2 e e e o e e Y e 3k oy T st vk v v ok o e s e e e s i e e vl ok e e o 7k e ok sie o e e o e e e ol ol Y A ok e o e o vl e o o Yo e e e e ok e ke Ve
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APPENDIX H

CHEMICAL ANALYSES

Note: Analyses of samples collected during the flow test are
shown on pages H-1 through H-66.
Replicate analyses of condensed samples from the flow
1ine are shown on pages H-67 through H-75.
Analyses of Tliquid and gas samples collected between
1-27-87 and 2-5-87 are shown on pages H-76 through
H-113.
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Geothermometer

fuartz (no steam loss)
Quahtz (maimum
Chalcedony ~
Eip5a~:wistbbalite
‘beta-Cristobalite
Eﬁﬁarphoué Siliéé

Na/K (Fourniesr)
Na/K (Truesdell)
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Temp

{deg C;
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Fournier

Fournier

Fournier

Fowrnier

Fournier

“Fournier’

Fournier
Fournier
Fournier

3

Fouilllac
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(1281)

(1975)

(19e1y
and Truesdell (1

amd Michard (1981




.

R R R T 1 T S T SR W R T ‘- Fop da T - +
AT T TR, - L ~ g
SOCENS TOM ID H: AAL2424
2O DATE: 10--G2-8&

1276786 Z203C

‘ZZﬁ3on@

L X X 2 -'ﬁ%%%**-)(—*-i’:-X-‘K--it’-*************%%*%**%*-)‘:****{-*%*-’s&'"!—*%*'**‘****'ﬂ(‘*&-**%%’* N

SFECIES CONCENTRAT ION ANALYTICAL  DETECTION CONCENTRATION
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Geothermometer Temp (deg )

Guartz (no steam loss) 1469. Fournier (1981}
fuartz (maximus steam loss) 159, Fournier (1921}
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PERCENT OF TOTAL
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ASCENSION UURI 1D# A:A1281900
12/,8,86 1900 DATE: 10-02-86
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« Ca ' ‘ Cl -

CATIONS ANIONS

PERCENT OF TOTAL
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ASSENCION WATERS
3 12/6 1430 Oree i o
g
ELEMENT CONCENTRATION (FFM)

NA g9
K 7

CA 74

MG 1 ,
FE 20,85
AL < 0.610
SI1I02 22 _
TI < 0.122
F 0.5610
SR 1.08
BA < 0.610
v < 1.22
CR < 0.049
MN 0.3
co 0.024
NI £ 0,122
cu 5 0.061
MO < .22
PR < 0:244
ZN 1.6
oo < O 06
Ak 2 0,049
au i 0.098
AS £ 0.386
SE < 0.732
BRI - 2.44
u ) 5.10
TE o 1.22
SN % 0.122
W Z 0.122
LI 0.08
RE < 0.00%5
2] 0.3
yA : e 0.122
LA ) 0,122
CE q 0.244
TH < 2,44
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NA

K

ca
MG
FE
AL
SI02.
TI

Ft

SK
RA

v

CR
HN

CO
NI
cu
MO
FR
Zi
Cl
AG
=18
AS
SE

RE

ZR
LA
CE
TH

ASSENCION WATERS
1276 1430 U /}\;{x‘»{,ﬂ/&;’{

CONCENTRATION (FFHM)

5 0,122
N 0.610
1.27
< 0.4610
2 1.22
0,024
4 0,122
0.061
22
0.244
5,0
3.061
.,049
0.0929
- 0.366
4 0,732
2,44
6.10
1.22
% 0,122
. 0,122
0.09
0,008
0.4
O.12
D.12
' 24
2,44

"
.
A
2
4
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TI
FI
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y
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co
NI
cu
MQ
e
ZN
cn
A0
18]
A%
SR

BI

TE
SN

LI
RE

IR
LA
CE
TH

AGGENGTON

1277 1400 0

CONCENTRATION

??41
773
4184
16
42,30
< 1.91
221
005
1.21
L2.18
3.1
3.81
0,132
1.8
0.076

i)
0,191
3.81
0.7862
1.3
0,191
0,132
e 20
1.14
2,29
7.62

19.1
3.81

0.381
0.381

74.25
0.015

26,3
0,381

1.3
« 7H2

7.62

(FFM)
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ELEMENT

A rmammn

IR
L

TH

ABBENSION
12/7 1400 U
CONCENTRATION (FFM)

2047
PURS 656 . . - -
4832
10
25.48
2.00
170
0.9
2&00 :
91.34
2.9
N 0.160
1.8
0.080
0.400
0.200
4,00
0.800
0.400
0.200
0,180
(. 320
120
2.40
8.00
20.0
4,00
< 0.400
< 0.400
4,26
< 0.016
23.9
8 0.400
1 04
0.800
< 3,00
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ENTER BEGINNING NO.71
ENTER LLAST Nid.7a

ELEMENT

N6
K

CA
MG

FE
AL
SI1I02
TI
F-
SRk
RA
V)
CR
MN
co
NI
cu
MO
FR
ZN
Cch
AL
Aauy
AS
SRk
BRI
u
TE
SN
W
LI
RE
K’
ZR
A
CE
™

ASSENCION WATERS
1275 1945 0
CONCENTRATION (FFM)

?9
9.
57
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N 3. I
ASBENEION WATERS

2 1275 1945 U

! ELEMENT CONCENTRATION (FFM)

NA
K

CA

MG %
FE

AL <
SI102

TI < 0.122
F =4 0.610
SR 0.09
EA oy 0.610
y X 1.22
CR i 0,049
MN N 0,244
Cco < 0.024
NI 2 0,122
cu o 0.061
MO % 22
FR i L 244
ZN 1.1}
oo < 0,061
Al < 0,049
AU < 0.098
AS i 0,366
SR i 0.732
BI '::.. 2044
u i 6410
TE < L22
SN £ 0,122
W % 0.122
LI “ 0.049
RE i 0,005
] ) 0,122
ZR s 0,122
LA < O.122
CE 5 0.244
TH < 2.44
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¢

§.5 9
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= O~ 3

G
\1 <

RO @O
v b
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A A

ASSENSION

7 1275 1330 0
ELEMENT CONCENTRATION (FFM)
NA 3289
K T T 246
CA 1977
MG 4
FE 18,68
AL 4 0,617
SI02 33
TI 0.2
F A 0.617
SR 35.87
EA 1.1
v - R 1.2
CR % 0.049
MN 0.9
co . 0.025
NI “ 0,123
Ccu L 0.062
MO 4 23
FB A . 247
ZN 0.3
cn X 0,082
AG ] 0.049
AU Y 0,099
a8 - 0.370
SR L 0,741
RI ks 2,47
u e 6417
TE N 1.23
SN X 0,123
W 4 0.123
LI 2.12
RE A 0.003
R 11.6
ZR A 0,123
LA 0.5
CE ke 247
TH < 2,47
‘ : H-74
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K
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MG
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SI102
TI
- Ft_
SR
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V.
CR
MN
co
NI
cu
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FE
ZN
CDh
AG
Al
AS
SE

BRI
u

TE

SN
W

LI

RE
R

ZR
LA
CE

TH

R W

ASSENSION

CONCENTRATION (FFM)

A

AN

A

P S
BN A AN

FAFR RS
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Copy of notebook for Ascension

Island trip, 1-27-87 to 2-5-87

PURPOSE--CHEMICAL SAMPLING

NOTE: electrode was dry on ph meter when we got there, slope

needed calibrating---bring fresh buffers next time.

Wwsg7-1 Deuterium and 0-18 sample from dewpond at top of Green

1/31/87 Mountain. Cistern was empty so only a sample of
water from mixed dew-rain was taken from pond 2
m across. Pond had some vegetetation, relatively
sparse lilies. Critters such as sheep and donkies
were likely to have drunk out of it. Goldfish
were in pond. Conductivity at 22°C (estimated)
was 180 mhos. pH was 7.0 to 7.2. pH probe
retained buffer pH quite a long time--effects of
dehydration of electrode before we arrived?
Isotope and chloride sample were taken. The high
pH may indicate equilibrium with the cement that
the pond was contained in.

Wws87-3 Rainwater from site, collected from tarp at test line.

2/1/87

1200 hrs

WS87~-4 Gas sample from steamline of minicyclone seperator.

2/1/87 Temperature was 185°F, Pressure should be checked

1200 hrs with Sue Stiger, it was 3 psi. Water content of
total discharge was very low, the well had been
flushed out when it unloaded the day before. The
mass flow in the liquid line of the seperator was
low, and the conductivity was also low (300-
500 mhos), so steam contamination of the liquid
was suspected and no liquid sample taken.

Ws87-5 Rain sample from tarp at test line.

2/1/87

1330 hrs

Ws87-6 Isotope sample from fluid dripping out of end of test

2/1/87 pipe. Fluid had conductivity equivalent to about

1347 hrs 120,000 ppm TDS NaCl. The main flow of the test
pipe was fairly dry gas.

Wsg87-7 Multielement sample from above fluid. pH = 5.3 to 5.5

2/1/87 at 64°C, 6.4 ml of HNO3 were added to ICP bottls,

1403 5 ml were added to sulfate hottle.

wege7-8 Evacuated flask used teo collect gases from steam line

2/1/87 to 1 psig. Inflow temperature was 185°F.

1443 hrs

WsSB7-9 Evacuated flask used to collect gases from steam line

2/1/87 to 1 psig. Inflow temperature was 185°F.

1443 hrs
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Wws87-10 I[sotope sample from drops of condensate in steam line
2/1/87 of seperator. To be analyzed for D and 1'°8Q0,

1500 hrs

WwsS87-11 Sulfate isotope sample from high TDS fluid dripping

2/1/87 from the end of the test line.

1515 hrs

Ws87-12 Isotope and chloride sample from bottom of Breakneck

2/2/87 Valley catchment pond. Pond was enclosed in

1030 hrs cement and partially covered with sheet metal.
Sparse vetetation in pond. pH = 7.5 and

conductivity = 190 mhos.

SLUG FLOW TEST--Well was shut back to 100 psi for 5 hours.
During this time the discharge is dry gas. The
liquid is prsumably built up in the well bore.
The purpose of the test is to observe chemical
changes in the fluids discharged after well is
opened back up and to correlate changes with
processes in well. Times are relative to opening
the valve after shutin.

GAS SAMPLES

WS87-13 Gas Sample in evacuated cylinder with NaOH.

2/2/87 Sample taken from steam line of seperator.

8:50-17:34 min Temperature of inflow from test |line was
180°=F.

WS87-14 Gas Sample in evacuated cylinder, intended for

2/2/87 Noble gases.

26:00 min ‘ Sample taken from steam line of seperator.

Wws87-15 Gas Sample in evacuated cylinder with NaGOH.

24 2./87 Sample taken from steam line of seperator.

35:50-27:34 min

WS87-186 Gas Sample in evacuated cylinder, intended for
2742187 Noble gases.

39:45 min Sample taken from steam line of seperator.
Wws87-17 Gas Sample in evacuated cylinder with NaOH.
272/87 Sample taken from steam line of seperator.

42:0-49:30 min

CHLORIDE SAMPLES

WsS87-18 Chloride sample from sample port through
2/2/87 condenser. No seperation of gas and
1551-=1587 hrs Iiquid.
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Ws87-19
2/2/87
1604-1614 hrs

WsS87-20
2/2/87

WsS8r-21
2/2787

WsS87-22
2/2/87

WS87-23
272787

WwsS87-24
2/2/87

Ws87-26
2/3/87
0845

Ws87-27
2/3/87
1100 hrs

Chloride sample from sample port through
condenser. No seperation of gas and
liquid.

HIGH TDS SAMPLES FROM END OF PIPE

Multielement sample taken from dripping fluid at
end of test line. Taken soon after valve
opened. pH = 5.5 at ?°C, Temperature was
probably about 80°C, [sotope sample was
taken from untreated split, but it should’nt
make any difference because the TDS is so

high.

Isotope sample of above.

Multielement sample taken from dripping fluid at
end of test line. Taken 20 min after last
sample. pH 6.0 at ?7°C., Temperature was
probably about 60°C. [sotope sample was
taken from untreated split, but it should’nt
make any difference because the TDS is so

high.

[sotope sample of above.

lsotope sample of liquid fraction of slug through
seperator. View these results with caution -
there is probably condensate mixed in with the
liquid. Sample was exposed to about 40 mls of
atmosphere overnight because there was not enough

sample.

Blank of rinse water, taken from melted ice in
cooler. This water comes from the

desalinization plant. pH = 7.9 at 5°C.

Seawater from 1 m deep in English Bay. pH Ted

=8,0.
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Thermochem, Inc.

Analytical Laboratory & Consulting Service

6119 Old Redwood Hwy., Ste. A-2

Santa Rosa, CA 95401

(707) 575-1310

4460 (1-4) 02-26-1987
DESCRIPTOR : © WS87-15 2/2/87 §
LAB NUMBER © 4460-3 '
SAMPLE GAS/STEAM RATIO (ft°/1b) : 5 kKK K K
SAMPLE GAS/STEAM RATIO (MOLES PER 10° MOLES H,0) : 944416.
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 697457.
PERCENT AIR IN SAMPLE .031
4.497

STP MLs AIR IN SAMPLE
TOTAL WEIGHT OF CONDENSATE (GRAMS): 12.35

INITIAL HEAD SPACE PRESSURE (PSI): .33
DRY GAS MOLIES PUHR Py
GAS % BY VOL 106 MOLES HZO BY WEIGHT

WATER VAPOR N/A N/A 3.03E+05
CARBON DIOXIDE 9.89E+01 9.43E+053 6.97TE+05
HYDROGEN SULFIDE < 2.53E-03 < 2.39E+01 < 1.37E+01
AMMONTIA < 2.53E-04 < 2.39E+00 < 6.84E-01
ARGON 9.43E-04 8.91E+00 5.87E+00
NITROGEN 1.08E-01 1.02E+03 4.80E+02
METHANE 4.52E-03 4.27E+01 1.15E+01
HYDROGEN 1.06E-02 1.00E+02 3.39E+00
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Thermochem, Inc.
Analytical Laboratory & Consulting Service

6119 Old Redwood Hwy., Ste. A-2
Santa Rosa, CA 95401

(707) 575-1310

4460 {(1-4) 02-26-1987
DESCRIPTOR WsS87-13 2/2/87
LAB NUMBER : 4460-2
SAMPLE GAS/STEAM RATIO (fts/lb) : 6 HEE AKX
SAMPLE GAS/STEAM RATIO (MOLES PER 10 MOLES H_O) 738069 .
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) 643089.
PERCENT AIR IN SAMPLE .033
STP MLs AIR IN SAMPLE 4.462
TOTAL WEIGHT OF CONDENSATE (GRAMS): 14.73
INITIAL HEAD SPACE PRESSURE (PSI): .25

DRY GAS MOLES PER ppPM
GAS % BY VOL 106 MOLES HZO BY WEIGHT

WATER VAPOR N/A N/A 3.57E+05
CARBON DIOXIDE 9.99E+01 7.37E+05 6.43E+05
HYDROGEN SULFIDE < 2.76E-03 2.03E+01 < 1.37E+01
AMMONTIA < 2.76E-04 2.04E+00 < 6.8B6E-01
ARGON 1.08E-03 7.94E+00 6.28E+00
NITROGEN 7T.T9E-02 5.73E+02 3.19E+02
METHANE 5.10E-03 3.7T8E+01 1.20E+01
HYDROGEN 1.01E-02 7.49E+01 3.00E+00C
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Thermochem, Inc.
Analytical Laboratory & Consulting Service

6119 Old Redwood Hwy., Ste. A-2
Santa Rosa, CA 95401

e o

L33

(707) 575-1310

4460 (1-4) 02-26-1987
DESCRIPTOR : Wws87-4 2/1/87 11:20
LAB NUMBER : 4460-1
SAMPLE GAS/STEAM RATIO (ft°/1b) : ] TP
SAMPLE GAS/STEAM RATIO (MOLES PER 10 MOLES H20) : 679658.
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 624015.
PERCENT AIR IN SAMPLE 3.629
STP MLs AIR IN SAMPLE 454.030
TOTAL WEIGHT OF CONDENSATE (GRAMS): 14.80
INITIAL HEAD SPACE PRESSURE (PSI): 6.90

ORY GAS MOLYS PLR PR
GAS % BY VOL 106 MOLES HZO BY WEIGHT

WATER VAPOR . N/A N/A 3.76E+03
CARBON DIOXIDE 1.00E+02 6.79E+05 6.24E+05
HYDROGEN SULFIDE < 2.96E-03 2.01E+01 < 1.43E+01
AMMONIA < 2.81E-04 < 1.91E+00 < 6.79E-01
ARGON 7.93E-03 5.39E+01 4,49E+01
NITROGEN 1.54E-03 1.04E+01 6.11E+00
METHANE 4 ,87E-03 3.31E+01 1.11E+01
HYDROGEN 9.80E-03 6.66E+01 2.81E+00
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Thermochem, Inc.
Analytical Laboratory & Consulting Service

6119 Old Redwood Hwy., Ste. A-2

Santa Rosa, CA 95401

707) 575-1310

von 4460 (1-4) 02-26-1987

Quality Control Data

Samples Received: 02-12-1987

For: Mike Adanms
University of Utah Research Institute

Percent Relative Standard Deviation

Analyte

Carbon Dioxide 1.0
Hydrogen Sulfide N/A
Ammonia N/A
Argon2 4.5
Nitrogen 6.9, 1.0
Methane 7.1
Hydrogen 3.1

1 %RSD of replicate analysis results calculated as ppm by
welght. Ar, CH and H2 %RSD's are determined on actual
samples and not s%andarés The %RSD of each set of replicate

measurements performed on this batch of samples is listed.
Argon precision is affected by air correction procedure.

Paul Hirtz
Director of Operations
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Thermochem, Inc,
Analytical Laboratory & Consulting Service

6119 Old Redwood Hwy., Ste. A-2
Santa Rosa, CA 95401

(707) 575-1310
4460 (1-4) 02-26-1987
DESCRIPTOR : WS87-17 2/2/87
LAB NUMBER : 4460-4
SAMPLE GAS/STEAM RATIO (fts/lb) : 6 * Rk K Kk
SAMPLE GAS/STEAM RATIO (MOLES PER 10  MOLES HZO) : kX K
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 743873.
PERCENT AIR IN SAMPLE 011
STP MLs AIR IN SAMPLE 1.423
TOTAL WEIGHT OF CONDENSATE (GRAMS): 8.74
INITIAL HEAD SPACE PRESSURE (PSI): .18
DRY GAS MOLES PER PbM
GAS % BY VOL 106 MOLES HZO BY WEIGHT
WATER VAPOR N/A N/A 2.56E+05
CARBON DIOXIDE 9.99E+01 1.19E+06 7.44E+05
HYDROGEN SULFIDE < 2.84E-03 < 3.37E+01 < 1.63E+01
AMMONIA < 2.84E-04 < 3.37E+00 < 8.17E-01
ARGON 5.64E-04 6.71E+00 3.81E+00
NITROGEN 6.37E-02 7.38E+02 3.02E+02
METHANE 5.57E-03 6.63E+01 1.51E+01
HYDROGEN 1.27E-02 1.51E+02 4,35E+00
|
%
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