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1. SUMMARY 

This 

pttr:formed 

description 

reachttd. 

report documents the test o~ Aac~nsion '1 that y~e 

during December 1986 and January 1987. Includ.d i3 a 

of the teet, th. data coll~cted and the conclusions 

The test w.. originally planned as a single-phaa. pumped 

vell teat. The well, however, produced a mixture ox CO. and 

water and vaa sel£-floYing. Pr9ssure and temp~ratur~ 

seaaur •• enta Y.r~ ~ade at the ¥~llhemd and at points along the 

flowline. An ori~ice originally planned %or a aingle-phaee flow 

... aur ... nt was ua~ to DatiMat. two-phase mass flow. Water to 

gas ratios were esti •• ted using a sa.plG line witb a condens&r. 

A total of sixteen downhole temperature and pressure 

survoy. were conduct.d, thirtQ~n just prior to and during th. 

t.at, and thre. ' approxi.ately a month after the test. The 

MaxiMum downhole teMperature recorded during the t.mt vaa 457 OF 

at 8600 f •• t. The for.ation equilibrium temperature projected 

froM a Horner Anal.y_is at. 8640 filet is 419°F. Tha- pojected 

tsaperature gradient ranges between 23.7°F/l00 f~et and 

1.0o F/l00 £eet. The teQperature gradi~nt in the botto~ 350 feet 

o~ the ~ell appears to be at th~ higher ~nd o~ this r a nge, but 

th~rQ is considerable doubt that it ia as high ss 23.7°F/100 

feet. 

Lithologic data! and analyses o£ test data indicat. that 

th~ well has .ncountered a CO.-rich zone at a depth o~ about 

8050 ~eet, vith tn_perm able zone xtending to a dQpth o£ bout 

8400 ~eet. Th. ..11 ha no signi:ficant water in:floy zones and 

there appwar to be no in£lovs below a depth of 8400 ie~t . The 

proportion of wat~r a nd CO. bo ing produce d by the yell are 

di~ficult t o de t er.ine due to the co~plex downhole conditions . 

Over a period 01 tim., the well appe rs to develop se i-stable 

two-phame gas :froth condition rather th n an ll-liquid column. 

1 



Initial chemical analyges indicate that the produced 

water is s1ailar to seawater cheMistry, although enriched in 

calcium. The complex downhole condition precludes a 

d.termination of £luid chemistry under reservoir conditions. 

date are not 

hydrother •• l 

Oat. to 

existence o£ • 

exploration appears 

indicates that its 

warranted. 

source is 

conclusive in supporting the 

resource, however, £urther 

The continuous £low ox CO. 

not an isolated pocket. The 

existence 0% CO. in a r •• ervo1r o£ some size positioned just 

above an apparent increase in temperature gradient Gre positive 

indications that ther. is a hydrothermal resource in the area 

penetrated by this well. The postulated resource May either be 

deeper in this bore or in clo •• proxi.ity. 



2. BACKGROUND 

Ascension #1 was drill~d as an exploratory well as part 0% 

a joint UURI/EG&G project being conducted £or the United States 

A·ir Force, Eastern Spac. and Ifisaile Cflnt~r, Patrick Air Force 

Base, Florida. The objective of thp. Ascension Geothermal 

Project is to .valuate the geother.ol potential on Ascension and 

t.o d_v.lop a pow.r glmeration .y.t~. should Qu:f:ficient r~source 

be ident.ified. 

Ascenaion Isl~nd is located about 5000 ~iles moutheost of 

Floride,approxi1ftstely 8° south o:f the ~quator . Th. island is 

owned by the British and supports communications operations by 

t.he Briti~h Broadcasting Corporation, Cable and Wireless Public 

Li.ited, the Co.posit~ Signals Orgsnization and the South 

Atlantic Cabl.· Coapany. Land on the island is leased to the 

U.S. Air Force and to NASA for downrange tracking operations. 

The ial-and 

.id-Atlantic Ridge 

Zon. (Figure 2-1). 

is locat.d about 100 kn yeat of the 

and 50 ka south of the Ascension Fractura 

Ascension is co_po •• d almost entir91y of 

volcanic rocks, with IIi nor olluviufl and li11lited beach sand 

deposits. It reprem.nts the top of a volcanic mountain yhich 

ris •• 4 kM above the sea ilear and 900 m above sea l~vel(Al. 

Th. Ascension Ge othermal Proj~ct began in 1982 with 

geologic sapping of the island. G.ophyaical surveys were 

conductod - in 1983 to further define the geologic structure of 

tho island and to identi£y potential exploration targets. Seven 

telftpe-raturff gradient yells .. IPre drilled to depths ranging fro 

206 to 1750 f .. t in late 1983. The maxiau. t •• perature measured 

in t he hol~s y.. 130°F in GH - 6. Botto.hole te.persture 

gradients rang&d fro. gradients app rently buffered to sea yater 

t .. per atur. up to gradients of 72°C/km'il . 

Analyses o£ the d ta coll~cted during the exploration 

phasea o~ the project indicat~d the potential pr a nee of e 



eoderat.- to high-temperature geothermal syst.. beneath 

Ascension Island. The sost prospective area was identi£ied in 

the vicinity o£ Middleton Ridge near the center o~ the island 

and the drilling of a deep test hole was recommended c3 '. 

4 
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3. DRILLING AND COMPLETION 

Ascension #1 yas sited on th~ vest end of Middleton Ridge 

in a riit zone and an area oi loy resistivity (Figure 3-1). The 

yell ia located approximately 3 Miles iro. the U.S. Air Force 

blUILI. at an .levation o:f 573 ieet abov. sea level. Drilling 

began August 3, 1986, and was completed on HovQ~ber 25, 1986. 

Operations were suspended ior about tyO months at a depth o~ 

4600 :feet p .. nding delivery 0% supplies. 

A ache •• tic o:f the well is shown in Figure 3-2. The hole 

is cased to 4548 :feet with 7 s /.-inch casing and is completed 

with a 6- 2 /.-inch op.nhol~ section to a total depth o:f 8706 

feet. The oPQnhole section was drilled vith air .iat/foam. 

The upper ~OOO feet 0% the vell penetrate 

trachyte/pyroclastic deposits and basalt :floY8. Signiticant 

lost circulation zon.. w.r& encountered to a depth o:f 1770 

f •• t. The •• xi.u. t •• perature encountered while drilling the 

upper .ection 0% the hol~ vas 2000 F at 4473 feet. A£ter the 

two-.onth standby, this te.perature had increased to about 

270o F. 

The openhole .ection penetrates primarily hyaloclastite 

1orMations and basalt :flows. At a depth 01 8050 :fe~t, calcite 

veining wes encountered. The CO. concentration in the 

drilling fluid return line increased frOM about 3000 ppm to 

about 13,000 pp.. A minor increase in Methane was alao not.ed at 

thia depth. Hydrogen aul~ide concentra tions range d from 2 to 5 

pp. ove r the opennol. aection, with no notable incre as e a t 8050 

fee t. 

The bottom 300 f eet of the wel l pe netrate a granitiC 

i n t rus ive . Drilling w s suspended at depth o~ 8 706 feet, th 

limi t of the aV8~leble drill pip., pending the results o:f the 

vell test a nd data naly is. 

Mo s ubs t antia l yat er e n t r ies yer. encountered while 

drilling the opcnhol. s e ction. how.v r, possible y t r e ntries 

wer. noted on th~ Dud log at depths o:f 6317, 6655, 8120, 8250 

nd 8370 feet. Extre.ely high drilling r~te. over hort 

intervals were experienced between 8040 and 8420 f .et, 

potenti al indic tion of :fractur9s. 

6 
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4. TEST EQUIPMENT 

The conditions encountered while 

Ascension #1 were radically di££erent 

drilling and testing 

than those that Y~re 

assuaed in the Teat Plan'·' and that w.re used to generate the 

speci£icatione £or the surface %10v test eqUipment design. The 

equipment vam designed to test a single-phase, pUDped liquid 

resource. Hoyever, the yell produced a two-phase £luid 

consisting o£ CO. end subcooled water with brie£ periods o£ 

tYo-phaae water and CO •• 

pump was not required. 

The vell ~as self floYing and the 

4.1. Mechanical SysteM 

The flow line constructod £or the t.st vas _odified to 

allow it to accoluaoda'!:.e the drilling rig left over thQl hole and 

to attach to a ten-inch flang~ on the BOPE stack. Figure 4-1 is 

a , piping and instruaentation diagra. o£ the ayat.. and Figuro 

4-2 is a plan sche1Qatic o£ the test equipMent.. A four-inch vent. 

line was inst.alled on the wellhead in the posit.ion that t.h~ flow 

line was origina'lly intended to occupy. This line provided the 

abilit.y to isolate th~ flow line without shutting in the vella 

The vent line ~mz attsch~d to one of the three-inch wellhe~d 

wing valves and vas construoted from the £our-~nch pipe that was 

int.nded for the pr,eaure r9lief system on the original flow 

sy.t~. and £rom some three-~nch wat&r pipe tha t ya s on s ite. 

The floy piping was attached to a twelve-inoh tee above 

th. .ast e r va lve a nd yas l e ngthe ned by adding 38 f e&t o£ 

10-i nc h causing tha't. v... available on ai t . ThQ c~uling w e run 

at the elevation o~ t he t •• and connected to t he doYnco m.r that 

vaa included with the original fle system. The or~g~nal flow 

a yst.. wa s hydroat t.icslly t eet.d to 650 psig prior to 

ah~ppinq. Th.r. were no provision en the island to per£or~ a 

hydrostatic on th MOdi£ied syst e.. The orifice p l a t e installed 

in t.he eight-inch diameter line had a die.eter of 5 . 871 inch •• , 

and re •• ined in the system for the entire test . A xour- inch 
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J'allles Tube wail attached 'to th~ Qnd 0:£ the .flow unit :fer the 

ent.ir6' test. 

A tvo-phaso sa.ple rake vas ~DBhion&d from 1/4-inch 

atainlesa steel tube and RTD installation hardware. The 

two-phase samplQ rake vas placed horizonially in the sample port 

to alloy :for extraction o~ fluid Bamplea that b.tt~r represented 

the true charact.er o:f th., Mixed properties o:f the fluid. A 

.ch~ •• tic 01 the two-phase rake is included in Figure 4-1. The 

rak. is described in section 8.2 o:f this report. 

Tho floy equipment as modifi~d enabl~d testing of the Y~ll 

and all the equip .. nt ~unctioned as intended. 

4.2. Instruaentation 

Th& :floy t •• t instru •• ntation that va. installed vas also 

quite di:f:ferent thsn originally envisioned and mpecified in the 

Test Plan e4 '. A schematic o:f the instruaentation used during 

the teat is shown •• Figure 4-3. Table 4-1 is a list o:f all the 

inatru •• ntation that w.. used on the ta9t. The primary data 

were obtained el.ctronically with a digital data acquisition 

syst.. using electronic measureMent devic.s. A complete manual 

ayate. yas also installed as a backup to the digital system. 

Recording pr,asure and dif£~rential pressure devices (Barton 

•• t e rs) were s upplie d for the we llhead a nd orifice, 

respective ly, but provod to be of little value . The wellhea d 

Sarton .eter had . 0 to 600 psig bellows to be consiate nt with a 

pu~ped s ingl.-phm.. t eet, while th actua l pre s . urea a t t he 

we llhead f or thQ Ma j ority o~ the t e t we r e in thQ vici ni t y of 10 

ps1g. Theins tru •• ntation piping on the orif ice di~ferential 

pressure t ps . ad. Measure me nt of the pr~msure drop a c ross the 

orifice dif~icult. In a tvo-phas~ environment ~ iaolation pots­

s houl d be used to assure a comaon a nd cons iste nt head of w ter 

on th. instrumont. As a rosult the Barton aeter was removed in 

favor of -U- tub • • no •• ter in an attempt to simplify the 

differential presaure ••• surement. Obtaining good aea u remen t e 
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at the low pres.urea encount~red in & two-ph ••• syat@. prov~d to 

b. d1£:ficult. 

A scheMatic o:f th& digital data ~cquisition 8yst~. used 

for the t&st is included as Figure 4-4. ThrflPe type. of sensors 

were used. 

transducers and Honeywell strain gauge pressure transducers. 

T •• perature was .easured using Resistance Temperatur. measuring 

Devices (RTDs ) . 

All of the inetruMents were calibrated on site prior to 

installation and the data acquisition coaputer prcgra~ utilized 

the ccef:ficient. that re.ult~d :from the pressure transducer 

calibration. No calibration coef:ficients were required :for the 

RTD •• The location of each inotru~ent and the coe:fficianta used 

ar. included in Table 4-2, and a discussion o:f th. instrument 

accuracy can be found in section 6.3 of this report. 

4.3." Data Acquisition 

O.ta were taken both .lectronically and .anually during 

the test. Copies o:f the manual data sheets are included as 

Appendix C. The actual dmta reduction was per:formed using the 

electronic data, with the exception o~ the ori:fice pressure 

drop. The •• nual data yer. taken to provide & backup and t.o 

provide e redundant and diverse measurement to 8SlIurGP data 

quality. 

A .chtt .. atic of the digita l data acquisition system is 

included as Figur. 4-4. There were tvo typ a o£ 9l~ctronic 

inatru .. nts us.d to collect data nd ach required dif:ferent 

conditioning equ1pa.nt . The strain gauge type pre sure 

transducers and the RTOs produced analog signals that were 

converted to digital v.~u~ in an Omega analog-to-digitsl 

converter. The O •• ga i8 a 64,000 byte digit 1 co.puter that 

contains t~elv~ 4 to 20 .illiaap.re loop. The WPT Omega Board 

haa been acdified to provide a power supply snd loop for f our 
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strain 

routed 

gauge pressure transducers. 

to a 640 byte specially 

The digital signals were 

equipped IBM-compatible 

.icro-computer. 

The Paroscient1!ic transducers produce an frequency 

modulated (FM) signal. The Paro signal and be ·counted W .ith~r 

in a Paroscienti!ic coaputer or on countercarda in the 

aicro-computer. The counter cards were kept as backup and the 

Paroscienti£ic computer was used to condition the signal and to 

digitize it for recording on A.c.naion Island. 

The .icro-~o.puter 

floppy disc drives, 

the data on both 

used during the test yas equipped with 

and a special progra. yas written to 

the line printer and a floppy disk 

drive. The computer progra. vas vritten specifically for this 

teat and is included as Appendix D. 
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P&ID 
IiM!i. 

PA 
TA 
PiA 

PI 
PWH 
TWa 
T1 
P2 
P2 
T2 
T2 
PO 
DP 
DP 
P3 
P3 

TABLE 4-1 

ASCENSION #1INSTRUKEHTATIOH 
FOR 

THE DECEMBER 1986 FLOW TEST 

DESCRIPTION 

PRESSURE, AMBIENT 
TEMPERATURE, AMBIENT 
PRESSURE, WELLHEAD 

PRESSURE, WELLHEAD 
PRESSURE, WELLHEAD 
TEMP., WELLHEAD 
TEMP., WELLHEAD 
PRESSURE, FLOW LINE 
PRESSURE, FLOW LINE 
TEMP. FLOW LINE 
TEKP. FLOW LIME 
PRESSURE, ORIFICE 
DIFFERENTIAL PRESS 
DIFFERENTIAL PRESS 
PRESSURE, JAMES TUBE 
PRESSURE, JAKES TUBE 

I.!fI. 

PARO 
RTD 
GAUGE 

BART. 
PARO. 
RTD 
DIAL. 
GAUGE 
HWELL 
DIAL. 
RTD 
PARO 
HWELL 
KANO. 
PARO 
GAUGE 

RANGE ANP ACCURACY 

0-900 PSIA ±0.05X 
0-500o F, :t 1" 
0-100,1-300 OR o-aoo PSIG. 
±1 OR 2% 
0-600 PSIG, :t 1% 
0-900 PSIA, :to.05% 
O-SOooF, :!: 1" 
100-700o F, :t 1X 
0-100 & 0-600 PSIG, ± 2X 
0-600 PSIG, ± 1X 
100-700o F, :t 1X 
100-700o F, ± 1X 
0-600 PSIA ± .05" 
0-90 PSIG : 1X 
VAR. AS FUNCTION OF FLUID 
0-400 PSIA, :0.05 X 
0-100 PSIA, 1: 2X 

LEGEND: 
PARO = PAROSCIEHTIFIC CRYSTAL PRESSURE TRANSDUCER 
RTD .. RESISTANCE TEMPERATURE MEASUREMENT DEVICE 
GAUGE • BOURDON TUBE PRESSURE GAUGE 
BART. = BARTON METER WITH CIRCULAR CHART 
DIAL • DIAL TE~PERATURE INDICATOR 
HWELL = HONEYWELL STRAIN GAUGE PRESSURE TRANSDUCER 
HANa = au~ TUBE HAHOHETER - USED WATER AND 1.75 SPECIFIC 

GRAVITY FLUIDS AT DIFFERENT TIMES 
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TABLE 4-2 

ELECTRONIC IHSTRUMENT LOCATION 
and 

COEFFICIENTS 

LOCATION SERIAL NUMBER ACQUISITION COEFFICIENTS 

PA 

PWH 

po 

P3 

OP 
P2 

PARO 26196 

PARa 11874 

PARa 26195 

PARa 11242 

Honey".l.l 7934 
Honeywell 7933 

Zero o£faet=0.307, 
C=4612.84, 0=0.0136Se7, 
"t.=25.607:59 
Zero Offset-O.OS7, 
C=5028.66, 0=-0.00505, 
'1'.=24.43285 
Zero Offset=0.067, 
C=4525.07, 0=0.0264811, 
"t. =25. 88765 
Zero 0££set=O.127, 
C=1981.14, 0=0.00424, 
'1'.=24.78983 
DP=(SIGNAL-19.7)*O.9 
P2=(SIGNAL-20.8>*7.04+PA 

LEGENDs 
PA=Aabient Pressure, psia 
PWH-Wellhead Pressure, psia 
PO-Orifice Upstr~a. Pressure, psia 
PJ.Pr •• sure Jall.s Tube, pai. 
DP=Orifice Differential Pressure, paid 
P2=Pressure in the Floy line, psia 

The coefficients C,O and "t. are defined by the equation. 

used to conv.rt th. Paroscietiiic signa.l ("t) to pressure. These 
coefficients are supplied by Paro.cientific. 

The RTD signals are found by measuring the resistance change in a 4 
to 20 milli.llp loop, 
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5. OPERATIONS 

Th. vell waa ~loving when it vas turned over to the test crew 

by the drillers and as a result the test start tiae waa rather 

arbitrarily d~~in.d. Downhole alickline surveys %or pressure and 

t •• perature were conducted during the drilling. A£ter drilling 

.anual data collection waa initiat~d at 1300 hours on November 30, 

1986, and co.put.r data acquisition yes .tarted on DeceMber 1, 1986 

at 0600 hours. The data acquimition and reduction so£tvere used 

~idnight, Oec •• b.r 1, 1986 as zero test time, and all data listings 

end plots that use t.st tim. are consistent with that zero ti~e. 

1986~ 

pipe. 

The ~irst ~ight downhole surv~ya were run prior to December 1, 

The £irat £our wer. t~.perature survey a run in the drill 

The drill pipe · waa removed ~roM the hole and the ~iret 

pres.ure end temperature ~urvey was run on Nove_ber 26, 

The well waa ~lowing ~or all but the £irst survey. A 

d •• cription o~ the downhole surveys is included in Section 7 o£ this 

report. 

A plot of Y.llhead pres.ure and te~p.rature £or the duration 01 

the t est ie included as Figure 5-1. The wall was allowed to £10y 

through the test line with the valves open £or the majority o~ the 

t~st. Three step rate tests and a pressure bUild-up test were run. 

The first step rate test (Figure 5-2) was started at about 16 hours, 

test time and had steps of approxi~at~ly 60 and 130 pmia wellhead 

pressure. Each st~p was held £or .pprcxi~ately 3 hours. The second 

and third step teats, s hown in Figures 5-3 and 5-4, were start ad at 

109 and 131 hours t~st ti.. and consisted o~ steps si.ilar to the 

first . Th& final build - up t t w ~ rt~d t teet time 208 hours, 

when the yollhead pressure wes stepped to approxi.at.ly 300 psia and 

held at that pr.D~u~ until 224 hours test tiae. At that point, on 

D c •• ber 10, 1986, the _ ster valve was closed in an att •• pt to ahut 

in the well. Tn. shut-in was aborted at a wellhead preasurQ of 

approximately 750 psia <Figur. 5-5) when it became apparent that 
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the wellhead pressure vas going to ~xce9d the range ox the 

avmi~able ~ellhead pressure gauges (800 paig). There ysa 

concern that the well head and casing should not be exposed to 

excessive pressures. When it became appearent that the pr~ssure 

gauge range was going to be exceeded which precluded monitoring 

the well head pressure, the shut-in w&s aborted. 

A detailed Chronology of Eventm is included •• Appendix B. 
The folloYing is a au_mary of k~y e vents by the day they 

occurred. 

11/20 

11/22 

11124 

11 / 25 

11 / 26 

11/26 

Stopped drilling at 6288 ~t. Blew out hele £or 1 

hour. Ran TeMperatur~ aurv~y in drill pipe set at 

6244 feet.. 

Drilling ahead at 7060 feet the Mud Engineer 

eatimat •• Making 22 bbl/hr of yater. 

·co. -kick- at 80S0 f •• t .:fro. 3000 PPM to 13,000 

ppa. At 8120 feet had a 440 psi increase and 16 OF 

t""peratur. increase (. ini tilll increases). Pressure 

and t. •• perature kicks wcn'. also encountered at: 

813!5 :feet, 560 psi, 5 OF 

8142 feet, 650 psi, 8 OF 

8250 feet, 350 pSi, 8 OF 

8292 :fe~t, 400 psi 

8370 :feet, 555 pai, 10°F 

8545 feet, 350 psi, 8 OF 

Vell prodUCing on its own. 

through dri l l pip9 to 8300 ~eet. 

Stopped drill i ng a t 8706 £~et. 

Ran t e mpera tur e ~urvey 

Well still pr oduc i ng on its own. Ran tempQratur 

survey through drill pipe tro. 8000 to 8640 ~eet. 

Ran t~mperatur. surv.y through drill pipe ot upp~r 

.ection 0% the hole (to 7930 feet). 

Ran flowing temperatur./pres8ure survey to 8600 ~eet. 

19 



11/27 

11/28 

11/29 

11/30 

12/1 

12/2 

12/3 

12/4 

12/5 

12/ 6 

12/ 7 

12/8 

Shut.-in yell t.o change from 3-inch plast.ic blooie 

line t.o 4-inch ateel lin~. Wellh~ad pressure 

increased to 400 psig; oPQned valve. For about an 

hour well slugging and flow was ·y.tt.er-. W~llhead 

pressur~ had declined to 20 paig in approximately 90 

minutlfls. 

Flew switched fro. bleed line to flow lin.. Ran 

pre.sure teat t.o 100 paige Ran openhole te~perature 

and pressure survey to 4500 feet. Calibrated 

pressure t.ool, ch~cked t.o t 2 psi in the a - 500 paig 

range. 

Att •• pt~d to run ~ 

:fro.· 4000 feet. to 

preS8ur~ and t.mp.ratur~ survey 

bet.t.OD hole (TD). Could not. get 

below hole siz\9 reduction at 4600 fe.t. Continued t.o 

rig up flow t..st unit and surface ·instru.entation. 

Atte.pted t.o run downhole 8urvey with a centralizer. 

Could- net get below 4600 feet. Started taking 

surface da·ta .anually fro. gauges. 

Co.put.er data acquisit.ion ayste. on line. Zero t.est 

ti.. is .idnight. 12/1/86. Ran .t.p rat.e teet vith 

v.1Lhead pressure .tepa of 60 and 130 psia. 

Continued step test. Plu.e is very dry at high 

pressure and sounda 1ik.. • j.t.. Opened throttle 

valve and yell produced noticeably .ore vater. Te~ic 

gas detector alarmed brie£ly. Production back to 

-nor •• l- in approxi.ately 15 minutes. 

Flowing, valve s wide ope n. 

Ran ~lowing pr •• sure/ t •• p.ratur~ survey to 

botto. hole. 

R n st.p t~st at rting t about noon . At 130 psi 

s t ep, · plu.. look. d very dry . Toxi c gas aonitor 

a l armed briefly. Opened control v~lv&J vell produced 

lots o~ yat~r v pore 

Ran step teats with 

sitting at 8120 f&et 

this depth. 

Flowing open 

Flowing open 

20 
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12/9 

12/10 

Noon: .tart.d downhole tor last preamure and 

temperatur~ aurvQy. Will reaain on bottom £or 

shut-in. At 1603 hours started ghutting throttle 

valve. 

hoursJ 

valve 

Wellhead pressure up to 270 peig at 1641 

cracked throttle valve. . Continued to clos~ 

until wellhead pres8ur~ incre.sed to 

approxiMBt.ly 300 paige 

Pre •• ure continuing to decline slightly. At 052~ 

hours, the Y~llhoed pre.sur. at 300 paige At 0714 

hours wel~hEad pre8sure at 321 paige Downhole toolm 

COMing out of th~ hole. 

Shut-in wellhead .aster valve at 0944 hours. At 1135 

hours vellhead pressure rising at at rate ot about 3 

pai/minut@. Wellhead pressure is 650 paia. 

At 1222 hours, opened wing valve. Started to vent 

vater at about 1300 hours, blowing about 60 feoet into 

the air. 

110 paig 

Wellhead pres.ure beginning to rise fro. 

to 230 paige ' At 1310houra , oplIPned IUilUJt.er 

valvo to vent well through the £low line. At 1540 

hours, shut Master valve Yith wellhead pre •• ure at 10 

paig and allowed yell to vont through the wing 

valve lvent line. 

12/11-1/29/87 

1/30 

Well remainod on vent 

slowly declining fro. 

with 

15.5 

tho 

P6i9 

wellhead pressure 

to 4.5 pSig <note 

that the configuration o~ the vent lin. influe nces 

the wellhead pr e8ure ) . SOMe epi sodes of -geyseringQ 

. 1Utrtt ob 4'rv.d. 

Returned to conduct additional survey and sampling. 

Wellh~ad pr~==ure 2 psig but incr~.med to 6-9 psig 

every 10 ainutes or so and wv~l -geysors·. 
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1/31 

2/1 

2/2 

2/3 

Ran t •• pera~ure/pr.aaur. surveYJ could not ge~ belov 

folloYing survey the yell 8005 ~ee~. l~.ediately 

st.artGl'd blowing yater 30-35 feet in the air. 

Geysering continued for about two hours. Switched 

~lov ~ro. vent line to flow line. 

Throttled 

psig :for 

vell to a vellhead pre.sure of noainally 90 

a hours for addit.ional sampiing and 

temperature/pressure surveys. 

Shut. .aster valve and left vell on vent. Wellhead 

pre •• ure 1.1 paige 
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/-\S(=:I~~~SION #1 FLOW TEST (DEC. 1986) 
WELL P & T VS. TIME 
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ASCEf\JSION ,#1 FLOW TEST (DEC. 1986) 
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S;C:E~f\JSION #1 FLOW TEST (DEC. 1986) 
WELL P & T VS. TIME 
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SCE~NSI()N #1 FLOW TEST (DEC. 1986) 
WELL HEAD PRESS. BUILDUP 
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6. DATA REDUCTION 

6.1 In.tru~entat~on 

The priMary surface dsts yao acquired by • digital date 

acquiaition sYI!:J'te.. It. nticro-col'lputer read t.n., transducer 

outputs, conv~rt.d the signals to .ngineering units, and 

recorded the •••• ur ... nt. on paper printout and diskettes. Th • 

• ign818 wer. corrected by the result. of pret.st instrument. 

calibrations. 

6-1. 

Th~ p.ramet~rs .vm.urad ar& presented in Table 

Each of these meaaurementa were backed up by a s.condQry 

instru •• nt, except for the 3ames Tube pre.sura. The inatrumentB 

"er. ..nually recorded· no",inally every half hour. The aecondary 

device. yer. included .ol~ly to back up the electronically 

acquired data,· and to provide fa redundant data source for 

quality mazur.nc. during the test. In general these data are 

lest. accurste than th. Gflflctronic _asure",ent. and were not used 

for data analysis. In the cour.e of events only the manometer 

poduced data that .ere need~d to validate the eletronic data by 

8upporting the .eaaur •• ent o~ pressure drop across the ori£ic~ 

plate. The .anual dmta she ets are included as Appendix C. 

6.2Pre.8ur. Instrumentation Calibration 

Calibra tion ch~cks we r e pe rformed on 9 ach of the e ur£a c e 

pr.s.ure device. b.~or. a nd afte r the t est. The a e che cks we r e 

pe r:for_d us ing a d&adweight t est.e r. 'rhe PaJ'oscie ntific de vices 

sho~ed slight o~1set. (-0.06 t o 0. 2 pais ) a nd linear trend 

( 1 . 002 · to 1.004 ) . The o:f£set.s ",..-r. sd j ust&'d in the data 

acquisit.ion progrea, but the slope 01 t.he r sponme vas not 

correcte d because the t rend i s not s tatis tically dif:fQrent fro. 

1. o. 

The Hone ywell gauge on7933 ( P2 ) indicated a 20.9 mV 
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- reading at 0 paige A valuo of 20.8 was used in the data 

acquisition progr.. £or the offs~t for a psis reading. The 

calibration showed & p~rfectly linear trend. A cONparison to 

the Paro sn26195 (P orifice) showed less than lX linear 

variation in their reaponses. These instru.ents are believed to 

yield accurate readings to better thaA 1%. 

The ori:fic. delta preS8UrtiP gaug. (Honeywell 8n7934) is a 0 

to 90 psidinatru .. nt. Th~ calibration of this inatru •• nt was 

~rformed over the full 9cale of the device. The calibration 

revealed a 19.7 mV offset end a 1.141 linear trend. During the 

test the gauge was inspected and a O.S-inch dent wsa found on 

tn. 10W-pr4tS8Ure zacGt 0% the diaphragm. The instrument waa 

insp.cted prior to- shipment and and the dent wa. not noted at 

that t.il1t4tio The peat-test calibration gave th6? sa .. results as 

the pre-shipaent and pre-teat checks. This instru~ent was 

werking at leas than 1X of full scale during most of the test 

and t.h.se. full-scale calibrat.iona did not give 8u1':ficiflmt 

indication 01' the reapon.e.t this low range. To check the low 

~nd •• nsit.ivity this devic. was sent to Honey".ll £or an 

additional calibration. The calibration confir.ed an Accuracy 

o:f O.5~ o£ £ull .cal. and indicated a 1.0X accuracy at 1.5 paid. 

The .ano.&ter VBS installed during th~ test to provide a 

backup and eroaa-check on the delta P gauge. Un£ortunet ely the 

•• nomet~r ya~ bes et with problema a s s ociate d with the 

conde ns ation o~ we ll f luid in its lines. Until a ·.ethod was 

devis.d to prefill the aano.e t e r s ourc e lin. . with wate r, 

.... ur ... nt. " e r . accura t e only aoa.nta a£t er r . tilling tha 

Dano t S'r U-tub.- with fluid. He nce t he .ano .. e t e r did not. 

provide r~liabl. data £ro. which to eros -check the cri£ice 

d lta pressur. readings. 
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6.3 Data Reduction ilnd Qua~ificatiQn 

The data presentEd in Appendix F ha"9 been qualified 

through 

and the 

into a 

records 

the use ot pra-and pomt-test instrument calibrations 

backup inatru1HPntation. Tho data record has been split 

total test record ot hali-hour increments and separate 

of the tranmient portions of the test. So.. of the raw 

data have been reaoved because they were redundant or, in a few 

cases, obviously erroneous. 

Only the preslSur~' drop across the orifice plate requix'ed 

correction. To dorrect a lIIattul'f:latical error the l"ecorded 

pr •• sure drop acro •• the ori.fice has bean Multiplied by 

1. 141/0.90:cl.268. The zero of ·the d~lta P exhibited shifts 

duri.ng the test,hoYeve there was no appreciable change in the 

Z9ro bot.ween the pre- and post-teat calibration. It is baolieved 

that the shiite were due to • liquid presence in the instrUMent 

tubing. Th. zero vas ,adjust.ed in thftt .equisi tion program on ·12/5 

.t 1530 hours. An offset of .0.17 psig Y •• added to the 

... eur ... ntat this ti. and r9mained throughout the remainder 

of the te.t. The ca~ibration8 of the other pressure instruaenta 

showed d~viations o£ less that lX, which is thg limit 0% 

reaoluti~n o£ the calibration precess. This is not su~£ici~nt 

jueti1icetion to adjust the dat. The temperature Me.sure~nta 

agree d with the ba ckup aeasurements a nd Y~re c ons i s t e nt betv~en 

the.selves to within 1%. 

Floy r a t e yas a l so c.lcul.t~ assuming tha t the e xi t of 

t he ~lo" y tem was s oni c (choke d). The calcul tiona use ths 3..... tube pressure Measur •• ont, but not the 3eaea Correlation 

du~ to the pre~.nce o~ large amounts 01 COm. The re6ulta a re 

plotted in Figure 6 - 1 along with th& flow calculated using the 

ori~ic~ eeesur.ments~ It appears ~rom the co~p=ri~on o~ the 

flows that t h. 3 .... Tub. yas s onie only for the tiMes whe n the 

•• l lh.ad presssur. wag over 100 psie and th~ quali t y approached 

1. o. ThEf £10'"' calcul ted with this •• thod should be 

disregarded at all other time • 
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TABLE 6-1 

Electronic Instrument List 

Part!Ul!u!?ter 

Aabient Pressure 

Aabient Temp. 

Wellhead pre.sur. 

Wellhead Ttt.p 

Pipe pressure (P2) 

Pipe Teap. (T2) 

Ori£ice Upstream P. 

Delta P. of Ori£icllt 3.... Tube pr •• sure 

l.nstrumen1:. 

Pare 126196 

RTD 

Para .f11814 

RTD 

Honey".ll #1933 

RTD 

Para #26195 

Honeywell #1934 

Para ,.11242 

::31. 

Rang. 

0-900 psi. 

0-900 psia 

0-600 pa:Lg 

0-900 psia 

0-90 paid 

0-400 pllia 
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7. WELL BORE LOGS 

During the period ~rom Hov9Mber 19 througb December 9, 

1986, 13 downhole surveys were performed in Ascension #1. As a 

result o~ the well pertor_.nce and to support a b.tter 

understanding o£ downbole conditions and possible vell rework, 

DOre ._phaais was placed on the downhole surveys and more data 

vere taken than w •• originally d.scribed in the Test Plan C4 '. 

A list of the surveys ia shown in Table 7-1. All surveys were 

perfora.d using Kuoter .lickline tools. No electric logs o£ the 

vell yere per£oraed. 

The first four surveys yere teaperature profiles taken 

inaide the drill pipe as the drilling was being cOMpleted. 

During the .ub •• quent -openbol.- surveyo • gr •• t deal of 

difficulty was experienc.a descending below 4160 feet. At this 

paint the hole' diameter change. fro. 10-3/4 incbes to 6-3/4 

incbe., and it is .ssu.ed that tbe tools were stopping on the 

re.ulting ledge. Runs 7 and 8 were abandoned since atte.pta to 

descend below 4160 feet were unsuccess%ul. Subsequent atteMpts 

to reach bottoD hole were· succ •• s%ul 8S a result 0% allowing the 

tool to bounce 0%% t~. l_dge and continue _ downhole. This 

technique, hovever, resulted in the element stylus slipping and 

10 •• 0% the t~ .. r.~er.nce in a· number of cases <Table 7-1). 

The downhole surveys produced a considerable a.aunt of 

~lievabl. and interesting data and to a large part provided the 

data used to arrive at the conclusions presented in this report. 

7.1. Accuracy of Data 

the 0-3625 
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high for all but Run #13. One of the Kuster pr.s~ur •• le.ents 

was calibrated at loy pr~ssure. on ait. using a deedw~ight 

tester and found to be within t 3.0 ~si at 100 paige 

7.2. -Downhole Data 

ThQ original datasheeta and the logging tachnici.n'Q 10ga 

ar. r.produc~d in Appendix G. The data for each run includ. the 

log that ".s kept on the surface while th. run was being 

per1:orwted and the data sheet. t.hllt waf) prepared on site when the9 

chart. ".r~ read. 

Run. 'I.. being 

lH!>al!lurod in 

"inut.s at 

#1, 2 and 3 .... re lIad. in the drill pipe .lUI the yell 

drilled and cogpleted. A t~Mp.r.ture of 30S-F vas 

Run #1 aft&r th~ tool was allowed to sit for 84 

6240 f •• t (Figure 7-1). Tha't, i. the highest 

t •• peratur. r9corded at that depth. Either this i. an ano~alous 

· point. or floy fro. lovQPr and coolltr zones sub.equently cooled 

the yellbore in subsequent runs. 

Te.peratur. va. tiae at 6240 feet is plotted in Figurv 

7-2. This plot indicates that the te.p@rature ia building 

repidly. The lengt.h of the survey (along with the lov 

te.peratur. co~ductivity 01 the gaseous phase in the wellbor~ ) 

yas inau££icient ior the norMal exponential t.Nperatur~ buildup 

period to be accura t e ly calculate d. A Horne r buildup a na lysis 

using 

444o.>F. 

th~8. d a ta indicates a proje ct.a ior. ation te.perature 0% 

The l e ngth of the buildup was limi tod by concern that 

th. drill bit a nd . tring could beco •• s tuck in th. open-ho l . 

Cl cti on it circulat.:lon and r otati o n were not r ... u.ed. 

Run #2 yaa .ade in the drill pipe to 8300 ieet. Th~ data 

ar. .hown in Figure 7-3. A plot of te~p.ratur. va ti ~ at 8300 

1e.t is shown in Figur~ 7-4. Project9d temperatures at this 

depth did not yield r asonabl. results. 

34 



A t~Mperature buildup survey vas mmd. at 8640 feet during 

Run '3. Th~ Horne r buildup analysis indicat~d a n e qulibrium 

£or •• tion t •• p.ratur~ of .1soF. Runs ~3 and ~ can b e 

concatenated to provide a t •• ~r&tur& profile at the completion 

01 drilling (Figure. 7-5 and 7-6). The well vas still warming 

at this point and the co. ",on point, 8000 :f&P«IPt., is o:ff-s .. t, but a 

good indication of the te.~raturtt ·· pro:file reaul ta. 

Run '5 (Figurv 7-7) va. the :first openhole survey. Th9 

pressures aust be considered carefully, aince the range o:f the 

pressure alement i2 3825 pSig a nd the pressure .lem.nt .ay be 

a :ftected by rapid chang_ III 01 t.e.pe rat.ure. The pressure elewaent 

us.d in t.hellEP 10gsYII8 checked on a deadweight t •• ter on sit.. 

and yam found to be giving readings that Y~r~ vithin ± 3 psig at 

100 paige Tha t would indicat. that the profiles ShOWD ar. 

acce ptably accurate. The clock f a iled during Run #5 at .000 

~ .. t, but the .. xi.~ • . temperature recorded, 34S-F, yes asau •• d 

to have occurred at botto. hole. Sine. this te.perature i. 

sign~ficantly lov. r than th. other log. it ia • •• u~ed to b. 

ano.alous. 

Runs #6,7 a nd 8 a r e nat plotte d s ince the tool y a s sto pped 

a t 4160 ~e.t by the l e d ge in the ye llbo r e , a nd no openhole data 

vere obtaine d. 

psi a . 

7500 

th. 

this 

test. 

Figure 7-8, vas r un during step rat . t est wh e r e 

pr.oauro wall!l s t epped :fro. 2 7 psia to 6 0 and 130 

At each o£ these pre.sur_a the vell vaa surveyed ~ro. 

~ et to bottomhole. The result. show a cooling trend in 

bettOD section, which ~ay indicate a reduc.d y ter ~loy in 

arec. 

Run '~1 i elao a ryn that w •• adeduring a step rate 

Th. results are plotted in Figures 7-10 and 7-11 nd are 

ai_ilar to the previous step rate tlt.t. 
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Run #12 (Figure. 7-12 lind 7-13) was run during the third 

stG'P rate teat. This tifMJ t.he tool yaa lef't at. 8120 f8et and 

allovtHi to equilibrate for 3 hour. at 65 psia wellhead presaurll1!' 

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

Run #13 (plott..din Figure' 7-14), th. final surv.y in the 

;first. 09ri.8, · vas · aads> to dOCUMent the at~ady a.tat .. teltperaturta> 

and pressure " pro~iles that. exist.d when the well va. flowing 

with a yollh.adpresBure of approxiaately 15 psia. There is a 

high teaperature · gradient a~ bottOM hole &nd the premsur. 

appears to be :follo~ing th~ boiling curve for a highly 

CO.-saturat.od yater. At approxi ... tely 8000 feet thm 

tIPlllperature exhibits a sharp ttl'.peratur& change, beli.ved to be 

caused by the ent.ry 01' lar.g~ •• aunt. of r.latively cool CO. 

int.o the wellbore. 

Run -114 vas·. made .January 31, 1987 (Figure 7-15). The ".11 

hed been on vent. with the w.llhead pr4MIsur& decl:1ning .£rom 15 to 

5 paig for approxi.ately 45 days. The t..-perature at 8000 fQet 

.easurEtd 36so F. An obstruct.ion waG encount.red in t.h. hole at 

8005 feet, and logging could not be accomplished beloy t.his 

dept.h. The pr.saur.gradi~nt, 8S shown in Figure 7-15, 

indicat.es a gas-vater mixture in the vellbora ~rc. the sur£ace 

to 8000 feet. 

During 

this event, which lasted approxillat.ely t.lfO hours, the wellhead 

pr •• sure incr ••• ed to aa~xi=u. of 45 psig and the wellhead 

t.. peratur. reached 24BoF. 

Run 

at.ab1·l1zed 

&ight-inch 

*15 ~ s conduct.ed after tho vellh~ad pressure had 

at 2.5 psig and the well w •• venting t.hrough the 

11o¥ lin. The preesure and teMper ture pro%iles are 

shovn in Figure 7 - 16. 

Run #16, shown in Figure 7-17, w e de with the wellhead 
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pr ••• ure choked back to 

presauredata obtain during 

in a tr~naient state. 

81 pBig. Th~ to.perature and 

this run indicat. that the well WBS 

t.he 

Th. pressUTa> 

aMOunt. 0% -CO. 

gradiCfnt.s ~roll Run #14 vere -used to est.illate 

and liquid in tha yellbor9. Ther, was 

approximately 3.45 weight p .. rcent. CO. in the botte. portion o£ 

th.. vellbore. The large aatount of wellbere storage and fluid 

int..rsctien in . the "~llbor., howev.r, preclude arriving at mny 

conclusion as to the quality o~ the ~luid :flowing into the 

vellbore or t.he £luid £loving out o£ the y@ll. The well appeQra 

to be in- an unetabl~ state in which the velecity o£ the incoming 

gam is in8u%~icient to carry eut the water entering the vell. 

Th~ .lip velocity (di£:!.renc~ ~tveen gas and wator velocities> 

beco... IGrge - and sigini~icant. amounts o~ yater are h~ld up in 

th. y.llbore. P.rturbations .uch as the movement o£ the logging 

tool appear to be su££icient for the vell to discharge large 

a.aunt. o:f th. stored y.ter. The calculations using - the 

presaure gradient. fro. Run #14 indicate at that tiM. that CO. 

is :floYing at a .uch high.r Yfl'locity than the yater and appears 

to be . bubbling up through the welter in the YfJ'11bore. Th~ 

distribution has the app.sranc~ o:! churn or dispersed ~loy. Th~ 

result is a CO.-Yater froth that change. qualit.y along the 

wellbore to account fer the- pr~a.ur~ c~ange in ~luid weight. 

This syst.~ is not stoble .inc~ it a£!ects the drawdown o£ the 

res.rvoir. As th& pressure changas in the reaervoir, the fluid 

conditions in the vellbore yill chango to reach a pressure 

balancct. In ot.h~r yords, 't.h& well can be expected to -geyser-. 

7.3 Analysis o£ downhol. data 

doynhol .. dat.a ar. di~~icult to enalyz. because o~ the loy 

downho~. ~lowa c:f both CO. nd liquid. rat.es lAnd compl~x. 

tvo 

surv.ys 

ro .rva1r 

pri_ry rea.ons for running the nUflGProus downhole 

wer. to (1) deter ine the floy characteristics o~ the 

-nd (2) d~t~rm1nQ th ~or ation temperatures. AQ a 
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di:f:ficult 

predict. 

to accurately interpret the 

either formation tell'llperat.ur& 

logs 

or 

to conclusively 

location o:f the 

production zones. 

The pr •• aure buildup behavior lind :flow behavior bo't.h 

suggest a lov per.oability r~a~rvoir that produc~s a gsa (CO.> 

uitb varying. aUlQunts o:f brine. Th. pressure and tetaporature 

data along witb the aud logger'. data indicate that the :flows 

are between approximat01y 7,050 ~e.t and 8,430 feet. There does 

not appear to be any :flow into the vellbora fro. 8,430 £aet to 

8,707 feet (the tot1ll1 1K"8sured depth o:f t.he well). 

7.3.1 Pressure Buildup T~ata 

Two buildup t.eats, ' Runs #12 and #13, vere _dllt a:fter thil' 

Multiple rat. flov ' teat. While th~ downhole pressure tool was 

in tho hole for Run '12, the "ell yas pinch~d back at 14t3~ hra 

according to the supervisors log (14132 according to thl!P clock 

on th. WH presGur. transducer>. Th. buildup data ended at 18:00 

hra :for a 3-1/2 hr shut~in. Th. y.llhead pr~ssure (WHP) and th. 

dovnnol. pressurli" (DMP) data aret plotted in Figur. 7-19. WHP 

wa. .aintained in tn. range o~ 110 to 130 psia during the 

mnut-in. OHP near~y leveled 01£ at. 370 psig a£ter 20 ~inutea 

before it began to build up again. A.ft.r 100 minut.s the 

prm&sur~ began to rise Dore rapidly to the end o:f the test while 

the WHP remained ~ssentiGlly constant. 

Th. valv& va. clos~d at 16103 hra :for Run #13 according to 

th~ s upE!?rvisor l s log (16106 _ccor-ding to the WH clock). At 

16142 hrsthe v lve was opened and • nipulat~d there ~ter to 

iiuiint.ain \!IMP. 

A:fter shut-in, both WHP and DHP increased in p.rmll~l 

(Figur 7-19) and th"n lev.led of:! at about 40 inut... a:fter 

shut- in, then the WHP wa .. •• int.ained at around 300 p611g. At. 

approxi t ly- SO idn\.it~. t.h DHP bAgmn to rise gain, reaching a 
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peak of 1028 paig at 850 ~inut~3. At9r this point it began to 

drop unti~ the time that tho t~8t ended, and the tool vas 

relloved :froa the hol". Thii1J d(;lcreaaing prS'I!JBUr~ 1Pf':£ect BppttmrS 

to have been caus~ bY ·Manipulat.ion o:f t.he throttle valve. The 

test lasted 16-1/2 hours. 

Th. behavior o:f th~ DHP in both Runs *12 and ~13 indicated 

that~ •• ediately 

the pre.Bure tool 

A~t.r a period o:f 

a:ft.r th. well wag pinched baok, or shut-in, 

vas in gae oontaining a mist o:f liquid wat.r. 

time, :fluid entering the "ellbore rOf!JE~ to t.he 

dopth 0% the gage and then continued to ria~ above the lev~l of 

th~ gage. Hoat o:f the liquid probably ca~e :from ~ zone with a 

low liquid per.eability. B~oaus. o£ the probleM of %luid rising 

above the l.v.l o:f the pressur. teol and because o:f yollbore 

atorag. e:f:fecta, the· 

analyze. Additional 

ho.og.neou. properties 

inter •• t. 

pr~s.ure buildup data wer~ di£:ficult to 

analyais 

o:f the CO. 

va. suspended since 

reservoir where not 

the 

o:f 

7.3.2 T •• perature Deta 

The teQperature data were di£~ic\11t to analY2e b.cau.~ ox 

the 110v8 into the vellbor~ am a r e sult o:f the combination o£ 

~as and liquj,d entering thfl wellbor., and the vc.llbore pressure 

being b.low the saturation pressure o:f the liquid. The m&x1~u. 

recorde d botto~hol. t o.pe r a ture vas 457 OF at 8,640 teet on 

aurv&y No. 11. Thi. corresponds to Q satura tion pressure £or 

pure wat.r o:f 468 paige The ·£lamh a point tor wa ter conta ining 

di •• olved CO. would be higher th n 468 ps ig, thus, a nyt i .e 

t h Q w~llbcr~ pr ssur~ was belov 468 psig f Bsh i ng woul d be 

occurring at t he bettOD c£ the well . During run #11 , liquid 

1'leshed into the wellborc lc:ading to unsteady nemr tlellbore 

t ... peraturea. Even when the wellbore pr •• sure exceeded the 

saturation pres ure, :a occurraod during the pre sure buildup en 

survey Run Ho. 13, tho w.llbore teMperature was continuing to 

r.-cover and did not reach tho previously Il.asured 457 OF. Thilil 

a p p .red to be au to th. ta;,"p~rature perturbation c - uGGPd by 
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liquid entering the Y.llbor~ fro. around 8,040 feet, ~loYing 

downward and boiling in the 'lfcpllbor.. During thi21 shut-in the 

wellbore t~.perature vms slso considermbly disturbed by 

convectiv~ ~lowD within the yellbore. 

Further cOMplications in anal.yzing the downhole teMperature 

data May b. attributed to stratizi.d fl.ows of ga80. and liquids 

in th. deviated wellbore. The v~llbore had deviated over 14 

degrees frOM the vertical at 5700 feet. No directional surveys 

were tak.n bRloy thia d9pth. The doviation ~ro. vertical in the 

lover s~ction of th~ hole is unknown. 

Initially it appeared during the drilling £ro~ 6,240 feet 

to 8,707 f&et that tb.· te.p.rature gradi&nt was increaaing 

aign:L:ficantly wit.h incr."aing depth. A detai.led analysis oi thtIi' 

t8'lIpermture gradient uai.ng separate data IJourCQS, how.ver, does 

not provide consistent remulta. A te",peraturt? survey vas taken 

at 6,240 feet. Drilling va. stopped at 6,243 f~.t for this 

survey. Thellaxillua recorded te.pttrature vaa 307.8°F. A Horner 

.n&~ygi. o£ this data is shown in Figure 7-20. The t.mpermture 

projtpcts to be b.tY-.n 4400 F. This projection is conMider~d to 

b. high sinc. drilling yaa being done with air/foaJR. A ·Horner 

proj&ction y as don~ on the te. pera ture data at 8,640 feet from 

survey data on Run 13. The projected t.mpersture is 4190 

(Figur~ 7-21). Thig s e ems to be reasonable since the 

t e mpe r a ture a t 8600 £eet vas .assured t o be 457° F in Run # 11 . 

A Horn.r prOje ction was done on tha te~perature datQ at 8,600 

f •• t t.k. n during survey #13 (Figure 7-22) . This projecte d a 

t~.poratur8 01 3990 F. This i s cons ide r e d to be a l ow 

proj&ct1on. Ttu"tre wer .. 1'our days o:f :flow bet.ween s urve y No. 11 

( 12/ 5 / 86 ) and survey *13 ( 12/ 9 / 86 ) , and con8id~rable cooling ot 

the wellbor. h d taken pl c. due to the flow. 

In conclusion, the Y ~lbor~ temp~rature around 8,640 :f~et 

.ay b. bov. 457° F. Howeve r, the t.fJlper t ur. gr die nt of the 

~ormetion_ is still in question. The gradient appears to lie 

betw •• n 23.7°F/ l00 ~~.~ and 1.00 F/l00 f@et. Th~ M8ximu. 
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Measured temperatures during Run #11, which are 457°F at 8,600 

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

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

temperature og 457°F at a,600 feet indicate the lower gradient. 

Heither see.. correct. The unstable wellbore fluids suggests 

that the Me.surements during Run #11 do not accurately reflect 

the for.ation temperatures, and the projected temperature at 

6,240 feet are doubtful because of the drilling fluid medium. 

The 1.0o F/100 feet gradient represents an average between 

6240 feet and 8640 feet, and therefore is conservative when 

related to the bottom of the vell. The actual gradient between 

8250 feet and 8600 feet is probably not as high as 23.7°F/100 

feet since the t •• perature at 8250 feet is cooled by the CO •• 
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!U MTE r.EP1H-fT 
1 11/19/86 6,2~ 

2 1I201L~ 8, 300 
3 11/2111!6 8,640 

11/24106 7,930 

11/25/86 8,600 

6 ll/W86 4,500 

7 11/29/86 4,610 

a 11/30/86 4,610 

9 1211186 8,600 

10 1214/86 8,600 

11 1215/86 a,6OO 

12 1216/86 S, 120 

13 1219/86 8,600 

14 1/31187 8,005 

15 2/1/87 a, 100 

16 212187 8, 100 

Table 7-1 
Ascension #1 

DOWNHOl.E Sl.ICI{l.INE SURVEYS 

nESCRIPTION 
Te!iperatun SIJfW'/ inside the drill pipe. st0f)5 at 
~500 and 5400 fst 
TEIIpII"llture sur'Y~ inside the dri 11 pipe 
T .... ulft survey insi"- the drill pipv. Stops at 
0000, 8100, 8200, &300, 8400, 8500 iN) 8600 fnet -
flowing 
Ti!!ItjII!I"Mure surwy iMide tn. drill pipe. St. at 
500, 1000, 4000, 4500, SJOO, 5500, 6000, 6500, 7000, 
and 7500 feet - flOllling 
TetqleI"iture and pressure ~ - Stops at SOO, 
1000, 2000, 3COO, 4000, 5000, 6000, 7000, 7500, 
nso, SOOO, BalO, &300, 8600 ind 3000 feet. lost 
t~ture chart. 
T~ature and pressure survey - St0p5 it 1000, 
2000, 3000, 4000, It..~ and lOOO feet. 
T~ure and pressure - uMble to pass ~1~ 
fNt. 
T~ilture mi 1ftSsurt! - idded centralizer in H 

attl2fJt to get put ledge at 1610 feet - didn' t 
help. 
Tlllplf'ature and pressure - stops at 4000, 7500, 
~, 0000, 8250, 8600 (P Ifi=29 psi g) ; 7500, 7750, 
8000, ~, 8600 (P 1f+z45 psig); 7500, 8000, 82SO 
and S600 fEet (P ~H5 psig). pres. rt!C:OI'der 
stopped aft ... 4000 fM. 
Te51*'lture and pre!i5ure - i toilS at 500, 1000, .woo, 
7000, 'F..oo, 77'9J, 0000, ez,o, 6500 and S6QO feet. 
Lost t i llE ref~ M pressure dim after 4500 
tm. 
T~iture and pre5MM! - StOjllJ at 4000, 7500, 
71"')), aooo, 8250, 6600 (P \lIi=22 psig); 7SOO, 7750, 
0000, ~, 8600 (P \li=49 psig); 7500, 77SO, aooo, 
8250 1M) e600 fNt (P I;2i= 100 psig). Tesp!f'ature 
chirl lost t ill! refti!l"1mCe. 
Pressure and tE!l'Op2rature. Steps at 4000 al'd 41~ 
teet. At 8120 $t~ P 1ft 7, SO ANI) 100 Psig 
PreMure and t l!tlp!l"ature. st~ at 500, 1000, 4000, 
4670, 7500, TrJO, 8000 and 8250 feet. AttS!¢ed t o 
shlJt in !fell for recovery. AbandONld shut-in at 
P ~l PSIS. 
Pressure and tempwatuJ'(! survey with P 11+=2.4 paige 
~5UI"e eli!ll!!ftt o-ms psig range. Stops at 1000, 
2000, 3000, 4000, 4500, SCOO, 5500, 6000, 6500, 
7000, 7500, 7900 Ie &000 
Prassur'l: and t9p!9'ature survey. PM!sSYJ'tl eli!Ul!tlt 
o-aoo psig range. Well on vent. St09S at 1000, 
2OOO,JOOO,4000,4500,5000,5500,6000,6500, 
7000, 7500, 7600, 7700, 7800, 7900, 8000 and 8100. 
Pressure and tl!!l9lY'!ture survey P....al psig. 
~sure _ll!!!!nt (Hl(l() psig range. s.a- ~t. H 15. 
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FIGURE 7-1 

ASCENSION #1 RUN #1 - 11/19/86 
" TEMPERATURE (INSIDE DRILL PIPE) 
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ASCENSION #1 SURVEY #1 
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FIGURE 7-3 

ASCENSION # 1, RUN #2, 11 /24/86 
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, 11/26/86 
FLOWING TEMP (IN DRILL PIPE) , 

·o~--------------, 
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FIGURE 7-7 

ASCENSION # 1 J 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 

ASCENSION #1, RUN #10, 12/04/86 
flOWING PRESS & TEMP 

o~------------------------------~ 
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FIGURE 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 F1 
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FIGURE 7-13 

ASCENSION #1, RUN #12, 12/06/86 
STEP TEST AT 8120 FT 

o~----------------------------------------------------~ 
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FIGURE 7-14 

ASCENSION # 1, RUN # 13, 12/9/86 
FLOWING PRESSURE & TE~PERATURE 
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FIGURE 7-15 

ASCENSION # 1, RUN # 14, 1 /31 /87 
FLOWING PRESSURE &. TEMPERATURE 
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FIGURE 7-16 

ASCENSION #1, RUN #15,2/1/87 
FLOWING PRESSURE & TEMPERATURE 
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FIGURE 7-17 

ASCENSION # 1, RUN # 16, 2/2/87 
FLOWING PRESSURE & THJPEPATURE 
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8. CHEMICAL SAMPLING AND ANALYSIS 

The purpos~ o£ this section is to explain and document sample 

collection, theaethod used to compare fluid VB gas production, the 

date and tiae of saMple collection, and to present the initial 

results 

8.1. Sa~l. Rake Construction 

The !!Ia.pl. rake was construct.d o:f 1/4-inch 5S tubing 

approx·iTaatlifly 22 inches long. The inboard smd of this tubing yas 

plugged. Three slota were -.illed into the inboard end, one 

approxillately 1/2 inch :fro. the pl.ugged. end, one approxill1lately 4 

incheB :fro. the plugged end, and one approxi •• tQly 7 inches :frou the 

plugg~d end. These alots were approximately 3/16-inch vide and 

penetrated approxi.at~ly 1/3 of the inn~r dia.eter of th. tubing. On 

th. outboard end of the tubin~ was a valve,. O-GO PSIG gaug9 and a 

cooling coil suspended in a five-gallon bucket 01 cool vater. A 

24-inch piec. ox Tygon tubing yas attached to the end of this coil 

:for gas saapling. The SS tubing was in.ert~d through a 1/4-inch hole 

in a 1/2-inch taPT double Itale-ended :fitting and a ferrel criMped onto 

it 88 a atop. This unit was inserted through a ball valve and into 

the flov str~a~ (see Figure 4-1). 

8.2. Gas Sample Collection 

Gas saMples were colle cte d in e vacua t e d glass bombs us ing 

g.. s •• pling t e chniq ues. The g l a s 8 bombs contain.d a s odium 

solution to a ba orb CO. a nd c8d.iu~ s u l :fa t e , which 

c.md.i.u lIl s u l:fi de i n the preps.ncv o:f H. S. 

. tandard 

hydrox.1d. 

prec:!.pit t.. 

8.3 Liquid to Ga B Flow Me Gur.ment 

Saaple m yore taken p~rildically t.o measure the ratio o £ 

noncondenaable ga. to yater in the well .:f£luent. Thes. a •• plea were 

collected fro . the sample r a ke. To determine the relative ~loy rat&. 

th~ tim. to fill a kno~n volu~e ~es recorded. A 550-.1 5~.ple 
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was used. The yat~r s amples fill e d th~ bottl~ to a depth of i-inch 

approximate ly 85-al). This volum. was s~lected due to the l e ng th of 

time it took to collect that a~ount o£ v a ter. Th~ gaa s amples were 

acquired by inverting a Yater-filled bottle in the bath and timing 

the gas displacement. 

Th~e. ..aaure •• nts yere susceptible to two sources of error. 

Th. _aaurea.nt uncertainty of thti? gas sa"ple was large due to the 

short ti~e ne.dad to fill th. bottle and difficulties in inserting 

th. sample line into the bottle. An uncertainty o~ 20~ seems 

reasonable £or these meaaYr~~ents. The second source ox ~rror is the 

assumption o£ unifor~ wat.r content ov~r tho verticml crose-~ection 

of the piping. It · is poss ible that a prot ion of the water is not 

entrained· but flows along the botto. 01 the pipe. This .££~ct i s 

ameliorated aORewha t by th. location of the sampl. port (doynstr.a a 

of two 900 turns), but is atill a possible source of error. 

8.4 R •• ult. of Chemical Analyais 

A •• ri.. of liquid and ga s · s •• ples were collected £rolll the flo" lin. 

during the flow t . st a nd again in late January, 19B7. Pr,liainary 

analy. .. of the sa_ples co~lect.d during the flow t e st ha ve b • • n 

coa pl.ted a nd are include d as Appendi xH. 

Th. first 

c o ntami nati on, ~o 

gas sample 

evidenced by 

collecte d a ppare n t ly h a d so~o a ir 

the a nalysi a o£ the gaa in the h e ad 

space. 

applying 

Th 

a 

analys i s vas 

pr oportional 

c orrec ted £or t he air conta.i nati o n by 

correct ion to t he r~.ainder o£ the 

at.JJtOspheri c ga •• s. The correct.ed a n lyeis shoved: 

c o - 98. 6 X by vo lu •• 

M. 1 .24% 

Ar trace 

Hydrogen sulxide, •• oni., a&thane, hydrogen were 

not detected (detection li.ita 2 X 10- 8 vol X) 

Th. high CO. concentrGtion nd th r~letively slow COe / MaOH 
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reaction kinetics co.plicated gas s •• ple collection and no reliable 

determination 0% the weight percent o~ gas and liquid could be made. 

Table 8-2 presents analyses of the ~irst three liquid samples 

collected during the floy test compared to sea yater. A trilinear 

plot of the 11/28/86 sample (Figure 8-1) indicates that the fluid 

being produced is siailar to sea yater, enriched in calciUM. This 

enrichMent is probably due to rock-Yater int.ractions. Isotope data 

indicate that the fluids are not magMatic in origin. 

Significant variability was observed in the chemical analyses 

of the liquid aamples collected during the test. This is indicative 

of the complex tYo-phase, two-component floy dyna.ics which exist in 

the .ellbore. As a result, there ia no reliable basis for 

determining the cheMical composition of the fluids as they exist in 

the reservoir. 



DATE 

11/28 

12/2 

12/3 

12/4 

12/5 

12/6 

12/7 

12/8 

12/9 

0940 

1000 

1700 

0320 

0945 

2043 

0500 

0852 

1330 

1445 

1615 

0003 

1000 

1400 

1400 

1800 

2300 

2345 

0614 

0200 

0920 

TABLE 8-1 

CHEMICAL SAMPLE COLLECTION SUMMARY 

SYNOPSIS OF SAMPLE COLLECTION 

Liquid s.mple collected 

Liquid sample collected 

2 Ph •• & s.Mpling davie. installed 

Two fluid s.mple. collected 

Fluid VB gas flow measured 

Fluid va gas £loy measured 

Fluid va gas flow •• asured 

Gas a •• ple collected 

Fluid V8 gas £loy measured 

Fluid vs gas flay .. asured 

Fluid V8 gas floy aeasured 

Gaa a •• ple collected 

Ga. • •• ple collected 

Fluid V8 gas flow •••• ur.d 

Fluid vs gas flay ••• sured 

Fluid V8 gas flay Measured 

Condensate sa.ple taken 

Fluid VB ga. flow measured 

Cor.dens.tl'l!' sample t.ke?n 

Fluid va gas flay Measured 

Fluid va gas tloy measured 

Fluid va gas flow meaBured 

fluid V8 gas flay Measured 



TABLE 8-2 

WATER TO GAS RATIO MEASUREMENTS 

SAHPLE . WELLHEAD WATER GAS KH.O 

HUMBER DATi TIME PRE§·esig TIltE TIKE MCO. 

1 12/3 1700 24.7 8'Ov 4 V 0.69 

2 12/4 0320 22.5 3'59v 3.55v 1.23 

3 12/4 0940 22.4 3'59- 2.39" 0.83 

4 12/5 OSOO 21.5 2'59 8 4.74v 2.23 

5 12/5 0900 22.2 2'42" 4.54" 2.32 

6 12/!5 1330 62.7 10'25v 0.84" 0.11 

7 12/6 0000 22.5 3'2- 4.25 V 1.94 

8 12/7 1000 22.0 2'57" 4.64· 2.17 

9 12/7 1400 21.8 3'6" 4.90" 2.18 

10 12/7 1800 21.5 2'48 v 5.17" 2.55 

11 12/7 2100 21.1 2'29v 5.40v 3.00 

12 12/7 0614 21.3 2'46v 5.10· .2.54 

13 12/9 0200 21.2 2'40" 5.70· 2.95 

14 12/9 0920 21.0 2'39- 5.29" 2.76 
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• S~mpl~ collect~ci immediately £olloving first etep teat. 

•• as Si. 70 



FIGURE 8-1 
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9. CONCLUSIONS AND R£COM"EN~ATIONS 

9.1. Concluaions 

Th...ud log (Appendix B) and the teral»rature logm indicate 

that th. vell appears to have ent9red a carbon dioxide zone at 

approxilttat.ly ao~o fe.t which corresponds to t.he top of a 

carbonate-rich zone. This perMeable zone app.ars to exist 

b.tween 8050 and ·8400 feet. Th. w.11 has no significant water 

inflotf8, lind t.here appears to be no significant flow into the 

well below 8400 feet. 

Th.. ..:cillllum t(tap.rat.urfit nteasur.d in logging run 111 

(457°F) in the ·vellbore is high enough for electric generation 

at th. depths encounter"d. Thi. te.perature is supported by 

t •• perature projections from other runs, · hovever a 8uitable 

hydrother •• l resource has not been encountered, and until water 

ie located in a 8uitably per •• able re.ervoir the project ia 

.till in an exploratory phase. 

The teaperature gradi~nt · fro. 6240 to 86~0 feet is 

•• timated to be 1.0oF/100 feet, and 23.7°F/100 feet fro. 8250 to 

8600 f .. t. The 1irst gradiant is based on a Horner projection 

of 434°F at 6240 £~et £ro~ logging run #1 and the .axi~u 

... aured t •• perature of 457°F at aGOO £eet from logging run #11. 

Th. high.r gr dient i s based on ~easured temp~rature o:f 374°F 

at 8250 :feet lind tho a.ximua ••• sur.d te_perature ox 4S7°F at 

8600 :f .. t, bath 1roa logging run #11. Significant d~viation o:f 

t.tut w llber. :frol'lt th~ v9rtica l would res ult in a higher than 

Ther. i s no evi dence o£ a produc i ng hydrothor a1 resou r c e 

at t he pres~nt depth (8706 feet>. The botto.hole t •• p I' ture. 

are appro ching thos~ required for th. yell to sustain water 

110v if • hydroth.r~al resource were encountered. The slow 

decr ••• e in wellhead pre •• ur. indicates that the carbon dioxide 
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(CO.> reservoir a bov. the granit~ intrusion has • signi~icant 

volu~ and low per • • ability. Th. continual in£low of gas into 

t.he yellboreo pre cludes a column 0:£ pure liquid standing in the 

yellnore. The shut-in yellhe ad pressure has the potential o£ 

r.aching 3000 psig, hut , yith so .. yater infloy May stabilize at 

2000 paige 

Th. ..gnitude of the CO. inflow and the high t.".peratur. 

at the botto. o£ the hol~ are po.itiv. indicationa of a 

potential hydrot.herMal resource. However, it is not clear i:f 

the postulated r9sourc~ is located be low or along side o£ th~ 

present well bor~. A hight\lP.p.r~tur. gradient would be 

indicative o£ a resource be loy the preMent well bot to., while a 

aod.rate gradient would indicat. that the borehoi~ i s 

p.rall~lin9 t.h~ fractures that contain the resource. 

Che.ica~ analyse. o:f the r.covered:fluid~ ~ndicate that 

th. . fluid Iroa a potential hydrother.al zone .ay be ent.ring the 

"ellbore. Th. wellhore :flo" behavior is too complex 10r 

detailed cheDicDl analymis to yield definitive results. 

9.2. RGco . .. nda tions for Additiona l Dat a 

The location 0 % the bot toa o f the vell should be 

det er.ine d by running dir 9c tiona l s urvey. A dovnho l e yate r 

.a"'pl . s hould be t a ke n 11 possible t.o provide a n indica tion 0% 

t he na ture of t.h. po t.en t i 1 r.source. 

I t doeB not a ppear to be necessary to colle ct additional 

~low · dat.a s ine th pro.Gtnt. in:flow zones do not repre s e nt. 

u1:fici~nt hest. in£lux for •• ploita tion. A s hut-in pr essure a nd 

t.e.~r.ture .urvey ay prov ide addi t.ional indications o:f t.he 

locat i o n a nd n t.ux-a-- ox t.he proaent. producing zones ( the present 

IItPch nical co.pl .. tion ~uip_nt is inadequate t.o alloy hut - in 

at high pr •• sure conditions). 
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A suite o~ electric logs would provide a great deal o£ 

in~or~ation on the ~or~at10ns PQnetrat~d by the wellbor. and th~ 

pot.ential :far • hydrothermal r~source. A gaall"a ray / cement bond 

log, porosity, caliper and sonic log would be advisable. In 

addi tion, .:f·t.er running t.h. direct.ional survey, it. would be 

advisable t.arun a dipmeter to deter.ine t.he dip a:f the granite 

contact. and giv. an .indicatien o~ tho potential direction t.o 

drill toward a . hydrothor •• l reeourcfl'. 

9.3. R.co~ •• ndations :for Continuation o:f t.he Project 

date are not 

hydrot.hera.l 

Data t.o 

exist.nc. o:f a 

exploration appears 

indicat~s that ita 

warranted. 

aource 

cenclu.iv~ in supporting the 

r~sourc., hOYever, :further 

The continuous :floy o£ CO. 

not an iselated pocket. The 

exist.nce of CO. in a reservoir 01 soae size positioned just 

above an apparent increase int •• peratur&gradient are po.itiv~ 

indications that there is a hydrotherMal resource in the ar •• 

penetrated by this woll. The postulated resource •• Y either b~ 

d.P.per in t.his bor. or in close proxi.ity. If the granit~ 

.ncoun·tered in thet botte. o:f t he hole is the host rock :for the 

1ractur~s that contain the r~sourc., the r~source whould be 

close to the bore (within 1000 fe.t>. 

There are two possibl. actions :for this yell: 

Isol t.. the CO. zone and · deep4tn to approJd.aately 9500 

~e~t or until a zigni~icant production zone is r~ached. 

I~ the directional aurv.y indic tea th t th. bottom hole 

is not in th. target ar.a, sid.track the well and cOMplete 

in the xrmctur d rea. 
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Date Time WHP Temp. 
(psig) 

01/30 1000 2 

1245 13 

1255 
1300 
1305 
1309 
1334 

1339 
1344 
1349 
1356 
1409 
1426 
1441 
1454 
1457 

1459 
1501 
1503 

1510 

1 6 1 2 
1638 

01 / 31 0800 

11. 5 
10.5 
8.7 
8.0 
5 

4 . 7 
5.6 
5.6 
4.5 
4. 1 
3.8 
3.8 
3.5 
5.2 

3.9 
3.4 
3.0 

3.2 
3 .4 

Comments 

Arrived on site. WHP increases to 6-9 
psig every 10 minutes £or a "blow". 
0-30psig pressure gauge on wellhead. 
Well venting through 3" wing valve and 
4" line (top o£ stack about 14 £t above 
WH elevation). 
Blowing about 5 £t. above top o£ 
stack. Water streaming down side o£ 
stack almost continuously, even when 
the plume appears drier. 

Plume drier, but water still £lowing 
down the outside o£ the pipe. 

Less surging o£ pressure. 

Plume wetter. Opening master valve 
against closed £low line to run into 
hole with sinker bars on the wireline. 
Well still on vent. 

" " " 
" " " 

Plume very dry. Master valve all the 
way open. Very tiny leak £rom £low 
line. 
Started down the hole with 2 sinker 
bars only. Had to bang pretty hard a t 
4650 £t to get past. Went thru a 
couple o£ times. At 8139 £t, h it a 
bridge and didn't run any deeper. 
Logging out o£ the hole. 
Shut the master val ve . 

Changed out the set - up on the 
wellhead. Installed both a 30 psi and 
a 3000 psi gauge on the pigtail. 
Topped o££ the glycerin in the pigtail. 
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01/31, continue d. 

0900 3.2 
0930 2.4 

1000 3.0 
1015 2.4 
1032 2.3 
1045 2.7 
1100 2. 1 
1115 1.8 

1135 2.2 

1147 2.0 
1300 2.2 
1320 2.0 
1340 2.4 

1355 3. 2 
1404 0.5 

1425 23 

1430 27 
1435 17 
1436 27 
1437 21 
1438 25 
1439 25.5 
144 0 29 
144 5 

1459 45 
1453 38 
1455 4 0 
1501. 

1502 32 
1 5 0 5 35 
1 5 12 2 9 230 

1522 28 240 
1533 26 248 
1553 20 240 
1600 16 . 8 235 
1613 14 230 
1621 12.7 225 

1640 9 . 2 215 
1720 6 .5 2 0 5 

Plume appears dry. 
Opened master v a lved for logging with 
PIT tools; well on vent; flow line 
shut. 
Logging. 

" 
" 
" 
" 

Varied between 1.7 & 2.7 over last 5 
mins. 

Hit obstruction at 5100£t and worked 
through. 
Still logging. 

" 
" 

Hit obstruction at 8005 ft. Could not 
work through. 

Out of the hole about 1415 hrs. 
Started geysering and blowing water 
about 15-20 feet above the top of the 
stack. 
WHP surging 1-2 psi. 

" " 
" " 
" " 

WHP went as high as 30 psig. 
Surging, ~ i t h WHP a s high a s 4 0 (on 30 
psi g a uge) . 
Switched to 0-600 psig g a uge . 

Opened mast er valve ; ve n t line wo b b ling 
with s u r g ing o f water . 

Clos ed vent line. 
I nstalled dia l the r mome t er in 
thermowe l l by sampl i ng p o rt . 

Switched to 3 0 psig gauge at WHo 

Took water sample. Plume had dried out 
a £a1r amount. 
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02/01 

02/02 

0700 

0715 
0730 
0800 
0857 

0930 
1010 

1015 
1025 
1100 
1215 

1300 

1345 
1405 

1532 

1537 
1545 
1600 
1623 

1700 

3.0 

3.0 
3.0-
2.9 
2.8 

10.0 
10.0 

3.8 
2.8 
2,4 
2.5 

2.5 

2.5 
2.5 

2.5 
2.5 
2.5 

30 

1730 4.8 

0730 

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

124 
130 
135 
128 
121 
117 
112 
108 
105 
103 
101 

99 

190 

190 
188 
188 
188 

190 
188 
190 
195 

195 

195 
190 

188 
188 
188 

170 

On £low line. Plume £airly wet, with 
water dripping £rom end o£ 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 £airly wet; no slugging. 

UURI thermocouple reads 88°C. 
UURI completed gas sampling; collected 
rain water £or isotopic analyses. 
Started into hole with low pressure tool 
and temperature tool. 

Got past 5100'on the £irst try with the 
tools. 
Tagged bridge at 8140 £eet. Started out 
o£ the hole. 

Started shutting in. Changed out WHP 
gauge to 0-600 psi gauge in preparation 
£or throttling well. 
Throttling slowly. Pressure built up 
slowly to about 65 psig. Developed leak 
in separator piping. Opened throttle 
valve at 1715 hrs. 

Shut master valve and changed leaky 
£itting on UURI separator. Started 
throttling at 0900. Throttled to about 
30 psig initially; WHP climbing about 12 
psi in 5 minutes. 
Ope ned throttle valve a little. 

Opened throttle valve a little. 

97 
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02/02, continued. 

1048 96 
1053 95 
1058 93 
1103 92 -+-
1108 92-
1113 90-+-
1125 89 
1135 88 
1145 87 
1155 86 
1205 85 
1215 85 
1225 84 
1255 81 
1330 82 

1345 83 

1445 79 
1545 74 

1551 7.0 
1558 5.5 
1602 5.5 
1615 4.0 
1631 3.0 
1642 0.9 

1705 0.9 
1717 0.7 
1721 0.7 

02/03 am 0.9 

pm 

165 

165 

163 
163 

180 
180 
175 
165 
165 
160 

158 

158 

158 

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 £or a logging run. 
Closed valve 1/12 turn. Appears mostly 
shut. 
Logging tools hung up at 4760 £eet and 
£ell through. 

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

Began taking readings o££ wellhead gauge 
instead o£ 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 
slug o£ water. Took liquid and gas 
samples during this period. 

Shut-in master valve and switched to 
vent. WHP at 1.1 psig . Started to 
geyser £or about 1 minute, with water 
shooting about 6-10 £eet over the top o£ 
the vent. WHP increased to 9 - 12 p s ig. 
Gradually died o££ . Le£t well on vent 
with master valve locked shut. 
Checked well conditions . Well geysered 
£or a couple o£ minutes. 
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APPENDIX B 

MUD LOG EXCERPT 
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Ascension Wellhead Pressures 

Date Time Press. Comments 
psia +/-

12/12 1200 21 1 Period 2.4 sec. 
12/13 1030 20.8 1 Period 2.4 sec. 

1700 20.5 0.7 
12/14 1000 20. 0.4 

1300 19.8 0.4 
1700 20.2 0.4 Period 2.5 sec 

12/15 0800 19.2 0.4 Precipitate changed color 
1200 19.8 0.6 from golden brown to a grey 
1600 19.5 0.8 green. Collected a sample 
1830 19.2 0.4 

12/16 0900 18.8 0.4 
1230 18.2 0.6 Color has returned to golden 
1430 18.2 0.4 brown 

12/17 18.2 
12/18 0930 17.8 

1930 17.0 
12/19 0930 17.5 

1400 17.0 
12/20 0900 16.2 

1830 16.2 
12/22 0800 14.8 

1300 15.2 

C-16 



Ascension Wellhead Pressures 

DecemberlJanuary, 1987 
(.from PanAm> 

Date Time Press. Time Press. 

12/23 1830 15.5 psig 
12/24 0800 15 psig 1600 14.0 psig 
12/25 1000 14.0 " 1630 13.5 " 
12.26 0930 13.5 " 1700 13.5 " 
12/27 1000 13.5 It 1600 13.5 " 
12/28 1100 13.0 " 1330 13.0 " 
12/29 0800 13.0 " 1700 12.5 " 
12/30 1000 12.0 " 1630 12.0 " 
12/31 0800 12.0 " 1500 12.0 " 
01/01 0930 11. 5 " 1700 11. 5 " 
01/02 0900 11. 5 " 1600 11. 5 " 
01/03 1000 11. 5 " 1600 11. 5 " 
01/04 0830 11. 5 " 1500 10.0 " 
01/05 1000 9.0 " 1400 9.0 " 
01/06 1000 9.0 " 1700 8.5 " 
01/07 0830 8.5 It 1400 8.5 " 
01/08 0900 6.5 " 1700 6.5 " 
01/09 0830 5.5 " 1630 5.5 " 
01/10 no data 
01/11 0830 9.0 " 1200 10.0 " 

1600 9.0 " 
01/12 0800 6.0 " 1720 20.0 " 

1840 9.0 " 
01/13 ? 9.0 " 1830 5.0 It 

01/14 0800 4.0 " 1030 4.5 " 

C-17 
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APPENDIX D 

DATA ACQUISITION PROGRAM LISTING 

NOTE: This program was expressly developed £or data collection 
£or this test. This program is not warrantee £or any use and 
neither DoE, The U.S. Air Force or any o£ their contractors 
guarentees this program in any way. 
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! 
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1780 REM fffffftfft*Htff~t**HfffffHfH"""ffHHff**ffffffffffffHfffff 
1790 REM NOW TJJ.E OMEGA PRESSURES 
1800 REM ORIFICE PRESSURE DIFFERENTIAl, HONEYJ.nL SN7934 
1810 PRINT 12, "'0:0HA/2:" 
1820 INPUT M2, CHA2$ 
1830 DELP= (wt.. (1~ID$ (CHA2', 5,7))-19. 7l f. 9 
1S4(l REM P2 FRO/ll HO~W£LL SN 7933 
1850 PRINT it2, "to:CHA/3:" 
1860 INPUT ~2, CHA3$ 
1870 P2=(VAl(~ID$(CHA3S,5,7))-20.8)f7.04+PA 

1880 REM tftffffftHHf+++tfff**fffffff******Hf.ll ••• l.ff**fffHHHfHHt*~f 
1'300 RETURN 
2000 REM .f .. fff+i+ff .... **fftf**fftf+i*****f****f •• I •• 111 ••••• H+f~ff**f 

2000 REM ffff+tffff+ftf+f+++tt++ffftf+fffffHtH+ftfffi+f+ffffff******ff+t++++t 
2010 REM SUBROUTINE TO PRINT DATA 
2020 REM *f*f*ffflffffffHf+ffHffff+ffff*****f+ff**+f+f**fff***********fff+f+f 
2030 REM IF NEW PAGE PRINT HEADINGS 
2040 IF KP~ SOTO 2500 
205() REM IF NOT PRINT DATA 
2060 LPRINT USING .~#i4UjJ%j 
2.070 LPRINT USING • U&&&&U&&" JDNSj 
2080 LPRINT USH.G • U&&&&&&U"jTI1Sj 
2090 LPRINT USING" l!lIIt.iiU jPA, TA,PWH, n.jH,~2, T2,PO,DELP,PJ 
2100 KP:<=KP~+1 
2110 IF KP~) = 40 THEN f<P:'=O 
2120 GOTO 2800 
2500 LPRINT CHRS (12) :LPRINT:LPRINT 
2510 LPRINT " 
2520 LPRINT II 

2530 LPRINT "PT.# DATE 

",DATES 
ASCENSION jl - FLOW TEST":PRINT:PRINT 

TIME PA TA PIfI P2 T2 PO PJ 
2540 LPRINT "- --- --- --- --- --- --- --- --- --- --- ---
2550 GOTO 2060 
2700 REM *fff+tftffffffHf+ffffffffffffft******fff***+ffff+fffH.l ••• llllfffff+f 
2800 RETURN 
3000 REM fff .. ff****ffffff .. ft++fffft ttfffft++f**fffffff*****ffff .. ********fff+f 
3010 REM SUBROUTINE TO .WRITE DATA DISK 
3020 REM HUH !, f***fHH+f+tf*****HHHH+t***Hf-H+f~Hff+iffHH+f***+f 

3030 REM LOAD THE PRINT BUFFER 
3040 LSET DAS=DNS 
3050 LSEJ TI Mt=TNS 
3060 LSEJ PA$=:«SS (PA) 
3070 LSET TA$=/1{SS (TA) 
3080 LSEJ PWHS=1U<SS(PWH) 
30'30 LSET T\olHS--f!U{SS ( TWH) 

3100 LXI P2S=f«SS (PC) 

3110 LSET T2S=MI{SS(T2) 
3120 LSET POS=Jl1<SS (POI 
3130 LSET D8..PS=I!f{SS WELP) 
3140 LSET PJ$=MI<SS (PJ) 
3150 LSET TTS=MKSS (TT) 
3200 PUT 13iJ~ 
3400 REMffff*f*ffffff+fffffH*fffffffffffff*f*fffffffffffffffffffffffffffff*f+ff 
3500 RETURN 
9000 CLOSE 113 
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I 
I 
l 
j 

I I 
i I I 

I I I. 

I I I I I 

I 
I 
I I r 

I 

I I 

I 

460 GOSUB 2000 
470 REM PUT TIE DATA ON THE OISK 
480 GOSUB :3000 
490 REM INCREASE THE TIME: FOR THE NEXT DATA POINT 
500 T=T+OELT 
505 TT=TNOW-TO 
506 J~J~+l 

510 REM LOOP UNTIL NEXT DATA POINT AND CHECK THE KEY BOARD 
520 A$=INI<EYS 
530 IF LEN(A$)~), GOTO 550 
540 IF ASC (AS) =69, GOTO 9000 
541 INPUT "ENTER NEW DELTA T "jDaTA 
542 T=T-DELT 
543 DELT=DaTA 
544 T=T+DELT 
545 IF T ( TNDW , T=TNOW 
550 TN$.=TIME$ 
555 DN$=IJATE$ 
556 TD=(VAL(HID$(DATE$, 4, 2»-1 !)f24*60 
560 TNOW=VAL<MIDS(TN$,l,2»t60! + IJAUMID$(TNt,4,2» + IJAl(MIDS(TN$,7,2»/60!+ Tn 
565 GOSUB 1000 
570 REM CHECK FOR NEXT TIME POINT 
380 IF TNOW = } T, GOTO 430 
590 GOTO 510 
1000 REM ~+f******+f**************+f+++f*.ll.fl{'I+f*++***+f*+f*f*~Tif+f+ 
1010 REM SUBROUTINE TO READ THE DATA FROM THE PARD AND THE O~EGA BOARD 
1020 REM +f+*tTi+f*+*+*************+f****llllill*****Tif+f*****+f+fTi********+f 
1030 REM READ THE PARD 
1040 FOR I = 1 TO '+ 
1050 INPUT il, PARODAT$ (IJ 

1060 STRIP$=MIDS(PARODAT$(I),2) 
1070 STRIP$=MID$(STRIP$,l,l) 
1080 INDEX=VAL(STRIP$) 
1090 P(INDEX)=VAL(MID$(PARODAT$(I),4») 
1100 NEXT I 
1110 REM AMBIENT PRESSURE SN 26196 
1120 PA=P(1)+(14.397-14.09) 
1130 REM WELL HEAD PRESSURE SN 11874 
1140 PWH=P(2)+(14.397-14.34) 
1150 REM ORIFICE: INLET PRESSURE SN 26195 
1160 PO=P(3)+(14.397- 14.33) 
1170 R91 JPJES TUBE PRESSURE SN 11242 
1180 PJ=P(4) +(14. 397-14. 27) 
1660 REM ITi+f******~******************~+f*+f*******+f*+f*f+f+ff*f+ff+t 
1670 REM NOW READ THE OMEGA TEMPERATURES 
1680 
16s() 
1700 
1710 
1720 
1725 
t730 
1740 
1750 
1760 
1170 

PRINT i2,'fQ:CHA/8:" 
INPUT 12, CHA8$ 
PRINT »2, "lO:CHA/9:" 
INPUT t2, CHA9$ 
PRINT 12, "iO:CHA/l1:­

IN.C',jT f2, CH.q 11; 
CHA8$=MIO$(CHA8$,5! 7) 
CHA8=VAL (CHM$) 
T2~8il.a+32! 
T~Y=VAL(MID$(CHA9$!5, 7))ti.8+32! 
If'FVI't. (MiDj (CHAll i, 5, 7)) *1. ih32: 
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I, 
I 

I 
I 
J 

10 RE~ ttftttttf .. ftf .. ff++* .. tfffftftfft***ff*Tffffttffttfftttt .... *Y* .... fftt 

20 ~ ASCENSION ISLAND DATA ACQUISITION PROGRAM 
30 RE~ DECEMBER I, 1986 
40 REM tttfftftftt .. tfttft*t*ft*ttttfft+t+ttt~tttftf*tf**t***ttf***fttttf+t 

SO R~ SET PRINTER TO SMAlL PRINT 
60 LPRINT CHR$(15) : WIDTH "LPT1:", 142 
65 ON ERROR GOTO 9020 
70 REM ClEAR n£ SCREEN: CLS 
80 CLS 
90 PRINT • ASCENSION ISLAND 41 PRODUCTION TEST ',DATE$ 
100 PRINT:PRINT:PRINT 
110 REM INPUT REQUIRED FOR INITIALIZATION 
120 PRINT I YOU MUST NOW INPUT THE RESTART PARAMETERS":PRINT:PRINT 
130 INPUT "INPUT DATA FILE VCLUMN NUMBER ',FI~ 
lW IrPUT I ~T RECORD NUMBER ON THAT FILE " J% 
150 INPUT "INPUT Tr£ PRINT COUNTER, ° FOR A t£W PAGE ., KP:( 
160 REM INPUT " ItIPUT Tf£ INITIIl. TIME , NEGATIVE WILL USE CURRENT TIl'E ., TO 
170 INPUT • INPUT THE TIME FOR THE NEXT DATA POINT, A - WILL USE TJ£ CURRENT TIlE ., T 
171 INPUT "INPUT THE DESIRED DATA INTERVAL IN MINUTES "iDaT 
174 TS: TIMES 
175 TD=(VAL(MID$(DATES,4,2))-I!)f24160 
i76 TNOW=VAL (MIDi CTIM£$, 1,2) )+60! + VAl(MIDi<TIMB,4,2») + VAL (MID$(TIlt£$, 7,2») 160 ! +TD 
180 REM IF TO ( 0 , GO TO 210 
181 T0=366 
1'30 GOTO 2;..J() 
210 TO= VAL(MID$(T$, 1,2)) t 60! + VAL(l'IID$(TS,4,2» + VAL(~ID$(TS,7,2»/60!+TD 
2....~ IF T ( 0 GOTO 222 
221 GOTO 225 
222 T::TNQW 
225 REM ClEAR THE SCREE AND PRINT INITIAL CC'NDITIONS AND f!'ESSAGES 
230 CLS 
240 PRINT • ASCENSION ISLAND jl PRODUCTION TEST ·,DATES 
250 PRINT • INITIAL TIME =", TO :PRINT:PRINT 
260 PRINT • DATA DISC IS VClUME "jFlLENUM:<j" AT RECORD NO,"jJ%:PRINT:PRINT 
270 PRINT "TIME OF DAY =", TIME$ 
300 REI" OPEN THE DATA FILE 
310 FILENU~$=STR$(FILENUM%): FILENUM~ID$(FILENUMS,2!3) 
320 PREFIX$="B:AI":SUFX$=",DAT" 
330 OP£N PREFIXS+FILBUMS+SUFU AS 13 LEN=100 
3<W REM DEFINE THE BUfFER FOR n£ DATA FILE 
350 FIaD 13 ,IOASDAS,BASTIMS,8ASTTS,8ASPA$,BASTAS,3ASPWHS,8ASTWHS,SASP2$,8AST2f ,SASPOi,BASDELPS,8ASPJS 
360 REM OPEN THE CCM PORTS 
370 REM COM2 IS THE OMEGA BOARD 
380 OPEN "COM2:%OO,0· AS 2 
390 R~ COMI IS THE PAROSCI ENT IFIC 
400 OPEN "COM1:4800,N,8,I,RS, CS,DS, CS' AS 1 
410 REM CHECK IF ITS TIME READ THE DATA AT START 
420 IF T ) TNOW, GOTO 510 
+25 TN$=T$:DN$=OATE$ 
430 REM DO READ THE DATA 
4.w GOSUB 1000 
450 REM PRINT THE DATA ON THE PRINTER 
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APPENDIX E 

ELECTRONIC DATA 





( 
I 

OATE CLOCK 
TIME 

ASCENSION ~ELL TEST No.1. 30 Min. OATA PAGE 1 

TEST 
TIME 

PA TA PWH 
( PSIA ) ( OEG F )( PSIA 

T~H P2 T2 PO OELP PJAMES 
( OEG F ) ( PSIA )( OEG F ) ( PSIA ) ( PSI) (PSIA) 

..... - ...... - .. -_ .... _ .. -_._ .. _. _ .... - ...... _ .................................. .. - .... _ ........................................... _ ................................ _- ... --_ ..... _ .. __ .... .... .. 

01-0ec'86 
01-0ec'86 
01 'Oec-86 
01-0ec-86 
01-0ec'86 
01-0ec'86 
01-0ec'86 
01·Oec·86 
01·Oec·86 
01'Oec'86 
01'Oec-86 
01'Oec-86 
01'Oec-86 
01-0ec-86 
01·Oec·86 
01-Dec'86 
01·0ec·86 
01'Dec'86 
01-Dec-86 
01'Oec-86 
01-0ec-86 
01'Oec-86 
01-0ec-86 
01 -Oec-86 
01·Oec·86 
01'Oec-86 
01·Oec·86 
01·Oec·86 
01-0ec'86 
01-0ec'86 
01-0ec-86 
01'Oec-86 
02'Oec -86 
02·0ec·86 
02·Oec·86 
02·0ec·86 
02·0ec·86 
02·Oec·86 
02 ·Oec· 86 
02' Oec -86 
02' Oec-86 
02-0ec -86 
02·Oec·86 
02· Oec ·86 
02 · Dec · 86 
02·Oec·86 
OZ ' Oec'86 

06:06:30 
06:36:31 
07:06:30 
07:36:30 
08:06:32 
09:36:31 
09:06:31 
09:36:30 
10:06:31 
10:36:30 
11:06:31 
11:36:31 
12:06:31 
12:36:32 
13:06:30 
13:36:31 
14:06:32 
14:36:30 
16:22:23 
16:34:14 
16:38:37 
17:08:35 
17:38:36 
18:08:35 
18:38:35 
19:08:36 
20:59:34 
21 :29:34 
21.59.34 
22:29:35 
22:59:35 
23:29:34 
00:07:35 
00:32:34 
01:02:33 
01:32:33 
02:02:33 
02:32:33 
03:02:33 
03:32 :35 
03:47:33 
04:32:43 
05:02:43 
05:32:43 
05:51:20 
06:11:24 
09 :49 : 48 

6. I 1 
6.61 
7.11 
7.61 
8.11 
9.61 
9.11 
9.61 

10.11 
10.61 
11.11 
11.61 
12. I I 
12.61 
13.11 
13.61 
14.11 
14.61 
16.37 
16.57 
16.64 
17.14 
17.64 
18.14 
18.64 
19.14 
20.99 
21.49 
21.99 
22.49 
22.99 
23.49 
24.13 
24.54 
25.04 
25.54 
26.04 
26 . 54 
27.04 
27.54 
27. 79 
28.55 
29.05 
29.55 
29 .86 
30.19 
33 .83 

14.35 
14.37 
14.37 
14.38 
14.39 
14 .39 
14.40 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.40 
14.39 
14.38 
14.38 
14.36 
14.37 
14.36 
14.36 
14.36 
14.36 
14.35 
14.36 
14.36 
14.37 
14.38 
14.37 
14.37 
14.38 
14.38 
14.38 
14.37 
14.37 
14.36 
14.35 
14 .34 
14 .34 
14.34 
14.34 
14.35 
14.34 
14.35 
14 .36 
14.40 

71.06 
70.88 
70.88 
70.88 
71.06 
71.06 
74.84 
75.92 
77.36 
n.n 
77.90 
77.n 
78.44 
78.44 
78.44 
78.26 
77.36 
77.90 
75.38 
74.48 
74.30 
74.48 
74.48 
73.76 
n.50 
72.32 
71.78 
71.78 
71.96 
71:78 
71.78 
71.78 
71.96 
71.96 
71.96 
71 .78 
71.42 
71 . 06 
70. 34 
70. 88 
70.88 
70.88 
70.52 
70.88 
70.88 
70.88 
74.84 

24.50 
24.48 
23.64 
24.80 
24.54 
24.39 
24.71 
24.85 
22.57 
21.39 
18.72 
20.25 
19.06 
23.85 
23.80 
23.29 
24.01 
23.79 
23.86 
23.78 
23.73 
23.53 
23.48 
24.10 
23.76 
23.52 
56.44 
59.06 
59.43 
59.00 
65.57 
58.05 

119.96 
130.95 
132.12 
130.42 
125.68 
125 .39 
44.08 
30.47 
29 .89 
27.39 
26.04 
24 . 56 
25.36 
25.16 
24.61 

187.70 
187.52 
187.16 
188.42 
188.06 
187.70 
187.16 
188.06 
188.42 
187.52 
187.16 
187.70 
188.42 
187.70 
187.16 
186.98 
188.06 
188.06 
187.70 
188.06 
188.06 
187.16 
186.62 
186.62 
187.70 
187.52 
186.98 
189.86 
190.40 
189.86 
188.06 
185.36 
181.40 
180.50 
180.14 
179.06 
178.70 
178.52 
198. 50 
213.80 
208 .58 
203.90 
199. 40 
196.70 
195.26 
194.18 
190 .58 

E- l 

23.29, 
23.17 
23.45 
23.47 
23.33 
23.33 
23.69 
23.70 
23.49 
23.49 
23.35 
23.70 
23.70 
23.35 
23.34 
22.84 
23.32 
22.97 
22.95 
22.95 
22.95 
22.81 
22.60 
23.30 
22.94 
22.80 
55.76 
58.23 
58.37 
58.73 
58.23 
57.88 

119.56 
130.54 
131.80 
129.89 
125.03 
124.67 
41.30 
28.42 
27.92 
25.68 
24. 49 
23 .99 
23 . 78 
23 .65 
23.34 

186.62 
186.08 
185.n 
186.98 
186.62 
186.26 
186.08 
186.98 
187.16 
186.26 
185.72 
186.26 
186.98 
186.08 
185.36 
185.18 
186.26 
186.62 
186.62 
186.62 
186.62 
185.n 
185.18 
185.18 
186.26 
185.n 
186.26 
188.96 
190.40 
188.96 
187.16 
184 .64 
179.96 
179.42 
179.42 
178.16 
177.62 
177.26 
196.70 
212 . 18 
206. 96 
202.46 
197.96 
195 . 26 
193. 82 
192.92 
189 . 50 

23.48 
23.40 
23.60 
23.74 
23.49 
23.38 

23.82 
23.53 
23.37 
23.36 
23.77 
23.65 
23.39 
23.32 
22.80 
23.56 
23.29 
23.34 
23.27 
23.23 
23.06 
22.96 
23.58 
23.24 
22.97 
56.31 
58.85 
59.44 
58.85 
58.64 
57.92 

119.84 
131.05 
132.13 
130 . 40 
125 . 63 
125 . 27 
41.77 
29.01 
28.58 
26.22 
24.98 
24.52 
24.34 
24 . 16 
23.38 

1.295 
1.257 
1.181 
1.257 
1.257 
1.257 

1.063 
1.006 
1.040 
1.041 
0.978 
1.003 
1.080 
1.003 
0.927 
1.003 
1.003 
1.067 
1.080 
1.086 
1.086 
1.086 
1.040 
1. 120 
1. 118 
0.171 
0.165 
0.165 
0.165 
0.191 
0.165 

-0.023 
-0.000 
'0.000 
·0.023 
'0.023 
'0 . 000 
1.452 
1.429 
1.372 

1.486 
1.429 
1.372 
1.314 
1.314 
0.869 

13.97 
13.98 
13.96 
13.99 
14.00 
14.03 
14.12 
14.19 
14.26 
14.30 
14.30 
14.27 
14.30 
14.25 
14.25 
14.32 
14.3f. 

14.35 
14.25 
14.19 
14.17 
14.23 
14.21 
14.17 
14.07 
14.00 
14.05 
14.04 
14.05 
10.04 
14.04 
14.03 
14.02 
14.02 
14.02 
14.01 
13.98 
13 .97 
15. 90 
14 .97 
14.90 
14.89 
14.84 
14 .82 
14 .81 
14.82 
14.82 



DATE CLOCK 
TIME 

ASCENSION WELL rEST No.1. 30 Min. DATA 

TEST 
TIME 

PA 
( PSIA 

TA PYH TYH 
( DEG F )( ?SIA ) ( DEG F 

PAGE 2 

P2 T2 PO DEL? PJAMES 

( PSIA )( DEG F ( PSIA ) PSI ) (PS IA ) 
................ -_ ..... - ... _ .. --_ .................. .. ..................... _ ................ - ......................................... -_ ......... - . .. ........ . 

02'Oec-86 
02-Dec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02 -0ec-86 
02-0ec-86 
02-Dec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02-Dec-86 
02-Dec-86 
02-0ec-86 
02-0ec -86 
02-0ec-86 
02-Dec-86 
02-Dec-86 
02-0ec-86 
02-Dec-86 
02-Dec-86 
OZ-Dec-86 
OZ-Dec-86 
02-Dec-86 
02-Dec-86 
03-0ec-86 
03-0ec-U, 
03-0ec-86 
03-Dec-86 
03-Dec-86 
03-0ec-86 
03-0ec-86 
03-D ec-86 
03 -0ec- 86 
03-0ec -86 
03-Dec-86 
03 -Dec-86 
03-Dec-86 
03-0ec-86 
03-Dec-86 
03 ' Dec- 86 
03-0ec-86 
03- Dec-86 
03-0ec-86 
03-0ec'86 
03-Dec-U, 

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 
11:09:38 
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 

34.07 
34.80 
36.20 
36.70 
37.16 
37.66 
38.16 
38.66 
39.16 
39.66 
40.16 
40.66 
41.16 
41.66 
42.16 
42.66 
43.16 
43.66 
44.16 
44.66 
45.16 
45 .66 
46.16 
46.66 
47.16 
47.66 
48.16 
48.66 
49.16 
49.66 
50.16 
50.66 
51.16 
51.66 
52 . 16 
52.66 
53.16 
53.66 
54.16 
54.66 
55 .16 
55.66 
56. 16 
59.16 
59 .66 
60 . 16 
60.66 

14.40 
14.41 
14.42 
14.42 
14.42 
14.40 
14.40 
14.40 
14.37 
14.37 
14.37 
14.36 
14.36 
14.37 
14.36 
14.36 
14.36 
14.36 
14.36 
14.37 
14.37 
14.38 
14.38 
14.38 
14.38 
14.39 
14.38 
14.38 
14.37 
14.36 
14.36 
14.36 
14.36 
14. 35 
14.36 
14 .36 
14.36 
14.37 
14. 36 
14 .37 
14 .37 
14.38 
14 .39 
14.41 
14 . 42 
14.42 
14.42 

75.74 
79.88 
79.88 
79.70 
79.34 
76.28 
n.90 
n.90 
78.44 
76.46 
75.74 
74.30 
74.30 
n.50 
71.78 
70.34 
70.34 
70.88 
71.06 
71.42 
71.42 
71.42 
71.42 
71.42 
71.06 
71.42 
71.42 
70.34 
70.52 
70.88 
70.88 
70.88 
70.52 
70.88 
70.88 
70 . 88 
70 . 88 
70.34 
70 .34 
70.52 
70.88 
71.06 
71. 78 
76.82 
76 .82 
78.80 
80.42 

24.53 
24.42 
24.35 
24.28 
24.20 
24.53 
24.33 
24.18 
24.06 
23.46 
24.31 
24.13 
23.98 
23.9/. 
24.28 
24.06 
23.88 
23.82 
24.25 
24.04 
23.90 
23.n 
24.38 
24.08 
23.85 
23.76 
23.71 
25.07 
23.82 
23.69 
23.21 
23.86 
23.n 
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.n 

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 
181.70 
187.52 
188.06 
188.42 
181.70 
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. 16 
186.62 
186.26 

23.20 
23.00 
22.87 
22.66 
22.65 
22.99 
22.85 
22.64 
22.47 
21.97 
22.81 
22.60 
22.46 
22.25 
22.60 
22.45 
22.24 
22.10 
22.60 
22.47 
22.25 
22.12 
22.61 
22.47 
22.27 
22.13 
22.13 
22.47 
22. 12 
22.11 
i!1.61 
22.24 
22.11 
21.95 
21.96 
22 . 46 
21.91 
21.91 
21.97 
22.25 
22 .1 1 
21.99 
21. 99 
22. 16 
22 . 02 
22.02 
22.02 

188.96 
188.06 
188. 42 
187.70 
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.n 
186.08 
186. 26 
185.n 
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 

23.33 

23.17 
23.05 
22.97 
23.36 
23.15 
22.91 
22.84 
22.23 
23.09 
22.90 
22.n 

22.95 
22.68 
22.51 
22.43 
22.86 
22.72 
22.60 
22.47 
23.00 
22.79 
22.57 
22.44 
22.38 
22.81 
22 .54 
22.41 
21. 91 
22.59 
22.43 
22.28 
22.19 
22.68 
22.45 
22.22 
22 .15 
22.57 
22 . 40 
22.23 
22.12 
22.32 
22 . 17 
22.06 
22.02 

0.834 

0.834 
0.834 
0.834 
0.834 
0.869 
0.869 
0.869 
0.812 
0.949 
0.949 
0.983 

1.063 
1.086 
1.120 
1. 120 
1.063 
1.086 
1.086 
1.063 
1.120 
1.063 
1.063 
1.040 
1.040 
1.040 
1. 040 
1.040 
0.949 
1.006 
1.040 
1.006 
0.983 
0. 983 
1.006 
0.983 
0.983 
0.949 
0.983 
0.949 
0.949 
0.869 
0.869 
0.812 
0.732 

14.82 
14.81 
14.80 
14.78 
14.76 
1/ •• 70 

14.74 
14.78 
14.74 
14.73 
14.72 
14.66 
14.66 
14.58 
14.53 
14.50 
14.50 
14.51 
14 . 51 
14.52 
14.52 
14.52 
14.54 
14.52 
14.52 
14.52 
14.52 
14.50 
14 . 50 
14.50 
14.49 
14 . 51 
14.50 
14.50 
14 .50 
14.50 
14.50 
14 .50 
14.51 
14. 51 
14.52 
14.54 
14.55 
14.65 
14.68 
14.n 
14 . 75 



I, 
I 

DATE CLOCK 
TIME 

ASCENSION ~ELL TEST No.1. 30 Min. DATA PAGE 3 

PA TA P~H TWH P2 T2 PO DELP PJAMES TEST 
TIME PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F (PSIA ( PS I ) (PS I A ) 

~ ............................ -................ .. ........... -.............. -.... ......................................................................... .. ........ .... ............. .. 

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·56 
03·Dec·86 
03·Dec · 86 
03 ·Dec·86 
04'Dec'!l6 
04 ·Dec·86 
04·Dec·86 
04·Dec·86 
04·Dec·86 
04·Dec · 86 
04·Dec·86 
04·Dec·86 
04·Dec · 86 
04·Dec·86 
04 ·Dec·86 
04·Dec·86 
04·Dec·86 
04·Dec·86 
04 ·Dec·86 
04·Dec·86 
04'Dec-86 
04·Dec·86 
04 ·Dec·86 
04·Dec·86 
04 ·Dec · 86 
04·Dec·86 
04'Dec -86 
04·Dec · 86 
04 ·Dec· 86 
04 · Dec·86 
04·Dec·86 
04·Dec · 86 
04·Dec·86 
04 ' Dec -86 
04'Dec-86 
04·Dec·86 
04'Dec'86 
04 · Dec · 86 

13:09:38 
13:39:38 
14:09:39 
14:39:40 
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 
06:02: 16 
06:32:17 
07:02:16 
07:32: 16 
08:02:16 
08:31:01 
09:01 :02 
09:31 :02 
10:01 :02 
10:31 :02 
11 :01 :03 
11:31:01 
12:01:02 
12:31:01 
12:49 :23 
13:02 :23 
13:32:24 
14: 02:23 
14:32:24 
15 :02:25 
15:32:24 
16: 02:24 

61.16 
61.66 
62.16 
62.66 
63.16 
67.90 
68.54 
69.04 
69.54 
70.04 
70.54 
71.04 
71.54 
72.04 
72.54 
73.04 
73.54 
74.04 
74.54 
75.04 
75 . 54 
76.04 
76.54 
n.04 
n.54 
78.04 
78.54 
79.04 
79.54 
80.04 
80.52 
81.02 
81.52 
82.02 
82 . 52 
83.02 
83.52 
84 . 02 
84 .52 
84.82 
85.04 
85.54 
86. 04 
86.54 
87. 04 
87.54 
88.04 

14.42 
14.42 
14.42 
14.42 
14.43 
14.38 
14.39 
14.38 
14.39 
14.40 
14.40 
14.39 
14.39 
14.39 
14.39 
14.38 
14.38 
14.38 
14.37 
14 .37 
14.37 
14.37 
14.37 
14.37 
14.37 
14.38 
14.38 
14.39 
14.39 
14.41 
14.41 
14.41 
14.42 
14.43 
14.43 
14.42 
14.42 
14. 42 
14 . 42 
14.42 
14. 41 
14.41 
14.42 
14.41 
14.40 
14.40 
14.40 

78.80 
78.80 
79.16 
79.34 
n.90 
71.78 
71.78 
71.78 
71.78 
71.96 
12.32 
72.32 
12.32 
71.42 
70.88 
69.98 
69.98 
70.34 
70.88 
71.06 
70.52 
69.98 
69.62 
69.98 
68.54 
69.98 
70.34 
70.34 
71.06 
71.42 
75.92 
74.84 
76.28 
78.26 
79.34 
78. 26 
n.36 
n.n 
n.90 
n .n 
n .90 
79.70 
79.70 
79.16 
78.26 
79 .16 
n.90 

25.28 
24.02 
22.85 
22.78 
23.33 
22.83 
24.67 
22.57 
24.32 
22.81 
23.66 
22.55 
22.99 
22.83 
22.64 
22.50 
22.43 
22.84 
22.62 
22.50 
22.41 
22.85 
22.58 
22.46 
22.34 
22.25 
22.64 
22.47 
24.38 
25.29 
22.75 
23.53 
22.39 
22.31 
22.75 
23.52 
24.43 
22. 31 
21.82 
22.70 
22 .52 
22.40 
22.30 
22.22 
22 .62 
22 .36 
22.27 

186.62 
187.52 
186.98 
186.08 
186.08 
186.26 
186.62 
186.08 
185.72 
186.26 
186.62 
186.08 
185.72 
186.26 
186.98 
186.08 
185.12 
186.26 
186.62 
186.26 
185.72 
185.18 
186.08 
186.26 
185.72 
185.18 
185.12 
186.26 
185.72 
185.36 
185.12 
186.26 
186.08 
185.72 
185.18 
185.12 
186.08 
185.36 
185 .18 
185.12 
185.36 
186.08 
185.12 
185.36 
185.36 
186 .08 
185.36 

E-3 

22.30 
22.02 
21.81 
21.81 
22.31 
21.64 
21.65 
21.42 
21.29 
21.65 
21.44 
21.43 
21.79 
21.64 
21.43 
21.28 
21.28 
21.63 
21.41 
21.27 
21.27 
21.62 
21.05 
20.71 
20.70 
20.57 
20.93 
20.93 
20.73 
20.60 
21. 10 
20.96 
20.75 
20.62 
21.33 
20.97 
20.47 
20.26 
19.n 
20.75 
20.60 
20.47 
20.26 
20.25 
20 .60 
20. 45 
20.24 

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 
1~4.28 

184.28 
184.28 
184 .82 
184.28 

22.45 
22.20 
22.05 
21.94 
22.47 
21.99 
21.80 
21.70 
21.47 
21.94 
21.82 
21.71 
22.09 
21.98 
21.79 
21.63 
21.57 
22.00 
21.78 
21.66 
21.58 
22.02 
21.76 
21.60 
21.53 
21.37 
21.80 
21.63 
21.54 
21.46 

21.n 
21.63 
.21.54 
21.94 
21.69 
21.57 
21.42 
20. 91 
21.84 
21 .68 
21.49 
21.40 
21.34 
21.12 

0.754 
0.789 
0.754 
0.754 
0.697 
0.732 
0.732 
0.697 
0.617 
0.674 
0.697 
0.674 
0.732 
0.674 
0.674 
0.697 
0.697 
0.697 
0.697 
0.697 
0.674 
0.617 
0.640 
0.674 
0.640 
0.640 
0.617 
0.640 
0.640 
0.640 
0.583 
0. 560 
0.560 
0.537 
0.446 
0.560 
0.583 
0.583 
0. 537 
0.560 
0. 583 
0.583 
0.560 
0.537 
0.537 

14.70 
14.75 
14.74 
14.71 
14.70 
14.48 
14.49 
14.48 
14.48 
14.49 
14.50 
14.50 
14.50 
14.47 
14.48 
14.47 
14.48 
14.49 
14.49 
14.49 
14.49 
14.48 
14.48 
14.49 
14.46 
14.47 
14.48 
14.49 
14.51 
14.53 
14.58 
14.64 
14.66 
14.70 
14.72 
14.69 
14.63 
14.62 
14.63 
14.62 
14.63 
14.67 
14.70 
14.69 
14.70 
14.72 
14 .67 



DATE CLOCK 
TIME 

ASCENSION WELL TEST No.1. 30 14in. DATA 

TEST 
TIME 

PA TA PWH TWH 
(PSIA (DEG F )( PSIA (DEG F 

PAGE 4 

P2 T2 PO DELP PJAMES 
( PSIA )( DEG F ) ( PSIA ( PS I ) (PS I A ) 

........... _ ..... .. ................. _. -................................. _ ....... _ .. .. ....... .. - ..... . ......... .. . ... ........... .. ........... _ .. .. ... - .............................. .... ... .. ........ .. .. .... ---
04·Dec·86 
04 ·Dec·86 
04·Dec·86 
04 ·Oec·86 
04·Oec · 86 
04·Oec·86 
04·Oec · 86 
04·Oec·86 
04·Dec·86 
O4·Dec·86 
04·Dec·86 
04'Oec-86 
04·Oec·86 
04·Dec·86 
04·0ec·86 
05·Oec·86 
05·Dec·86 
05-0ec ' 86 
05·Dec·86 
05·Oec·86 
05'Dec -86 
05-0ec -!36 
05-Dec'86 
OS'Dec-86 
OS-Dec-86 
OS ' Dec-86 
OS-Dec'86 
05-Dec-86 
05 · Dec · 86 
OS·Dec·86 
05'Dec-86 
05·Dec · 86 
OS -Oec'86 
05 ·Dec· 86 
OS·Dec · 86 
OS- Dec·86 
OS- Dec·86 
05'Dec-86 
05- Dec-86 
OS-Dec ' 86 
OS·Oec·86 
OS'Dec-86 
OS-Oec' 86 
OS·Oec·86 
OS ·Dec·86 
OS -Dec ' 86 
05 ·Oec·86 

16:32:23 
17:02:25 
17:32:24 
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:C3 
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 

88.54 
89.04 
89.54 
90 .04 
90.53 
91.03 
91.53 
92.03 
92.54 
93.04 
93.54 
94.04 
94.54 
95.04 
95.54 
96.03 
96.53 
97.03 
97.53 
98.03 
98.53 
99.03 
99.53 

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 

14.40 
14.38 
14.39 
14.38 
14.38 
14.38 
14.37 
14.37 
14.37 
14.38 
14.38 
14.38 
14.39 
14.39 
14.39 
14.39 
14.38 
14.39 
14.38 
14.38 
14.38 
14.38 
14 .38 
14.38 
14.38 
14.38 
14.39 
14.39 
14.40 
14.39 
14.41 
14. 41 
14.42 
14. 42 
14.42 
14.42 
14. 42 
14. 44 
14 . 44 
14. 44 
14.44 
14.44 
14 .44 
14 .43 
14 .41 
14 . 42 
14.41 

n .n 
75.92 
75.38 
74.84 
73.94 
73.04 
72.32 
72.32 
72.32 
72.32 
71.96 
71.96 
71.96 
71.78 
71.42 
71.78 
70.88 
71.06 
71.06 
71.06 
71.42 
71.42 
71.06 
71.06 
70.88 
71.42 
71.06 
70.52 
70.88 
70.52 
69.62 
71.42 
71.42 
73 .04 
73 .40 
73.94 
74. 84 
75 .92 
76 .82 
78 .80 
76.82 
78 .26 
79.70 
78.44 
n.36 
79 . 70 
n.18 

22.14 
22.55 
22.32 
22.18 
22.13 
22.00 
22.24 
22.18 
2~.09 

21.95 
22.27 
22.12 

22.03 
21.98 
22.22 
22.12 
22.05 
21.81 
22.20 
22.05 
22.00 
21.51 
22.16 
22.02 
21.95 
21.51 
22.15 
22.00 
14.70 
21.70 
22 . 13 
21.97 
21.90 
22.19 
21.83 
21. 84 
21.81 
22.04 
21.87 
40 .02 
63.56 
62.74 
62.92 
63.44 
63.41 

141. 97 
127.52 

E-4 

185.18 
184.82 
185.36 
185.36 
185.18 
185.18 
185.18 
185.36 
185.18 
185.18 
1135.18 
185.72 
185.18 
184.82 
185.36 
185.72 
185 .36 
185.18 
185.18 
185.72 
185.18 
185.18 
185.18 
185.72 
185.18 
184.82 
185 . 18 
185.72 
185 . 18 
184.82 
185.18 
185.72 
185.36 
185.18 
185.36 
185.36 
184 .82 
184 .82 
185 .36 
187.52 
182 . 48 
184.28 
186.62 
187.52 
187.70 
180.50 
179.60 

20.10 
20.58 
20.23 
20.08 
20.09 
19.87 
20.22 
20.07 
20.08 
19.88 
20.23 
20.08 
20.09 
19.88 
20.23 
20.09 
19.88 
19.74 
20.08 
20.08 
19.87 
19.38 
20.09 
20.08 
19.87 
19 .38 
20.09 
20 . 09 
19.89 
19.74 
20 . 12 
19. 90 
19.91 
20.27 
19.91 
19. 91 
19. 91 
20. 28 
19 .93 
39 . 22 
62.04 
61 . 19 
61.54 
61.88 
62.00 

140.79 
125 .99 

183.92 
183.38 
183.92 
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 

0.537 

0.640 
0.640 
0.617 
0.640 
0.617 
0.674 
0.674 
0.674 
0.617 
0.674 
0 .674 
0. 640 
0.617 
0.640 
0.640 
0.640 
0.617 
0.674 
0.640 
0.640 
0. 560 
0.617 
0.617 
0.617 
0.560 
0.617 
0.61 7 
0.640 
0.583 
0.583 
0.617 
0.617 
0.560 
0.034 
0. 503 
0.423 
0. 503 
0.537 

-0 .389 
' 0.331 
-0.526 
' 0. 160 
' 0. 057 
-0.023 
0.022 
0. 079 

14.68 
14.62 
14.58 
14.52 
14.58 
14.51 
14 . 49 
14.49 
14.48 
14.48 
14.48 
14. 48 
14.48 
14 . 47 
14.47 
14.47 
14.46 
14. 45 
14.47 
14.48 
14.48 
14.48 
14.49 
14.48 
14.45 
14.46 
14. 48 
14. 44 
14.47 
14. 47 
14.46 
14. 49 
14. 51 
14.58 
14.59 
14 .62 
14 .63 
14.66 
14 .65 
14 .57 
14.61 
14.64 
14 .59 
14.57 
14.49 
14 .54 
14.47 



DATE CLOCK 
TIME 

ASCENSION WELL TEST No.1. 30 Hin. DATA 

TEST 
TIME 

PA TA PIolH TWH 
( PSIA ) ( DEG F )( PSIA ) ( DEG F 
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P2 T2 PO DELP PJAMES 
( PSIA )( DEG F ( PSIA ) ( PSI) (PSIA) 

............ _ .... _ .................................. -....................................................................................................... --_ ................................................. .. 
OS-Dec-86 
Os-Dec-86 
05-Dec-86 
Os-Dec-86 
05-Dec-86 
OS-Dec-86 
05-Dec-86 
OS-Dec-86 
05-Dec-86 
OS-Dec-86 
Os-Dec-86 
05-Dec-86 
05-Dec-86 
05-Dec-86 
05-Dec-86 
06-Dec-86 
06-Dec-86 
O6-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 
O6-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 
06-0ec-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 

i5 :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 
129.55 
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 

14.40 
14.40 
14.40 
14.39 
14.41 
14.40 
14.40 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.39 
14.40 
14.39 
14.38 
14.36 
14.37 
14.37 
14.37 
14.38 
14.39 
14.39 
14.39 
14.39 
14.41 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.43 
14.42 
14.43 
14.43 
14.43 
14.42 
14.43 
14.43 
14.42 
14.41 

14.41 

n.90 
76.46 
75.92 
75.02 
73.94 
73.76 
73.40 
73.40 
73.04 
73.04 
73.40 
73.04 
73.04 
72.86 
72.86 
72.86 
72.50 
72.32 
71.96 
71.78 
71.78 
71.78 
71.78 
71.78 
71.42 
71.06 
71.42 
71.78 
71.78 
72.32 
72.32 
72.86 
73.76 
n.36 
n.90 
78.80 
80.24 
n.18 
78.26 
n.36 

78.26 
77.18 
79.34 
78.44 
78.44 
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.n 
22.18 
22.02 
21.92 
21.39 
22.14 
21.99 
21.94 
58.09 
64.62 
64.39 
64.75 
63.92 
63.51 

127.85 
12i.58 

179.06 
178.70 
In.98 
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 
186.98 
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 

120.78 
119.23 
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 
20.94 
21.29 
21.08 
20.96 
20.96 
20.76 
21.11 
20.97 
20.97 
20.62 
21.12 
20.97 
20.n 
57.37 
63.78 
63.77 
64.27 
63.43 
62.93 

126.98 
120.99 

178.16 
1n.62 
1n.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 
20.88 
20.80 
48.43 

63.65 
64.26 
63.46 
63.02 

127.39 
12i.09 

0.079 
0.079 
0.102 
0.079 
0.102 
0.102 
0.159 
1.473 
1.393 
1.336 

1.302 
1.279 
1.199 
1.199 
1.165 
1.142 
1.142 
1.142 
1.107 
1.085 
1.085 
1.085 
1.085 
1.085 
1.085 
1.085 
1.050 
1.050 
1.050 
1.050 
1.005 
1.027 
0.970 
0.913 
0.833 
0.833 
0.890 
0.890 

11.097 

0.102 
0.056 
0.056 
0.056 

-0.058 
-0.001 

14.55 
14.49 
14.52 
14.37 
14.34 
14.33 
14.32 
15.32 
14.79 
14.75 
14.74 
14.72 
14.71 
14.70 
14.70 
14.68 
14.67 
14.66 
14.65 
14.64 
14.63 
14.63 
14.62 
14.63 
14.62 
14.62 
14.63 
14.63 
14.64 
14.65 
14.64 
14.67 
14.69 
14.69 
14.66 
14.67 
14.68 
14.58 
14.62 
14.54 
14.56 
14.52 
14.60 
14.60 
14.60 
14.57 
14.S4 



DATE CLOCK 
TIME 

ASCENSION WELL TEST No.1. 30 Min. DATA 

TEST 
TIME 

PA TA PIJH T\JH 
( PSIA ) ( OEG F )( PSIA ) ( DEG F 

PAGE 6 

P2 T2 PO DEL? PJAMES 
( PSIA )( DEG F ) ( PSIA ) ( PSI) (PSIA) 

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

06-0ec-86 
06-Dec-86 
06-Dec-86 
06-Dec-86 
06'Dec-86 
06-0ec-86 
06'Oec-86 
06'Dec-86 
06-0ec'86 
06-Dec-86 
06-0ec-86 
06'Oec-86 
06'Oec-86 
06-0ec-86 
06-Dec-86 
06-Dec-86 
07-Dec'86 
07-Dec-86 
07-Dec-86 
07-0ec-86 
07-Dec-86 
07-0ec-86 
07-0ec-86 
07-Dec-86 
07-Dec-86 
07-0ec-86 
07-Dec-86 
07-Dec'86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-0ec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-U 
07-Dec-86 
07-Dec'86 
07-Dec-86 
07-0ec-86 
Or-Dec-Be 
07-0ec-86 

16:00:48 
16:30:47 
17:00:47 
17:30:48 
18:00:47 
18:30:47 
19:00:01 
19:30:01 
20:00:03 
20:30:04 
21:00:03 
21:30:03 
22:00:04 
22:30:05 
23:00:04 
23:30:03 
00:00:04 
00:30:05 
01:00:05 
01 :19:37 
01:31:19 
02:01: 19 
02:31:20 
03:01 :20 
03:31:19 
04:01:19 
04:31:20 
05:01:20 
05:31:21 
06:01:19 
06:31:20 
07:01: 19 
07:31 :21 
08:01 :20 
08:31 :20 
09:01: 19 
09:31: 19 
10:01:20 
10:31:19 
11:01:20 
11:31:20 
12:01:21 
12:31:19 
13:01 :20 
13:31:19 

14:0; :i9 
14:31:20 

136.01 
136.51 
137.01 
137.51 
138.01 
138.51 
139.00 
139.50 
140.00 
140.50 
141.00 
141.50 
142.00 
142.50 
143.00 
143.50 
144.00 
144.50 
145.00 
145.33 
145.52 
146.02 
146.52 
147.02 
147.52 
148.02 
148.52 
149.02 
149.52 
150.02 
150.52 
151. 02 
151.52 
152.02 
152.52 
153.02 
153.52 
154.02 
154.52 
155.02 
155.52 
156.02 
156.52 
157.02 
157.52 
158.02 
158.52 

14.40 
14.41 
14.40 
14.40 
14.40 
14.39 
14.40 
14.40 
14.39 
14.39 
14.39 
14.40 
14.40 
14.40 
14.41 
14.41 
14.40 
14.41 
14.39 
14.40 
14.39 
14.38 
14.39 
14.39 
14.38 
14.38 
14.38 
14.39 
14.39 
14.39 
14.40 
14.41 
14.41 
14.43 
14.44 
14.44 
14.46 
14.46 
14.45 
14.45 
14.46 
14.44 
14.43 
14.43 
14.42 
14.41 
i4.42 

77.18 
77.18 
76.82 
75.92 
75.38 
74.30 
73.76 
73.04 
72.86 
72.86 
72.50 
72.32 
72.32 
72.32 
72.32 
72.32 
71.96 
71.96 
71.96 
71.78 
71.96 
71.78 
71.78 
71.78 
71.42 
71.78 
71.78 
71.42 
71.78 
71.96 
71.78 
"1.42 
72.32 
83.30 
76.28 
75.74 
76.82 
78.44 
7'9.34 
79.70 
7'9.34 
77.90 
75.92 
79.70 
79.34 
79.16 
18.26 

118.23 
115.73 
114.36 
123.07 
122.36 
122.42 
137.12 
205.52 
35.31 
27.54 
25.60 
24.24 
23.35 
22.92 
22.62 
22.98 
22.45 
22.33 
22.24 
22.18 
21.73 
22.27 
22.17 
22.06 
21.95 
22.21 
22.04 
21.98 
21.90 
22.14 
21.89 
21.91 
21.89 
22.00 
21.82 
21.83 
21.74 
21.98 
21.76 
21.72 
21.64 
21.88 
21.71 
21.65 
22.16 
21.80 
21.65 

179.60 
178.52 
177.08 
175.64 
174.38 
173.12 
170.24 
176.72 
215.78 
209.12 
205.70 
201.92 
198.14 
195.26 
193.64 
193.82 
192.02 
191.30 
190.40 
189.86 
189.50 
189.50 
189.86 
189.14 
188.60 
188.42 
188.06 
188.60 
188.06 
187.70 
187.52 
188.06 
187.52 
187.16 
187.16 
187.52 
187.16 
186.98 
186.62 
186.98 
186.62 
186.62 
186.26 
186.62 
186.26 
1136.26 
186.26 

E-6 

117.68 
115.29 
114.09 
122.68 
121.83 
121.68 
136.61 
205.05 
33.33 
26.29 
24.39 
22.99 
22.14 
21.79 
21.45 
21.80 
21.44 
21.31 
21.08 
21.09 
20.73 
21.07 
21.08 
21.08 
20.93 
21.06 
20.92 
20.93 
20.72 
21.08 
20.74 
20.95 
20.74 
21.12 
20.78 
20.78 
20.80 
21.00 
20.78 
20.79 
20.65 
20.78 
20.62 
20.62 
21.11 
20.60 
20.61 

178.70 
177.62 
175.82 
174.38 
173.30 
171.68 
169.34 
175.64 
213.80 
207.50 
204.26 
200.48 
196.70 
193.82 
192.38 
192.38 
190.58 
190.04 
188.96 
188.60 
188.06 
188.42 
188.42 
188.06 
187.52 
187.16 
186.98 
187.52 
186.98 
186.26 
186.26 
186.98 
186.26 
186.08 
186.08 
186.26 
186.08 
185.72 
185.36 
185.72 
185.36 
185.36 
185.18 
185.36 
185.18 
i85. i8 

185.18 

117.70 
115.17 
113.93 
122.77 
122.00 
121.98 
136.81 
205.68 
33.32 
25.90 
24.12 
21.34 
22.07 
21.66 
21.36 
21.63 
20.60 
20.59 

20.92 
20.51 
21.04 
20.92 
20.85 
20.72 
21.00 
20.82 
20.78 
20.67 
20.94 
20.73 
20.74 
20.62 
20.87 
20.67 
20.65 
20.61 
20.81 
20.63 
20.60 
20.49 
20.78 
20.58 
20.47 
20.99 
20.59 
20.45 

0.022 
-0.001 
-0.001 
-0.001 
0.022 
0.022 

-0.001 
0.525 
1.302 
1.165 
1.279 

'0.058 
1.142 
1.027 
t .005 
0.330 
0.193 
0.193 

1.050 
1.050 
1.005 
0.970 
0.970 
0.970 
0.970 
0.947 
0.947 
0.970 
0.947 
0.947 
0.947 
0.947 
0.913 
0.947 
0.947 
0.947 
0.970 
0 .• 947 
0.947 
0.970 
0.913 
0.947 
0.947 
0.970 
0.890 
0.913 

14.49 
14.49 
14.44 
14.47 
14.40 
14.35 
14.29 
23.15 
14.95 
14.n 
14.72 
14.72 
14.70 
14.68 
14.68 
14.68 
14.67 
14.66 
14.66 
14.66 
14.65 
14.65 
14.64 
14.65 
14.64 
14.64 
14.64 
14.64 
14.65 
14.65 
14.65 
14.65 
14.66 
14.67 
14.61 
14.62 
14.62 
14.65 
14.62 
14.64 
14.62 
14.59 
14.52 
14.63 
14.64 
14.61 

14.60 



DATE CLOCK 
TIME 

ASCENSION ~eLL TeST No.1. 30 Min. DATA PAGE 7 

TeST 
TIME 

PA TA PWH T~H P2 T2 PO DELP PJAMES 
( PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI) (PSIA) 

...................................................................................................... __ ..................................................................................... .. 

07-Dec-86 
07-Dec'86 
07'Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07'Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 

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 

07-Dec-86 23:31:10 
08-Dec-86 00:01:11 
08-Dec-86 00:31:11 
OS-Dec-86 01:01:11 
08-Dec-86 01:31:11 
08-Dec-86 
OS-Dec-86 
OS-Dec-86 
OS-Dec-86 
08-Dec-86 
OS-Dec-86 
OS-Dec-86 
OS-Dec-86 
OS'Dec-86 
OS'Dec-86 
08-Dec-86 
OS-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-56 
08'Dec-86 
08-Dec-86 
08-Dec-86 
OS-Dec-86 
08-Dec-86 
OS'Dec-86 
OS-Dec-86 
OS-Dec-86 
OS-Dec-56 
OS-Dec-56 

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 
OS: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 

159.02 
159.52 
160.02 
160.52 
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 
173,03 
173 .51 
174.01 
174.51 
175.01 
175.51 
176.01 
176.51 
177.01 
177.51 
17S.01 
178.51 
179;01 
179.51 
180.01 
180.51 
i 81.01 

14.42 
14.41 
14.40 
14.40 
14.39 
14.39 
14.38 
14.39 
14.38 
14.37 
14.37 
14.37 
14.38 
14.37 
14.37 
14.37 
14.37 

78.S0 
77.72 
77.36 
76.82 
75.92 
74.84 
74.30 
73.76 
73.40 
72.50 
71.96 
71.96 
71.78 
71.78 
71.78 
71.42 
71.42 

21.59 186.62 
21.60 186.08 
21.61 186.08 
21.57 186.26 
21.48 186.08 
21.71 185.72 
21.52 185.72 
21.50 185.72 
21.77 185.36 
21.57 185.72 
21.48 185.36 
21.42 185.18 
21.17 lS5.18 
21.46 185.36 
21.42 185.36 
21.36 185.18 
21.55 184.82 

14.37 71.06 21.38 184.82 
14.36 71.06 21.33 185.18 
14.37 70.88 21.03 184.64 
14.38 71.06 21.48 185.18 
14.38 71.06 21.36 185.18 
14.38 
14.38 
14.38 
14.37 
14.37 
14.37 
14.36 
14.37 
14.37 
14.38 
14.39 
14.39 
14.41 
14.42 
14.42 
14.43 
14.43 
14.43 
14.42 
14.43 
14.43 
14.43 
14.42 
14.42 
14.42 

71.06 
71.06 
71.06 
70.88 
70.88 
70.88 
70.88 
70.88 
70.52 
71.06 
71.06 
71.06 
71 .42 
71.96 
71.96 
72.50 
73.04 
75.02 
71.06 
78.80 
78.80 
79.88 
80.24 
81.68 
80.78 

21.48 
21.36 
21.29 
21.35 
21.32 
21.32 
21.30 
21.50 
21.29 
21.26 
20.93 
21.36 
21.27 
21.21 
21.51 
21.28 
21.26 
21.84 
21.37 
21.28 
21.21 
21.23 
21.19 
21.18 
21. 16 

185.18 
185.18 
185.18 
184.82 
184.82 
185.18 
185.18 
184.64 
184.82 
185.18 
184.82 
185.18 
185.18 
185.18 
184.82 
185.18 
185.18 
184.82 
184.64 
185.18 
185.18 
184.64 
184.82 
184.82 
184.64 

E-7 

20.62 
20.60 
20.60 
20.46 
20.45 
20.58 
20.23 
20.23 
20.43 
20.43 
20.22 
20.08 
19.87 
20.07 
20.08 
20.07 
20.21 

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 

20.07 183.74 
19.85 183.92 
19.72 183.38 
20.09 183.92 
20.09 ·183.92 
20.09 
20.09 
20.08 
20.07 
19.86 
19.86 
19.85 
20.07 
19.86 
19.87 
19.53 
19.88 
19.90 
19.91 
20.12 
19.92 
19.92 
20.48 
20.13 
20.14 
20.14 
20.13 
19.91 
19.91 

19.91 

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 
183.74 

20.42 
20.42 
20.42 
20.39 
20.32 
20.55 
20.34 
20.33 
20.51 
20.39 
20.29 
20.23 
19.99 
20.25 
20.24 
20.18 
20.36 
20.20 
20.12 
19.87 
20.30 
20.17 
20.30 
20.17 
20.13 
20.17 
20.11 
20.12 
20.08 
20.30 
20.10 
20.09 
19.76 
20.19 
20.13 
20.07 
20.33 
20.12 
20.09 
20.68 
20.24 
20.14 
20.08 
20.12 
20.07 
20.08 
20.06 

0.913 
0.890 
0.913 
0.856 
0.856 
0.833 
0.833 
0.833 
0.856 
0.856 
0.856 
0.856 
0.833 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.776 
0.776 
0.799 
0.776 
0.799 
0.776 
0.776 
0.776 
0.776 
0.776 
0.753 
0.776 
0.776 
0.719 
0.776 
0.776 
0.n6 
0.776 
0.776 
0.776 
0.856 
0.753 
0.776 
0.799 
0.776 
0.799 

0.799 
0.799 

14.63 
14.53 
14.58 
14.50 
14.48 
14.43 
14.41 
14.37 
14.36 
14.34 
14.34 
14.34 
14.33 
14.33 
14.33 
14.33 
14.32 
14.32 
14.32 
14.31 
14.31 
14.32 
14.31 
14.32 
14.31 
14.31 
14.31 
14.30 
14.30 
14.30 
14.30 
14.31 
14.31 
14.33 
14.33 
14.36 
14.37 
14.39 
14.40 
14.46 
14.36 
14.54 
14.55 
14.53 
14.54 
14.56 
14.57 



DATE CLOCK 
TIME 

ASCENSION ~ELL TEST No.1. 30 Min. DATA PAGE 8 

PA TA P~H T~H P2 T2 PO DEL? PJAMES TEST 
TIME ( PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ( PSI ) (PSIA) 

.......... -_ .......................................................................................................... . .............................................................................. ... .... .. 

08'Dec-86 
08'Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08'Dec-86 
OS-Dec-86 
08-Dec'86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec -86 
08-Dec ' 86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08'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 
09-Dec- 86 
09-0ec-86 
09 ' Oec-86 
09 -Dec -86 
09-Dec -86 

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 :31 : 21 
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 
204.42 

14.42 
14.41 
14.41 
14.40 
14.40 
14.39 
14.39 
14.39 
14.38 
14.37 
14.38 
14.38 
14.38 
14.37 
14.38 
14.39 
14.39 
14.39 
14.39 
14.38 
14.37 
14.38 
14.38 
14.37 
14.37 
14.36 
14.36 
14.35 
14.36 
14.36 
14.35 
14.36 
14.36 
14.36 
14 .37 
14.39 
14.40 
14 . 41 
14.42 
14.41 
14 . 43 
14.43 
14.43 
14.43 
14.42 
14.42 
14.41 

79.88 
78.80 
79.34 
77.90 
78.44 
77.72 
76.82 
75.92 
75.3S 
74.84 
73.76 
72.86 
72.32 
71.96 
71.78 
71.78 
71.42 
71.06 
71.06 
70.88 
70.52 
70.88 
70.52 
70.52 
70.34 
70.34 
69.98 
69.98 
69.98 
69.98 
69.62 
69.62 
69.44 
69.44 
69.62 
70 .34 
71.06 
72 .32 
72 .32 
72.86 
73. 76 
73.76 
75. 02 
79.70 
78.80 
80.24 
78.44 

21.38 
21. 19 
21. 15 
21.09 
21.17 
21.12 
21.09 
21.33 
21. 1 1 
21.09 
20.73 
21. 12 
21.05 
21.03 
21.27 

184.64 
184.64 
184.82 
184.64 
184.82 
184.64 
184.64 
184.28 
184.64 
184.64 
184.28 
184.64 
184.64 
184.64 
183.92 

21.04 . 184.28 
21.03 184.64 
21.47 184.28 
21.19 184.28 
21.03 184.64 
20.99 184.64 
21.04 184.28 
21.01 184.64 
20.99 184.64 
20.95 184.28 
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 
184.28 
184 .28 
184.64 
184 . .18 
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 

20.26 
19.90 
19.90 
19.89 
19.89 
19.89 
19.74 
20.09 
19.73 
19.72 
19.38 
19.73 
19.52 
19.51 
19.73 

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 

19.53 '183.20 
19.53 183.38 
19.88 183.20 
19.74 183.20 
19.52 183.20 
19.51 183.38 
19.52 182.84 
19.52 183.38 
19.51 183.38 
19.37 183.20 
19.50 
19.35 
19.35 
19.15 
19.35 
19.35 
19.35 
19.50 
19.36 
19.37 
19.04 
19.40 
19.41 
19.41 
19.55 
19.43 
19.43 
19.22 
19. 78 
19.77 
19 . 56 
19. 55 

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 

20.24 
20.06 
20.02 
20.00 
20.03 
19.97 
19.93 
20.14 
19.93 
19.93 
19.56 
19.94 
19.38 
19.86 
20.10 
19.88 
19.86 
20.22 
19.99 
19.86 
19.78 
19.86 
19.85 
19.82 
19.76 
20.01 
19.84 
19.76 
19.58 
19.81 
19.78 
19.71 
20.00 
19.78 
19.72 
19.47 
19.83 
19.80 
19.75 
20.01 
19 .81 
19.79 
19.51 
19. 87 
19.78 
19.73 
19 .78 

0.776 
0.776 
0.799 
0.776 
0.719 
0.753 
0.719 
0.719 
0.753 
0.776 
0.753 
0.753 
0.753 
0.753 
0.719 
0.719 
0.719 
0.776 
0.719 
0.696 
0.696 
0.696 
0.696 
0.696 
0.696 
0.662 
0.662 
0.662 
0.662 
0.696 
0.696 
0.696 
0.696 
0.696 
0.696 
0.639 
0.696 
0.696 
0.662 
0. 662 
0.639 
0.662 
0.639 
0.696 
0.696 
0.719 
0.639 

14.57 
14.54 
14.56 
14.55 
14.55 
14.52 
14.53 
14.50 
14.46 
14.43 
14.37 
14.33 
14.32 
14.31 
14.31 
14.31 
0.13 

14.33 
14.32 
14.31 
14.31 
14.31 
14.31 
14.30 
14.29 
14.29 
14.28 
14.28 
14.28 
14.28 
14.28 
14.29 
14.28 
14.29 
14.30 
14.31 
14.33 
14.36 
14. 36 
14.37 
14.42 
14.42 
14.44 
14.55 
14.53 
14.59 
14.53 



I 
I 

i 
I( 
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DATE CLOCK 
TIME 

ASCENSION ~ELL TEST No.1. 30 Min. DATA PAGE 9 

TEST 
TI ME 

PA TA PWH TWH P2 T2 PO DEL? PJAMES 
PSIA ) ( OEG F )( PSIA ) ( OEG F ) ( PSIA )( OEG F ) ( PSIA ) ( PSI) (PSIA) 

.. ................... -_ ....... _ ...... _-_ ................................................................ .. ...... .. - ............. .. ........ __ ............. _ ..... __ .. .... --- _ ......... . . 

09-0ec-86 
09-0ec-86 
09-0ec-86 
09:0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec -86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-Dec-86 
09-0ec-86 
09-Dec -86 
10-0ec-86 
10-0ec-86 
10-0ec-86 
10-Dec-86 
10-0ec-86 
10-Dec-86 
10-0ec-86 
10-0ec-86 
10-0ec-86 
10-0ec-86 
10-0ec-B6 
10-0ec-86 
10-0ec-86 
10-0ec-86 
10-Dec -86 
10-0ec -86 
10-0ec-86 
10-0ec-86 
10-0ec -86 
10-0ec-86 
10-0ec-86 
10 -0ec-86 
10-0ec-86 
10-0ec-86 
10-0ec-86 

12:49:25 
13:37:25 
14:01:26 
14:25:26 
14:49:25 
15:37:26 
16:01:25 
16:30:22 
17:01:21 
17:34:22 
18:01:21 
18:31:21 
19:01:20 
19:33:36 
20:03:36 
20:33:38 
21:03:36 
21:33:37 
22:03:36 
22:33:36 
23:03:37 
23:33:37 
00:03:37 
00:33:38 
01:03:38 
01 :33:37 
02:03:37 
02:30:04 
03:04:38 
03:34:37 
04 :00:07 
04: 30: 19 
05 :00: 19 
05:35:19 
06:32:20 
07:30:15 
08:00:16 
08:35:51 
08:43 :37 
09:1 5:49 
09 :30:50 
09:50 :51 
11: 06:29 
11:31:31 
12:01:29 
12:31:27 
13: 00:23 

204.82 
205.62 
206.02 
206.42 
206.82 
207.62 
208.02 
208.51 
209.02 
209.57 
210.02 
210.52 
211. 02 
211.56 
212.06 
212.56 
213.06 
213.56 
214.06 
214.56 
215.06 
215.56 
216.06 
216.56 
217.06 
217.56 
218.06 
218.50 
219.08 · 
219.58 
220.00 
220.51 
221.01 
221.59 
222.54 
223.50 
224.00 
224 .60 
224.73 
225.26 
225.51 
225 .85 
227.' , 
227.53 
228.02 
228.52 
229.01 

14.42 
14.42 
14.42 
14.41 
14.42 
14.41 
14.41 
14.41 
14.41 
14.40 
14.40 
14.39 
14.38 
14.39 
14.39 
14.39 
14.40 
14.39 
14.40 
14.41 
14.40 
14.40 
14 . 40 
14.39 
14.38 
14.39 
14.37 
14.37 
14.37 
14.36 
14.37 
14.37 
14.37 
14.38 
14.38 
14.39 
14.40 
14.41 
14.42 
14 . 41 
14.42 
14.42 
14 .41 
14.43 
14.42 
14.42 
14.42 

n.36 
79.16 
78.80 
n.90 
79.16 
78.44 
78.44 
n.36 
76.46 
15.74 
15.02 
73.94 
n.86 
71.96 
71.96 
71.78 
71.78 
71.42 
71.42 
71.42 
71.42 
71.06 
71.06 
70.88 

20.87 
20.n 
20.43 
20.98 
20.83 
20.63 
20.64 

209.35 
293.89 
301.45 
298.11 
299.06 
294.99 
290.31 
293.31 
307.40 
306.73 
304.65 
301.39 
292.01 
287.30 
279.88 
276.71 
215.95 

184.28 
184.28 
183.74 
183.92 
183.92 
184.28 
183.74 
138.38 
168.44 
165.02 
163.58 
161.60 
159.80 
158.18 
155.30 
154.76 
154.04 
153.32 
152.60 
151.88 
150.98 
149.18 
149.00 
148.64 

19.56 
19.56 
19.21 
19.54 
19.56 
19.41 
19.40 

208.43 
293.05 
300.58 
297.34 
297.96 
294.01 
289.38 
292.47 
306.55 
305.71 
303.66 
300.43 
291. 15 
286.50 
279.10 
276.01 
215.29 

183.38 
183.20 
182 .84 
182.84 
182.84 

19.81 
19.70 
19.38 
19.85 
19.68 

183.20 19.49 
182.84 19.53 
142.34 208.98 
165.92 293.4328 
162.14 301.02 
161.06 297.6853 
158.90 298.6123 
156.92 294.5061 
155.48 289.8823 
152.42 292.9063 
151.88 306.9632 
150.98 306.3119 
150.62 304.206 
149.54 300.9513 
148.64 291.5259 
147.74 286.7863 
146.12 279.412 
145.76 276.2092 
145.22 215.4071 

0.696 
0.639 
0.639 
0.639 
0.639 
0.696 
0.662 

-0.344 
-0.310 
-0.310 
·0.287 
-0.287 
-0.253 
-0 . 230 
-0.230 
-0 . 230 
-0.230 
-0.230 
-0.196 
-0.196 
-0.173 
-0 . 150 
-0.150 
-0.150 

71.06 283.73 146.66 282.89 142.88 283.3079 -0.173 
70.88 296.12 145.76 295.21 142.34 295.693 -0.196 

70.52 
70.52 
70.52 
70.52 
70.52 
70.88 
71.06 
70.88 
70.88 
71.78 
n .50 
73.04 
15. 02 
74.30 
74.48 
15.38 
15.92 
n .90 
n .90 
79.16 
n.72 

298.48 
303.10 
307.97 
309. 13 
306.64 
308.52 
312.74 
315.85 
318.10 
314 .53 
309.05 
294.46 
288.96 
280. 30 
283 .89 
306.99 
571.66 
638.60 
704.84 
690.40 
146.80 

144.32 
143.78 
144.32 
144.32 
143.78 
143.78 
145.58 
146 .30 
149.00 
152.60 
151. 52 
150.62 
149. 54 
149. 54 
150.44 
123.26 
82.22 
87.08 
89.24 
90.50 
90.68 

E-9 

297.94 
302.09 
307.09 

14.23 
14.37 
14.38 
14. 38 
14. 39 
14 .40 
14.41 
14.42 
14.41 
14.42 
14.42 
14.27 
14.43 
14.42 
14.42 
14 .42 

140.54 
140.00 
140.54 
141.26 
140.54 
141. 26 
142.88 
144 . 14 
148.28 
152. 06 
152.06 
149.54 
148. 10 
147.74 
149.n 
126.14 
81.32 
85.82 
87.80 
88.52 
85.10 

14.361 
14.361 
14.361 
14.361 
14.361 

-0.173 
-0.173 
-0.150 
-0.196 
-0.196 
-0. 196 
-0.196 
- 0.173 
-0.1 73 
-0.173 
-0.1 73 
-0 . 196 
-0.173 
-0.173 
-0.173. 
-0.150 
-0.150 
-0. 173 
-0 . 173 

14.47 
14.59 
14.55 
14.53 
14.58 
14.57 
14.59 
14.48 
14.47 
14.46 
14.41 
14.36 
14.29 
14.26 
14.25 
14.25 
14.26 
14.25 
14.25 
14.25 
14.25 
14.24 
14.24 
14.23 
14.23 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
0.13 
0.13 
0. 13 
0. 13 
0. 13 
0.1 3 
0.1 3 
0.1 3 
0. 13 
0.13 
0.13 
0.13 
0.13 
0.13 
0. 13 
0. 13 



DATE 

ASCENSION ~ELL TEST No. FIRST STEP RATE TEST 

PA TA P~H T~H P2 T2 PO CLOCI( 
TIME 

TEST 
TIME PSIA ) ( OEG F )( PSIA ) ( OEG F ) ( PSIA )( OEG F ) ( PSIA 

PAGE 1 

DELP PJAI~ES 

( PSI) (PSIA) 
................................. ---_ ............ _-_ ....... _-- ............. _ ....... -... __ ... -.......... -....... -.......... .. ............ ---_ ............. .. .. _ ............. .... ... __ .. .. 

01·Dec·86 
01·Dec·86 
01·Oec·86 
01·Oec·86 
01·Dec·86 
01·Dec·86 
30·Nov·86 
30·Nov·86 
30·Nov·86 
02·Oec·86 
02·Dec·86 
02·Oec·86 
02·Oec·86 
02·Oec·86 
02·Oec·86 
02·Dec·86 
02·Oec·86 
02'Oec'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 
02-0ec·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·Oec·86 
02- Dec -86 
02-Dec-86 

18:08:35 
18:38:35 
19:08:36 
20:59:34 
21:29:34 
21.59.34 
22:29:35 
22:59:35 
23:29:34 
00:07:35 
00: 12:34 
00:17:33 
00:22:34 
00:27:33 
00:32:34 
00:37:33 
00:42:34 
00:47:33 
00:52:33 
00:57:33 
01:02:33 
01:07:33 
01:12:33 
01: 17:35 
01:22:34 
01:27:34 
01:32:33 
01:37:34 
01:42:33 
01:47:34 
01:52:33 
01:57:33 
02:02:33 
02:07:33 
02:12:33 
02:17:33 
02:22:34 
02:27:33 
02:32:33 
02 :37:34 
02: 42:35 
02:47:34 
02:52:35 
02:57:33 
03: 02:33 
03: 07: 34 
03: 12:34 

18.14 
18.64 
19.14 
20.99 
21.49 
21.99 
22.49 
22.99 
23.49 
24.13 
24.21 
24.29 
24.38 
24.46 
24.54 
24.63 
24.71 
24.79 
24.88 
24.96 
25.04 
25.13 
25.21 
25.29 
25.38 
25.46 
25.54 
25.63 
25.71 
25.79 
25.88 
25.96 
26.04 
26.13 
26.21 
26.29 
26.38 
26 .46 
26.54 
26.63 
26.71 
26.79 
26.88 
26.96 
27.04 
27.13 
27.21 

14.36 
14.35 
14.36 
14.36 
14.37 
14.38 
14.37 
14.37 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.38 
14.37 
14.37 
14.38 
14.37 
14 .37 
14.37 
14.37 
14.37 
14.37 
14.37 
14.36 
14.37 
14.36 
14.36 
14.36 
14.36 
14.35 
14.35 
14.35 
14.35 
14.35 
14.34 
14.34 
14.34 
14.34 
14.34 
14.34 
14.35 

73.76 
n.50 
n.32 
71.78 
71.78 
71.96 
71.78 
71.78 
71.78 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.96 
71.78 
71.78 
71.78 
71.78 
71.78 
71.78 
71.78 
71.42 
71.42 
71.42 
71.42 
71.42 
71.06 
71.06 
71.06 
71.06 
71 .06 
70.52 
70. 34 
70 . 34 
70.52 
70.34 
70.34 
70.88 

24.10 
23.76 
23.52 
56.44 
59.06 
59.43 
59.00 
65.57 
58.05 

119.96 
124.32 
127.01 
128.95 
130.20 
130.95 
131.66 
131.94 
132.10 
132.08 
132.07 
132.12 
132.26 
132.27 
132.39 
131.87 
136.38 
130.42 
129.45 
128.07 
127.34 
126.69 
126.13 
125.68 
137.95 
126.02 
125.88 
125.82 
125.68 
125.39 
125.35 
125. 18 
96. 03 
55.96 
46.69 
44.08 
41.92 
40.61 

186.62 
187.70 
187.52 
186.98 
189.86 
190.40 
189.86 
188.06 
185.36 
181.40 
180.50 
180.86 
180.50 
180.86 
180.50 
181. 04 
180.86 
180.14 
180.14 
180.14 
180.14 
180.14 
180.14 
179.96 
180.14 
179.96 
179.06 
179.42 
179.42 
179.06 
178.70 
179.42 
178.70 
178.70 
178.70 
178.16 
177.62 
178.52 
178.52 
178.52 
177. 98 
177.08 
188.96 
194.18 
198.50 
203.18 
211.28 

E- 10 

23.30 
22.94 
22.80 
55.76 
58.23 
58.37 
58.73 
58.23 
57.88 

119.56 
123.71 
126.60 
128.50 
129.70 
130.54 
131.10 
131.45 
131.59 
131.59 
131.45 
131.80 
131.59 
131.59 
131.94 
131.23 
130.88 
129.89 
128.70 
127.51 
126.79 
126.09 
125.38 
125.03 
125.59 
125.38 
125.23 
125.02 
125.02 
124.67 
124.66 
124.37 
91.71 
52 . 85 
43.42 
41.30 
39. 13 
38.42 

185.18 
186.26 
185.n 
186.26 
188.96 
190.40 
188.96 
187.16 
184.64 
179.96 
179.42 
179.60 
179.06 
179.60 
179.42 
179.96 
179.60 
179.06 
179.06 
179.06 
179.42 
179.06 
179.06 
178.52 
178.70 
178.70 
178.16 
178.16 
178.16 
177 .98 
177.62 
178.16 
177.62 
177.26 
177.26 
176.n 

176.54 
177.08 
177.26 
177. 08 
176.n 

175.28 
187. 16 
192.74 
196.70 
201.38 
208.94 

23.58 
23.24 
22.97 
56.31 
58.85 
59.44 
58.85 
58.64 
57.92 

119.84 
124.28 
127.01 
128.97 
130.18 
131.05 
131. 58 
131.91 
132.09 
132.11 
131.98 
132.13 
132.28 
132.15 
132.43 
131.89 
132.33 
130.40 
129.41 
128.07 
127.19 
126.73 
126.10 
125.63 
126.08 
125.87 
125.81 
125.82 
125.62 
125.27 
125 . 29 
124. 94 
92.69 
53 .16 
43.81 
41.77 
39 . 44 
38.69 

1.040 
1.120 
1. 118 
0.171 
0.165 
0.165 
0.165 
0.191 
0.165 

-0.023 
-0.023 
·0.023 
-0.000 
'0.000 
-0.000 
'0.000 
-0.000 
'0.000 
-0.000 
-0.000 
-0.000 
-0.023 
-0.023 
-0.000 
-0.023 
'0.000 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.023 
-0.000 
-0.000 
-0.000 
-0.000 
2.732 
1.623 
1.703 
1.452 
1.429 
1.429 

14.17 
14.07 
14.00 
14.05 
14.04 
14.05 
10.04 
14.04 
14.03 
14.02 
14.01 
14.01 
14.01 
14.02 
14.02 
14.02 
14.02 
14.02 
14.02 
14.01 
14.02 
14.02 
14.01 
14.01 
14.01 
14.00 
14.01 
14.00 
14.00 
14.00 
13.99 
13.98 
13.98 
13.99 
13.99 
13.97 
13.97 
13 .97 
13.97 
13.97 
13.95 
30.23 
18.85 
16.32 
15.90 
15 . 74 
15.62 



ASCENSION WELL TEST No. 1 FIRST STEP RATE TEST PAGE 2 

DATE CLOCK TEST PA TA PIJH TWH P2 T2 PO OELP PJAMES 
TIME TIME ( PSIA ) ( OEG F )( PSIA ) ( OEG F ( PSIA )( OEG F ( PSIA ( PSI ) ( PSIA ) 

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

02-0ec-86 03:17:35 27.29 14.34 70.52 37.07 216.68 34.83 214.70 35.08 1.486 15.29 
02-0ec'86 03:22:35 27.38 14.34 70.88 34.54 216.68 32.36 215.06 32.90 1.452 15.11 
02-0ec'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·Oec·86 03:32:35 27.54 14.34 70.88 30.47 213.80 28.42 212.18 29.01 1.429 14.97 
02-0ec'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·Oec·86 03:42:33 27.71 14.34 70.88 29.58 210.92 27.79 209.48 28.25 1.486 14.96 
02-0ec'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·Oec·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'Oec-86 05:02:43 29.05 14.35 70.52 26.04 199.40 24.49 197.96 24.98 1.429 14.84 
02-0ec'86 05:32:43 29.55 14.34 70.88 2/1 .56 196.70 23.99 195.26 24.52 1.372 14.82 
02·Oec·86 05:51 :20 29.86 14.35 70.88 25.36 195.26 23.78 193.82 24.34 1.314 14.81 
02·0ec·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·Oec·86 09:49:48 33.83 14.40 74.84 24.61 190.58 23.34 189.50 23.38 0.869 14.82 
02·Oec·86 10:04:16 34.07 14.40 75.74 24.53 190.40 23.20 188.96 23.33 0.834 14.82 
02·Oec·86 10:48:00 34.80 14.41 79.88 24.42 189.50 23.00 188.06 20.93 -0.331 14.81 

E-ll 



DATE CLOCK 
TIME. 

ASCENSION ~ELL TEST No. 

TEST 
TH~E 

PA TA PIoIH 

PSIA ) ( OEG F )( PSIA 

SECONO STEP RATE TEST PAGE 1 

TWH P2 T2 PO OELP PJAMES 
( OEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI) (PSIA) 

. .................. ... ......................... .. ............................ . ..... . ............................................................... - ................................ __ .. .. 

05-Dec-86 
05-0ec-86 
05-0ec -86 
05-0ec-86 
OS-Oec-86 
05-0ec-86 
OS-Oec-86 
05-Dec-86 
05-0ec-86 
OS-Dec-86 
05-0ec-86 
05-0ec-86 
OS-Dec-86 
05-0ec-86 
05-0ec -86 
05-0ec-86 
05-0ec-86 
05-0ec-86 
05-0ec-86 
05-0ec-86 
OS-Oec-86 
CS-Oec-86 
OS-Oec-86 
05-0ec-86 
05-0ec-86 
05-0ec-86 
OS-Dec-86 
05-0ec-86 
OS -Oec -86 
OS-Oec-86 
OS -Dec-86 
OS -Oec -86 
OS-Oec·86 
05 ·0ec·86 
05-0ec-86 
OS ' Dec- 86 
05 -0ec-86 
05-0ec -86 
05 -0ec- 86 
05 ' Oec -86 
05 ·Oec · 86 
05-0ec-86 
05 · Dec · 86 
05 -0ec-86 
05 -0ec -86 
05 ·Oec · 86 
05'Oec-86 

12: 18:30 
12:23:25 
12:28:24 
12:33:25 
12:38:24 
12:43:25 
12:48:24 
12:53:25 
12:58:25 
13:03:24 
13:08:25 
13: 13:25 
13: 18:24 
13:23:25 
13:28:24 
13:33:25 
13:38:24 
13:43:25 
13:48:24 
13:53:25 
13:S8:24 
14:03:25 
14:08:25 
14: 13:24 
14: 18:25 
14:23:24 
14:28:24 
14:33:24 
14:38:25 
14:43:24 
14:48:24 
14:53:25 
14:58:24 
15:03:24 
15:08:25 
15 : 13:26 
15: 18:25 
15:23 :24 
15: 28 :25 
15:32:22 
15:39:58 
15:44:52 
15:49:52 
15:54:52 
15:59:54 
16: 04:52 
16:09:52 

108.31 
108.39 
108.47 
108.56 
108.64 

· 108.12 

108.81 
108.89 
108.97 
109.06 
109.14 
109.22 
109.31 
109.39 
109.47 
109.56 
109.64 
109.12 
109.81 
109.89 
109.97 
110.06 
110.14 
110.22 
110.31 
110.39 
110.47 
110.56 
110 .64 
110.12 
110.81 
110.89 
110.97 
111.06 
111.14 
111.22 
111.31 
111.39 
111. 47 
111.54 
111.67 
111.75 
111.83 
111. 91 
"2 .00 
112.08 
11 2. 16 

14.44 
14.44 
14.4S 
14.44 
14.44 
14.44 
14.44 
14.44 
14.44 
14.44 
14.44 
14.44 
14.44 
14.43 
14.44 
14.44 
14.43 
14.43 
14.44 
14.44 
14.44 
14.44 
14 .44 
14.44 
14.44 
14.44 
14.44 
14.43 
14.42 
14.43 
14.42 
14. 43 
14. 42 
14.41 
14.43 
14 .42 
14.42 
14.42 
14.43 
14.42 
14.42 
14.41 
14.40 
14.41 
14 .41 
14.39 
14 . 40 

78.44 
n.72 
78.26 
78.80 
n.18 
n.36 

78.26 
n.18 
n.36 
76.82 
76.82 
76.82 
78.26 
n.18 
78.26 
78.26 
78 .26 
n .90 

78. 44 
78.80 
78.80 
79.70 
79.88 
79 .88 
79.88 
79.16 
79.16 
78.44 
78.44 
78.44 
n.90 

78 .80 
n.90 

n.36 
78. 26 
n.n 
78.26 
78.44 
79 .16 
79.70 
n.90 

n.n 
76.82 
76.82 
n .18 

77.12 
78 . 44 

21.84 
21.81 
21.80 
40.02 
62.35 
66.13 
67.45 
65.33 
64.14 
63.56 
63.32 
63.03 
62.85 
62.81 
62.70 
62.74 
62.81 
62.75 
62.76 
62.91 
62.97 
62.92 
63.00 
63.07 
63.15 
63.17 
63.32 
63.44 
63 .51 
63.38 
63.24 
63.51 
63.41 
63.41 
63.31 
64 .40 

108.48 
123.88 
135. 17 
141.97 
137.96 
133.51 
130.37 
128.23 
127.52 
126.61 
125.28 

E- 12 

185.36 
185.18 
185.36 
187.52 
184.28 
183.74 
183.20 
182.48 
182.48 
182.48 
182.48 
182.84 
183.20 
183.38 
183.92 
184.28 
184.64 
184.82 
185.12 
186.26 
186.26 
186.62 
186.98 
187.16 
187.52 
187. 16 
187.70 
187.52 
187.16 
187.70 
187.52 
187.70 
187.70 
187.70 
187. 70 
187.52 
177.98 
181 .94 
181. 76 
180.50 
180.50 
180.50 
179.96 
179.60 
179 .60 
179.96 
179 .60 

19.94 
19.94 
19.94 
39.22 
61.05 
64.99 
66.19 
63.93 
62.73 
62.04 
61 . 89 
61.68 
61.54 
61.39 
61.19 
61.19 
61.39 
61.39 
61.54 
61.54 
61.68 
61.54 
61.68 
61.68 
61.68 
61.68 
61.89 
61.88 
62.01 
62.02 
61.87 
62.02 
61.87 
62.00 
61 .88 
63.77 

107.20 
122.70 
133.90 
140 . 79 
136. 42 
131.98 
128.87 
126.62 
125 . 99 
125.06 
123.73 

184.28 
183.92 
183.92 
187.16 
183.38 
182.84 
182.48 
181.94 
181.94 
181.76 
181. 76 
181.94 
182.48 
182.84 
183.38 
183.74 
183.92 
184.28 
185.18 
185.12 
185.72 
186.08 
186.62 
186.98 
186.98 
186.62 
187.16 
186. 98 
186.98 
187.16 
186. 98 
187 . 16 
187.16 
187.16 
187. 16 
186. 62 
179. 06 
180.86 
180. 86 
179.60 
179.42 
179 . 06 
179.06 
178.52 
178 . 52 
179.06 
178.52 

21.04 
21.01 
21.00 
40.18 
62.32 
65.97 
14.71 
65.17 
18.50 
45.85 
18.25 
17.61 
17.49 
17.43 
17.25 
17.23 
17.26 
17. 27 
17.30 
17.37 
17.38 
17.43 
17.48 
17.52 
17.58 
17.60 
63.03 
63_16 
63.08 
62.97 
63.01 
63 . 01 
63. 31 
63. 25 
62 .88 
59 .91 

108. 42 
123.84 
135. 07 
141. 91 
137. 78 
133.16 
130. 03 
127.87 
127 . 14 
126.29 
124.88 

0.537 
0.537 
0.537 

-0.389 
-0.366 
-0.274 
-0.560 
-0.309 
-0.583 
-0.331 
-0.503 
-0.526 
·0.526 
-0.526 
-0.526 
-0.526 
-0.526 
-0.526 
-0.526 
· 0.526 
-1.063 
-0.160 
·0.21 7 
·0.217 
-0.274 
-0.217 
-0.057 
-0.057 
' 0.057 
' 0.057 
-0.057 
-0.023 
-0.023 
-0.023 
-0 .023 
-0 .217 
·0.217 
-0.1 94 
-0 . 194 
0.022 
0.079 
0.056 
0. 079 
0.079 
0. 079 
0.079 
0.079 

14.65 
14.62 
14.68 
14.57 
14.57 
14.60 
14.64 
14.62 
14.62 
14.61 
14.62 
14.62 
14.65 
14.60 
14.61 
14.64 
14.59 
14 .57 
14.61 
14 .64 
14.64 
14.59 
14.62 
14.63 
14.61 
14.53 
14.61 
14 .57 
14. 52 
14.54 
14_52 
14.55 
14.52 
14.49 
14.55 
14.47 
14. 49 
14.53 
14. 56 
14 . 54 
14.51 
14.47 
14.45 
14.43 
14.47 
14. 53 
14 . 52 



DATE CLOCK 
TIME 

ASCENSION WELL TEST No. 1 

TEST 
TIME 

PA TA PWH 
PSIA ) ( DEG F )( PSIA 

SECOND STEP RATE TEST 

P2 T2 PO T\lH 
( DEG F ( PSIA )( DEG F ) ( PSIA 

PAGE 2 

DELP PJAMES 
( PSI) (PS IA ) 

.................................. _ ............. .. .................................................................................................................. --_ .......................... .. 

OS'Dec-86 
OS'Dec-86 
05'Dec-86 
05-Dec -86 
OS-Dec'86 
OS-Dec-86 
OS-Dec'86 
05'Dec-86 
OS'Dec-86 
OS-Dec-86 
05-Dec-86 
OS-Dec-86 
05-Dec'86 
05-Dec-86 
OS-Dec'86 
OS-Dec-86 
OS-Dec-86 
05-Dec'86 
OS'Dec-86 
OS-Dec-86 
05·Dec·86 
OS·Dec·86 
OS'Dec-86 
OS -Dec-86 
as ·Dec·86 
OS'Dec-86 
OS·Dec·86 
05·Dec·86 
OS-Dec-86 
OS-Dec-86 
OS -Dec-86 
OS'Dec-86 
OS·Dec·86 
OS·Dec·86 
OS'Dec-86 
OS 'Dec-86 
OS-Dec-86 
OS -Dec -86 
OS·Dec·86 
05·Dec·86 
OS·Dec·86 
OS-Dec·86 
OS·Dec·86 
OS·Dec·86 
OS·Dec ·86 
OS·Dec·86 
OS·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 
20:42:15 
20:44:13 
20:46: 13 
20:48:14 
20: 50:15 
20:52:13 
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 
1'6.87 
116.90 
116.94 

14.40 
14.39 
14.39 
14.40 
14.40 
14.40 
14.39 
14.41 
14.40 
14.40 
14.40 
14.41 
14 . 40 
14.39 
14.40 
14.39 
14.41 
14.40 
14.41 
14.41 
14.41 
14.40 
14.40 
14.40 
14.40 
14.40 
14.41 
14.40 
14.40 
14.40 
14.40 
14.40 
14.40 
14.41 
14.40 
14.40 
14.40 
14.41 
14.40 
14.40 
14.41 
14.41 
14.40 
14.41 
14.40 
14.40 
14 .41 

77.36 
76.82 
77.36 
77.90 
76.46 
75.92 
75.02 
73.94 
73.76 
73.40 
73.40 
73.40 
73.40 
7'3.40 
73.40 
73.40 
73.40 
73.40 
73.40 
73.40 
73.40 
73.04 

73.40 
73.04 
73.40 
73.40 
73.40 
73.40 
73.40 
73.40 
73.40 
73.40 
73.04 
73.04 
73.04 
73.04 
73.04 
73.04 
72.86 
72.86 
73.04 
73 .04 
73 .04 
73.04 
73 . 04 
73.04 
73.40 

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 

179.06 
179.06 
179.06 
179.06 
178.70 
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 
214.34 
213.80 
213.26 
213.26 
212.72 
212.18 
211.46 
210.56 
209.12 
208.40 
207.68 
207.68 
207.14 
207.50 
207.50 
207. 50 
207. 14 

E- 13 

122.53 
121.83 
121.33 
120.78 
119.23 
117.05 
130.41 
132.68 
133.66 
134.22 
133.87 
134.37 
134.22 
77.83 
53.61 
48.61 
43.48 
40.87 
37.64 
35.17 
34.54 
33.69 
33.34 
33.48 
32.99 
33.13 
31.44 
30.73 
30.03 
29.54 
29.19 
28.13 
26.79 
26.80 
26.79 
26.58 
26.09 
25.95 
27.14 
26.44 
25.74 
25.74 
25.74 
25.95 
25.74 
25 .38 
25.60 

178.16 
177.98 
178.16 
178.16 
177.62 
177.08 
174.74 
173.12 
171.68 
170.78 
170.42 
170.78 
170.96 
181.40 
189.14 
190.94 
192.74 
193.82 
195 .26 
197.06 
199.94 
202.46 
205.52 
207.68 
209.84 
211.82 
212.90 
213.62 
213.62 
213.26 
212.72 
212.18 
211.46 
211.46 
210.92 
210.56 
210.02 
209.12 
207.68 
206_60 
206.24 
206.06 
205. 52 
205.70 
205.70 
205 . 70 
205 .52 

123.71 
123.07 
122.44 
121.96 
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 

0.079 
0.079 
0.079 
0.079 
0.079 
0.102 
0.079 
0.102 
0.102 
0.159 
0.159 
0.159 
0.159 
2.650 
2.205 
1.839 
1.748 
1.553 
1.473 
1.450 
1.393 
1.359 
1.416 
1.359 
1.473 
1.336 
1.450 
1.473 
1.450 
1.450 
1.416 
1.450 
1.393 
1.393 
1.450 
1.450 
1.473 
1.473 
1.393 
1.302 
1.302 
1.302 
1.336 
1.359 
1.393 
1.416 
1.416 

14.49 
14.51 
14.52 
14.55 
14.49 
14.52 
14.37 
14.34 
14.33 
14.31 
14.32 
14.32 
14.32 
26.64 
20.34 

17.79 
16.48 
15.62 
15.32 
15.05 
15.03 
14.96 
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 
14.79 
14 .76 
14.75 
14.75 
14.76 
14.76 
14.77 
14 . 77 
14.78 



ASCENSION ~ELL TEST No. 1 SECOND STEP RATE TEST PAGE 3 

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

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

05-0ec-86 20:58: 13 116_ 97 14.41 73.04 26.90 206.24 25.60 204.62 25.33 1.302 14.75 
05-0ec-86 21 :00: 14 117.00 14.41 73.04 26.64 206.06 25.25 204.26 25.08 1.336 14.75 
05-0ec-86 21:02:14 117.04 14.40 73.04 26.68 205.70 25.24 204.26 25.09 1.336 14.75 
05-Dec-86 21 :04: 13 117.07 14.41 73.04 26.73 205.52 25.25 203.72 25.13 1.336 14.76 
05-Dec-86 21 :34: 14 117.57 14.41 73.40 24.56 202.46 23.35 201.38 14.45 0.102 14.74 
05-0ec-86 22:04: 15 118.07 14.41 73.04 23.68 198.50 22.51 197.24 22.35 1.302 14.72 
OS-Dec-86 22:34: 14 118.57 14.41 73.04 23.29 195.80 22.15 194.36 21.99 1.279 14.71 
OS'Dec'86 23:04:14 119.07 14.41 72.86 22.92 193.82 21.80 192.38 21.72 1.199 14.70 
05-0ec-86 23:34:14 119.57 14.41 72.86 23.43 192.74 22.29 191.48 22.15 1.199 14.70 
06-0ec-86 00:04:13 120.07 14.41 72.86 22.84 191.48 21.66 190.40 21.55 1. 165 14.68 
06-0ec-86 00:34:14 120.57 14.39 72.50 22.72 191.48 21.65 190.04 21.44 1.142 14.67 
06-0ec-86 01:04:13 121.07 14.40 72.32 22.54 190.40 21.44 188.96 21.29 1.142 14.66 
06-0ec-86 01:34:15 121.57 14.39 71.96 22.45 189.50 21.29 188.06 21.17 1.142 14.65 

E-14 



DATE CLOCK 
TIME 

TEST 
TIME 

ASCENSION ~ELL TEST No. 1 

PA TA P~H 

( PSIA ) ( DEG F )( PSIA 

THIRD STEP RATE TEST PAGE 1 

T~H P2 T2 PO DELP PJAMES 
( OEG F ) , PSIA )( DEG F ) , PSIA ) ( PSI) (PSIA) 

.. ............................................................ -_ .............................................. _ ........................................ - .... -_ ...... -_ ........ -_ .. .. ............. .. 

06-Dec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-Dec-86 
06-0ec-86 
06-0ec-86 
06'Oec-86 
06·Oec·86 
06·Oec·86 
06·Oec·86 
06·Oec·86 
06'Oec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-Dec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-Dec-86 
06-0ec-86 
06-0ec-86 
06 -0ec-86 
06 -0ec-86 
Q6- 0ec-86 
06-0ec -86 
06-Dec-86 
06-0ec-86 
06-0ec-86 
06 -0ec -86 
06 -0ec-86 

10:49:52 
11:08:53 
11:27:51 
11 :37:54 
11:39:48 
11:41:47 
11:43:47 
11:45:49 
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 
14:28:17 
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 
14:34:49 
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 
14:41:17 
14:41:48 

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 

14.43 
14.42 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
14.42 
14.43 
14.43 
14.41 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.41 
14.42 
14.42 
14.42 
14.42 
14.41 
14 .42 
14.42 
14. 42 
14. 42 
14 .42 
14.42 
14 . 42 
14. 42 

80.24 
77.18 
78.26 
78.80 
78.44 
78.26 
78.26 
78.80 
78.26 
77.90 
78.26 
77.90 
77.36 
78.26 
77.18 
79.34 
78.44 
79.16 
78.80 
78.80 
78.80 
78.44 
78.44 
78.44 
78.44 
78.80 
78.80 
78.80 
78.80 
78.44 
78.44 
79.16 
79.16 
78.80 
79.34 
79.16 
78.80 
78.44 
78.44 
78 .80 
79.34 
79 .34 
79. 16 
78 .80 
78.44 
78.80 
79.16 

22.14 185.72 
21.99 186.08 
21.94 186.62 
60.57 186.26 
62.17 185.72 
63.56 185.36 
64.71 185.18 
65.56 184.82 
65. 16 184.28 
62.54 
61.04 
59.94 
58.09 
64.62 
64.39 
64.75 
63.92 
63.64 
63.57 

184.82 
184.64 
184.64 
184.64 
185.36 
187.52 
188.06 
188.06 
187.52 
187.52 

63.48 187.52 
63.52 187.52 
63.43 187.52 
63.54 187.52 
63.51 · 187.52 
63.47 187.52 
63.55 187.52 
64.40 187.52 
68.78 187.52 
73.85 
78.11 
82.04 
85.90 
90.01 
94.01 
98.24 

102.39 
106.41 
110.24 
113.92 
117.45 
120. 81 
124. 14 
127. 05 
129. 03 
130.21 
130.80 
131.63 

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 

E- 15 

21.12 184.64 
20.97 184.82 
20.77 185.36 
59.62 185.72 
61.18 185.18 
62.59 185.18 
63.57 184.82 
64.63 184.64 
63.93 183.92 
61.53 
59.84 
59.13 
57.37 
63.78 
63.77 
64.27 
63.43 
62.92 
62.71 

184.28 
183.92 
183.92 
183.92 
184.82 
186.62 
187.70 
187.70 
187.16 
186.98 

62.93 186.98 
63.07 186.98 
62.93 186.98 
63.07 186.98 
62.93· 166.98 
62.93 186.98 
62.93 186.98 
64.13 187.16 
68.42 187.16 
73.34 
77.71 
81.65 
85.39 
89.54 
93.68 
97.77 

101.93 
105.87 
109.67 
113 . 40 
117.06 
120.31 
123 . 54 
126.50 
128.40 
129.59 
130.08 
130. 79 

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 
174.74 
175 .28 
176.18 
177. 08 

21.09 0.833 
20.88 0.890 
20.80 0.890 
60.26 -0.036 
61.76 0.022 
63.10 0.022 
64.25 0.022 
65.13 0.056 
64.58 -0.116 
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 

14.68 
14.58 
14.62 
14.56 
14.55 
14.56 
14.55 
14.55 
14.56 
14.56 
14.55 
14.52 
14.54 
14.56 
14.52 
14.60 
14.60 
14.61 
14.61 
14.60 
14.60 
14.61 
14.61 
14.60 
14.60 
14.60 
14.57 
14.54 
14.55 
14.54 
14.54 
14.53 
14.53 
14.54 
14.54 
14.52 
14.51 
14.52 
14_53 
14.53 
14 .53 
14.53 
14_53 
14.54 
14.53 
14.55 
14 .55 



OATE CLOCK 
TIME 

TEST 
TIME 

ASCENSION WELL TEST No. 1 

PA TA PWH 
PSIA ) ( OEG F )( PSIA 

HIH 

( OEG F 

THIRD STEP RATE TEST PAGE 2 

P2 T2 PO OELP PJAMES 

( PSIA )( OEG F ) ( PSIA ( PSI ) (PSIA) 
...................... .. ............................................................................... _ ............................................ .. ..................... .. . . 

Ob-Dec-86 
06-Dec-86 
06'Oec-86 
Ob'Dec'86 
Ob'Dec-86 
Ob·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'Oec-86 
06'Dec-86 
06-0ec-86 
06-Dec-86 
06'Dec-86 
06-0ec·86 
06·Oec·86 
06'Oec'86 
06·Oec·86 
06·Dec·86 
06·Dec·86 
06·Oec·86 
06·Dec·86 
06'Dec-86 
06·Oec·86 
06·Oec·86 
06-De.:-86 
06·Oec·86 
06-0ec·86 
Ob·Oec·86 
06·Oec·86 
06· Oec · 86 
Ob·Oec·86 
Q6·Dec·86 
06 · Dec · 86 
Ob· Oec · 86 
06'Dec -86 
Ob·Dec·86 
Ob· Dec·86 
06·Dec·86 
06-0ec-86 
06· Oec· 86 
Ob -Dec-86 

14:42:18 
14:42:48 
14 :43: 18 
14:43:49 
14 :44: 19 
14:44:47 
14:45:17 
14:47: 18 
14:49:17 
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 

134.71 
134.71 
134.n 
134.73 
134.74 
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 

14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.41 
14.42 
14.41 
14.41 
14.41 
14.42 
14.41 
14.40 
14.41 
14.40 
14.40 
14.40 
14.39 
14.40 
14.40 
14.41 
14.41 
14.40 
14.40 
14.39 
14. 41 
14.40 
14.39 
14.40 
14.41 
14.41 
14.40 
14. 40 
14.39 
14 .39 
14.39 
14.40 
14.41 
14.41 
14.40 
14.39 
14.39 
14 .39 
14 . 40 

78.44 
78.44 
78.80 
79.16 
79.70 
79.70 
79.70 
78.80 
79 . 16 
78.80 
78.26 
78.26 
78.26 
78.44 
78.26 
77.18 
77.18 
76.82 
75.92 
75.38 
74.30 
73.40 
73.76 
73.76 
73.40 
73.40 
73.76 
73.40 
73.40 
73.04 
73.04 
73.04 
73.40 
73.40 
73.40 
73 . 4Q 
73.40 
73. 04 
73. 04 
73.04 
73.04 
73 . 40 
73.40 
73.40 
73 . 04 
73.04 
73 . 04 

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 
122.11 
121.58 
118.23 
115.73 
114.36 
123.07 

179.96 
180.14 
180.50 
180.86 
180.86 
181.04 
181.04 
181. 04 
181.40 
181.04 
181.40 
181.40 
180.14 
180.14 
180.14 
179.60 
178.52 
177.08 
175.64 

130.44 
130.44 
130.08 
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 

122.36 174.38 121.83 
122.42 173.12 121.68 
122.77 173.12 122.18 
122.74 
124.87 
122.95 
128.93 
137.12 
142.83 
148.96 
154.64 
160.08 
165.00 
169.89 
174.27 
178 . 46 
182.22 
185.86 
190 . 76 
195.82 
200 .69 
205.91 
211.82 
217.83 
224.12 
230. 15 
236.44 
242 .82 

In.76 
In.76 
173.12 
1n.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 

122.18 
122.19 
122.19 
128.38 
136.61 
142.24 
148.45 
154.15 
159.49 
164.42 
169.29 
173.n 
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 

177.98 
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 
144.14 
142.34 
140. 90 
139.1 0 
137.84 
136.40 
134 .96 
133 . 52 
132.08 

130.81 
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 

-0.116 
-0.093 
-0.093 
-0.093 
-0.093 
-0.093 
-0.093 
-0.093 
-0.093 
-0.093 
-0.093 
-0.058 
-0.036 
-0.001 
-0.001 
0.022 

-0 . 001 
-0.001 
-0.001 

122.00 . 0.022 
121.98 0.022 
122.29 0.056 
122.39 
122.52 
122.46 
128.62 
136.81 
142.49 
148.62 
154.30 
159.68 
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 

0.056 
0.056 
0.056 

'0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
·0.001 
'0 . 001 
-0 . 001 
-0 . 001 
' 0. 001 
-0.001 
-0.001 
-0. 001 
-0.036 
-0. 001 
'0. 036 
' 0. 036 

14.56 
14.57 
14.57 
14.57 
14.57 
14.57 
14.56 
14.56 
14.55 
14.58 
14.56 
14.57 
14.56 
14.57 
14.54 
14.49 
14.49 
14.44 
14.47 
14.40 
14.35 
14.32 
14.32 
14.32 
14.32 
14.29 
14.29 
14.28 
14.28 
14.28 
14.28 
14 . 28 
14.28 
14.28 
14.28 
14.28 
14.28 
14 .28 
14.27 
14.27 
14 .27 
14 . 27 
14 .27 
14 . 27 
14 .28 
14 . 28 
14. 28 



DATE 

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 

CLOCK 
TIME 

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 

TEST 
TIME 

139.35 
139.37 
139.38 
139.40 
139.42 
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 

ASCENSION ~ELL TEST No. 1 THIRD STEP RATE TEST PAGE 3 

PA TA P~H TWH P2 T2 PO DELP PJAMES 
( PSIA ) ( DEG F )( PSIA ) ( DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI ) (PSIA) 

14.39 
14.39 
14.40 
14.40 
14.40 
14.39 
14.39 
14.39 
14.40 
14.40 
14.41 
14.39 
14.39 
14.39 
14.40 
14.39 
14.39 
14.40 
14.39 
14.39 
14.39 
14.40 
14.40 
14.40 
14.39 
14.39 
14.39 
14.38 
14.38 
14.39 
14.39 
14.39 
14.40 

73.04 
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 
72.86 
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 

249.62 
256.06 
262.73 
269.26 
268.72 
278.53 
259.20 
211.58 
192.60 
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 
28.60 
27.54 
26.56 
25.60 
24.24 

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 
203.90 
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 

E-17 

249.18 
255.51 
262.28 
268.75 
268.62 
277.90 
257.76 
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 

130.64 
129.56 
128.30 
127.22 
126.32 
125.24 
136.94 
161. 24 
167.90 
175.64 
179.06 
199.40 
200.84 
201.92 
203.36 
204.26 
205.52 
206.24 
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 
23.36 
26.90 
25_90 
24_92 
24.12 
21.34 

-0.036 
-0.036 
-0.036 
-0.036 
-0.036 
-0.036 
0.559 
1.085 
0.947 
0.525 
0.525 
1.507 
1.416 
1.359 
1.302 
1.302 
1.279 
1.256 
1.256 
1.302 
1.302 
1.302 
1.359 
1_302 
1.302 
1.416 
1.416 
1.336 
1_336 
1.165 
1.222 
1.279 

-0.058 

14.28 
14.28 
14.28 
14.27 
14.27 
14.27 
22_26 
27_96 
25.09 
23.15 
23.21 

15.449 
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 



DATE CLOCK 
TIME 

ASCENSION WELL TEST No. 1 PINCH TEST 

TEST 
TIME 

PA TA P'oIH T'oIH 

PSIA (OEG F )( PSIA (OEG F 

PAGE 1 

P2 T2 PO OELP PJAMES 
( PSIA )( OEG F ) ( PSIA ) ( PSI) (PSIA) 

.. ......................... _--_ ........... __ .- ................................ - ............................ _ ... -_ ........................... _ ............ - . ............... - ... -_ .... 

09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec -86 
09-0ec-86 
09-0ec'86 
09'Oec-86 
09-0ec·86 
09-0ec'86 
09-0ec'86 
09-0ec'86 
09-0ec'86 
09-0ec'86 
09-0ec -86 
09-0ec-86 
09-0ec ' 86 
09-0ec-86 
09·Oec·86 
09-0ec'86 
09·Oec·86 
09·Oec ·86 
09-0ec-86 
09·Oec·86 
09-0ec'86 
09·Oec·86 
09·Oec·86 
09-0ec-86 
09'Oec-86 
09'Oec-86 
09·Oec·86 
09'Oec-86 
09-0ec-86 
09-0ec'86 
09 ·Oec·86 
09'Oec-86 
09·Oec·86 
09-0ec'86 
09-0ec'86 
09'Oec-86 
09-0ec'86 
09- 0ec'86 
09-0ec ' 86 
09-0ec'86 

16:01:25 
16:03:50 
16:04:21 
16:04:51 
16:05:21 
16:05:51 
16:06:21 
16:06:51 
16:07:21 
16:07:51 
16:08:21 
16:08:51 
16:09:22 
16:09:52 
16:10:22 
16:10:52 
16:11:20 
16:11 :50 
16:12:20 
16: 12:50 
16: 13: 20 
16:13:50 
16: 14: 20 
16:14:51 
16:15:21 
16:15:51 
16:16:21 
16:16:51 
16:17:21 
16:17:51 
16:18:22 
16:18:52 
16: 19:20 
16: 19:50 
16:20:20 
16:20:50 
16:21:20 
16:21:51 
16:22:21 
16:22:51 
16:23:21 
16:23:51 
16:24:21 
16:24:51 
16:25:21 
16:25:52 
16:26:22 

208.02 
208.06 
208.07 
208.08 
208.09 
208.10 
208.11 
208.11 
208.12 
208.13 
208 . 14 
208.15 
208.16 
208.16 
208.17 
208.18 
208.19 
208.20 
208.21 
208.21 
208.22 
208.23 
208.24 
208.25 
208.26 
208.26 
208.27 
208.28 
208.29 
208.30 
208.31 
208.31 
208.32 
208.33 
208.34 
208 .35 
208.36 
208.36 
208.37 
208 .38 
208.39 
208.40 
208.41 
208.41 
208.42 
208 .43 
208.44 

14.41 
14.41 
14.40 
14.41 
14.40 
14.1.El 
14.41 
14.41 
14.42 
14.42 
14.41 
14.41 
14.41 
14.41 
14.40 
14.41 
14.41 
14.41 
14.41 
14.42 
14.41 
14.41 
14.41 
14.40 
14.41 
14.41 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.41 
14. 41 
14 .41 
14.40 
14. 41 
14.41 
14.40 
14 .40 
14.40 
14.40 
14.40 
14.40 
14.41 
14.41 
14.42 

78.44 
78.44 
77.90 
77.90 
77.n 
77.90 
77.90 
78.44 
78.26 
77.90 
77.72 
78.26 
78.44 
78.26 
77.90 
78.26 
78.80 
78.80 
78.80 
78.44 
78.44 
78.80 
78.44 
78.26 
77.90 
77.90 
78.26 
78.26 
78.44 
78.44 
78.44 
78.44 
78.26 
77.90 
77.n 
77.90 
77.90 
77.n 
77.36 
77. 18 
77. 18 
76.82 
77.18 
77.36 
77.90 
78.44 
78.44 

20.64 
20.74 
20.74 
20.75 
20.75 
20.83 
22.86 
31.68 
39.43 
45.18 
49.98 
54.24 
58.21 
62.19 
66.12 
70.07 
73.73 
77.70 
81.66 
85.51 
89.28 
93.03 
96.75 

100.46 
104.16 
107.82 
111.52 
115.22 
118.91 
122.58 
126.21 
129.85 
133.22 
136.88 
140.62 
144.29 
148.02 
151. 76 
155.32 
158.82 
162.32 
165.77 
169 . 22 
In .67 
176.17 
179.60 
183 . 01 

183.74 
183.74 
183.74 
183.38 
183.38 
183.74 
184.64 
186.62 
187.70 
186.98 
185.n 
184.28 
182.84 
181.40 
180.14 
178.70 
177.98 
176.72 
175.28 
173.84 
In.40 
170.96 
169.88 
168.80 
167.54 
166.46 
165.20 
163.94 
162.68 
161.60 
160.34 
159.26 
158.36 
157. 28 
156.02 
154.94 
153.86 
152.96 
151.88 
150.62 
149 . 18 
148.10 
146 .84 
145.76 
144.86 
144.14 
143 .24 

E- 18 

19.40 
19.54 
19.54 
19.54 
19.54 
19.54 
22.15 
31.09 
38.63 
44.34 
48.98 
53.06 
57.21 
61.15 
65.09 
69.04 
n.70 
76.79 
80.59 
84.53 
88.33 
91.92 
95.72 
99.52 

103.11 
106.91 
110.51 
114.31 
117.90 
121.49 
125.30 
128.89 
132.33 
135 .92 
139.51 
143.30 
147.12 
150.91 
154.29 
157.94 
161 .33 
164.77 
168 . 23 
171.82 
175.13 
178.59 
182.18 

182.84 
182.84 
1132.48 
182.48 
182.48 
182.48 
183.38 
185.36 
186.62 
186.08 
184.82 
183.74 
182.48 
181.40 
180.50 
179.42 
178 .52 
177.62 
176.54 
175.28 
174.20 
173.12 
172.22 
170.96 
170.24 
168.98 
168.08 
167.00 
165.92 
165.02 
163.94 
163.04 
161. 78 
160.70 
159 .80 
158.n 
157.46 
156.74 
155.48 
154.40 
153.50 
152.42 
151.16 
150.44 
149.54 
148.64 
147.74 

19.53 
19.61 
19.62 
19.65 
19.64 
19.81 
22.78 
31.63 
39.15 
44.84 
49.59 
53.84 
57.79 
61.80 
65.74 
69.66 
73.36 
77.33 
81.28 
85.15 
88.91 
92.64 
96.38 
99.99 

103.71 
107. 46 
111.15 
114.83 
118.52 
122.20 
125.86 
129. 50 
132.83 
136.50 
140.20 
143.91 
147.64 
151.34 
154.90 
158.38 
161.87 
165.42 
168.85 
172.29 
175.78 
179 . 19 
182.68 

0.662 
0.662 
0.662 
0.662 
0.662 
0.605 

'0.093 
-0.253 
-0.253 
·0.253 
·0.253 
-0.253 
·0.253 
-0.253 
·0.253 
·0.253 
·0.253 
'0.253 
·0.253 
·0.253 
·0.287 
· 0.287 
·0.287 
'0.390 
0.102 

'0.310 
'0.344 
'0.344 
' 0.344 
-0.344 
-0.344 
-0.344 
-0 .344 
-0 .344 
-0.344 
-0.344 
-0.344 
-0.344 
-0 .344 
-0.344 
-0 .344 
·0_344 
-0.344 
-0.344 
'0.344 
-0.344 
-0.344 

14.59 
14.59 
14.58 
14.57 
14.57 
14.57 
14.53 
14.52 
14.52 
14.52 
14.52 
14.52 
14.51 
14.51 
14.50 
14.51 
14.51 
14.50 
14.50 
14.51 
14.51 
14.51 
14.51 
14.51 
14.51 
14.50 
14.50 
14.51 
14.51 
14.50 
14.51 
14.51 
14.50 
14.50 
14.50 
14.49 
14.49 
14.48 
14.47 
14.47 
14.46 
14.46 
14.46 
14.47 
14 . 48 
14 .49 
14.50 



I 
J 

JI 
I 
i 

DATE CLOCK 
TIME 

ASCENSION ~ELL TEST No. 1 

TEST 
TIME 

PA TA P~H 

( PSIA ) ( DEG F )( PSIA 

PINCH TEST PAGE 2 

T"'H P2 T2 PO DELP PJAMES 
, DEG F ) ( PSIA )( DEG F ) ( PSIA ) ( PSI) (PSIA) 

............ .. ........................................................................................................................................................... --_ ........................ --

09·Oec·86 
09·Oec·86 
09·Oec·86 
09-0ec-86 
09'Oec-86 
09·Oec·86 
09-0ec-86 
09'Dec-86 
09·Oec·86 
09'Dec-86 
09-0ec'86 
09'Dec-86 
09 ' Oec-86 
09-0ec-86 
09'Dec-86 
09'Oec-86 
09'Oec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec-86 
09-0ec'86 
09'Oec-86 
09-0ec·86 
09'Oec-86 
09-0ec-86 
09-0ec -86 
09·Oec·86 
09'Oec-86 
09-0ec-86 
09-0ec-86 
09-0ec-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- 0ec ·86 
09· Dec· 86 
09-Dec -86 
09· Dec· 86 
09· Dec · 86 
09 ·Oec · 86 

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 
16:43:20 
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 

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 
208.63 
208.64 
208.65 
208.66 
208.66 
208.67 
208.68 
208.69 
208.70 
208.71 
208.71 
208.n 
208.73 
208.74 
208.75 
208.76 
209.02 
209 .27 
209.57 
210 .02 
21 0. 52 
211. 02 
211.07 
211 . 56 
212 . 06 

14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.40 
14.41 
14.41 
14.42 
14.41 
14.41 
14.41 
14.41 
14.42 
14.41 
14.41 
14.41 
14.41 
14.41 
14.42 
14.41 
14.41 
14.41 
14.41 
14.41 
14.41 
14.40 
14.40 
14.41 
14.41 
14.41 
14.42 
14.41 
14.41 
14.41 
14.42 
14.41 
14.41 
14 . 40 
14.40 
14.40 
14 .39 
14.38 
14.39 
14 .39 
14 .39 

78.26 
78.26 
78.44 
78.26 
77.90 
77.n 
77.n 

186.17 
189.59 
192.90 
196.25 
199.56 
202.83 
206.10 

77.36 209.35 
77.n 212.31 
78.26 215.49 
77.n 218.79 
77.n 221.94 
77.90 225.11 
77.90 228.34 
77.n 231.44 
77.36 234.59 
77.36 237.54 
77.n 240.70 
77.36 243.62 
77.36 
77.36 
77.18 
76.82 
76.82 
76.82 
77.18 
77.36 
77.36 
77.n 
77.36 
77.n 
77.90 
77.90 
78.26 
77.90 
77.90 
78.26 
78.44 
76.46 
75.74 
75 . 74 
75 .02 
73 .94 
n .86 
72.50 
71.96 
71 .96 

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 

185.27 
188.n 
191.95 
195.19 
198.65 
201.96 
205.19 

138.38 208.43 
137.84 211.38 
137.12 214.64 
136.58 217.n 
136.04 221.03 
135.50 224.27 
134.60 227.51 
134.06 230.47 
133.52 233.71 
132.62 236.67 
132.08 239.76 
131.54 242.86 
130.64 
130.10 
129.20 
128.30 
127.76 
126.86 
126.32 
125.78 
125.24 
124.88 
124.34 
123.98 
123.80 
123.80 
124.70 
129.20 
138.56 
149.n 
155.48 
168.44 
167.36 
165. 02 
163.58 
161.60 
159.80 
159.26 
158. 18 
155.30 

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 

E- 19 

147.20 
146.66 
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 

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 
246.40 
249.76 
252.84 
255.56 
258.88 

130.64 262.11 
130.10 265.19 
129.56 267.79 
128.84 270.56 
128.30 273.72 
127.76 276.80 
127.40 279 . 8438 

·126.86 282.7858 
126.32 285.3025 
126.68 286.8054 
127.76 288.5413 
132 .62 289.3467 
141.26 289.4154 
147.20 289 .5605 
165.92 293.4328 
165 .02 288.8135 
162. 14 301 . 02 
161.06 297.6853 
158. 90 298.6123 
156.92 294. 5061 
156.74 294.1 754 
155 . 48 289 .8823 
152.42 292 .9063 

'0.344 
-0.344 
-0.344 
-0.344 
-0.344 
'0.344 
'0.344 
-0.344 
'0.344 
-0.344 
-0.344 
-0.344 
'0.344 
-0.344 
'0.344 
'0.367 
-0.344 
-0.344 
'0.344 
'0.344 
-0.344 
-0.367 
-0.367 
-0.367 
'0.367 
"0.367 
-0.367 
-0.367 
-0.367 
-0.367 
-0.367 
-0.367 
'0.367 
-0.367 
-0.367 
' 0.344 
'0.344 
' 0.344 
·0.310 
' 0 .310 
' 0.310 
· 0.287 
-0. 287 
· 0.253 
' 0.253 
-0. 230 
·0. 230 

14.50 
14.49 
14.50 
14.49 
14.48 
14.48 
14.49 
14.48 
14.49 
14.49 
14.48 
14.47 
14.48 
14.48 
14.46 
14.46 
14.46 
14.45 
14.46 
14.45 
14.46 
14.45 
14.45 
14.44 
14.44 
14.46 
14.47 
14.48 
14.48 
14.47 
14.48 
14.48 
14.49 
14.49 
14.49 
14 .50 
14.50 
14.50 
14 .47 
14.46 
14.46 
14. 41 
14.36 
14. 29 
14.29 
14 . 26 
14.25 



DATE CLOCK 
TIME 

ASCENSION ~ELL TEST No. 1 PINCH TEST 

TEST 
TIME 

PA TA PWH TWH 
(PSIA (DEG F )( PSIA ) ( DEG F 

PAGE 3 

P2 T2 PO DELP PJAMES 
( PSIA )( DEG F ) ( PSIA ) ( PSI ) (PSIA) 

......................... _ .................................................................................................................. - ................................................................. .. 

09'Dec-86 
09-Dec-86 
09-Dec'86 
09-Dec'86 
09-Dec ' 86 
09'Dec-86 
09-0ec-86 
10-Dec-86 
10-Dec-86 
10-Dec'86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10'Dec-86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10-0ec'86 
10-Dec-86 
10-0ec-86 
10-0ec-86 
10-0ec-86 
10-Dec-86 
10-0ec-86 
10 -0ec -86 
10-Dec-86 
10-0ec-86 
10-Dec'86 
10 -0ec-86 
10-0ec-86 
10-Dec-86 
10-Dec -86 
10-Dec-86 
10-Dec-86 
10-Dec-86 
10 ' Oec-86 
10-Dec-86 
10 ' Dec-86 
10-Dec-86 
10'Oec-86 
10-Dec-86 
10-Dec-86 

20:33:38 
21:03:36 
21:33:37 
22:03:36 
22:33:36 
23:03:37 
23:33:37 
00:03:37 
00:33:38 
01:03:38 
01 :33:37 
02:03:37 
02:30:04 
03:04:38 
03:34:37 
04:00:07 
04 :30: 19 
05:00:19 
05:35:19 
06:32:20 
07:30:15 
08:00: 16 
08:35:51 
08:43:37 
09: 15:49 
09:20:49 
09:25:49 
09:30:50 
09:31 :20 
09:41:18 
09:46:19 
09:48:23 
09:48:27 
09:48:33 
09:48:39 
09:48:45 
09:48:51 
09:49:05 
09:49:53 
09:50:51 
11:06:29 
11 : 11:31 
11 :16:30 
11:21:30 
11:26:29 
11:31:31 
11:36:30 

212.56 
213.06 
213.56 
214.06 
214.56 
215.06 
215.56 
216.06 
216.56 
217.06 
217.56 
218.06 
218.50 
219.08 
219.58 
220.00 
220.51 
221.01 
221.59 
222.54 
223.50 
224.00 
224.60 
224.73 
225.26 
225.35 
225.43 
225.51 
225.52 
225.69 
225 _ 77 

225.81 
225.81 
225.81 
225.81 
225.81 
225.81 
225.82 
225 . 83 
225.85 
227 . 11 
227.19 
227 .28 
227.36 
227.44 
227.53 
227.61 

14.39 
14.40 
14.39 
14.40 
14.41 
14.40 
14.40 
14.40 
14.39 
14.38 
14.39 
14.37 
14.37 
14.37 
14.36 
14.37 
14.37 
14.37 
14.38 
14.38 
14.39 
14.40 
14.41 
14.42 
14.41 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.43 
14 . 43 
14 . 42 
14 . 42 
14 .41 
14 .43 
14 . 42 
14.43 
14 . 43 
14.43 
14.43 

71.78 
71.78 
71.42 
71.42 
71.42 
71.42 
71.06 
71.06 
70.88 

307.40 
306.73 
304.65 
301.39 
292.01 
287.30 
279.88 
276.71 
275.95 

71. 06 283. 73 
70.88 296.12 
70.52 298.48 
70.52 303.10 
70.52 307.97 
70.52 309.13 
70.52 306.64 
70.88 
71.06 

70.88 
70.88 
71.78 
72 . 50 
73.04 
75.02 
74.30 
75.38 
74.84 
74.48 
74.84 
75.74 
75.0, 
76.28 
76.28 
76.28 
76.28 
75.92 
75.92 
75.74 
75.38 
75.38 
75.92 
76 . 46 
76.82 
77.36 
77 .36 
77.90 
77.36 

308.52 
312.74 
315.85 
318.10 
314.53 
309.05 
294.46 
288.96 
280.30 
279.94 
280.34 
283.89 
285.43 
282.47 
281.33 
295.15 
295.74 
296.30 
296.87 
297.40 
297.97 
298.46 
302.84 
306.99 
571.66 
584.73 
599.20 
612.86 
625 .94 
638.60 
650.75 

154.76 
154.04 
153 .32 
152.60 
151.88 
150.98 
149.18 
149.00 
148.64 
146.66 
145.76 
144.32 
143.78 

306.55 
305.71 
303.66 
300.43 
291. 15 
286.50 
279.10 
276.01 
275.29 
282.89 
295.21 
297.94 
302.09 

141 •• 32 307.09 
144.32 -132.08 
143.78 -132.06 
143.78 
145.58 
146.30 
149.00 
152.60 
151.52 
150.62 
149.54 
149 . 54 
149.18 
149.72 
150.44 
150.62 
150.44 
144.68 
118.94 
119.12 
119.48 
119.84 
120.02 
120.38 
120.56 
122.36 
123.26 
82.22 
82.40 
84 . 56 
85.28 
85 .82 
87.08 

87.26 

14.23 
14.37 
14.38 
14.38 
14.39 
14.40 
14.41 
14.42 
14.41 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14.42 
14 . 42 
14.42 
14.42 
14 . 42 
14.43 
14.43 
14.42 
14.42 
14.27 
14 .29 
14.28 
14.43 
14 . 43 
14.43 
14. 43 

E- 20 

151.88 306.9632 
150.98 306.3119 
150.62 304.206 
149.54 300.9513 
148.64 291.5259 
147.74 286.7863 
146.12 279.412 
145.76 276.2092 
145.22 275.4071 

-0.230 
'0.230 
-0.230 
-0.196 
·0.196 
-0.173 
-0.150 
-0.150 
-0.150 

142.88 283.3079 -0.173 
142.34 295.693 -0.196 
140.54 14.361 -22 .301 
140.00 14.361 4.491 
140.54 14.361 -0.173 
141.26 14.361 ·0.173 
140.54 14.361 ·0.150 
141.26 0.067000 
142.88 0.067000 
144.14 0.067000 
148.28 0.067000 
152.06 0.067000 
152.06 0.067000 
149.54 0.067000 
148.10 0. 067000 
147.74 0.067000 
148.10 0.067000 
148.64 0.067000 
149.72 0.067000 
149.72 0.067000 
148.64 0.067000 
144.68 0.067000 
122.72 0.067000 
122.72 0.067000 
122.90 0.067000 
123.26 0.067000 
123.26 0. 067000 
123 .44 0.067000 
123.80 0.067000 
125.42 0.067000 
126. 14 0.067000 
81.32 0.067000 
81.32 0. 067000 
84 .74 0_067000 
83.84 0.067000 
86.72 0.067000 
85.82 0.067000 
86.72 0. 067000 

-0.196 
-0.196 
-0.196 
-0.196 
-0.173 
-0.173 
-0.173 
-0.173 
-0.196 
-0.173 
-0.173 
-0.173 
-0.173 
-0.173 
-0 . 173 
·0.173 
·0.173 
-0.173 
-0.173 
·0 . 173 
-0.173 
-0. 173 
-0.173 
-0.173 
· 0.1 73 
-0.173 
-0.1 50 
-0.150 
· 0. 150 
-0.150 
-0.150 

14.25 
14.26 
14.25 
14.25 
14.25 
14.25 
14.24 
14.24 
14.23 
14.23 
14.43 
14.43 
14.43 
14.43 
14.43 
14.43 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
'0.13 

0.13 
0.13 
0.13 
0.13 
0. 13 
0.13 
0.13 
0.13 
0. 13 
0. 13 
0 . 13 
0.13 
0. 13 
0. 13 
0.13 
0.13 
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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 ) 

........................................... -_ .............................................................. _ .......... - ...................................................... 

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 11:51:29 227.86 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 77.72 724.17 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'Oec-86 12:40:22 228.67 14.42 79.70 520.67 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 90.68 14.43 84.20 0.067000 -0.173 0.13 
10·Dec·86 13:00:23 229.01 14.42 77.72 146.80 90.68 14.42 85.10 0.067000 -0.173 0.13 

E-21 
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APPENDIX F 

REDUCTION EQUATIONS 

AND 

REDUCED DATA 





MASS FLOW CALCULATIONS 

The equation for mass for two phase mass flow through an orifice is 

where: 

w 

C 

Y 

A 

d 

= flow Lbm/sec 

= orifice coef = 0.73 

= expantion factor = 0.97 

= area of flow 

d2 
= -4 0.188 ft2 

= 
= 

= 

inner orifice diameter 
5.87"/12 

effective specific volume 

density of gas 
density of liquid 
62.4 Lbm/sec 

_ . _ gas mass fraction 
X -quallty - total mass fraction 

= 

1 

F-l 

James Equation 



gas. 

PCO = density of CO 2 2 

PH ° = density of H20 based on vapor pressure of H20 
2 

, 
R = ratio of total water mass to water vapor ratio 

R' is determined from the measurements of water and noncondensable 

To determine the total water mass to vapor, the water to CO2 mass 
ratio is estimated. This estimation is then compared to the measurement 
of water to gas ratio. 

The vapor pressure of H20 if given by 

PH20 = 7.51 + 0.182* (T-180); T = Temperature [OF] 

PC02 = Pressure of CO2 

PT = Total pressure 

Rc = 35.1 = gas constant for CO2 

T = Temperature [OR] 

2 

2 



RH = 85.5 = gas constant for H20 

ratio of water vapor to CO2 is 

I 

R is then 

MH20 

M CO2 measured 

PH ° ._2 
Peo 

2 

3 

F-3 



DATE 

ASCENSION ~ELL TEST No. 1 

CLOCK 
TIME 

TEST T2 
TIME (DEG F ) 

FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 1 

PO 
PSIA 

DELP 
( PSI ) 

P H20 Peff RHO C02 RHO H20 QUALITY 
( PSI ) ( PSI ) Lbm/FT A3 Lbm/FT A3 

Spc Vol \01 

FT A3/Lbm Lbm/Hr 
............... _ .................................. "' ............ -_ ................................................................................................................................................... . 

01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
01-Dec-86 
02-Dec-86 
02-Dec-8(· 
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 
02-0ec-86 
02-Dec-86 
02-Dec-86 

02-Dec-86 
02-Dec-86 

02-Dec-86 
02-0ec-86 

07:36:30 
08:06:32 
09:36:31 
09:06:31 
09:36:30 
10:06:31 
10:36:30 
11:06:31 
11:36:31 
12:06:31 
12:36:32 
13:06:30 
13:36:31 
14:06:32 
14:36:30 
16:22:23 
16:34: 14 
16:38:37 
17:08:35 
17:38:36 
18:08:35 
18:38:35 
19:08:36 
20:59:34 
21:29:34 
21.59.34 
22:29:35 
22:59:35 
23:29:34 
00:07:35 
00:32:34 
01:02:33 
01:32:33 
02:02:33 
02:32:33 
03:02:33 
03:32:35 
03:47:33 
04:32:43 
05:02:43 
05:32:43 
05:51 :20 
06:11:24 
09:49:48 
10:04: 16 

10:48:00 
12:12:00 

7.61 
8.11 
9.61 
9.11 
9.61 

10.11 
10.61 
11.11 
11.61 
12.11 
12.61 
13.11 
13.61 
14.11 
14.61 
16.37 
16.57 
16.64 
17.14 
17.64 
18.14 
18.64 
19.14 
20.99 
21.49 
21.99 
22.49 
22.99 
23.49 
24.13 
24.54 
25.04 
25.54 
26.04 
26.54 
27.04 
27.54 
27.79 
28.55 
29.05 
29.55 
29.86 
30_ 19 
33.83 
34.07 
34.80 
36.20 

186.62 
186.08 
185.72 
186.98 
186.62 
186.26 
186.08 
186.98 
187.16 
186.26 
185.72 
186.26 
186.98 
186.08 
185.36 
185.18 
186.26 
186.62 
186.62 
186.62 
186.62 
185.72 
185.18 
185.18 
186.26 
185.72 
186.26 
188.96 
190.40 
188.96 
187.16 
184.64 
179.96 
179.42 
179.42 
178.16 
177.62 
177.26 
196.70 
212.18 
206.96 
202.46 
197.96 
195.26 
193.82 
192.92 
189.50 

23.48 
23.40 
23.60 
23.74 
23.49 
23.38 

23.82 
23.53 
23.37 
23.36 
23.77 
23.65 
23.39 
23.32 
22.80 
23.56 
23.2'1 
23.34 
23.27 
23.23 
23.06 
22.96 
23.58 
23.24 
22.97 
56.31 
58.85 
59.44 
58.85 
58.64 
57.92 

119.84 
131.05 
132.13 
130.40 
125.63 
125.27 
41.77 
29.01 
28.58 
26.22 
24.98 
24.52 
24.34 
24.16 
23.38 

1.295 
1.257 
1.181 
1.257 
1.257 
1.257 

1.063 
1.006 
1.040 
1.041 
0.978 
1.003 
1.080 
1.003 
0.927 
1.003 
1.003 
1.067 
1.080 
1.086 
1.086 
1.086 
1.040 
1.120 
1.118 
0.171 
0.165 
0.165 
0.165 
0.191 
0.165 

-0.023 
-0.000 
'0.000 
-0.023 
-0.023 
-0.000 
1.452 
1.429 
1.372 
1.486 
1.429 

1.372 
1.314 
1.314 
0.869 

8.71 
8.62 
8.55 
8.78 
8.71 
8.65 
8.62 
8.78 
8.81 
8.65 
8.55 
8.65 
8.78 
8.62 
8.49 
8.45 
8.65 
8.71 
8.71 
8.71 
8.71 
8.55 
8.45 
8.45 
8.65 
8.55 
8.65 
9.14 
9.40 
9.14 
8.81 
8.35 
7.50 
7.40 
7.40 
7.18 
7.08 
7.01 

10.55 
13.37 
12.42 
11.60 
10.78 
10.29 
10.03 
9.36 
9.24 

F-4 

14.77 0.0937 
14.78 0.0939 
15.05 0.0957 
14.96 0.0949 
14.78 0.0938 
14.73 0.0936 
'8.62 '0.0547 
15.04 0.0954 
14.72 0.0933 
14.72 0.0935 
14.81 0.0941 
15.12 0.0960 
14.87 0.0943 
14.77 
14.83 
14.35 
14.91 
14.58 
14.63 
14.56 
14.51 
14.51 
14.50 
15.12 
14.59 
14.42 
47.66 
49.71 
50.04 
49.71 
49.83 
49.57 

112.33 
123.64 
124.73 
123.22 
118.55 
118.26 
31.22 
15.64 
16.17 
14.62 
14.21 
14.23 
14.31 
14.29 
14.14 

0.0939 
0.0943 
0.0913 
0.0947 
0.0925 
0.0928 
0.0924 
0.0921 
0.0922 
0.0923 
0.0962 
0.0926 
0.0917 
0.3027 
0.3144 
0.3158 
0.3144 
0.3160 
0.3156 
0.7205 
0.7937 
0.8006 
0.7925 
0.7631 
0.7617 
0.1951 
0.0955 
O.099S 
0.0906 
0.0886 
0.0891 
0.0898 
0.0899 
0.0894 

0.0224 
0.0221 
0.0220 
0.0225 
0.0224 
0.0222 
0.0221 
0.0225 
0.0226 
0.0222 
0.0220 
0.0222 
0.0225 
0.0221 
0.0218 
0.0217 
0.0222 
0.0224 
0.0224 
0.0224 
0.0224 
0.0220 
0.0217 
0.0217 
0.0222 
0.0220 
0.0222 
0.0234 
0.0240 
0.0234 
0.0226 
0.021S 
0.0195 
0.0192 
0.0192 
0.0187 
0.0184 
0.0183 
0.0267 
0.0330 
0.0309 
0.0291 
0.0272 
0.0261 
0.0254 
0.0251 
0.0236 

0.456 
0.458 
0.463 
0.457 
0.456 
0.457 

'0.312 
0.458 
0.453 
0.457 
0.460 
0.462 
0.456 
0.458 
0.462 
0.456 
0.459 
0.453 
0.454 
0.453 
0.452 
0.456 
0.458 
0.467 
0.455 
0.455 
0.702 
0.700 
0.696 
0.700 
0.707 
0.717 
0.860 
0.872 
0.873 
0.875 
0.873 
0.873 
0.573 
0.386 
0.405 
0.399 
0_407 
0.416 
0.422 
0.425 
0.436 

2.67 
2.69 
2.70 
2.65 
2.67 
2.69 

ERR 
2.6S 
2.65 
2.69 
2.71 
2.68 
2.65 

8.59E+04 
8.49E+04 
8.25E+04 
8.43E+04 
8.46E+04 
8.48E+04 

ERR 
7. 74E+04 
7.53E+04 
7.72E+04 
7.7SE+04 
7.47E+04 
7.53E+04 

2.69 7.87E+04 
2.73 7.63E+04 
2.75 7.36E+04 
2.68 7.57E+04 
2.68 7.56E+04 
2.68 7.80E+04 
2.68 7.85E+04 
2.68 7. 87E+04 
2.72 7. 93E+04 
2.74 7. 96E+04 
2.72 7.77E+04 
2.69 8.01E+04 
2.72 8.05E+04 
1.84 2.59E+04 
1. 76 2.49E+04 
1. 73 2.47E+04 
1. 76 2.49E+04 
1. 78 2. 69E+04 
1.83 2.53E+04 
1. 11 ERR 
1.03 ERR 
1.03 ERR 
1.04 ERR 
1.07 ERR 
1.08 ERR 
1.98 7. 82E+04 
1.88 7.57E+04 
2.00 7.64E+04 
2.13 8.21E+04 
2.26 8.30E+04 
2.35 8.29E+04 
2.40 8.20E+04 
2.43 8.251:+04 
2.57 6.89E+04 



DATE 

ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 2 

CLOCK 
TIME 

TEST T2 PO DELP 
TIME (DEG F ) ( PSIA ) ( PSI ) 

P H20 
C PSI ) 

Peff RHO C02 RHO H20 QUALITY 
PSI ) LbmlFT A 3 Lbm/FT A3 

spc Vol W 

FT A 3/lbm lbm/Hr 
......................................... -....................................................... - ............................ - .................. _ ............................................................ . 

OZ·Oec·86 
OZ'Oec-86 
OZ-Oec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02'Oec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02-0ec'86 
02-0ec-86 
02-0ec'86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02'Oec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
02-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-Dec-86 
03-0ec-86 
03-0ec'86 
03-0ec-86 
03-Dec-86 
03-0ec-86 
03-0ec-86 
03-Dec'86 
03-Dec-86 
03-Dec-86 
03-Dec-56 
03-0ec-86 
03-Dec-56 
03-D~-86 

03-Dec-86 
03-Dec-86 

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 
13:09:38 
13:39:38 
14:09:39 

36.70 188.96 
37.16 188.06 
37.66 188.42 
38.16 187.70 
38.66 187.16 
39.16 187.70 
39.66 188.06 
40.16 
40.66 
41.16 
41.66 
42.16 
42.66 
43.16 
43.66 
44.16 
44.66 
45.16 
45.66 
46.16 
46.66 
47.16 
47.66 
48.16 
48.66 
49.16 
49.66 
50.16 
50.66 
51.16 
51.66 
52.16 
52.66 
53.16 
53.66 
54.16 
54.66 
55.16 
55.66 
56.16 
59.16 
59.66 
60.16 
60.66 
61.16 
61.66 
62.16 

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.n 
186.08 
186.26 
185.n 
185.36 
186.26 
186.26 
185.36 
185.18 
186.08 
186.26 
185.n 
185.36 
185.36 
186.26 
186.08 
185.36 
185.36 
186.08 
185.36 
185.18 

23.33 0.834 

23.17 0.834 
23.05 0.834 
22.97 0.834 
23.36 
23.15 
22.97 
22.84 
22.23 
23.09 
22.90 
22.n 

22.95 
22.68 
22.51 
22.43 
22.86 
22.n 
22.60 
22.47 
23.00 
22.79 
22.57 
22.44 
22.38 
22.81 
22.54 
22.41 
21.91 
22.59 
22.43 
22.28 
22.19 
22.68 
22.45 
22.22 
22.15 
22.57 
22.40 
22.23 
22.12 
22.32 
22.17 

22.06 
22.02 

0.834 
0.869 
0.869 
0.869 
0.812 
0.949 
0.949 
0.983 

1.063 
1.086 
1.120 
1.120 
1.063 
1.086 
1.086 
1.063 
1.120 
1.063 
1.063 
1.040 
1.040 
1.040 
1.040 
1.040 
0.949 
1.006 
1.040 
1.006 
0.983 
0.983 
1.006 
0.983 
0.983 
0.949 
0.983 
0.949 
0.949 
0.869 
0.869 

0.812 
0.732 

9.14 
8.98 
9.04 
8.91 
8.81 
8.91 
8.98 
8.88 
8.71 
8.65 
8.78 
8.81 
8.71 
8.62 
8.71 
8.78 
8.65 
8.62 
8.45 
8.71 
8.65 
8.62 
8.49 
8.65 
8.71 
8.62 
8.55 
8.62 
8.65 
8.55 
8.49 
8.65 
8.65 
8.49 
8.45 
8.62 
8.65 
8.55 
8.49 
8.49 
8.65 
8.62 
8.49 
8.49 
8.62 
8.49 
8.45 

5 

14.19 0.0897 0.0234 0.438 
-8.98 -0.0569 0.0230 '0.312 
14.13 0.0894 0.0231 0.440 
14.14 0.0896 0.0228 0.443 
14.16 0.0898 0.0226 0.445 
14.45 0.0915 0.0228 
14.17 0.0898 0.0230 
14.09 0.0893 
14.12 0.0896 
13.58 0.0863 
14.31 0.0908 
14.09 0.0894 
14.00 0.0889 
'8.62 ·0.0547 
14.23 0.0903 
13.90 0.0882 
13.86 
13.81 
14.41 
14.01 
13.95 
13.85 
14.52 
14.14 
13.86 
13.83 
13.83 
14.20 
13.89 
13.86 
13.43 
13.94 
13.78 
13.79 
13.74 
14.07 
13.80 
13.67 
13.66 
14.09 
13.75 
13.61 
13.63 
13.84 
13.56 
13.S8 
13.57 

0.0880 
0.0877 
0.0917 
0.0889 
0.0886 
0.0880 
0.0923 
0.0898 
0.0880 
0.0878 
0.0879 
0.0902 
0.0882 
0.0881 
0.0854 
0.0886 
0.0875 
0.0877 
0.0874 
0.0894 
0.0876 
0.0869 
0.0869 
0.0896 
0.0873 
0.0865 
0.0867 
0.0880 
0.0861 
0.0864 
0.0863 

0.0228 
0.0224 
0.0222 
0.0225 
0.0226 
0.0224 
0.0221 
0.0224 
0.0225 
0.0222 
0.0221 
0.0217 
0.0224 
0.0222 
0.0221 
0.0218 
0.0222 
0.0224 
0.0221 
0.0220 
0.0221 
0.0222 
0.0220 
0.0218 
0.0222 
0.0222 
0.0218 
0.0217 
0.0221 
0.0222 
0.0220 
0.0218 
0.0218 
0.0222 
0.0221 
0.0218 
0.0218 
0.0221 

0.0218 
0.0217 

0.447 
0.442 
0.443 
0.447 
0.441 
0.448 
0.444 
0.445 

-0.312 
0.448 
0.442 
0.445 
0.445 
0.457 
0.445 
0.446 
0.445 
0.458 
0.449 
0.443 
0.445 
0.446 
0.450 
0.445 
0.447 
0.442 
0.446 
0.444 
0.447 
0.447 
0.448 
0.444 
0.444 
0.446 
0.452 
0.443 
0.442 
0.445 
0.448 
0.441 
0.444 
0.445 

2.59 6. 78E+04 
ERR ERR 

2.61 6.81E+04 
2.64 6.8SE+04 
2.66 6.B8E+04 
2.63 6.84E+04 
2.62 6.97E+04 
2.65 
2.69 
2.72 
2.67 
2.67 
2.69 

ERR 
2.69 
2.68 
2.71 
2.n 
2.15 
2.69 
2.71 
2.n 
2.73 
2.70 
2.69 
2.72 
2.74 
2.71 
2.71 
2.74 
2.76 
2.71 
2.71 
2.15 
2.76 
2.71 
2.71 
2.74 
2.76 
2.15 
2.71 
2.73 
2.76 
2.15 
2.73 
2.76 

2.7f 

7.00E+04 
7.0SE+04 
6.85E+04 
7.34E+04 
7.34E+04 
7.51E+04 

ERR 
7.BOE+04 
7.87E+04 
8.04E+04 
8.06E+04 
7.88E+04 
7. 89E+04 
7.92E+04 
7.85E+04 
8.08E+04 
7.82E+04 
7.81E+04 
7. 76E+04 
7. 79E+04 
7.15E+04 
7.15E+04 
7. 78E+04 
7. 47E+04 
7.62E+04 
7.15E+04 
7.68E+04 
7.61E+04 
7.S4E+04 
7.62E+04 
7.57E+04 
7.60E+04 
7.45E+04 
7.S4E+04 
7.42E+04 
7. 47E+04 
7. 14E+04 
7.10E+04 
6.91E+04 
6.57E+04 



DATE 

ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 3 

CLOCK 
TIME 

TEST T2 PO 
TIME (OEG F ) ( PSIA 

OELP 
( PSI ) 

P H20 Peff RHO C02 RHO H20 QUALITY 
( PSI ) ( PSI ) Lbm/FTA 3 Lbm/FTA 3 

Spc Vol \.I 

FTA 3/lbm Lbm!Hr 
.................................................... - .... _ .......................................................... -................... _ ...................... -_ ....................................... _ ...................... .. 

03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
03-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
Q4-0ec-86 
04-0ec'-86 
04-0ec-86 
Q4-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
Q4-0ec-86 
04-0ec-86 
04-0ec-86 
Q4-0ec-86 
Q4-0ec-86 
04-0ec-86 
04-0ec-86 
Q4-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec'86 

14:39:40 
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 
06:02: 16 
06:32: 17 
07:02:16 
07:32: 16 
08:02:16 
08:31 :01 
09:01:02 
09:31:02 
10:01:02 
10:31:02 
11:01:03 
11:31:01 
12:01:02 
12:31 :01 
12:49:23 
13:02:23 
13:32:24 
14:02:23 
14:32:24 
15:02:25 
15:32:24 
16:02:24 
16:32:23 
i7:02:25 
17:32:24 

62.66 
63.16 
67.90 
68.54 
69.04 
69.54 
70.04 

185.36 
186.08 
185.72 
184.82 
184.82 
185.18 
185.18 

70.54 184.82 
71.04 184.64 
71.54 184.82 
72.04 185.36 
72.54 184.82 
73.04 184.28 
73.54 
74.04 
74.54 
75.04 
75.54 
76.04 
76.54 
Tf.04 
Tf.54 
78.04 
78.54 
79.04 
79.54 
80.04 
80.52 
81.02 
81.52 
82.02 
82.52 
83.02 
83.52 
84.02 
84.52 
84.82 
85.04 
85.54 
86.04 
86.54 
87.04 
87.54 
88.04 
88.54 

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 

89.04 184.82 
89.54 ;84.28 

22.45 
22.20 
22.05 
21.94 
22.47 
21.99 
21.80 
21.70 
21.47 
21.94 
21.82 
21.71 
22.09 
21.98 
21.79 
21.63 
21.57 
22.00 
21.78 
21.66 
21.58 
22.02 
21.76 
21.60 
21.53 
21.37 
21.80 
21.63 
21.54 
21.46 

21.77 
21.63 
21.54 
21.94 
21.69 
21.57 
21.42 
20.91 
21.84 
21.68 
21.49 
21.40 
21.34 
21.72 

0.754 
0.789 
0.754 
0.754 
0.697 
0.732 
0.732 
0.697 
0.617 
0.674 
0.697 
0.674 
0.732 
0.674 
0.674 
0.697 
0.697 
0.697 
0.697 
0.697 
0.674 
0.617 
0.640 
0.674 
0.640 
0.640 
0.617 
0.640 
0.640 
0.640 
0.583 
0.560 
0.560 
0.537 
0.446 
0.560 
0.583 
0.583 
0.537 
0.560 
0.583 
0.583 
0.560 
0.537 
0.537 

8.49 
8.62 
8.55 
8.39 
8.39 
8.45 
8.45 
8.39 
8.35 
8.39 
8.49 
8.39 
8.29 
8.39 
8.49 
8.35 
8.29 
8.39 
8.45 
8.45 
8.29 
8.22 
8.35 
8.45 
8.29 
8.22 
8.29 
8.39 
8.35 
8.22 
8.35 
8.39 
8.39 
8.35 
8.22 
8.35 
8.39 
8.29 
8.19 
8.29 
8.22 
8.39 
8.29 
8.29 
B.29 
8.39 
8.29 

F-6 

13.96 0.0888 
13.58 0.0863 
13.50 0.0858 
13.55 0.0863 
14.08 0.0896 
13.54 0.0861 
13.34 0.0849 

0.0218 
0.0221 
0.0220 
0.0216 
0.0216 
0.0217 
0.0217 

13.32 0.0848 0.0216 
13.12 0.0835 0.0215 
13.56 0.0863 0.0216 
13.34 0.0848 0.0218 
13.32 0.0848 0.0216 
13.80 0.0879 0.0213 
13.59 
13.31 
13.28 
13.28 
13.61 
13.32 
13.21 
13.29 
13.79 
13.41 
13.15 
13.25 
13.14 

0.0865 
0.0846 
0.0845 
0.0846 
0.0866 
0.0848 
0.0840 
0.0846 
0.0879 
0.0854 
0.0836 
0.0844 
0.0838 

13.51 0.0861 
13.25 0.0843 
13.18 0.0839 
13.24 0.0844 
-8.35 -0.0532 
13.38 0.0852 
13.24 0.0843 
13.19 0.0840 
13.71 0.0874 
13.33 0.0849 
13.18 0.0839 
13.13 0.0836 
12.72 
13.55 
13.45 
13.10 
13.11 
13.05 
13.43 

0.0811 
0.0863 
0.0858 
0.0834 
0.0835 
0.0831 
0.0856 

0.0216 
0.0218 
0.0215 
0.0213 
0.0216 
0.0217 
0.0217 
0.0213 
0.0212 
0.0215 
0.0217 
0.0213 
0.0212 
0.0213 
0.0216 
0.0215 
0.0212 
0.0215 
0.0216 
0.0216 
0.0215 
0.0212 
0.0215 
0.0216 
0.0213 
0.0211 
0.0213 
0.0212 
0.0216 
0.0213 
0.0213 
0.0213 

0.450 
0.441 
0.442 
0.446 
0.454 
0.445 
0.442 
0.443 
0.441 
0.446 
0.441 
0.443 
0.452 
0.447 
0.440 
0.443 
0.445 
0.447 
0.441 
0.440 
0.445 
0.454 
0.445 
0.439 
0.444 
0.444 
0.448 
0.442 
0.442 
0.446 

-0.312 
0.444 
0.442 
0.442 
0.453 
0.444 
0.441 
0.442 
0.438 
0.449 
0.449 
0.440 
0.442 
0.441 
0.447 

'8.39 -0.0534 0.0216 '0.312 
-8.29 ·0.0528 0.0213 -0.312 

2.75 6.65E+04 
2.73 6. 77E+04 
2.74 6.64E+04 
2.79 6.69E+04 
2.77 6.41E+04 
2.77 6.57E+04 
2.77 6. 57E+04 
2.79 6.44E+04 
2.81 6.07E+04 
2.79 6.33E+04 
2.77 6.41E+04 
2.79 6.33E+04 
2.80 /6.61E+04 
2.78 6.32E+04 
2.77 6.30E+04 
2.80 6.45E+04 
2.82 6. 47E+04 
2.78 6.43E+04 
2.77 6.42E+04 
2.78 6.42E+04 
2.82 6.36E+04 
2.82 6.09E+04 
2.80 6. 18E+04 
2.78 6.32E+04 
2.82 6.20E+04 
2.84 6.22E+04 
2.81 6.08E+04 
2.79 6. 17E+04 
2.80 6. 18E+04 
2.84 6.22E+04 

ERR ERR 
2.79 5.77E+04 
2.79 5. 77E+04 
2.80 5.66E+04 
2.82 5.18E+04 
2.80 5.78E+04 
2.80 5.89E+04 
2.82 5.92E+04 
2.86 5.72E+04 
2.81 5.79E+04 
2.83 5.93E+04 
2.80 5.89E+04 
2.82 5.80E+04 
2.83 5.69E+04 
2.82 5.6aE+04 

ERR 
ERR 

ERR 
ERR 



OATE 

ASCENSION ~ELL TEST No. 1 Fl~ RATE CALCULATION FROM ORIFICE OELTA P PAGE 4 

CLOCK 
TIME 

TEST T2 PO DELP 
TIME (DEG F ) (PSIA (PSI) 

P H20 
( PSI ) 

Peff RHO C02 RHO H20 QUALITY 
PSI ) LbmlFT A 3 Lbm/FT A 3 

Spc Vol \oJ 

FT A 3/Lbm Lbm/Hr 

.................. ... ............................................................ _ ..................................................................................................... .. ... .. ...... . 

04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04-0ec-86 
04·Oec·86 
Q4-0ec-86 
04-0ec-86 
04·0ec·86 
04·0ec -86 
04-0ec-86 
04·0ec-86 
OS-Oec-86 
OS·Oec-86 
OS-Oec-86 
OS·Oec-86 
OS-Oec -86 
OS-Oec-86 
OS-Oec -86 
OS·Oec-86 
OS-Oec-86 
OS·Oec-86 
OS·Oec-86 
OS-Oec·86 
OS·Oec-86 
OS-Oec-86 
05-0ec-86 
05-0ec-86 
05 -0ec -86 
05-0ec-86 
05·0ec-86 
05-0ec-86 
05-0ec-86 
05-0ec-86 
05 -0ec-86 
05-Dec·86 
05-Dec-86 
05-0ec-86 
OS- Oec- 86 
OS·Oec-86 
05-Dec-86 
OS-Oec-86 
05-0ec-86 
05-Dec-86 
05 · 0ec -86 
OS·Oec ·86 
05·0ec-86 

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 

90.04 
90.53 
91.03 
91.53 
92.03 
92.54 
93.04 
93.54 
94.04 
94.54 
95.04 
95.54 
96.03 
96.53 
97.03 
97.53 
98.03 
98.53 
99.03 
99.53 

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 

183.92 
183.38 
183.92 
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 

0.537 
0.640 
0.640 
0.617 
0.640 
0.617 
0.674 
0.674 
0.674 
0.617 
0.674 
0.674 
0.640 
0.617 
0.640 
0.640 
0.640 
0.617 
0.674 
0.640 
0.640 
0.560 
0.617 
0.617 
0.617 
0.560 
0.617 
0.617 
0.640 
0.583 
0.583 
0.617 
0 .617 
0.560 
0.034 
0.503 
0.423 
0.503 
0.537 

·0.389 
·0.331 
-0.526 
·0.160 
·0.057 
-0. 023 
0. 022 
0.079 

8.22 
8.13 
8.22 
8.29 
8.19 
8.19 
8.19 
8.22 
8.19 
8.19 
8.19 
8.29 
8.19 
8.19 
8.22 
8.35 
8.22 
8.19 
8.22 
8.35 
8.22 
8.19 
8.22 
8.35 
8.22 
8.19 
8.22 
8.29 
8. 22 
8.19 
8.22 
8.29 
8.22 
8.22 
8. 29 
8.29 
8. 19 
8. 19 
8.29 
8.81 
7.83 
8.19 
8.62 
8.78 
8.81 
7.44 
7.24 

F- 7 

12.96 
13.50 
13.16 
12.98 
13.03 
12.89 
13.17 
13.07 
13.01 
12.86 
13.20 

. 12.97 
12.96 
12.90 
13.13 
12.90 
12.93 
12.74 
13.12 
12.84 
12.89 
12.43 
13.08 
12.82 
12.85 
12.42 
13.08 
12.85 
12.82 
12.73 
13.09 
12.85 
12.84 
13.10 
12 .52 
12.81 
12.87 
13.07 
12.80 
31 .36 
38.02 
9.04 
8.82 

54.38 
54.44 

134.47 
119.90 

0.0826 
0.0861 
0.0839 
0.0827 
0.0831 
0.0822 
0.0840 
0.0833 
0.0829 
0.0820 
0.0842 
0.0826 
0.0826 
0.0822 
0.0837 
0.0821 
0.0824 
0.0812 
0.0836 
0.0817 
0.0822 
0.0793 
0.0834 
0. 0816 
0.0819 
0.0792 
0.0834 
0.0819 
0.0817 
0.0812 
0.0835 
0.0819 
0. 0818 
0.0835 
0. 0798 
0.0816 
0.0821 
0.0833 
0.081 5 
0.1989 
0.2432 
0.0576 
0.0560 
0.3450 
0. 3453 
0.8629 
0.n07 

0.0212 
0.0210 
0.0212 
0.0213 
0.0211 
0.0211 
0.0211 
0.0212 
0.0211 
0.0211 
0. 0211 
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 

0.441 
0.452 
0.444 
0.440 
0.443 
0.441 
0.445 
0.443 
0.443 
0.441 
0.446 
0.440 
0.442 
0.441 
0.444 
0.437 
0.441 
0.439 
0.444 
0.436 
0.440 
0.434 
0.443 
0.436 
0.440 
0.434 
0.443 
0.438 
0.439 
0.439 
0.443 
0.438 
0.440 
0. 444 
0. 433 
0.438 
0. 441 
0.444 
0. 437 
0.613 
0.6n 
0.376 
0.363 
0.725 
0. 724 
0.881 
0.871 

2.85 
2.86 
2.84 
2.83 
2.85 
2.86 
2.85 
2.84 
2.85 
2.86 
2.85 
2.83 
2.86 
2.86 
2.84 
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 
2.84 
2.83 
2.85 
2.84 
2. 84 
2. 83 
2.86 
2.85 
2. 83 
2.19 
2.14 
2.94 
2.82 
1. 71 
1.70 

0.97 
1.06 

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 



DATE 

05'Oec-86 
OS-Oec-86 
05-0ec-86 
05 -0ec'86 
OS·Oec·86 
OS-Oec-86 
05-0ec-86 
OS-Oec'86 
05-0ec-86 
OS ' Oec-86 
05-0ec-86 
05-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-Dec-86 
06-0ec-86 
06-0ec-86 
06-Dec-86 
06'Oec-86 
06-Dec-86 
06-Dec'86 
06-Dec-86 
06-0ec·86 
06-Dec-86 
06-0ec·86 
06·Dec·86 
06·Oec·86 
06'Dec-86 
06·Dec·86 
06 'Oec -86 
06·Dec·86 
06·Oec·86 
06·Dec·86 
06'Oec-86 
06'Oec'86 
06'Oec-86 
06·Dec·86 
06·0ec·86 
06·Dec·86 
06-Dec'86 
06·Oec· 86 
06'Dec-86 
06-0ec · 86 
06·Dec · 86 
06 · Oec· 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 
OS:01:41 
05:30:26 
OS: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 

" :27:S1 
12:00:47 
12:30:48 
13:00:47 
13:30 :47 
14:00:49 
14:30: 18 
15:00: 17 
lS: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.S7 
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 
DEG F 

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 
186.98 
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 
lBO.50 
179.42 

FLOW RATE CALCULATION FROM ORIFICE DELTA P PAGE 5 

PO 

( PSIA 

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 .88 
20.80 
48.43 

63.6S 
64.26 
63 .46 
63.02 

127.39 
121 .09 

DELP 
( PSI ) 

0.079 
0.079 
0.102 
0.079 
0.102 
0.102 
0.159 
1.473 
1.393 
1.336 

1.302 
1.279 
1.199 
1.199 
1. 165 
1.142 
1.142 
1.142 
1.107 
1.085 
1.085 
1.085 
1.085 
1.085 
1.085 
1.085 
1.050 
1.050 
1.050 
1. )50 
1.005 
1.027 
0.970 
0.913 
0.833 
0.833 
0.890 
0.890 

11.097 

0.102 
0.056 
0. 056 
0.056 

'0.058 
'0 . 001 

P H20 
( PSI ) 

7.18 
7.08 
6.98 
6.55 
6.26 
6.00 
5.77 

10.29 
13.24 
11.93 
11.40 
10.65 
10.12 
9.76 
9.60 
9.40 
9.34 
9.14 
8.98 
9.04 
8.91 
8.81 
8.71 
B.71 
B.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 
B.49 
8.22 
8.39 
8.71 
8. 91 
8.91 
8. 78 
7.60 
7.40 

F- 8 

Peff RHO C02 RHO H20 QUALITY 
PSI ) LbmlFT~3 Lbm/FT~3 

114.7B 
113.24 
111.07 
125.10 
127.61 
128.86 
129.39 
27.82 
13.40 
13.15 

0.7382 
0.7290 
0.7156 
0.8089 
0.8273 
0.8373 
0.8424 
0.1743 
0.0819 
0.0813 

·11.40 ·0.0708 
11.70 0.0731 
11.870.0744 
11.95 0.0752 
12.56 0.0791 
12.15 0.0767 
12.10 0.0764 
12.15 0.0769 
12.20 0.0772 
12.37 0.0783 
12.22 0.0774 
12.26 0.0778 
12.26 0.0778 
12.52 0. 0795 
12.32 0.0782 
12.22 0.0775 
12.27 0.0779 
12.69 0.0807 
12. 40 0.0788 
12.34 0.0784 
12.34 0.0784 
12.18 0.0775 
12.53 0.0797 
12 .33 0.0784 
12.43 0.0791 
11.93 0.0759 
12.74 0.0811 
12.49 0.0795 
12.31 0.0783 
40. 21 0. 2563 
·8.39 '0. 0534 
54.94 
55 .35 
54.55 
54. 24 

119.79 
113.69 

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 
0.021 6 
0.0215 
0.0216 
0.0218 
0.021 2 
0. 0216 
0.0224 
0. 022B 
0.0228 
0. 0225 
0.0197 
0.0192 

0.867 
0.867 
0.867 
0.886 
0.892 
0.897 
0.901 
0.554 
0.361 
0.375 

-0.312 
0.375 
0.386 
0.394 
0.406 
0.404 
0.404 
0.409 
0.413 
0.414 
0.415 
0.417 
0.419 
0.424 
0.419 
0.417 
0.421 
0.430 
0.424 
0.422 
0.424 
0.423 
0.429 
0. 424 
0.428 
0.422 
0.435 
0.430 
0.425 
0.679 

'0 .312 
0.728 
0.725 
0.722 
0.724 
0.866 
0.863 

Spc Vol \J 

FT'3/Lbm Lbm/Hr 

1.10 
1. 11 
1. 13 
1.04 
1.03 
1.03 
1.03 
2.08 
1.91 
2.09 

ERR 
2.32 
2.42 
2.49 
2.52 
2.57 
2.58 
2.63 

1.36E+04 
1.36E+04 
1.56E+04 
1.32E+04 
1.49E+04 
1.49E+04 
1.86E+04 
8.08E+04 
7.53E+04 
7.71E+04 

ERR 
8.01E+04 
8. l1E+04 
7.98E+04 
8.02E+04 
7. 98E+04 
7.93E+04( 
8.00E+04 

2.67 8.05E+04 
2.65 7.90E+04 
2.68 7.87E+04 
2.71 7.91E+04 
2.73 7.9SE+04 
2.73 7.94E+04 
2.71 7. 92E+04 
2.72 7.92E+04 
2.75 7.97E+04 
2.77 7. 87E+04 
2.76 7.85E+04 
2.75 7.84E+04 
2.77 7.8BE+04 
2.79 7.73E+04 
2.79 7.81E+04 
2.77 
2.80 
2.83 
2.82 
2.81 
2.79 
2. 04 

ERR 
1.70 
1.68 
1.69 
1. 71 
1.05 
1.10 

7.57E+04 
7.3BE+04 
7.0BE+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 



l 

I ,. 
I 
! 
I 
I 

DATE 

06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
06-Dec-86 
06-0ec -86 
06-0ec-86 
06-0ec-86 
06-0ec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec -86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-i36 
07·Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec -86 
07-Dec-86 
07-Dec -86 
07-Dec-86 
07-Dec -86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec- 86 
07-Dec-86 
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CLOCK 
TIME 

17:30:48 
18:00:47 
18:30:47 
19:00:01 
19:30:01 
20:00:03 
20:30:04 
21:00:03 
21 :30:03 
22:00:04 
22:30:05 
23:00:04 
23:30:03 
00:00:04 
00:30:05 
01:00:05 
01: 19:37 
01 :31 :19 
02:01:19 
02:31:20 
03:01:20 
03:31: 19 
04:01:19 
04:31:20 
05:01:20 
05:31:21 
06:01: 19 
06:31:20 
07:01:19 
07:31 :21 
08:01:20 
08:31:20 
09:01:19 
09:31:19 
10:01:20 
10:31: 19 
11:01:20 
11:31:20 
12:01:21 
12:31:19 
13:01:20 
13:31:19 
14:01:19 
14:31:20 
15:01:20 
15:31 : 19 
16:01:19 

TEST T2 PO 

TIME (OEG F ) ( PSIA 

137.51 
138.01 
138.51 

178.70 
177.62 
175 .82 

139.00 174.38 
139.50 173.30 
140.00171.68 
140.50 169.34 
141.00 175.64 
141.50 213.80 
142.00 207.50 
142.50 204.26 
143.00 200.48 
143.50 196.70 
144.00 193.82 
144.50 192.38 
145.00 192.38 
145.33 190.58 
145.52 190.04 
146.02 
146.52 
147.02 
147.52 
148.02 
148.52 
149.02 
149.52 
150.02 
150_52 
151.02 
151.52 
152.02 
152.52 
153.02 
153 . 52 
154.02 
154.52 
155.02 
155.52 
156.02 
156.52 
157. 02 
157. 52 
158. 02 
158. 52 
159.02 
159. 52 
160.02 

188.96 
188.60 
188.06 
188.42 
188.42 
188.06 
187.52 
187.16 
186.98 
187.52 
186.98 
186.26 
186.26 
186.98 
186.26 
186.08 
186.08 
186.26 
186.08 
185.72 
185.36 
185.n 
185 .36 
185 .36 
185. 18 
185 .36 
185.18 
185.18 
185.18 

117.70 
115.17 
113.93 
122.77 
122.00 
121.98 
136.81 
205.68 
33.32 
25.90 
24.12 
21.34 
22.07 
21.66 
21.36 
21.63 
20.66 
20.59 

20.92 
20.51 
21.04 
20.92 
20.85 
20.n 
21.00 
20.82 
20.78 
20.67 
20.94 
20.73 
20.74 
20.62 
20.87 
20 .67 
20.65 
20.61 
20.81 
20.63 
20.60 
20.49 
20.78 
20.58 
20 . 47 
20.99 
20.59 
20.45 

OELP 
( PSI ) 

0.022 
-0.001 
-0.001 
'0.001 
0.022 
0.022 

'0.001 
0.525 
1.302 
1.165 
1.279 

'0.058 
1.142 
1.027 
1.005 
0.330 
0.193 
0.193 

1.050 
1.050 
1.005 
0.970 
0.970 
0.970 
0.970 
0.947 
0.947 
0.970 
0.947 
0.947 
0.947 
0.947 
0.913 
0.947 
0.947 
0.947 
0.970 
0.947 
0.947 
0.970 
0.913 
0.947 
0.947 
0.970 
0.890 
0.913 

P H20 
( PSI ) 

7.27 
7.08 
6.75 
6.49 
6.29 
6.00 
5.57 
6.n 

13.66 
12 . 51 
11.93 
11.24 
10.55 
10.03 
9.76 
9.76 
9.44 
9.34 
9.14 
9.08 
8.98 
9.04 
9.04 
8.98 
8.88 
8.81 
8.78 
8.88 
8.78 
8.65 
8.65 
8.78 
8.65 
8.62 
8.62 
8.65 
8.62 
8.55 
8. 49 
8.55 
8.49 
8.49 
8.45 
8. 49 
8.45 
8.45 
8.45 

F-9 

Peff RHO C02 RHO H20 QUALITY 
PSI ) LbmlFT A 3 Lbm/FT A 3 

110.43 
108.10 
107.18 

0.7097 
0.6958 
0.6919 

0.0189 
0.0184 
0.0176 

116.28 0.7524 0.0170 
115.71 0.7499 0.0165 
115.98 0.7536 0.0157 
131.24 0.8559 0.0147 
198.97 1.2848 0.0175 
19.66 0.1198 0.0337 
13.38 0.0823 0.0311 
12.20 0.0754 0.0298 
10.11 0.0628 0.0282 
11.52 0.0720 0.0267 
11.63 0.0730 0.0254 
11.60 0.0730 0.0248 
11.86 0.0746 0.0248 
11.23 0.0708 0.0241 
11.25 0.0710 0.0238 
-9.14 '0.0578 
11.84 0.0750 
11.54 0.0731 
12.00 0.0760 
11.88 
11.87 
11.84 
12.18 
12.04 
11.91 
11.89 
12.29 
12.08 
11.96 
11.97 
12.25 
12 . 05 
12.00 
11.99 
12.25 
12. 14 
12.05 
12 . 00 
12.29 
12.13 
11.99 
12.54 
12.13 
12.00 

0.0752 
0.0752 
0.0750 
o.om 
0.0764 
0.0755 
0.0754 
0.0781 
0.0767 
0.0759 
0.0760 
0.0779 
0.0766 
0.0762 
0.0762 
0.0779 
o.om 
0.0766 
0. 0763 
0.0782 
0.0771 
0.0762 
0.0798 
o.om 
0.0763 

0.0234 
0.0232 
0.0230 
0.0231 
0.0231 
0.0230 
0.0228 
0.0226 
0.0225 
0.0228 
0.0225 
0.0222 
0.0222 
0.0225 
0.0222 
0.0221 
0.0221 
0.0222 
0.0221 
0.0220 
0.0218 
0.0220 
0. 0218 
0. 0218 
0.0217 
0. 0218 
0 .0217 
0.0217 
0. 0217 

0.861 
0.862 
0.867 
0.880 
0.882 
0.887 
0.905 
0.923 
0.424 
0.370 
0.363 
0.342 
0.374 
0.384 
0.388 
0.392 
0.389 
0.391 

'0.312 
0.405 
0.403 
0.409 
0.407 
0.408 
0.409 
0.416 
0.415 
0.410 
0.412 
0.421 
0.418 
0.413 
0.416 
0.422 
0.418 
0.417 
0.417 
0.423 
0.423 
0.420 
0 .421 
0.425 
0.423 
0.420 
0.430 
0.423 
0.421 

Spc Vol '.I 

FT A3/Lbm Lbm/Hr 

1.13 
1.15 
1.17 

7.20E+03 
ERR 
ERR 

1. 10 ERR 
1.11 7.15E+03 
1.12 7.17E+03 
1.02 ERR 
0.71 2.82E+04 
1.82 7.10E+04 
2.01 7.05E+04 
2.10 7.56E+04 
2.22 ERR 
2.34 7.54E+04 
2.44 7.31E+04 
2.50 7.31E+04 
2.49 4.19E+04 
2.57 3.25E+04 
2.60 3. 27E+04 

ERR 
2.65 
2.68 
2.66 
2.66 
2.67 
2.70 
2.71 
2.n 
2.70 
2. n 
2.75 
2.75 
2.72 
2.76 
2.76 
2.76 
2.76 
2. 76 
2.78 
2.80 
2. 78 
2.80 
2.79 
2.81 
2.80 
2.80 
2.BO 
2.81 

ERR 
7.70E+04 
7. 74E+04 
7.54E+04 
7.1.1 E+04 
7.43E+04 
7.47E+04 
7.48E+04 
7.41E+04 
7.38E+04 
7.S0E+04 
7.4SE+04 
7.45E+04 
7.41E+04 
7.46E+04 
7.32E+04 
7.47E+04 
7.46E+04 
7. 47E+04 
7.S7E+04 
7.51E+04 
7.49E+04 
7.61E+04 
7.37E+04 
7.52E+04 
7.52E+04 
7.60E+04 
7.29E+04 
7.39E+04 



DATE 
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CLOCK 
TIME 

TeST T2 PO DELP 
TIME (DEG F ) ( PSIA ) ( PSI ) 

P H20 Peff RHO C02 RHO H20 QUALITY 
( PSI ) ( PSI ) Lbm/FT A3 LbmlFT A3 

spc Vol II 

FT A 3/Lbm Lbm/Hr 
....... _-- ........................................................................................................................................................................................... .. 

07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
07-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
oa-Dec-86 
08-Dec-86 
08'Dec-86 
08'Dec-86 
OB-Dec-86 
08'Dec-86 
OB'Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
OB-Dec-86 
OB-Dec-86 
OB-Dec-86 
08-Dec-86 
OS-Dec-86 
08-Dec-86 
OS-Dec-86 
08-Dec-86 
08-Dec-86 
08-Dec-86 
OS'Dec-86 
08-Dec-U 
08-Dec-86 
08-Dec-86 
OB-Dec-86 
08-Dec'86 
OS-Dec'&) 
Q8-0ec'86 

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 
04:29:4S 
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 
13:30:49 
14:00:49 
14:30:50 

160.52 
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 
173.03 
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 
181.51 

182.01 
182.51 

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 
183.74 

20.42 
20.42 
20.42 
20.39 
20.32 
20.55 
20.34 
20.33 
20.51 
20.39 
20.29 
20.23 
19.99 
20.25 
20.24 
20.18 
20.36 
20.20 
20.12 
19.87 
20.30 
20.17 
20.30 
20.17 
20.13 
20.17 
20.11 
20.12 
20.0B 
20.30 
20.10 
20.09 
19.76 
20.19 
20.13 
20.07 
20.33 
20.12 
20.09 
20.68 
20.24 
20.14 
20_08 

20.12 
20.07 
20.08 
20.06 

0.913 
0.890 
0.913 
0.856 
0.856 
0.833 
0.833 
0.833 
0.856 
0.856 
0.856 
0.856 
0.833 
0.799 
0.799 
0.799 
0.799 
0.799 
0.799 
0.776 
0.776 
0.799 
0.776 
0.799 
0.776 
0.776 
0.776 
0.776 
0.776 
0.753 
0.776 
0.776 
0.719 
0.776 
0.776 
0.776 
0.776 
0.776 
0.776 
0.856 
0.753 
0.776 
0.799 
0.776 
0.799 
0.799 
0.799 

8.49 
8.39 
S.45 
8.45 
8.39 
8.29 
8.29 
8.35 
8.29 
8.35 
8.29 
8.29 
8.22 
8.22 
8.22 
8.19 
3.19 
8.19 
8.22 
8.13 
8.22 
8.22 
8.22 
8.22 
8.22 
8.13 
8.19 
8.22 
8.19 
8.13 
8.19 
8.22 
8.19 
8.22 
8.29 
8.22 
8.19 
8.19 
8.22 
8.19 
8.13 
8.22 
8.22 
8.13 
8.19 

8.19 
8.19 

F-IO 

11.93 
12.04 
11.97 
11.93 
11.94 
12.26 
12.05 
11.97 
12.22 
12.04 
12.00 
11.94 
11.77 
12.02 
12.02 
11.99 
12.17 
12.01 
11.90 
11. 75 
12.07 
11.95 
12.07 
11.95 
11.91 
12.05 
11.92 
11.89 
11.89 
12.17 
11.91 
11.86 
11.57 
11.97 
11.84 
11.84 
12.14 
11.93 
11.86 
12_49 
12.12 
11.91 
11.85 
12.00 
11.88 
11.89 
11.86 

0.0759 
0.0766 
0.0762 
0.0759 
0.0760 
0.0781 
0.0768 
0.0762 
0.0779 
0.0766 
0.0764 
0.0761 
0.0750 
0.0766 
0.0766 
0.0764 
0.0776 
0.0766 
0.0758 
0.0749 
0.0769 
0.0762 
0.0769 
0.0762 
0.0759 
0.0769 
0.0760 
0.0758 
0.0758 
0.0776 
0.0760 
0.0756 
0.0738 
0.0763 
0.0754 
0.0755 
0.0774 
0.0761 
0.0756 
0.0797 
o.om 
0.0759 
0.0756 

0.0765 
0.0757 
0.0758 
0.0756 

0.0218 
0.0216 
0.0217 
0.0217 
0.0216 
0.0213 
0.0213 
0.0215 
0.0213 
0.0215 
0.0213 
0.0213 
0.0212 
0.0212 
0.0212 
0.0211 
0.0211 
0.0211 
0.0212 
0.0210 
0.0212 
0.0212 
0.0212 
0.0212 
0.0212 
0.0210 
0.0211 
0.0212 
0.0211 
0.0210 
0.0211 
0.0212 
0.0211 
0.0212 
0.0213 
0.0212 
0.0211 
0.0211 
0.0212 
0.0211 
0.0210 
0.0212 
0.0212 
0.0210 
0.0211 
0.0211 
0.0211 

0.419 
0.423 
0.421 
0.420 
0.422 
0.429 
0.426 
0.423 
0.428 
0.424 
0.425 
0.424 
0.423 
0.427 
0.427 
0.427 
0.430 
0.427 
0.425 
0.425 
0.428 
0.426 
0.428 
0.426 
0.425 
0.430 
0.426 
0.425 
0.425 
0.431 
0.426 
0.424 
0.420 
0.426 
0.422 
0.424 
0.429 
0.426 
0.424 
0.435 
0.431 
0.425 
0.424 
0.429 
0.425 
0.425 
0.425 

2.80 
2.83 
2.81 
2.81 
2.83 
2.85 
2.85 
2.84 
2.85 
2.83 
2.85 
2.85 
2.88 
2.87 
2.87 
2.88 
2.88 
2.88 
2.87 
2.91 
2.87 
2.87 
2.87 
2.87 
2.87 
2.90 
2.88 
2.87 
2.88 
2.90 
2.88 
2.88 
2.89 
2.87 
2.86 
2.88 
2.88 
2.88 
2.88 
2_87 
2.90 
2.87 
2.88 
2.90 
2.88 
2.88 
2.88 

7.38E+04 
7.32E+04 
7.39E+04 
7. 16E+04 
7.18E+0 
7.11E+04 
7.11E+04 
7.09E+04 
7.21E+04 
7.19E+04 
7.21E+O 
7.21E+04 
7.15E+04 
6.99E+04 
6.99E+04 
7.00E+04 
7.00E+0 
7.00E+04 
6.99E+04 
6.93E+04 
6.89E+04 
6.99E+04 
6.89E+O 
6.99E+04 
6.89E+04 
6.92E+04 
6.90E+04 
6.89E+04 
6.90E+Q·. 
6.82E+04 
6.90E+04 
6.89E+04 
6.65E+04 
6.89E+04 
6. 87e+0 .. 
6.89E+04 
6.90E+04 
6.90E+04 
6.B9E+04 
7.23E+04 
6. 82E+O .. 
6.89E+04 
6. 99E+04 
6. 92E+04 
7.01E+04 
7.01E+04 
7.011:+04 
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CLOCK 
TIME 

TEST T2 PO DELP 
TIME (DEG F ) ( PSIA ) ( PSI ) 

P H20 Peff RHO C02 RHO H20 QUALITY 
( PSI ) ( PSI ) LbmlFT A 3 Lbm/FT A 3 

Spc Vol W 

FT A 3/Lbm LbmlHr 
..... _ ... -_ ................... ---_ .......................... -_ .. _- .... __ ........................... .. ....................... . .... -_ .............. -_ .. -_ .. -_ ....... - . 

08·Dec·86 
08·Dec·86 
08·Dec·86 
08·Dec·86 
08·Oec·86 
08·Dec·86 
08·Dec · 86 
08·Dec·86 
08·Oec·86 
08·Oec·86 
08·Dec·86 
08·0ec·86 
08·Dec · 86 
08·Dec·86 
08·Dec·86 
08·Dec·86 
08·Dec·86 
08·Dec·86 
09·Dec·86 
09·Dec·86 
09·Dec·86 
09·Dec·86 
09·Dec·86 
09·Dec·86 
09·Dec·86 
09·Oec·86 
09·Dec·86 
09·Dec·86 
09·Dec·86 
09 ' Dec-86 
09·Dec·86 
09'Dec-86 
09·Dec·86 
09·Oec·86 
09'Dec-86 
09·Dec·86 
09-Dec ' 86 
09-Dec'86 
09'Dec -86 
09·Dec · 86 
09'Oec -86 
09· Dec·86 
09· Dec · 86 
09 ·Dec·86 
09· Dec · 86 
09· Dec· 86 
09'Dec -86 

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 
08:01:21 
08:31:21 
09:01:23 
09:31:22 
10:01:23 
10:31:22 
11:01 :21 
11 :31:21 
12: 01 : 24 
12:25 : 26 
12:49 : 25 
13: 37:25 
14 :01:26 
14:25:26 

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 
200.02 
200.52 
201.02 
201.52 
202.02 
202.52 
203.02 
203.52 
204. 02 
204. 42 
204.82 
205.62 
206 .02 
206. 42 

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 
182.84 
183.38 
183.38 
183.20 
182.84 
183.20 
183.38 
183 . 20 
183 .38 
183 . 20 
183.20 
183.20 
183.38 

20.24 
20.06 
20.02 
20.00 
20.03 
19.97 
19.93 
20.14 
19.93 
19.93 
19.56 
19.94 
19.88 
19.86 
20.10 
19.88 
19.86 
20.22 
19.99 
19.86 
19.78 
19.86 
19.85 
19.82 
19.76 
20.01 
19.84 
19.76 
19.58 
19.81 
19.78 
19.71 
20.00 
19.72 
19.47 
19.83 
19.80 
19.75 
20.01 
19.81 
19. 79 
19.51 
19 .87 
19.78 
19.73 
19. 78 
19.81 

0.776 
0.776 
0.799 
0.776 
0.719 
0.753 
0.719 
0.719 
0.753 
0.776 
0.753 
0.753 
0.753 
0.753 
0.719 
0.719 
0.719 
0.776 
0. 719 
0.696 
0.696 
0.696 
0.696 
0.696 
0.696 
0.662 
0.662 
0.662 
0.662 
0.696 
0.696 
0.696 
0.696 
0.696 
0.639 
0.696 
0.696 
0.662 
0.662 
0.639 
0. 662 
0.639 
0.696 
0.696 
0. 719 
0.639 
0.696 

8.19 
8.19 
8.19 
8.13 
8.19 
8.19 
8.13 
8.09 
8.13 
8.13 
8.03 
8.13 
8.13 
8.13 
8.03 
8.09 
8.13 
8.09 
8.09 
8.09 
8.13 
8.03 
8.13 
8.13 
8.09 
8.03 
8.09 
8.09 
8.09 
8.13 
8.09 
8.09 
8.03 
8.09 
8.03 
8.13 
8.13 
8.09 
8.03 
8. 09 
8.13 
8. 09 
8. 13 
8.09 
8. 09 
8. 09 
8 .13 

F- ll 

12.05 
11.87 
11.83 
11.87 
11.84 
11.78 
11.81 
12.05 
11.81 
11.81 
11.54 
11.81 
11.76 
11. 73 
12.07 
11.79 
11.73 
12.13 
11.89 
11.77 
11.66 
11.83 
11. 73 
11.69 
11.67 
11.99 
11.74 
11.67 
11.49 
11.68 
11.69 
11.62 
11.98 
11.63 
11.45 
11.71 
11.68 
11.66 
11.98 
11. 72 
11.66 
11 .42 
11. 75 
11.69 
11.64 
11. 69 
11.68 

0.0768 
0.0757 
0.0754 
0.0757 
0.0755 
0.0751 
0.0753 
0.0769 

0.0211 
0.0211 
0.0211 
0.0210 
0.0211 
0.0211 
0.0210 
0.0209 

0.0753 0.0210 
0.0753 0.0210 
0.0737 0.0207 
0.0754 0.0210 
0.0750 0.0210 
0.0748 0.0210 
0.0771 0.0207 
0.0752 0.0209 
0.0748 0.0210 
0.0774 0.0209 
0.0759 0.0209 
0.0751 0.0209 
0.0744 
0.0756 
0.0748 
0.0746 
0.0745 
0.0765 
0.0749 
0.0745 
0.0733 
0.0745 
0.0746 
0.0741 
0.0765 
0.0742 
0.0731 
0.0747 
0.0745 
0. 0744 
0.0765 
0. 0748 
0.0744 
0. 0729 
0.0749 
0. 0746 
0. 0743 
0. 0746 
0.0745 

0.0210 
0.0207 
0.0210 
0.0210 
0.0209 
0.0207 
0.0209 
0.0209 
0.0209 
0.0210 
0.0209 
0.0209 
0.0207 
0.0209 
0.0207 
0.0210 
0.0210 
0.0209 
0.0207 
0. 0209 
0.0210 
0. 0209 
0. 021 0 
0.0209 
0. 0209 
0. 0209 
0.0210 

0.428 
0.425 
0.424 
0.427 
0.425 
0.424 
0.426 
0.430 
0.426 
0.426 
0.424 
0.426 
0.425 
0.424 
0.432 
0.426 
0.424 
0.432 
0.428 
0.426 
0.423 
0.428 
0.424 
0.424 
0.424 
0.431 
0.425 
0.424 
0.421 
0.424 
0.425 
0.423 
0.431 
0.424 
0.422 
0.424 
0.424 
0.424 
0. 431 
0.425 
0.423 
0.420 
0.425 
0.425 
0. 424 
0. 425 
0 . 424 

2.88 
2.88 
2.89 
2.90 
2.89 
2.89 
2.91 
2.91 
2.91 
2.91 
2.94 
2.91 
2.91 
2.91 
2.93 
2.92 
2.91 
2. 91 
2.91 
2.92 
2.91 
2.93 
2.91 
2.91 
2.92 
2.93 
2.92 
2.92 
2.92 
2.91 
2.92 
2.92 
2.93 
2.92 
2.94 
2.91 
2.91 
2.92 
2.93 
2. 92 
2. 91 
2.93 
2.91 
2.92 
2.92 
2. 92 
2.91 

6.90E+04 
6.90E+04 
7.01E+04 
6.93E+04 
6.65E+04 
6.81E+04 
6.67E+04 
6.67E+04 
6.83E+04 
6.93E+04 
6.87E+04 
6.83E+04 
6.83E+04 
6.83E+04 
6.69E+04 
6.68E+04 
6.67E+04 
6.93E+04 
6.68E+04 
6.57E+04 
6.57E+04 
6.S9E+04 
6.57E+04 
6. 57E+04 
6.58E+04 
6.43E+04 
6.41E+04 
6.41E+04 
6.42E+04 
6.57E+04 
6.S8E+04 
6.S8E+04 
6.S9E+04 
6.S8E+04 
6. 33E+04 
6.S7E+04 
6. 57E+04 
6. 41E+04 
6.43E+04 
6. 30E+04 
6.40E+04 
6.31E+04 
6. S6E+04 
6.S8E+04 
6. 69E+04 • 
6.30E+04 
6.5 7E+04 



DATE 

09·Dec·86 
09·0ec·86 
09·0ec·86 
09·0ec·86 
09·0ec·86 
09·0ec·86 

ASCENSION WELL TEST No. 1 FLOW RATE CALCULATION FROM ORIFICE DELTA? PAGE 9 

CLOCK 
TIME 

14:49:25 
15:37:26 
16:01:25 
16:30:22 
17:01:21 
17:34:22 

TEST 
TIME 

206.82 
207.62 
208.02 
208.51 
209.02 
209.57 

constant definitions: 

T2 PO DEL? 
DEG F } ( PSIA ) ( PSI ) 

183.20 19.70 0.639 
182.84 19.38 0.639 
182.84 19.85 0.639 
182.84 19.68 0.639 
183.20 19.49 0.696 
182.84 19.53 0.662 

C= 
y= 
A= 

C*Y*A= 

P H20 Peff RHO C02 RHO H20 QUALITY 
( PSI ) ( PSI ) LbmlFT A3 Lbm/FT A 3 

8.09 11.61 0.0741 0.0209 0.423 
8.03 11.35 0.on5 0.0207 0.420 
8.03 11.82 0.0755 0.0207 0.428 
8.03 11.66 0.0744 0.0207 0.426 
8.09 11.39 0.on7 0.0209 0.420 
8.03 11.51 0.0735 0.0207 0.423 

0.73 2*9= 64.40 
0.97 RHO water= 62.40 
0.19 liquid ratio 7.20 
0.13 

************************************************************************************ 

12 

Spc Vol W 

FT A3/Lbm Lbm/Hr 

2.92 6.30E+04 
2.95 6.33E+04 
2.93 6.32E+04 
2.94 6.32E+04 
2.93 6.59E+C· 
2.94 6.44E+Of. 
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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 
line are shown on pages H-67 through H-75. 

Analyses of liquid and gas samples collected between 
1-27-87 and 2-5-87 are shown on pages H-76 t hrough 
H- 113 . 
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alpha-Cristobalite 

beta-Cristobalite 

Arnot-·phoLls 5i 1 iea. 

N,,;!K (Tt'u(?sdell) 

Na-·-!<-Ca 

Na-K-Ca with MS correction 

Ni':,/Li 

Temp (rieg C) 

182. 

~. 7()" 

161. 

58. 

191. 

• t::"t::" 
.I......}...J. 

184. 

177. p= .60 

-9 

F:e·fet'Emce 

FOLw·niet-· (1981) 

!=oUi·-·niet-· (1.981) 

FOLwniet' (19(31) 

FOLwniei·' (1.981) 

FOLwriie,·-· (1981) 

FOLwniet' (1979) 

Fournier and Truesdell(1974) 

Fournier and Potter (1979) 



PiE,CENS I ON 
:3UJC; AFTEF: THROTTLE 12/2/13b 

************************************************«********************* 

SPECIES 

Na 
f< 
Ca. 
Mg 
FE! 

Al 
SiD2 
B 
Li 
Si'-' 

Zn 
AS 
As 
Au 
Sa 

Sb 
Te 
Th 

, , 
" 

CONCENTRATION 
(ppm) 

3281.3(; 
249 c (:1:) 

1662.8r;, 
5.85 

N.D. 
70.76 
7.88 
., 0"7 
.l • !..~. I 

34.09 
N .1) .. 
N.D. 
N.D. 
N.D. 

!'J.D. 
N.D. 

r··f. D. 

.78 

~~ 
, '-"-' 

1.52 
N.D. 
N.D. 
N.D. 
N .. D" 
N.D. 
N.D. 
j\l. D. 

\;" DI. 
~,j ~ D. 

AnAL VT I C~\l 
t'lETHOD 

H ~ 

-t) 

1 . 
J. 

1 
1 
1 ... 
1 
1 
1 
1 
1 
1 
1 
< 
J. 

1 
1 
1 
1 
1 

1 
1 
i 
1 
J. 

1 
J. 

1 
1. 

1. 

1 
1 

1 

DETECTION 
Lil'UTS 

.61 
L22 
~24 

.49 
• Ci2 
.61-
.52 
.12 
.05 
.01 
.12 
.05 
.61. 

• 10 
.61 · {)() 

2.44 

.o=: 
'-',r::..': · ~ .. ~ •.. : 

.06 
i .-, 

• 1 . ...:..:. 

.24 

.24 
~ -, 

" ..... ...:.... 

.. ./ .~. 

1.2: 

.; ,....,r-. 
.: ...... :..~ 

, -. 
'" J. ~ .. 

CDNCENTF<AT ION 
(t'1OL/U 

.143E+OO 
• {~37E-02 
.. 415E-()~. 
. 2'~lE-03 
. 430E-03 
• 226E-04 
. 118E-02 
. 729E-03 
• 270E-03 
. 389E-03 

< .t87E-05 
;" • Ll·52E -06 
<: .814E-(>5 
<. .49bE-!)6 

.5i:.9E-05 
< .1.35E-06 
<: .·i 17E-04 
.( .5/)'3E-(i6 
.; . J.74E--05 

.; _ "i:::'7'E-06 
<: • 960E-06 

.237E-<)5 
.276E-(14 
~127E-04 

':" .. 2(}8E ·-(>5 
•••• e .1. ~8E-(t5 

. :.03E-"O::: 
< . hO t E-~()=-

-:" " 2~S!:.E -(i5 

~~!~E-··()l:. 

~ 2\S:E-OL~ . 
;. , .:~.,I., :1 E .-- (; t. 

. ;."-:1[--::';." 



SF'EC rE:::; Cll~~CE~HRA T I O!\j 
,; i ' F' fr, ) 

TOTAL ALKALINITY AS 
HC03 217.00 
[;03 
C1 
F 
S04 
Br" 
I 
N03 
S 
1='[04 

N. D. 
7700.00 

.7{) 

53.00 
N. A. 
N. A. 
N. A. 
t'L A. 

TOTA~ DISSOLVED SOLIDS 

r1EA~,UF:ED 

CALCULATED 
100*1'1EAS/CALC 

pH 

13530. ()(j 
13214.77 

5.20 

~'<N("L YT I [,P,~ 
r'lETHOD 

2 

2 
5 
4 

~, 

..:':' 

9 
2 

4 

7 

DETECT I ClI ',J 
LIt'HTS 

1.00 
1.00 
1.00 

• ()~j 

1.00 
1.00 
.10 
. 1 (i 

1.00 
1.84 

1.]·,0:) 

CONCEiHRAT I ON 
(t'llJL/U 

.356E-()2 
':" . 167E-04 

.217E+OO 

. 368E-04 
. 552E-03 

<: .125E--04 
.( .788E-06 

.161E-()5 
.:" . 312E-04 
': .194E-04 

********************************************************************** , 

ANALYTICAL METHOJS: 

1. I NDUCT I \!E!.... Y COUF' i...ED F'L.nSi'lA SF'ECTROl'lET~F~ 

2. TITRATION (LABORATORY) 
~. TITRATION (FIELD) 
4. GF:A'.j I t1ETP I c: 
5.. SF'EC I F I C I O~··~ t:LEC:TnOI)E 
6. METHOD OF=- HEr-1 ;~~9'7() ~ L!:::;G ~3 ~lJc. ·l;E:··· S ~\pr-' ly F'i:?p f:?r-· J. 473 ) 

9. COL_Oi"l J: 1'1[F: 1: C 
i O. i:j T!JM Ie ;,E:;SD;:::::::'T;: ClI'·.; 
11. 7UR3IDIMETRI~ 

r~DT C' E TE [~iEL; 

i'lOT N~t)L. YZED 

H- 7 



ASCEN'3ION 
SLUG AFTER THROTTLE 12/2/86 D{~H:: 09-29--8(::, 

*****~*********************************************************~ 

-------------------- --------------------;---------------------

CATIONS 

Ht-':(J3 

51]i-l· 
("', 
L·J. 

142.75830 

82<197672 
.481.31 

232. 5833() 

3. 556t·3 
• i)C)(J{)() 

217. 217'()() 

H-8 

2 .. 73~'51. 
35,.b76t3 

.20694 

1~9733 



!"~3C!:::~,j'::: T n:-: 
3L LJE. ;'-1;"" 1"'-' 

, . 

Millieguivalents/Liter 

--------------,--------------------------------------: 

c;p~ T IOr-·1S 

hi _. 
1"4~i. 

v-
I'" 

u 

,26986 

« (j1138 

.11050 
.. 545:t() 

: -'- -_.- - - .~--- -------- --_ ..... - _ .. - -_.- -.. _- _ .. ----.-... _-- -.. _ .... - - --.'''''''--- .-. -- -, .. _- -- ._ .. --_.--.- '-'--

I ! ,----------------------------------------------------, 

j-iC:fJ~:: 

C:, 

H-9 

"":" !::"t::" ~ ,. "7 
.... ), .... ' ",J 0 (=. '.:' 

217.21700 

~ ~ ,:!,::",".m';J;:::;' 

~. '_' .. "':.:. .J...; .. t" 



ASCENSIDN 
SLUG AFTER THROTTLE 12/2/86 

rr;, #: (.1: PiS 122G6 
DI'1TE: 09--29--86 

*************************************************************** 

Geo thet'mometet' Temp (des C) Refe';"ence 

Quartz (no steam loss) 119. FOdt'rt i f:?t-' (19,31) 

Quartz (maximum steam loss) 117, Fout'n i 2t' (1981) 

Chalcedony CfO. 

alpha-Cristoba!ite FDUI'-'" i er-' (1981) 

beta-Cristobalite 2t). FOLwniel-' (1.981) 

Amorphous Silica 1 
.J. • Fow'lI i el'-' \ 1981 ) 

!I-1a/K (Fout'n i el"'; Fow-'n i et' (1979) 

Na/l< (Tt'ues.deJ.I) 1.60. FOLU .... nie'· ... (1981) 

Na-K-C;;;. 179. Fournier and Truesdell (1974) 

Na-K-Ca with Mg correction 170. r-. __ 
r\- Fournier and Potter ~1979) 

~,ja/ L i, .. ~, . Fouillac and Michard(1981) 



ASCENSION 
SLUG AFTER THROTTLE 12/2/86 

... ·Ca 

CATIONS 

PERCENT OF TOTAL 
MILLIEourVALENTS PER LITER 

H-ll 

UURI 10# A:AS12286 
DATE: 09-29-86 

CI 

ANIONS 



ASCEN~3 I tJN 
WATER FROM WELL 12/4/56 

*********************************************************~************ 

SPECIES 

Na 
K 
Ca 
Ng 
Fe 
Al 
SiC2 
E 
Li 
S~-· 

Zn 
AS 
As 
Au. 
BCi 
Be 
Bi 
Cd 
Ce 
Co 
CI­
eu 
La 
Mn 
!'lCJ 
/,.) i 
F'b 
5n 

Te 
Th 
L. 

, , 
v 

CONCENTF:AT I ON 
(ppm) 

8830.0(; 
701.00 

4792.50 
8.77 

75.43 
N. D. 

204.79 
27.5{) 

C' -:""0 
..J. ''':'! 

N.D. 
N. D. 
N.D. 
N.D. 

2.43 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N. D. 
N. D. 

.81 
1. 85 

N. D. 
N.D. 
~,l. D. 
t·J. D. 
N.J. 
I'; • [0. 

i'!. D. 

'.,' n . '; ~ ':'.J '. 

!!.8. 
;,; .. n. 

ANALYTICAL 
t1ETHOD 

1 
1 
1-

1 
1 
1 
1 

< 
L 

1 
J 
1 
1 
1 
1 
1 

1 

1. 

1 
1 
1 

1 
1 

DETECTION 
LII-1ITS 

..., c:',-, 
~_ &' .... J .~. 

.5(; 

t.O(1 

1., 25 
1.08 

. ...,t::" · ..::,-' 
.10 
• (;2 

.25 

.10 

1 .• 25 
• (ie; 

5.00 
, i3 

.•.. !:;' 
· •. ..' •. _J 

~ 10 
,1.3 

.5{) 

2 ~ 5(i 

.25 

.50 

1 .. 50 
,-', r;:,~~: 

~ .. , .. "-' 

.-..:-::­
" ~. , __ I 

1 ~ '. , ::::- ~-" 

CONCENTRATION 
(MOL/U 

. 384E+OO 

.1 79E-0 1 
• 1.2(;E+(>0 
• 3t· J. E --03 
.135E·-02 

-::: . 463E-04 
.341:::-02 
• 254E-02 
. 777E-03 
.106E-02 

-::: . 382E-05 
<: • 927E-06 
-< • 1t,7E-()~· 
.( .1 02E-05 

.177E-04 
< • 277E-06 
< .,:;:39E-04 
<: .111E-05 
':" . 357E -()5 

_ 848E--06 
. 192E-05 
• 1 \7'7E-(;5 
.582E-(>5 
.337:':::-04 
., 2t::~.E-f)4 

':" • 426E-()5 
.:41.E-05 

<. • 21 lE-C)~~ 

':, .. =:?:E:-(::5 
S:;:'5E .'~/)J":: 



~·,i::.CD·J:3 T ':;1. 
t;!f-; l-EF F~r"D~1 L~'EL L. ~::: ,/ l!_ .! ~~\ .. \ 

SF-ECIES 

TOTAL ALKALINITY 
HC03 
C03 
C1 
F 
504 
B~' 
I 
N03 
5 
F'04 

/'. ,-. 
H":':' 

327" (>0 

:: 1 f.J(}(>. (>() 

.c.5 
143.00 

f\I.A. 
N.A. 
r'·:.A. 

TOTAL DISSOLVED SOLIDS 

t'1EASUF:ED 
CPiLCULATED 
1 (>()·:r:·r"1E?iS/C:Al .. [: 

pH 

37690. (H) 

ANALYTICAL. 
METHOD 

2 

4 
2 
2 

2 

4 
t:. 

./ 

DETECTTmJ 

1.00 
1.0(; 
1.00 

• (>5 
1" Oi) 
1. • ()() 

• 10 
.10 

1 n (>0 
~ -,0 '-'. : '-' 

4.00 

CONCEt·.iTR{i T r D1'; 
(r10L /Lj 

<: 
.53t£-02 
.lb7E·-C'4 
.609E+OO 
.342E-·04 
.149E-02 

< . 125E-04 
.,.. .788E-06 
<: .161E·-05 
<: • 312E-·r)iJ. 

********************************************************************** . 

ANALYTICAL METHODS: 

1. INDUCTIVELY COUPLED PLASMA SPECTROMETER 
2. TITRATION (LABORATORY' 
3. TITF:?Hrm; (FIELD) 
4. GRAVIMETRIC 
5. SPECIFIC =ON ELECTRODE 

7. pH METER (LABORATORY) 
8. pH METER (~IELD) 

9. COLORIMETRIC 
le. ATOMIC ABSOR~TION 
1!. TURBIDIMETRIC 

~ ..... I r-, 
. ,-;" ~'" 



CATItJNS 

:----------------------: 

:::::3 
Mg 
Fe 
Li 
St-, 

83 
La 

."- ... , .... , 
:' .. : ~ i-~ .::: .'. .... . n_'· .. 

MiIlie9uivalents!~iter 

384 ~ 1 ()~~()(.i 
17. '92457 

.72101 

• ~777()6 
'') 1 1 7.1.1 r:l 
... ~ 4 ...... ~ rO 

. ()3538 

.02103 

:----------------------------------------------------! 

SUI'1 OF c!n I ONS ~ 

! I ,----------------------------------------------------, 

1"1[:03 5.35953 
'_-.1. 

.03422 

__ ... _ ._ •• '_n • __ ._ ....... _ •• ,._ • __ •• ,. _ ._ ....... ____ •• ~ .. _w ._ •• "_. •••• ~ 

H-14 



f::;SCENS I ON 
WATER FROM WELL 12/4/86 

I D ~*: A: ;is 12486 
DATE: 0'7-29-86 

**************************************************************** 

Pel"C(:?rs t 
(1'129 / L.) 

i--------------------:-~------------------:--------------------: 

CATIONS 

Na 
L··· 
1°·. 

384. 1. ()5(H) 

.72l01 

641 .896.3() 

59.83910 
2.79244 

.11232 

100.00000 

--------------------l--------------------:--------------------: 

[03 

,-., 
\_, J. 

TOTI::':,L 

. (}()()(}() 



ASCENSION 
WATER FROM WELL 12/4/86 

Co 

CATIONS 

PERCENT OF TOTAL 
MILLIEOUIVALENTS PER LITER 

H-16 

UUR1 10# A:AS12486 
DATE: 09-29-86 

CI 

ANIONS 



. :;,-:-.--: 

t;;::<~;:::!\!~::, J [)t.; 
1. : . ., '''.-, i ~3:... .' ... ,_:,1.' 

*******************************~************************************** 

E:F'ECIES 

Nt'< 
V 
Cel 
t'1:3 
Fe 
Al 
Si02 

.8'. 
Li 
St-· 
Zn 
AS 
As 
Au 
S," 
Be 
B~. 
.-.-; 

Ct' 

eu 
La 
.Mn 
Mo 
Ni 
Pb 
Sn 

Tf; 
j 1 

CONCENTHATION 
(ppm) 

142. ~)(; 
1.1. ()() 
87.00 

.-71 -

N. iJ. 
13.00 

.70 

.09 
1.62 
.20 

N. D. 
N.D. 
N., L'. 
N.D. 
r· t n 
• .,.~ .I..:' ~ 

;\f T, 
:'!. J..!. 

N.D. 
N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
t:" D. 
~ .. ! n 
]' ... 1 .. ' '. 

At·.,j(4L YT I CAL 
1'1ETHOD 

H-17 

1 
1 
1 

1 
1 
1 
1 
1 
1. 
1 
1 
1 

1 
; 

1 
1 
1 
1 
1 

:! 
1 

J. 

1 

DETECTION 
LIMITS 

.61 
1. 22 
.24 
.49 
• {)2 

.61 

.52 

.12 

.05 
.01 

1 '::' 
.05 
.61 
.10 . ~ 
• b~ 

. 05 
,06 

.24 
i ...,,.., 
..I. .. ~ .. :... 

.12 

.24 

: . .: ,-.' 

. J. :-: 

. 12 

CONCENTHAT rml 
(t10L/L;' 

.618E-02 

. 281E-C>3 
.217E-02 

-:" • 2(i 1 E -·(jLl 

. 12/E --04 
< .226E-(>Lj. 

".216E,-03 
· •. 648E~04 

. -.. 130E::"04 
. 185E-04 
.306E-(,l5 

< • 452E-06 
< .814E-(15 
<: • 496E-06 
<: .44i:j.E-05 

<. • J j 7t.:-O··~ 

.. 

.:' . 960E --06 . 
-,- .878E-Ot' 
<: .444E-c)5 
-::: .1.27E-Q4 
< .208E-05 
-< • 1 j,8E-(>5 

-:: _ 2::-> -7E '-0£\ 

. ·-:,.{.f.'E--(IS 



i r·. / I" ,,' i ::;:::;,,-, 

':';PFCIE,:; 

TOTAL ALKALINITY AS 
HC03 29.00 
C03 
C1 
F 
504 
Bt~ 

I 
N03 
5 
PO''j. 

376.0(> 
N. ('i. 
N.A. 
N.A. 
N.A. 
N. ri. 
r-l. f~. 
i·i. D. 

TOTAL DISSOLVED SOLIDS 

MEASURED 
CALCULATED 

pH 

'NOT MEAS. 
646.58 

7.10 

i,1~:T:-!;JD 

2 

2 

11. 
2 
2 

2 

4 
6 

7 

", ·'t. 

i:·Pt·~·:~ : .1 '.,:" 

DE':-EC-:- r '.11,1 
',_1r1)-;-S 

1.00 
1.00 
1.00 

.05 
1.00 
1.00 
.10 
• 1 {) 

1.00 
1,84 

'4.00 

C[JI',,;::-'i~,jn~r-: T I ON 
(~10L/U 

. 475E-03 
<: • 167E-04 

.106E-OJ 
< .263E-O:;i __ _ 
-::: .10'+E-04 
<' .125E-04 

.. ~< '. 788E -06 
< .161E-<)5 
< •312E-(i4 
< . j 94E-04 

******~**************~************************************************ 

1. INDUCTIVELY C~UFLE~ PLASMA 3PECT;OMETER 
2. 
'-' . 
4. 

TITRATION (LABORATORY; 
TITRATION (FIELD) 
GF:AV I t1ETR I C 
SPECIFIC ION ELECTRODE 

6. METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
7. pH METER (LABORATORY) 
8. pH METER (FIELDl 
9. COLORIMETRIC 

"0 ATO~I~ AB30R~TION 

II-18 



C{~TIONS 

, 
'- - t". 2 

Zn 

C: .. f 1. 77()(:· 

28 2.27 
4 ,. 3413() 

" 03t88 
.00612 

.... , 

/ 
. 1.'-

t · .: ': J" 

: 1 :~~':" . ~ :. I ' . . ' 

: . _ ._--- ------_ ._-----_ •• _-----------_._-----------------:~--..:..~--~.~~ ~.: . . j , 

I ., SUl'i OF CAT IONS: 1. C' . 881 ()7 

:----------------------~--------~--------------------: 

/ . , 

; .. ........ . ' 

r ' ._' .I, 

sur'1 OF AN I m ·J!::;: 

, 
1. 

11. .. -\!~ '1"""i 
'.',"-1.4_";" J 

l------------------- ---------------------- -----------: . 

E: t"-; to.. . f .. ; : .. ~ ~ .. , .... _: .. ". : i 

" 

" . ~ 

'. 

' . "~ . 

--- ---- _._---_._-

H- 19 



• ',~ ~' .. ~' "': .': .... t ,::' ' ....... ,. 'i' ~._. ; .• : ...... ; ... :-1._ . .,. •. ;. !', ::.' : ..... j :< ~". :~ ",. '!' ., •. :. ~ . - ~ .• " <. • ". ; 

1D /:F~ ;'~-I: A].2:51~;30 

DPt TE; ~, '-:>'-(i2-'Ei6 

***********************************************~********************** 

SPECIES 

Ca 
t18 
Fe 
Al 
Si02 
B 
Li 
Sr 
In 
AS 
As 
Au 
8a 
Be 
Pi 

Co 

CLl 
La 
Mn 
r-io 
Ni 
F't' 
Sri 
3t. 
T,·:: 
Th 
Ti 
u 

CONCENTRATION 
(ppm) 

405.65 
33.1.1 

230.58 
.85 

15.81 
N. D. 

16.69 
1.53 

4.50 
.31 

N.D. 
~L D. 
N.D. 
N. D. 

~";., D. 

N. D. 
N.D. 

N.D. 
N.D. 
N.D. 

N. fl. 

N. c.'_ 

.17 

.3() 

ANALYTICAL 
METHOD 

H-20 

1 
'! 
J, 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 ... 

~ 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

,-

DETECTION 
LUHTS 

.61 
1.22 

.24 

.49 
• (>2 
.61, 

• 12,';':,,, 
.05 
.01 
• 12 
.05 
.61 
• 10 

" 1 
• t.:; ~ 

.no 

01(;2 

.05 
. 06 
." · ~...:.:. 

.24 
1.22 
.12 
.24 

41 12 

. ; . ...:.:. 
i' ... -. 

,:-~ .i. ' .• J 

of ...-..-, 
.i.1l ..:...L 

.. ..:~ 

Cm.~CENTRATION 

010L/U 

· 1 76E-01 

· 8L!·7E-03 

· 575E-()2 

· 350E-(i4 

· 2E:3E·-{)3 

< · 226E-04 

· 278E-03 

· 1 42E-(l~ 

· 390E-04 

· 514E-04 

· 476E-05 
-< · 452E-06 
-( · 81 4E-05 
<' · 496E-06 
< · 44LJE-05 

· ~1 2E-(}t..\ 
': " 

. . 7E-04 " .. , j 

-, '" .. 

-" , .. .:'. : ... t. .. .. " 

· ·'<~E--(i6 

'?3'=iE--06 
.; .. · 960E-06 

· 1 22E-<)5 

· 543E-05 
": .. · 127E-04 
< · 208E:-05 
< · 1 l8E-05 

· 1 03E-·()~ 

· .h(J 1 E-: -~)5 
,-;' :: .~: E -- C ;:; 

· : OSC··-()L; 
-er-- .. -~r.:-

· -::,-;~:;::.-· .• I .' 

:2:~/)E .-:),C 

.::- 2~59E-()4 

f,/,L;.E ~~(;/~~ . ~:~.:~ E ~n ;::.: 

, , 



::::. 

SF'EC I r=::s 

TOTAL ALKALINITY AS 
HC03 34.00 
C03 
C1 
F 
S04 
Bt' 
I 
N03 
S 

N. D. 
1100.00 
N.A. 
N.A. 
N. A. 
N. A. 
N.A. 
N. A. 
N. ;). 

TOTAL DISSOLVED SOLIDS 

t1EASURED' 
. CALCULATED 

pH 

NOT MEAS . 
1826.50 

6.99 

I''ETHOD 

2 
2 

4 
2 
2 
9 
2 
1 

4 
6 

7 

. ~. 11. 
• I.' 

., .-~ . :; ..•. ( . 

DETr::CTTCt l 
Ui'H"'-S 

1.00 
1. no 
1.00 
.05 

1.00 
1.00 

. 10 

.10 
1.00 
1 .. 84 

.4.00 

'., ,~ '.:~ '. 

d1OL_/~_ \ 

• =57E--O:~ 
< .167E<J4 

.310E-OJ. 
< •263E-(>5 
<.10·4E-04 
< . 125E-04 
< . 788E-06 
<: • 161E-05 
< .312E-04 
.... .194E--OLt 

*******************~~************************************************~ 

, 
J .• 
. -, 
..;- .. 

4. 

6. 
-, , . 
'"' o. 

HIDUCT I ')EL ( C:::OUFL:'::::, j::'L.(i;;;)-'::, S,~:E:TF;miE'E'~, 

TITRATION (LABORATORY) 
TITRATION (FIELD) 
GRAV It1ETF; I C 
SPECIFIC ION ELECTRODE 
METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
pH METER JLABORATORY) 
pH METER (FIELD) 

9. COLORIMETRIC 
.1.('" 

... I /'. 
I' ... HI;: 

ATOMIC ABSORPTION 

i\,ii-;T 

NCT 

- .-- ..... :- ....... --.--"1"-
Ur;~ i ! .. ~_, ! t:.L) 



, 

MilliequivalentsjLi~er 

:----------------------------------------------------, . , 

[:ATlm~s 

:----------------------: 

Fe 
Li 
S~~ 

Zn 
·f:e 
La 
r1n 

17, t4S-;Tj 
" 3,]664 

,·,:"'C:C,C= 
" ~-' ,-' .' .,' \.: 

. ()39()5 

.10272 

.00952 

.0000:1. 

.Oi)442 
,02174 

J ___ . 

:----------------------------~~----------------------: 

HCC13 
C1 

"':"'-'. 'I'; i :::J.C;: 
. ...:,' .• ; " (:) 1. j • .' '.-' 

31.03100 

:-------------------------------------------------~--: 

::;tJM (Jf= 

'_., !~. 



·, .,. ~: •••. ' •• , •• ::: . .0:. 

(;;"3CE':::NS I (]i\! 
1.2/::.;/86 1530 

L" '" .,,-:; .~;t.. .... 

'-'. :- ~-'."- .. -. ,,' I , 1"_ .-..... - r-
,~,-\._:\_,·;--'·:U .'.I-"Il·j; L;.~ 

.. ./ .... ~~ ..... . 

ID ft: A:A1251530 
DATE: 1(1--(;2--f3b 

**************************************************************** 

~--------------.------:----------------.----:--------------------1 

CATIONS 

Na 
v 
r'" 

TOT.AL 

Ai-··J I tJNS 

HC03 
CC3 
:304 
C1 

17.64577 
. 8 L'j.664 

11.50594 
.069(75 

3(; .. <)h83:t. 

.. 55~726 

.00000 

.00000 
31.03iOO 

H-23 

58.68563 
2.8.1573 

38.26601 
.23263 

1. 76414 
.00000 
.00000 

98.23586 

., 
J 



ASCENS I Dt-J 
1~/5/86 1~;30 

.. '.' :~~~. '. -: '" .. 

*************************************************************** 

Gf?o thf?t--mome tf?t' 

Quartz (no steam loss) 

Quartz (maximum steam loss) 

Chalcedony 

alpha-Cristcbalite 

b~ta-C~;stob~lite 

. A~o;"phoLi-s' 8i 1 ic~ 

Na/K (FoLlt'nier) 
~- .. '\ 

NaIl< <Truesdell) 

~a-K-Ca with Me correction 

:.t:':".,: 

Temp (des C) 

57. 

63. 

3. 

-36 . 

-51. 

200. 

167. 

164. bF.?ta= .::3 

154., ~.--

Fourn i f.?t' (1981) 

FOLlf'n i Elt' (1981) 

-- - -
FOLlt'niet' (1981) 

Fow'n i er (1981) 

Fow'niet' (1981) 

Founl i et' (1979) 

-..~ . 
Fow'nier (1981) 

';-

Fournier and Truesdell (1974) 

;:' ;': :;., .- -.. ';:. ..... 

".'! ':..' ...... ",:'" 



" '. !'r'" .-, !, '. : .. '. i ,:" .. ~. - " ~ -

ID t-h (\:(',1:::':1'7'+5 
Df; -iT: 1")'-02'-~:;b 

********************************************************************** 

SPECIES 

Na 
~< 
Ca. 
1'19 
Fe 
l-H 
SiD2 
B 
Li 
SI'~ 

Zn 
AS 
As 
ALI 

Ba 
B'''' 

Co 
CI" 
CLl 
La 
Mn 
t1cI 
Ni 
F'b 
Sn 
Eb 

Th ,- ~ 
, J. 

u 

CONCENTRATION 
(ppm) 

7. 13 
N.D. 

5.59 
N. D. 

8.16 
N.D. 

2.07 
N. D~ . 
N.D: 

.09 
1.11 

N. D. 
N. D. 
N. D. 
t·· I • D. 
N.D. 
N,r. 

r'·J. I) " 

N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N. D. 
N. Do 

t··;. J .. 

>1. D. 
~"~. L' .. 
N.D. 

ANAL 'iT I CAI_ 
1'1ETHOD 

H--25 

1 
1 
1 
1 
1 
1. 
1 
1 
1 
i ... 
i 
.1. 

1 
1 
1 
1. 

1 
< 
J. 

1 
1 
1 
< 
J. 

1 
i 

" .. 

1 
J. 
1 

DETECTION 
LII'1ITS 

1. 22 
.24 
.49 

.61 
c-,.., 

• ...J..::.. 

' .• 12 
.05 
.01 
.12 
.05 
.6l 
.10 
.61 
.00 

::::. '~,'"l 

,.,"') 
• ",.f.::. 

.24 
1.22 
.12 
.24 
.12 

7-:: 
~ , ._ I 

.. 12 

l.22 
< ,.., . .' . ...:.: 

CONCENTRAT I OI'J 
010L/U 

.310E-03 
-::: .3J.2E-04 

.139E-03 
< .201E-04-

. 146E--03-
-< • 226E-04 

M345E-04 
-< ',. -.113E=-C~4 
(.703E-05 

.103E-05 

.170E-04 
-( . 452E-06 
< '. 814E-05 
.:' .496E-06 
<" .444E-05 
-::: .135E-()6 

.117E-04 

-::: .9.37'E-,)6 
< . 960E-06 
< . 878E...,.06 
< .444E-(l5 
< .127E-04 
< .208E-05 
< ,,11.8E-t)5 
<: .. 1 (}3E-()=1 

<: • [,(il E-05 

.:., .6b4E--i)h 
<. ." 1.34E ~.-(;~:" 



:"., .. -. " 1,. __ ,. .. ··,1 
·1 .'.i 1 ••. 1 

[CJt!C DJTF-'?'i ~- I:JN 
(ppm) 

TOTAL ALK?'iL....INITY 
HC03 21.00 

N.D. C03 
Cl 
F 
504 
Bt' . 
I 
1'.J03 
5 
P04 

18.00 
N. A. 
N. D. 
N.A. 
N. A. 
N.A, 
N. A. 

TOTAL DISSOLVED SOLIDS 

MEASURED 
CALCULATED 

pH 

.. NOT MEAS. 
52.48 

p,nn:.. YT I C,~;I 
j'1ETH[.j) 

2 
2 
2 
5 

11 
2 
2 
9 
2 
1 

4 
6 

7 

.. ,: ~~ . :; .. 

D[-:[:i~T.;' DN 
L I t-~ '!: -;- ~.:; 

1.00 
1.00 
1.00 

.05 
1.00 
1. i)() 

. 10 

. 10 
1.00 
1.84 

4.00 

Cm.lCENTFi?'l T I nli 
(t'1DL/L.... ) 

. 344E-03 
<: · 167E-04 

.508E-03 
-( . 263E-05 
< · 104E-04 
" 

" 125E-04 " · ,-
'- . 788E-06 
< · 161E-05 
< .312E-04 
", 194E-04 ...•. · 

********************************************************************** 

2. TITRP,TION (U',E:OF:ATOR"f) 
3. TITF:ATIOI'J (FIELD) 
4. GRAVIMETRIC 
5. S~~CIFICYON ELECTRODE 
6. METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
7. . pI; METER (L.ABORATORY)' 
8. ,<",: pH METER (FiELD) 
9. COLORIMETRIC 

1 O. 
~ 1 " 

t\:. D. 
hi. A .. 

ATOMIC ABSORPTION 
jL.lF~E~ I D I r1ETF~ I C 

Ncn DETECTC:D 
NOT AN':~L VZED 

********~***********************************4****~******************** 

H-26 



·-. ;::.' \~ .. , 

Millie9uivalents/Liter 

:----------------------------------------~-----------: 

C{)TIONS 

:----------------------: 

Na 
Ca 
Fe 

I" -------
I 

.31016 
.27894 
.29221 
. (;()2(i5 

I­
I 

:------------------------------~---~---------------~-: 

SUM OF CATIONS: .91733 

:----------------------------------------------------: 
ANIONS 

HC03 .344t'? 

SUi'1 OF AN IONS: .85197 

:----------------------------------------------------: 

C(~TION-ANION 

:=:I~;T -;~ e,'-·; 



(\ ;::;C[ j,!S I ON 
l2 / 5/86 1945 

o.:" ':":.!.': 

IO #: A: A125 1945 
D ~1 T E : 1 0 - 0 ~>- 86 

**************************************************************** 

Me9 / L F'et~cen t 
(Me9 / L) 

' - --- --- -------------: - -------------------:--------------------

CATIm~s 

t19 

H[:03 
[:03 
S04 
[:1 

' .31(116 
.00000 
.27894 
.00000 

.58910 

.34419 

.00000 

.00000 

.50778 

,~35197 

.. 

, , , 
52.64931" 

.00000 
47.35069 

.00000 

1,)0.00000 

IlO.39931 
.00000 

. , ........... . 
. 00000 

59.60069 

•• • ••• _. _ ••• _ _ •• • • • _ •• •••••• •• • •• ••• _ ••• • _ ••• • •• - • • _ • • _ _ • - • ••• __ .. __ " W' _ _ __ ___ •• _ •• • ____ • •• _ • _ _ ••••• _ . _ •• ___ ••••••• _ __ ____ • _ _ •• __ •••• _ ._. - __ • __ •••• _.'. _ '." • • _ .ow' _ • • • _ : 

H-28 

, , 
" 

·i · 

( 

' .- ' : i: 



A~3CEI\I.::, 1. 0,',; 
1:/5/8.-:'· 1945 

CiEC -;-!{Cnt101-1EiEnS 

ID *f.: A:A12~51945 

D~ilT: 10--02--86 

*************************************************************** 

Geothet'lTIometet-· Temp (des C) Refet'ence 
....... -;--...... ...;"' ........ -.~ .. . 

:'." . .. "" . --'~~;·t~~~-~~\:~·~-- ~'" 

Quartz (no steam loss) -5. Fout'nier. <1981> 
.' .~-- -' .. 

Quartz (maximum steam loss) 7. Fourniet' (1981) 

Chalcedony -37., Fout'niet' (1981) 

-49. 

beta-Cristobalite -87 . Fout'n i et' <1980 

".:. '. ;"<:· .. ;:ffG.dt;'PIi6l;'_~:$ .1} c a 
,";"" . 

: .. : ..•. ~: 
'':''99. 

... '!:' 
,'., 

- '-.. -: 

,,:,".: .' . 
. , .. -

. ~ .. . 



ASCEf\IS I m" 
12/6/86 1430 

********************************************************************** 

SPECIES 

V "., 
Ca 
M~3 
Fe 
Al 
SiD2 

, B."" 
Li 
St-· 

Zn 
Ag 
As 
Au 
Ba 
E: f-:] 

[:C,1 
C,,-, 

CLl 

La 
Mn 
Mo 

.Ni 
F'b 
Sn 
Sb 

Ti. 
iJ 
\l 
vi 

CONCENTRATION 
(ppm) 

109.25 
8.39 

73.44 
N.D. 
N.D. 
N.D. 

i B. 00. :',~:..-, 
":40':~~~;~~~, : 
.09 

1. 27 
N.D. 
N.D. 
N. D. 
1".0. 
N.D. 
N.D. 
N.D. 
!-,' ..... 

- N. D. 
N.D. 
N.D. 
N.D. 
N. D. , 
N.D. _C.,-

. N. ~::-:', --~;~5~~~~:::~-~~-. ,.~c' 
N. D. -
N.D. 

r',J: ~i •. 

~ I i'. 
! ~" !-' " 

t·", n .......... 

N.D. 
N.D. 
N. D. 

ANALYTICAL 
t1ETHDD 

1 
1 
1 
1 
1 
1 
1 , 

, :,'1 1"' 

1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
.1. 

1 
1 
1, 
l' 
t 

i';/<; .: ·1,: 
1""'" 
1 
1 
~ 

1 
L 

1 
J. 

1 
t 
1 

DETECTION 
LII'lI TS 

.61 
1. 22 

.24 
,,49 
.02 
.61 

CO,", 
• ...J-<-

· 12 :.·I~': ..... 

.05 

.01 
1") 

• i)5 
.61 
· 10 
.61 

2" 4.:~ 

.. ~):2 
.05 
• ()t.. 

· 12 
.. 24 

CONCENTRAT I m,J 
(MOL/L) 

. 475E-02 
" 215E-(>3 
.1E<3E-02 
.201 E-C LI 

-::: .437E-Ot, 
. < .226E-04 

.300E-(l3 
' .• 370E;.;,04 

.. .'\,.'.' . 

. 130E""'04 : 

. 145E-04 
< .1.B7E-05 
< • 452E-06 
< .814E-05 
.:" . 496E-i)6 
<: • 444·E -(~5 
.... .l'35E-t)6 

~ ~ -.: 7E-O.!~· 
~ .. '~'[~ .... -. ,': 

.- ..... ',"-.'. -.. ·r..:. --:4:'::'.1 

• ;·14E-()f:J 
':" 

<: 
-< 
< 1. 22 

· 12 
, '.2'+ 

.' .,.'. < 
.. : ,~, - .... 

. 939E-06 

. 960E-06 
. 878E-06 
. 444E-05 
. 127E-04 
.208E-05 
. l1BE-O::: 
· 1 03E --0::: 
.. ,1:,C; 1 E -·O:~ 

• 12 
.. 73 

6.10 
1.22 

.1.? 

-< 
-< 

· =55E-()~i 
.. 256E-·(}i;. 
. 239E-04 

':'. .664E-06 
· : 34E-05 



. ; . : .. :. ~ " 

C[l:'JCENTF:,:', T I [li'1 

(ppm) 

TOTAL ALKALINITY 
HC03 67.00 

N.D. 
263.00 

CO.3 
CJ. 
F 
S04 
Bt' 
I 
N03 
5 
F'D4 

.32 
2.00 

N.A. 
N.A. 
N. A. 
N.A. 
N. IJ. 

TOTAL DISSOLVED SOLIDS 

·t1EASURED 
CALCULATED 

pH 

,. 

NOT MEAS. 
'509.10 

6.27 

"rl·:" _. 

AN?'iL YT I CAL 
METHOD 

2 
2 
2 
5 

11 
2 
2 
9 
2 
1 

... ,' 4. 
6 

7 

." r,':', I :, () .•• (. '~:. '. 'C 

D[ITCTIm~ 

LH'lITS 

1..00 
1.00 
1.00 

.05 
1.00 
1.00 

. 10 

.10 
1.00 
1. 84 

4 •. 90 .' 

cmJcnnnr-,TIOI,j 
(i'1GL / l.) 

-< 

< 
< 
< 
< 
-< 

. 11.0E--02 
. 167E-04 
.7L1·2E-02 
.lb8E-04 
.208E-(I"1-
. 125E-04 
. 788E-06 
.161E-05 

• 1 SAE-04 

********************************************************************** 

., 
.. , 

1. INDUCTIVELY COUPLED PLAEMA SPECTROMETEl 
2. TITRATION (LABORATORY) 
3. TITF,ATION (FIELD) 
4. 

6. 
7. 
8. 

GRAV I METF: I C 
SPECIFIC ION ELECTRODE 
METHOD OF HEM (1970, USGS 
pH METER (LABORATORY) 
pH 'METEF~ (FIELDY ... )<.: .... 

9. COLOR!METRIC 
10. ATOMIC A8S0RPTION 

t,!. Li" 
I\J" (,. 

NOT DETECTEI:> 
NOT ANP;L. '/ ZED 

Water S~pply Paper 1473) 
, . 

. - - .'.' : .. ' :.' v ~" .' 

~**************~~***************************************************** 

":: .:'~ ,.' 

T, 

r 



~" ..... -.- ... ~ 
~..: f··j I t:~ ~ 

Millis9uivalents/Liter 

:---------------------~-----------------~------------: 
1 

.1 

Cf."1TIDNS 

:--------------------~-: 

V 
I',. 

1 
.1 

4.75237 
& 21453 

I ,. 

C.:3 .1 
1 

! .; 
~_. J. .01297 

:----------------------------------------------------:. 
. 1 

1 SUM OF CATIONS: 

,. 
-~ 

-<. 8.67353 

:---------7-----------------------------~------------: 
1 
1 

ANIONS 

:----------------------: 

:=!---,-:,-,. 

~. It ()'i813 

:----------------------------------------------------: 

SUrl OF AN IONS: 8.57584 

i----------------------------------------------------: 

57 

H-32 

- .---~ '.~'-

,:-' 



f~SCENS I m,! 
12/6/86 1430 

TRILINEAR DIAGR~M COORDINATES 

ID #: A:A1261430 
·DATE: 10-02-E.l6 

**************************************************************** 

-------~---------------------------------------------------------

Meg / L F'et~cen t 
(1"1ec; ! L) 

:-------------------:--------------------:--------------------: 

CATIONS 

Na 
l··· 
r'" 

Ca 
Mg 

TOTAL 

AI\J IONS 

HC03 
C03 
S04 
C1 

4.75237 
.21 L',53 

3.6646.6 
.00000 

8.63l56 

1.09813 
.00000 
.04164 

7.41923 

,. 
I 

I. , 

, ., 
, 
'. 

55.05810 
2.48544 

42.45646 
.00000 

1 (j() ~ ()(i()t)() 

12.83012 
.00000 
.48651 

86.68337 

1. (j(i .. O(;~)(::C' 

:------------------------------------------------------.--------

H-33 

.: 



nSCE~,JS I 0,1\1 
12/6/86 14,30 

I D *F: f-".t; h 12t..! 4:::~O 
D(~ITE: 10-02--86 

*************************************************************** 

Geothet~mometet~ Temp (dE'S C) Refet~ence 

Quartz (no steam loss) 60. FOut~nier (1981) 

Quartz (maximum steam loss> Fow~n i et- (1981) 

Chalcedcmy 27. FOLwniet~ (1981} 

alpha-Cristobalite 11. FOLlI'n i et~ (1981) 

~eta-Cristobalite FoUt~nier' (1981) 
. . 

~mor~h~us Silica -49. 
;.," 

Fournier <i981> 

Na/K (FoUt'nier) 195. FoLlt~n i Et' . (1979) 

Na/K (Tt~t.lesdell) 161. FoLlt'niet' (1981> 

Na-K-C<B 66. beta=1.33 Fournier and Truesdell (1974) 

Fouillac and Michard'(1981) 



Ii) ~:~: (,; :At2b190C 

************************************~********************************* 

SPECIES 

Na 
f< 
Ceo. 
M9 
Fe 
Al 
Si02 
B 
Li 
St' 
Zn 
AS 
As 
Au 
5a 
Be 

.... ~:7 

Co 
Cr" 
eu 
La 
Mn 
Mo 
Ni 
F'b 
Sn 
Sb 
;€'" 
HI 
T i. 
U 
1,' 

I>! 

CONCENTRATION 
(ppm) 

39.00 
3 .00 

40. c)c) 

• . I~~) __ 

15.20 
1-1. D. 

9.00 
,' :' '~20 

N. D. " 
.49 ' 

1.80 
N. D. ' 
N.D. 
N.D. 
N. D. 
N.D. 

: .. ; . L:. 

r-,!. s. 
N.D. 
N.D. 
N. D. 
N.D. 
t'-l. D. 
N.D. 
N. [I. 

:"';c; .L: .. 

N. D" 
N. D. 
N. D. 
N.D, 
!" .. ~ , D . 

ANALYTICAL 
METHOD ,', 

H-35 

1 
1 
1 

1 
1 
J. 

1 
1 
1 
J. 

1 
,1 
1 
1 
1 
1 
1 
< 
.L 

", 

1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

.. 

:.:. 
DETECTION 

LIMITS 

.61 
1 -::--::, 

.49 
• ()2 

.61 

.12 ' 

.05 

.01 

.12 

.05 

.61 

.1 0 

.61 
.0(> 

,,02 
.05 
. 06 
.12 
.24 

1. 22 
· 12 
.24 
· 12 
,~ 

~ " '-.' 

"! - . 
• .t ":':' 

· 12 

CONCENTFiAT I m! 
Cf10L/U 

.170E-02 
. 767E-04 

.2"17E-04 
. 272E--(i3 

':, • 226E -04 
.150E-03 

' .185E-04 
<, '. 703E-05 

, .559E-:i)5 
. 275E-04 

,,.. • 452E-:-Ot. 
< .814E-05 
" , . 496E-06 

,. 4.4·4E -(i s 

-:: . ~ ·35E -(>i:.\ 

':" 

-< 

< 
. ... 

<: 

. . ~ 1 7E-(~4 

• /~. 1. ~:~ E '-(16 

" S'39E -(),-:, 
.960E-06 . 
.878E-06 
• 444E-05 
. 127E-04 
.208E-(>S 
, 11 E:E-OS 
. 103E-OS 

. 239E- 04 
.. 6.:.~ &~·r: -(j·S 



C]f'!i-:El"Jjl-:':?"i T I D~"J 
(pprjoJ) 

TOTAL ALKALINITY 
HC03 I.:: .. Of) 
C03 
Cl 

,-F-" 
S04 
Bt~ 

I 
N03 
s 
POL;-

N.D. 
10.00 

N.A. 
N.D. 
N.A. 
N. A. 
N.A. 
N. A. 
N. D. 

TOTAL DISSOLVED SOLIDS 

MEASURED 
CALCULATED 

pH 

"NOT MEAS. , '.­
, - 1 27~ 16 -" -;, 

5.60 

(\N~"i,_ VT I CAL 
r-IETHOD 

; :,1_. 

2 

" .... 
2 
5 
4 
2 
.,' ..:.. 

9 
2 
i 
.L 

4 
6 

7 

L'E,ECT J ~)!.! 
LItHTS 

1.00 
1.00 
1.00 

.05 
1.00 
1.00 
.10 
.10 

1.00 
1. 84 

, 4.00--

C[1~~",::EIHFUHI 01·! 
(~!OL/U 

• 262E-(l3 
< • 167E"'(l4 

• 282E-03 
.( - ':-':,'263E;::~,~;i., 
<.104E-04 
< • 125E-:-04 
< .788E~06 
< · 161E-05 
.::: · 312E-04 

· 194E-(lLj, 

.•. -0' 

********************************************************************** 

.;. . 

4. 
5. 
6. 
7. 

.~ •. -~~.-, '.-.' .-. 

TITRATION (LABORATORY) 
TITRATION (FIELD) 
GRAV I t'1ETR I C 
SPECIFIC ION ELECTRODE 
METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
pH METER (LABORATORY) 

8. pH METER (FIELD) 
Q COLORIMETRIC 

]0. ATOMIC AB2~RP~In~ 

!\~. ,). 
r·L ,::L 

NC-;- DET(~~CrEr.' 

NOT ,:ll,!(1L_'/:::C::D 

--



L -;;., 

~ ,., ... '.: 

Millieguivalents/Liter 

:----------------------~-------------~---------------: 

CATIONS 

:----------------------: 

1-,.1 a 
t:·. 

Fe 
St-· 
Zn , . ,. 

1.69650 
.07671 

.1.99600 

.54431 
.01119 
.05508 

, 
1 ~ 

: -----.. -----------.-----.-----.. ---~-~~------.::.....~..:..--.~.:..:..-~-'~-- : 

SUM OF CATIONS: 4.4291£1-

. . 

:----------------------~-----------------------------: 

~lN IONS 

Cl .28210 

:----------------------------------------------------: 

SUM OF ANIOnS: .54434 

:----------------------------------------------------: 

~e?_"'_1LPd\JCE [) r r-:"F !> 

CA-,Im1 +- {~t,jInN 78.1.1 

___ ~ ___ ", ___ ._. ___ .. __ . __ .. _ ... _. _. _____ . _____ ...... _._. ____ ~. __ . ____________ . _______ ... ____ . ____ ._._d ; 

H-37 

.'. 



(iSCENSIDN 
J2.16/85 1900 

I Cl ;;: r:."'"i : I::; 1. :~ (.~ 1 '7~) C' 
DATE: 10--02-86 

**************************************************************** 

----------------------------------------------------------------" " 

F'Et~Cent 

(t"Ji::?9 ! U 

:--------------------:--------------------:--------------------: 

, 
"'" 

... -.~.-: 

CATIONS 
.- ",-

" Na"""" 
1/ r o

., 

ANIONS 

"HC03 
""C03 
504 
Cl 

1.69650 
.07671 

1.99600 
.04936 

3.81857 

.26224 

.00000 
.00000 
.2821<) 

H-38 

," 
I 

I , :-: 

44.42767 ' 
2.00887 

52. 27C>93 
1.29253 

.--0: 

1.00. 00000 

48.17577 
.00000 
.00000 

51.82423 

JOO.(;O(;OO 



.. ~. l' ",: • ;t'.t.: ;: 'f; :,.' .;. ':-. 'f" <"!: """! ••.•• 

r4SC:EN~3 I Ct··,; . ~ D fF ~ f:'i ~ ?\ 1 26 1 9 (H) 

1.7:/6/85 l'iO;) ;:~'f:~ITE: 10-()2-8t_, 

*************************************************************** 

Geothet'iliometet' Temp (df..'1S C) 

Quartz (no steam loss) 36. 

Quartz (maximum steam loss) 44. 

Ci-i2.1 cE·dony . ...,: .. 
.. 

alpha-Cristobalite -1.2. 

beta-Cristobalite -54. 

Amorphous Silica -68. 

Naif< (FoLlt'niet') 195. 

-Na/K (Truesdeli) 161. 

Na --K --C2 39. bet~(=::l. 33 

H-39 

Refet'ence 

FOLtrniet' (1981> 

Fol(t'niEH' (1981> 

Fow'n i Et' (1981) 

Fmw-n i et' <i 981) 

FoLtt'niet" (1981) 

Fournier. .' (1981)' 
!:.;/<::~ ':-'.- - ~.~: 

..0;' .. 

FOLtt'niet' (1979) 

F OLI ~~ f e:~":: '{ '1 98'f-r\;~~> {;~·5;-< .. :".~ 

Fournier and TruesdellC1974} 

, 
" . I 



~"'\'3C.ENS 1 Ot~ 
12/6/86 1. '1:::,0 

I D f!: f-i: Pi 126 .l··:nl..:~ 
Df.";TE:: 1. (>-02--86 

.*******************************************~*******************~~***** 

SPECIES 

Na , .... 
r·o

• 

Ca 
. M;3 

Al 
Si02 

. , .. B 

Li 
St' 

Zn 
AS 
As 
Au 
Ba 
Be 
r:o~ 
....... I. 

~ ... , 

c;:? 

eLl 
La 
Mn 
Mo 
Ni 
F'b 
Sn 

LJ 
V 

CONCENTRATION 
(ppm) 

11125.89 
752.99 

~r'\-:rC" ,...,1 .-:,,,::,,.-='_f • ..::.b 

24.29 
5.27 

N. D. 
164~:56 
··30~,9.o . 

11.57 
68.30 

.69 
N. D. . :: .. '-'<. 

N.D. 
N. D. 

N. D. 

N. D. 
N.D. 
N.D. 

.·00 

1. 21 
1. 64 

N.D. 
N. D. 
N.D. 
N.D. 

N.D. 
t~. D. 
H. D. 
f'L D. 

.54 

PINAL VT I CAL 
METHOD 

1 ... 
1 
1 
1 
1 
1 
1 

. 1 . 

1 
1 
1 
1 
1 
1 
1 
1 ... 

1 
1 
1 

'1 
1 
1 
1 

j 

1 
1. 
1 
1 
1 

DETECTION 
LIt1ITS 

2.08 
'+' 17 

0-:, .. \-"-' 

.08 
2.08 
1. 79 

.42 . 

.17 

.04 
.42 -
.17 

2.08 

2. r)8 

,_ . ...,..-:.0 
::)r .• ..: ••••• 

.. \.;. '~.' 

• 1/, 
.21 
.42 
.83 

4.17 
.42 

c-:-
• L,.~.I 

.42' 

. ... 

,_. "'-,' 
";':' .• 1. ·.:j.":1 

"i . 17 
..42 
.42 

CONCENTf.:ATION 
(I"IOL/U 

. 484E+OO 

.244E-Ol 

.807E-01 
• 999E -.. (i:: 

. 943E-04 
< . 772E-04 

'o274E'"':"02·· 

.·:~~;~5g5(f~:·t 
. 779E-03 
.105E-04 

< .155E-05 
< o 278E-04 
.;,' .169E-()5 

< 

< 
< 
.. ' 

. 256E-04 

.5:;;lE-06 

. 321E-(i5 

. 328E..,..05 
'. 869E-(l5. 

. 299E-04 
. 434E:-04 
.710E-05 
.I ;+(}2E -()5 

.. 351E-(i5 

.359E·-(i·l 

.. '~ 1 '}E"·O!l 
" ST.::'E-04 

<' " Cl 1 ~3[: .-~() t;-
. 227E-()5 



SPEC I 1:~5 
(PPlfJ ) 

TOTAL ALKALINITY AS 
HC03 
C03 
Cl 
F 
S04 
Bt' 
I 
N03 
s 
F'04 

1.75.00 
N. D. 

24700.00 
1. 45 

188.00 
N. A. 
N.A. 
N.A. 
N. f;. 
N. D. 

TOTAL DISSOLVED SOLIDS 

·:·MEASURED 
CALCULATED 

pH 

NOT MEAS. 
40602 •• 13 

5.46 

2 

2 
5 
4 
2 
2 
9 
2 
1. 

4. 
6 

7 

. i. i.,:: ~ ("," { , " ••.• :: " 

}", 

~;:~Tr::.::=':-;: [ill 

i_ .L t·: T T~:: 

1.00 

1..00 
. (}5 

1.00 
1.00 
.10 
.10 

4 .• OO .. C • : 

(;'H]L / ' ... ) 

.287E-c)2 
-::: .167E-04 

• 697E+OO .. ".-", 
. 763E-04 
.l96E-(}2 

< .125E-()L} 
. < . 788E -06 
< .161E~05 

< .312E-f)4 
<: " \~t:S3E -(~4 

********************************************************************** 

1. INDUC7IVELY COUPLED PLASMA SFECTROMETER 

4. 

TITRATION (LABORATORY) 
TITRATION (FIELD) 
Gf;:tN I i1ETR I C 
SPECIFIC ION ELECTRODE 

6. METHOD OF HEM (1970~ USGS Water Supply Paper 1473) 
7. pH METER (LABORATORY) 
8. pH METER (FIELD) 
q COLORIMETRIC 

10. ATOMIC ABSORPTION 

N.D. 1"·.1I.J1' [;ETECTED 
r·jDT f:;N?"":JLYZED 



J .' 

MilliEguivalents/Liter 

:----------------------------------------------------: 

CATIONS 

:-----~--------~-------: 

'./ ' 
f .~' -

'1·'. 
I" 

--. : 

t~a 

f'" ". 
Ca 
!'1g 
Ff:? 

Li 
St' 
'Zn 
Ba 
Be 
La 
Mn 
Ti 

. .; ': 

'­• 

16f ,439,10 
). • '7i98(:~; 

. .18861 
1..66689 
1.55922 
.02109 
. ()5122 
.00002 
.03138 
.11951 
.00653 

• 
" .. l~";;, .~'. ,-, . 

I ".: 
1 

:------------_._--------------------------------------: 

,Yi·iIONS 

r------~---------------: 

HC03 
Cl 
F 
~;OL~ 

".- .:-

• <.- ~_:'"__.<4_-.----

.'[+ .-;;,./ .... -. -. __ .. _ .. 

2.86825 
696.78700 

:----------------------------------------------------

CA T I QiJ--f;r·j I CJN 
Er::;LJiliCE 

-,r:.­
.;;: .. 

I 
"I 

. .', 



tY3CENS I [IN 
12/6/86 :1.930 

f: :. ..... : ..... / :-.. :. ,,; .. 

ID ~: A:A1261930 
DATE: 10-02-86 

**************************************************************** 
. '-~!:' 

Meg / L Per'cent 
0129 / U 

:--------------------i--------------------;--------------------: 

CATIONS 

Na 
1/ '" 
Ca 
t1~3 

TOTAL 

hLU,;:, 

C03 
SD4 

'.,' ~ ", 

. 483.97620 
24.36803 

161.43940 
1.99805 

t.7l. 78l~7(~ 

2.86825 
.00000 

3.91416 
696.78700 

I 
t ' 

72.04367 
3.62737 

2'f.(>3153 
.29743 

100. ,)0000 

.40767 

.00000 

.55633 
99.03600 

, , , 

.' , ... " ,. 

I ' 
I' 

. r. 

I 
, I 

'.: •. : 



: ;.' . -.~~ ... " .'. ' 

3EDTHi::hl'lC~;[=~TEF:~; 

I () f;·: i::'~·: P • .1:: \~~ j 7:3() 
D{~Tf::~: lO-(>2-86 

************************~*************~************************ 

Geothet'mometet' Temp (deg C) Refet'enee 

Quartz (no steam loss) 167. FOLtt'niet' <1981> 

Quartz (maximum steam loss) 158. Fout'niet' (1981) 

Ch':7Il cedony' .-

alpha-Cristobalite 117. 

beta-Cristobalite 67. Fournier-' <1981> 

Amorphous Silica 44. . Fourn i et" ( 1981 ) 

Na/K (Fout'niet') 204. Fow'n i et' (1979) 

Naif< n/;-uesdell) 171. 

203. be·~:,a.= .. '::I.~. 

Na/Li 



(.:,';cr:::NS r Dr.! 
12/6/86 2030 

IC{) 0;1-4 

:L) tl:~ ti~(..,)12/.17~):;n 

Q,C:sTE ~ 1. 0--(:2 -Et., 

********************************************************************** 

SPECIES 

Na 
~:.' 

C.;. 

t1S 
Fe 
Al 
Si02 

. B-~. 
Li 
Sr' 
Zn 

'. ,.AS 
As 
Au 
Ba 
Be 
Bi 

L.·E· 

C{:r 
Ct' 
ell 
La 
Mn 
Mo 
Ni 
F'b 
Sf"; 
Sb 
T,,: 

CONCENTF:AT I ON 
(ppm} 

6512.56 
560.43 

1890.17 
"If ~"'7 .l. "t • ,-:,,~, 

32. 15. 
N. D. 

184.14 
18.42 
6.73 

~O.09 
2.3() 

N. D •. 
N.D .. 
N.D. 

2.03 
t~!. D. 
~~)~. [} ~ 

N. [;. 
N. [I. 
r.J.D. 

.45 
1.06 

f"'. I). 
N.D. 
N.D. 
N.D. 
h~" D. 
'. i I'· 
. "f ~ ".' ." 

".1 '"'; 
"--I .. 1./ '. 

N. D. 
N.IJ. 

ANALYTICAL 
METHOD 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
1 

1 
1 
1 
1 
1 , 
~ 

; 
J. 

1 
:1. 

J. . ... 
,'. 

DETECTION 
LIt1ITS 

1.02 
2.03 

.41 
.81 
.04 

1 .02 
.87 
.20 
•. 08 
.02 
.20 
.08 

1.02 
.16 

1. :)2 

~~ ... ()e. 

.08 

.10 
.20 
.41 

2. ()3 
<20 

-': l-~ ,,":,r 
.:.. ... '·w'·.' 

1. u. : ~ .. 
2.03 

• 2c) 

... ..; .. 

.~ " 

CONCENTRATION 
<t10L/L) 

. 283E+OO 
• 143E-Ol 
. 472E-01. 
. 569E-03 
" 576E-(i3 

<: • ::::77E'-04 
.306E-02 

:.:. 170E:-:,!)2. 
.• 97 bE;:':O 3 , . 

• 458E-03 
.• 351E-04 

< ..• 753E-06 ' 
'. < .~ 136E~04:' t 

< • 825E-06 
. 148E -OLl· 

< . 225E-O,~, 
.:., .1.9£'E-04 

.. ' 

< 

< 
-< 
-::: 

.--.. -."'''-- .-.' 
-- ":.j.,.-. - :,·C:· 

. 156E-05 

.160E-05 
• 327E-05 
.193E~04 
• 212E-04 
. 346E-05 
.196E-05 
,171E-05 
.. 1 ()()E-~)!~ 

,.. • 1 J 1. E -.. I~: :.:; 
. 7T:::E -0:::: 



SFETI ES c.onCnl"tRAT I CiI'.J 
(ppm) 

TOTAL ALKALINITY 
HC03 

AS 
N.A. 
N.A. 
N. A. 
N.A. 
N.A. 
N.A. 

C03 
C1. __ . _ 
F . '~~~!~:~~:-' 

S04 
Bt' -' .. 

I 
N03 
S 
P04 

_ N. A. 
N. A. 
N.A. 
N. D. 

TOTAL DISSOLVED SOLIDS 

··MEASURED·· •. 
CALCULATED" 

pH 

.··.NOT'MEAS. 
'9264.85 

...... .00 

AIW2;L VT I CAL. 
r'1ETH'JD 

2 
2 
2 
C" . ~, 

11 ' 

2 

4 
6 

7 

1. INDUCTIVELY COUFLED PLASMA SPECTROMETER 
2. 
-::-
'-'. 

4. 

TITRATION (LABORATORY) 
TITRATION (FIELD) 
GRAVIMETRIC 
SPECIFIC ION ELECTRODE 

DETECTT Dt~ 
LH1ITS 

1 · 00 
1 .00 
1 · 00 

.05 
1 · 00 
1 .00 

· 10 

· 10 
1 .00 
3.07 

4.00 . 

6. 
7. 
8. 

METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
pH METER (LABORATORY) 

'7' • 
j (). 
< 1 
..l. J. ~ 

pH METEF( (FIELD) 
CDLOF~ I t1ETF I C 
ATOMIC ABSORPTION 
TLJ~~~B I D .T.i"1ETF< I C 

~·IDT DETECTED 
I'J[JT AN?'~L YZED 

H-46 

cm,iC;::iHr.:AT T ml 
(t10L/L) 

.: .' 1. 64E-Cl4 '. 

< 167E-04 
282E-04 

.•.. • 263E-05 " 

..- 104E-04 ". · < · 125E-:-04 
< · 788E';;"06 
.' 161E-05 . ... · .' 312E-04 -:" · .... . 323E-04 

" ,-. : 



. ,'. ~ f : t ,. :~ '. '. .' : .. ~. ~ .... (. .... :. 

I D t~ ~ PI;;':; 1 :::::""71 '1 (10 
D(~nE:: 1 (1-·02- E:f:: 

*****************~**************************************************** 

SPECIES 

Na 
L--" 
1'·, 

Ca 
1'18 
Fe 
Al 
Si02 
B.-. 
Li 
St' 

Zn 
AS 
As 
Au 
fiC!. 
Be 

\..0 

Ct' 
CL! 

La 
.: Mn 
. Me 

Ni 
F'b 
Sn 
3/J 

! ."'. , .:,.: 

Til 
Ti 

CONCENTRATION 
(ppm) 

9048.00 
,~,56 .. 40 

4832.00 
9.50 

25.48 
N.D. 

170.37 
23.88 . 

4.26·. 
91.32 

N.D. 
N.D. 
N.D. 
N.D. 

2.~ 95 

>-1 !"" 
; ... .i ... 1" 

~ i .... 

N.D. 
N.D. 

1. 43 
1. 79 

N.D. 
N.D. 
1'1. D. 
N.D. 
N.D. 
~·.l r, 
! '! ~ ..... -

N.D. 
!\J • . D .. 
N. D. 
N.D. 

ANALYTICAL 
METHOD· 

1 
1 
1 
1 

1 
1 
1 

. ' i:' . 
1 
1 

"'-;:'::f!' 
1" 
1 
1 

1 
J. 

1. 

1 
1 
1 
1 
1 
1 

1 ., 
; 
J. 

1. 
1 
1 
1 

-.. -:: . 

: ....... -

DETECTION 
LIMITS 

2.00 
4;00 

.80 
1.60 

.08 
2~·.OO 

1.72 
.40, ..... 
.16 
,'04 
. .40 

. ~ 16 
2.00 

'2.00 
.00 

(3.00 

.08 

.16 

.20 

.40 
.80 

4.00 
• 40 
.80 
.. 4(> 

4.00 
• 4{) 

.40 

~~}.:,.;rlC· -t 
CONCENTRATION' 

'. (MOL/U. 

. 394E+OO 
. 168E-Ol 
1I 12 ::. E~-(H) 
• 391E-(J3 
p' 45\~JE-()3 

< .. 741E--:-()4. 
.284E-:-02. 

... ;~~~~&'~ig~X,.:' 
, .. -104E-:-02: 

< .612E-05 
.' < ,148J::";'05 

<: • 267E=6'4 
< .162E-05· 

<: 
<: 

~:' 

.( 

<: 

.215E-04 

. ." 

.308E-OS 
.315E-05 
.103E-04 
• 326E~()4 
.417E-04 
. 682E-05 
.. 386E-'{)5 
. 337E-05 

.. :3·':i5E-()·c~ 
,.11~E·-(iL!. 

.:.. .. ~l85E-·(j-'l· 

.,., • 21 BE --05 

• 4~::SE-O::: 



"'-, ..... - .. 
1. .• :_/ ;' I, 

TOTAL ALKALINITY 
HC03 ;.50.00 

N.D. 
22300.00 

.64 
164.00 

C03 
Cl 
F 
S04 
Br 
I 
N03 

N.A. 
N. f':i. 
N.A. 
t··~. A .. 
;~. D. 

TOTAL DISSOLVED SOLIDS 

MEASURED 
. CALCULATED 

NOT 1'1EAS. 
37406.34 

5.45 

t:i' i,::, i. ,(T J r-:{iL.. 
~'iETHOr, 

2 
2 
5 
4 
2 
2 
9 
2 
1 

4 
6 

7 

[.1r:::l~EC-:T I o~,·j 

1 · 00 
1 .00 
1 .00 

.05 
1 · 00 
1 . 00 

· 10 
10 

1 .00 
/=."04 

4.00 

C,i];';(::E:t,jTRi:) T I 0;< 
U·iOL./U 

· 246E-02 
" · 167E:-04 

629E:'~()() •. ~ 

· • 337E-04 

· 171E-02 
< . · 125E-04 
< . 788E-06 
-< 161E-·05 

< 312E-04 
.: , · 636E -()Lj. 

********************************************************************** 

. ..., 

..::.. 

"' .... '. 
4 . 

. 5." 

TITRATION (LABORATORY) 
TITRATION (FIELD) 
GRf;V I METF: I C 
SPECIFIC ION ELECTRODE 

6. METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
7. pH METER (LABORATORY) 
8. pH METER (FIELD) 
C COLORIMETRIC 

10. ATOMIC A8S0RF~ION 

r .. ~. D. 
r·.J. A. 

t~DT DE:Tr::CiE::r:; 
NOT Ai<..l?"L\·ZED 

H-48 

1.' 
i' • 

. 



j .... ::. :., -;-./ .... ~-. 1. L~ . .. '." ,-, .'-., -!- ~-. 

, .. '-1 I·· 

.. 

Milliesuivalents/Liter 

:----------------------------------------------------: 
CPITIONS 

:----------------------: 
Na 3'7-3. 588(H) 
L··· 1 ' 78415 I', t; .. 

Ca ~ .. , i 1 1680 L4t J. · 
I 11'3 7E~ 1. E1(> ! · 

Fe · '71230 
Li · t:J1329 
St~ 2. 08484 
Sa I 04293 

" 
.. 

Be · 00003 
La · (1~'7"-' .' ,"-I I ... :.. I 

Mn · 13059 
Ti 00660 I · " 

:----------------------------------------------------: 

, . ,----------------------; 

. HC03 
Cl 
F 
504 

2.4-585{) 
629.08300 

.03369 
3.41443 

i -- -- - ..... _- -.. - ,_ .. _.- - -- .-. -- ._- .... -._ ...... -.- ._- _ ... -.. _ .... _- .. -.. - .. -_.- _ ....... - .. --' ...... -..... - _ .. -... _- _.- .... -- _. -.. - _. -- _ .. _ .... ' -

CI; T~: or'~-- {:i!·j I UN 
8t.;~_f-"'iNCt:: 

. --H-49 ., 



'~. '-

12/7/f:36 1400 

**************************************************************** 

, 
.' 

CATIONS 

Na 

Ca 
1'18 

ANlm·J~3 

HC03 
C03 
S04 
Cl 

;,-,T.·--.· 
t :._! i '-"'1... 

393. 588(H) 
16.781.1-1.5 

241. 1168(1 
.78180 

2.4585{) 
.00000 

3.4144E: 
629. 08::::CO 

H-50 

F'E?t'Cen t 
/ I ' -- / 

60.34120 
2.57319 

36.96576 
= ·1 J.986 

100.00000 

.38719 
.00000 
.5377!S 



.:: ~. " .. ' .. ;.:. .,:. ;-:. ... :- ,.'." . .;: 

j·:'ECE~··:S I C:I'J 
[)(,'rf:"' ~ 1 ()·····02 "-f3h 

************************************~************************** 

Geothf?I'-'momet <2t-· Temp (deg C) 

quartz (no steam loss) 169. FoUt'n i et-· (1981) 

quartz (maximum steam 105s) 159. FC)LWf1 i et- (198.1.\ 

Chalcedony 

alpha-Cristoba:ite 119. 

beta-Cristobalite 70. Fow'n i et' (1'781) 

Atnct'phoLlS Si 1 ica. 46. FOLwniet' (1981) 

Na/K (FoLwnier) 191. Fourn i er- (1979) 

N.::dK (Tt'uesdell) 155. Fowyti E't' (1981) 

185. beta:: -:33 Fournier and Tru2sd211(1974) 

l59 ~ p= 43(, 



r:' . " '. ~ 

:.' 

~ ,.J"~".' .... /1. I:' :: •. 
.I 

,-' 
.J C 't 

;'-1, t~ .. ~ -- .. - .. w, 

*+********************~*********************************************** 

SPECIES 

Na 
f··' ", 

Cij 
,-18 
Fe 
Al 
Si02 
B 
Li 
St' 
Zn 
AS 
As 
All 

CD 
Cr 
CLl 
La 
Mn 
Mo 
Ni 
Pc. 
Sn 
Bb 
• i~.~' 

Th 
T' .1. .. 
L' 

., .. :- ..... 

cm·JCENTR':-l T I ON 
(ppm) 

9302.65 
685.60 

9.76 
-=:"""1- C~ 
'_'''':'' 1. .. ,_, 

N.D. 
223.31 
24.97 
4.23 

96.11 
1.30 

N.D. 
I'J. D. 
f).D. 

2.77 
;',1, D. 
1",1 ...... 
;'.1 _ 1J .. 

;-.! q 
~ '';.. ; -' .. 
t".J. D. 
N.D. 

1.04 
1. 98 

N. D. 
N.D. 
N. D. 

i'··:, " 

.• .i.:. 

t~. ;:;'. 

ANALYTICAL 
METHOD 

II-52 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
.J. 

1 
1 
1 
1 
1 
1 
J. 

1. 

1 

DETECTION 
LUHTS 

1.91 
3.E1 

l.32 

i 01 
.L ... ; oJ. 

1.64 
.38 
.15 
.04 
.38 
· l5 

1" 91 
• 3i) 

1 C) 1 
!: !.I, 

.. 00 

! .... 

· 15 
J .-. 

• J. '7 

.76 
3.81 ..,..,., 

• • ...:.C.l 

-r L 
• ! ._' 

" :.3f3 

.: - .. -.:, 
.... ,. • \," t:· 

~:"" ,-, .' 
.:'. e·l. 

'7",":'l 
, , .• '\0_' 

CONCENTF<ATION 
(i'10L/U 

• ;:;'(15E+OC-
• 175E-Ol 
, ~:24E+O() 
" 402E-O:S 

q·48E-.(i3 
.:., ,. 7(i6E-c)4· 

. 372E-02 

.231E-02 

.609E-03 
.1J.OE-02 
.198E-04 

-::: . 141E-05 
< .254E::-(J4 
.( . 155E-()5 

, 202E -(;L'~ 

.. '" _~ '"7 == .. -: .:--

.. 3(>OE-(j5 

. 747E-05 
.361E-04 

.... .397E-OL'). 
.; .649E-05 

. :C/E·-GS 



';,.:·L·,:. , ! t-'. 

CGNcr=::n;i2j T I ON 
(f::'ptn) 

TOTAL ALKALINITY AS 
HC03 27. (H) 

C03 
Cl 
F 
604 
Bt' 
I 
NO::::: 
6 
POl.]. 

N. D. 
21800.00 

N.A. 
N.A. 
N.A. 
N.A. 
t~. A. 
N.A. 
N.D. 

TOTAL DISSOLVED SOLIDS 

MEASURED 
CALCULATED 

pH 

NOT MEAS. 
371.85. c:.5 

6. ~o 

;:)r 1,",1._ '{T r C~'.L 
i'1ETHDD 

2 
2 
2 

.:.",:.5 ." 
11 

2 
2 

2 
1 

4 
6 

7 

! ' .. 

" • I .. , 

D E:~ -;- r~~ c .. ~ ';~ :,J ~"J 

L_ I I'j;: T~::; 

1.00 
1.00 
1.00 

.05 .. 
1.00 
1.00 
.10 
.10 

1.00 

4. eJo 

<: 
< 
< 
-< 
':" 

< 

.442E-C::;: 
. 167E-04 
.615E+00 
• 263E-05 
.10L'fE-04 
. 125E-04 
.788E-r)6 
. 161E-(:5 
.312E-r)4 

********************~************************************************* 

":'" 
'-' . 
,1 
'"T. 

<::" 
-J. 

6. 
.I • 
Co 
~-' .. 

TITRATION (~ABORATGSY) 

TITRATION (FIELD) 
GRrN I METF: I C 
SPECIFIC ION ELECTRODE 
METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
pH METER (LABORATORY) 
pH r'lETER (FIELD) 
COLOR I r"IETP I C 

~',JCiT DE-'-r::C-:-~[ 

NOT ~;N;·;L_ '{ZEI:; 



, . 
·\ ._, 

Millie9uivalents/Liter 

:----------------------------------------------------: 
...• -, ~-.-

I 

CAT I DNST":.-,·· ~,.;-;.~ 

:----------------------: 

Li 
St~ 

Zn 
Ba 
Le\ 
Mn 

4t)··:l. -..~.\~53f) 
1 ~7 " ;:S3() 7' t'=.-

2.19427 
.03965 
.04030 
" ()269t:, 

, 
.......... _.- .... -....... _-_ ... ---_._,...,.. __ .-.-,,--.-

:----------------------------------------------------: 

HC03 
Cl 

.. ·44:253 
61.4.97800 

:----------------------------------------------------: 

~-•. I' •. ' 



1;:/ 7 / ;:~~'~" 230 (; 

.J.CP~ 
&*~.~.*~~~~X~ · C***~ ·· ~ _~ *· · ~*~K~K~~*~ : · · ·£··* · · ~~*~~ ~~K* . ·'¥*~* ~~~~~K 7, .?"'r • • '" • .. 7\ , •.• 7.-"'; •• -.: . . • 7.'"'f": .. '1':'T. ,.. .1t:'~ • "7't"'....,..T.. -"' • • 7.""1:' • .....-fr:1I:1C::' -,..* ,*1I:~T. . -r.* ....,.-;--,.;:; ...,.;- '1'\ "". "'1:""1-.: •• ....,.-; .it"""fI':' "1'( r . r ..• ,".r. 

SF'EC IES 

v ,'. 
Ca 
1'1g 
Ff'::;' 

Al 
Si02 
B 
Li 
St' 

Zn 
~.-.~-". AS '-""-.'.,.' .. 

A=. 
Au 

[ :c 
[' !., 

CLl 
La 
Mn 
MD 
Ni 

i 'f': 

Th 
Ii 
U 
\) 

CONCENTF:AT ION 
(ppm) 

8540.45 
615.10 

4569.39 
'7'.17. 

52.97 
N.D. 

226.65 
22.17 

3.41 
88.95 

0" . "-' 
. -"" N.-D. _ ._ 

N.D. 
N.D. 

...-,' c.,- of 

.::. • ..J~ 

r,~. [: . 
'1 . D. 

r-;~" ~; . 

r·~ . D. 
N.D. 

1.00 
1. 83 

(\J. [). 

N.D. 

I '.! ! .. ... 
l '; . ! ~ .. . 

~'': .' I) . 
N. ::;. 
N. !') . 
to l " , 
; ' .,j ~ &. ' • 

ANP1L YT I CAL 
r'lETHOD 

. 
~ 

1 
1 

1 
1 
1 
1 
1 
1 

........ _- .. ___ .. _.1 .. .. __ .. 

H- 55 

1 
1 
< 
.f. . 
J. 

1. 
1 

1 
< 
L 

1 
1. 

i. 

1 

DETECTION 
LUlITS 

1.91 
3 .81 

"76 

• Of:: 
1. 91 
1. 64 
.38 
.15 
.04 
.38 
.15 

1. 91 
.30 

.1 5 

.1 9 

.38 
~ I 

• /0 

3.81 
.38 
. 76 
· .~:. '-:.' 

· '_ : 1:,. 

1'::;'. Cot, 
-:: c.-; 
'_ ' ;' , .~' .I. 

· ... c 

. ".-"--~- ' _ .. _--. ,-~ . 

, .. -' :--:-~ .. :-: ::.~~ .~~¥ .:. . , ~.; . 

CONCErnF:AT I CJN 
(MOL./U 

.:' 

"'. 

.371E+OO 
. 151E-01 
.114E+OC 
.377E--()3 

.706E-04 

.377E-02 
. . 205E-02 

. 492E-03 

.102E-02 

.142E-04 

.141E-05 

. 254E- 04 
~ l5~fE-()5 

. 1:33E7"04 

,! - .' .. - .' : c:: 

, ::. 

" : ~~ . .:; i:':: -- OS 
. 2 '7' 3E-() ~~ 

.( . 3 ~)O E-05 

.. 7 17E--(l5 
. 333E- (l4 
. 397E-04 

-< .. 649E-()5 

';" .. 3 2!. E -"(;5 

... .,'"_-, .. :: C' ... ( ::_: 

..' .. l4i3E - :)Lj. 

<" • 2 07E--0 5 



\ 

H.::rn 
C03 
Cl 
F-
50·1-
Br" 
T 
1'...:0::: 
s 
F,r. " 

' .. )""'t 

". I ~"'" . '~ • J''', .. 

N.f:'. 
N. {). 
N. A.-· .... _._· 
".f ..... 
,'-! .. H. 

1'1. A. 
N.n, 
\1. ;.:'-i. 

N .. (i .. 

n.D. 

70TAL DISSOLVED SOLIDS 

MEASUFiED 
CALCULATED 

NOT r1EAS. 
14134.53 

pH .00 

... • .... ·f -. ,,' _. '. ':-'". 

' .. .:.. ......... i_· , '.' ~~:.. .. : 

TrT~ATION (FIELD) 
4. GR~VIME~RIC 

5. SPECIFIC ION ELECTRODE 
.(. 
'-' . 
7. pH METER (LABORATORY) 

,-
J • C:DLCIS: I ;-':1ETF:;~ I [. 

H-56 

.-

..:.. 

2 
2 
q 

'" ".:, 
< 
J. 

4 
6 

7 

1" (:0 
• (is 

i ... C{) 

1. .. i)() 

• 1 (; 

'7 :-::: 
. ! .,,1 

4, ()(i 

-! .... -;-:-0- \ 
.''-:. " J 

" . 

':" 

, to .. I -:! 
, I ,.~. !~" 

• 1 04E-'-(\'~ 
· 125E-f)L~ 
.788E-Ot, 
• J 61E--05 
· ~)1.2E-O~· 
• ~,~)~,E-()Li, 



I .... ::: •. ~. 

f:: 

~."!.-. 

Si02 
B 
Li 

Zn 
AD .-, 

A=. 

,. 

7E35 . .. ~·2 
559,. ()7 

.. ~'::::9S. ,)C 

223.72 
21. ()3 
3.10 

8~). 98 
1. 48 

r·~ cD. 

. ~ . [ 

r~ I r· 
1''':0 .i-: .. 

, 

N. D. 
; .. ~.) 

iJ 

/0 

......... 

.,. ..... '. . .. 

At\~r-JL YT I Ci-""iL 
t1ETHOD 

H-S7 

i 
J. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

< 
.l. 

1 

1 
1 
< ... 

" • ~ r" •••• ~ ::; 

.:" .. 

DETECT I 0:'1 
LIMITS 

3.81 

.. 1;:".-,; 

.... , '10..,. • ...: •• 

.08 
1.90 
1. 64 

.38 
• 15 
.04 
.38 
.15 

1.90 

.co 

. ,.... 

.:. "7 

iL 
.. I \oJ 

3.El 

.... , E:: ... 
. ~~ ,'-. 

~ , ... . .; ... t=' .1 
.,..,., . . .:' (:~ 

CONCENTRn T I [,~j 
<r10L/U 

,.~~+3E-()1 

• U)7E+f» 
" 347E-03 

<' .706E-·04 

< 
-::: 

.... 

<: 

. 372E-02 
. 195E-02 
• 447E-03 
. 924E-03 

.141E-05 
. 254E-04 
.155E-()5 

, .. ::',~- .. -

r 3(:(~E --~:"5 

. 7l3E·-05 

. 320E-04 

.3'7'7E-04 

. 649E-05 
: • 3t:·3F:: --05 
". 

.~ .. :-::;::=.: ...... 



... 
.• I ... 

[0::::: 
[1 

F 
SC~4 

I 
NO::: 

-, -',,. . 
' ..• '11 

~·L D. 
1 {:;'700. (iC> 

c::-":'" 
• ..J.,.;. 

1S(). C>O 
N. A. 

N.A. 

TOTAL DISSOLVED SOLIDS 

1'1EASUF:ED 
CALCULATED 

pH 

NOT ~IE{iS. 

33()2(i. 3:2 

5.44 

T ~. :~:. : ... : ;=~. '-;-::: .. ". '_ .. 

5. SPECIFIC rON ELECTRODE 

I, I ... ,. . .... ,. • .,. (~ •. 4" ! 
...: I I. . J \~.' '-, I 

7 

1.CO 
• (>5 

J..O(; 
1. (>i) 

• 1. ('> 

~ -rc~ ....J. I __ t 

6. METHOD OF HEM (1970, USGS Water Supply Paper 1473~ 

7. pH METER (LAB8RATORY) 

.~.. ;' 

',',-" T 'f' - • .-:_.4, ..•.. -:' .-' 
; ~.-

·:....1 ; 
_\ 4 _~,_. ___ • ___ •• 

. . . .. :,_, I ;- .;. 

"\/.' -: ·./-r .. ·· 
. -i;'J:' "1:_ r 1.. '-~ I 

. ' .... ~: . ~.: ... :' ,-: . 

H-58 

.... 

<: 
.( 

'1 7.. h C1E: ~.~ (j 2 
• 1 (:'J 7E ·~~i).~~ 
II 55t·E+(H) 
.279E·-OLl 

.125E-04 

.3;.:~E-(~/:' 



-------------------i 

r· ... 
L.··=-. 

FE, 
U. 
CI.-. 
_.' , 

Mn 

:::t :~'i ....... '; . 

. -.,,~ :. : . .i i . 

H[:D3 
C1 

i'l .t .L •... : 

H-59 

1 c 84f37'7 
" ~)452 .. =t 
· ()34·(>7 
,. ~)25~T it 

• 1.2(31.5 
• ()05()~, 



'\':! .! .. :,,, .. , ..... 

..... _.:-.-!.' "";-. 
; ! .. '.- :::.; : 

j::' E' r"c (':?n t 

2 ~ 5C)73~. 

., t., 9 ~::. .f~. 5 121.63 

HC03 
i-'r;~ 
i-..-'o-.' '_.' 

SfJ4 "_',.1 1 23f)() 

Cl 

H-60 



Quartz (no steam 1055) 

beta-Cristobalite 

Afnor'phDL{~; St I tea. 

Na/K (TruEsdel!) 

'.. ~-' 
L .: ... ~. ~: 

188. 

174. 

... -:/",-:: 
~ -".-'" 

88. 

154" 

.; r,7 

, ; 

,-. to 

'.~ l 

40< .. :: <.:'" '._. _'.: ~. ~l.-' 

H-61 

;'; 

. r'O;, 

:] ."~ . 

.... ...;. 

;:-', , . r-..~ 



ASCENS[ON 
12/7/86 1400 

,. 

j 
Co 

CATIONS 

..? o 

PlRCENT OF TOfAL 
MILL I EOLH V ALENT S PC!;; L I HT~ 

H-62 

UURI ID~ A:A1271400 
DATE: 10-02-86 

.. ~. 

II. 

biJ 

~ 
X'" 

40 

,\ 
€ 

CI 

ANIONS 



ASCENSION 
12/8/86 191010 

r 
60 

40 

20 . 

... Co 

CATIONS 

\ 8 

P[l~CFNT OF l ·orAI . 
M r I_L 1 E:OU r VAL [NTS PEl< I. r I r' r:: 

H-63 

UURI ID# A:A128190e 
DATE: 110-102-86 

I 

CI 

ANIONS 



ASCENSION 
12/6/86 1930 

20 

Co 

CATIONS 

PERCI-::NT OF TOTAL 
!'1 i LI 1 [OU l V ALE NT S PI.·.R L. r ·1 f-J.: 

H-64 

UUR1 10# A:A1261930 
DATE: 10-02-86 

/ ,. 

CI 

ANIONS 



ASCENSION 
12/7/86 1400 

V 

~ 

c)-
')l. 

20 

/ 
/ 

( 
\. 

\ 
\ 

\ 

ell 

CAT ION';) 

r 

40 

, 
60 

i"I-T'I· f . N 1 0 1-- f () r t.J 

UURI ID~ A:A1271400 
DATE: 10-02-86 

(1 
0 

x 

~ 
.. 20 

60 

40 

\ -"'-___ -4< 

~'J 

(;1 

ANIONS 

:1 i i _'- I L UU L V;,I r J J r :-, I 'I .f-~ I . I rr:-r: 

H- 65 



ASCENSION 
12/8/86 1900 

j.. 

V 

II; 

60 

(; 

c5? 

\ 
\ 
\ 

\ 

\ 

,. 

CAT IONS 

1-lfLl. I!(jili\/l\I.J!~r~) i':i. L l!!.k 

H-66 

UURl IOIf A:A1281900 
DATE: 10-02-86 

C6 
.l( 

-f" 
.P 

20 

\ 
) 
I 

I 
I 

CI 

ANIONS 



REPLICATE ANALYSES 

/1 
1\ ! '"' \ 

H-67 ~-\ 



AS::;ENCIDN vJATEf;:S 

3 12/6 14:3 () D '-'-'-" ___ 1 f.' (" 
C 

ELEMENT 

NA 
K 
CA 
MG 
FE 
AL 
SI02 
TI 
F' 
SR 
BA 
V 
CR 
MN 
CO 
NI 
CU 
MO 
PB 
ZN 
CD 
I~G 

AU 
AS 
SB 
BI 
U 
TE 
SN 
W 
LI 
BE 
B 
ZI:;: 
LA 
CE 
TH 

CONCENTRATION (PPM) 

89 
7 

74 
1 

20.85 
.. ( 0.610 

22 
. < O • 1 ?? .--
.( 0.610 

1 .08 
.( 0.610 
<: 1 .22 
.( 0.049 

0.3 
<: 0.024 
.::: 0.122 
.::: 0.061 
.' 1 ,., ~) 

':" .~..:... 

.< 0~244 

1 .. 6 
" 0.061. -:" 

-< 0.049 
.::: O. 09t~ 

<: 0.366 
.::: 0.732 
.< 2.44 
.( 6.10 
.::: 1 .22 
.:~ 0.122 
.( 0.122 

0.08 
" 0.005 ':" 

0.3 
.<. 0.122 
.( () • 122 
<: 0.244 
.( 2.44 

H-68 



-4 

ELEMENT 

NA 
K 
CA 
MG 
FE 
AL 
S102 
TI 
P 
SR 

BA 
V 
CR 
MN 
CO 
NI 
CU 
MO 
PH 
IN 
CD 
M, 
AU 
f-lS 
SH 
BI 
U 
TE 
SN 
W 
LI 
BE 
B 
ZR 
LA 
CE 
TH 

ASSENCI UN WATEI~S 

CONCENTRATION (PPM) 

< 

<: 
< 
< 
<: 
< 
<: 

< 

< 

.. ' .... 
<: 
.< 

109/ t1 \" 
8 "3 :( 

73' If ~I 
I • I , 

0.488 
0.024 
0.610 

18 
0.122 
0.610 
1.27 
0.610 
1.22 
0.049 
0.244 
0.024 
0.122 
0.061 
1.22 
0.244 
!>.o 
(j,061 
0.049 
0.090 
0.366 
0.732 
2.44 
6.10 
1.22 
0.122 
0.122 
0.09 
O.()O~5 

0.4 
0.122 
0.122 
0.244 
2.44 

H-69 



(,!:; ~:;[N!:):r UN 

.. " 12/7 140() 0 /" 

ELEliENT CONCENTF'(.1 T I ON (PPM) 

NA ft 941 
,-I 

K 773 
CA 4186 

MG 16 
FE 42.30 
AL .( 1. 91 

SID2 221 
TI 0.5 
P 

...• 
'" 1.91 

SF.: 82.18 
Dr:) 3.1 
V .( 3.81 

CR .( 0.152 

MN 1.8 
CO .•.. 0.076 ", 

NI 1 ~) . .:.. 
CU 

.... 0.191 ". 

MO 
.... 3.81 '" 

PH 
.... 
'" 

o -11. ") 
to l 0 .... 

ZN 1.5 
CD <: 0.191 

I~G <~ () + 15~2 

(,l.J 0 .. 30~:5 
(:) ~:; 

.' :l. 14 

SB 
.... 2.29 ", 

BI .::: 7.62 
U <: 1.9.1 
TE .< 3.81 

SN <: 0.381 
W .( 0.381 

LI 7.25 

BE .::: 0.015 
B 26.5 

zr~ .;:: 0.30t 
LA 1.3 
CE <~ 0./62 

TH .::: /.62 

I 
I 
i 

I 
I 
I 
I 

I H-70 



8 

ELEMENT 

I NA 
-'K"-

\ CA , 
I MG I 

I 
FE 
AL 
SI02 

I TI I F' 

I SR 

j BA 
I V 

I CR 

j 
MN 
CO 
NI 
CU 
MO 
F'B 
ZN 
CD 
AG 
AU 
(=is 
513 
Br 
U 
TE 
SN 
W 
LI 
BE 
B 
ZR 
LA 
CE 
TH 

, 
, 
1 

I 
I , 
I 
I 
I 

I 
1 

I 

A~3~)ENS I ON 

12/'7 1400 U 

CONCENTRATION (PPM) 

9047 
- 656· -. 
4832 

10 
25.48 

<: 2.00 
170 

0.5 
.. :< 2.00 

< 

< 
.< 
,( 

<: 
.< 

.< 

< 

91.34 

4.00 
0.160 
1.8 
0.080 
0.400 
0.200 
4.00 
0.800 
0.400 
0.200 
0.160 
0.320 
1.20 
2.40 
8.00 

20.0 
4.00 
0.400 
0.400 
4.26 
0.016 

23.9 
0.400 
.t .4 

<. O. BOO 

< 8.00 

H-71 



.... ,. OJ. I II \1 I .... I I .... , •• ,.... ... I I •• , I .......... _ , ••••• - .• 0 , ........ -0. 

I INPUT TITlE?ASSENCION WATERS 
ENTER BEGINNING NO.?l 
ENTEr;: I..A~:;T NU. 'j' i) 

M;SEI'lCIDN WATEf~~i 

1 1 ':1 I"" . _, .. 1 1. 94:::j () 

I ELEMENT CDNCENTRATION 
i 
i 
I NA 99 
I K 9· 
I 
I CA 57 
I 

I MG o ..-.-• ..J 

FE 6.45 

I AL .::: 0.610 
8I02 13 

t TI .::: 0.122 

P ,( 0.610 
SR 1.10 

BA .::: 0.610 

v .::: 1.22 
CR .::: 0.049 

MN .( 0.244 
co .( 0.024 
NI .::: 0.122 

CU .( 0.061 
MO .::: 1.22 
PH .:" 0.244 '. 

ZN 
o -7 \ +,' 

CD '. o.O\~:·l 

(~(J '. 0.04'-/ 

AU .:. 0.09B 

t r~s .< 0.366 

r SB < 0.732 

I BI <: 2.44 

U <: 6.10 
I TE .:~ 1.22 

SN .::: 0.122 
w .::: 0.122 
LI 0.09 

BE <: o. ()0~3 
B (). ~5 
Z~\ 

.. ' 0.122 .... 

LA -::: 0.122 

I 
CE ,::: 0.244 
TH .< 2.44 

I 

I 
! 
I 

I 
r 
I 
I 

I 

(PPM) 

---

H-72 



ASf>EN~I()N lJATEF:~:; 

'1 .... 12/5 1 ~) 4 ~5 U 

ELEMENT CONCENTRATION (PPM) 

NA 7.13 
K <: 1.22 
CA ~ ~-, ~- 1 
MG .< 0.488 
FE 8.16 
AL <: 0.610 
8I02 2 . D 

-, 
TI .<. 0.122 
F' ,< 0.610 
SR 0.09 
BA .:~ 0.610 
V -( 1.22 
CR .::: 0.049 
MN .... 0.244 '" 

CO <: 0.024 
NI .< 0.122 
CU .::: 0.061 
MO < 1.22 
PH ", 0.244 .... 

ZN 1..11 
CD .( 0.06:1. 
r~G .:. 0.049 
AU -< 0.098 
AS < 0.366 
SB <: 0.732 
BI <: 2.44 
U <: 6.10 
TE -< 1.22 
SN .::: 0.122 
W <: 0.122 
LI <: 0.049 
BE .... O.()O~"5 '" 

f! <. 0.122 
Zl:;: .... 0.122 '" 

LA <: () • 122 
CE '!" 0.244 
TH <: 2.44 
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~ 
l=t 
I 

, 
~ 
I 

I 
I 
i 

I 

r 
I 

I 

ASSENSION 

7 12/5 1530 0 

ELEMENT CONCENTF.:A T I ON (PPM) 

NA 3285 
K 

. -----------_. 246 
CA 1977 
MG 4 
FE 18.68 
AL .< 0.617 

S102 53 
TI 0.2 
F' <: 0.617 

SR 35.87 
BA 1.1 
V. .< 1.23 

CR .... -, 0.049 
MN 0.9 
CO <: 0.025 

NI .( 0.123 
CU .( 0.062 
MO .:~ 1.23 

PB .::: 0.247 

ZN 0.3 
CD .< 0.062 

AG .< 0.049 
AU <: 0.099 
AS .< 0.370 

SB .( 0.741 
B1 .( 2.47 
U .< 6.17 

TE .:~ 1.23 
SN .( 0.123 
w .< 0.123 

LI 2.12 
BE 

,- 0.005 --, 
B 11.6 

ZR .::: 0.123 

LA 0.5 
CE .( 0.247 

TH .( 2.47 

.. ,~, 
'~i·,,"'~' 
't" <.4- ~ 

.. ~. 
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8 

ELEMENT 

NA 
K 
CA 
MG 
FE 
AL 
SI02 
TI 
p-
SR 
BA 
V 
CR 
MN 
CO 
NI 
CU 
MO 
PB 
ZN 
CD 
AG 
AU 
AS 
SB 
£II 
U 
TE 
SN 
W 
LI 
BE 
B 
ZR 
LA 
CE --

TH 

ASSENSION 

12/5 1530 U 

CONCENTF.:ATION 

405 
33 

230 
0.8 

-15";-81 
< 0.610 

17 
< 0.122 
.::: 0.610 

4.50 
/ 
" 0.610 
< 1.22 
< 0.049 

0.3 
<~ 0.024 
.< 0.122 
~. ", 0.061 
" '" 1.22 
.( 0.244 

0.3 
.::: 0.061 
.( 0.049 
.... 0.098 ---
<: 0.366 
.... 0.732 -, 

.( 2.44 

.( 6.10 

.< 1.22 

.... 
" 0.122 
.( 0.122 

0.27 
.< 0.005 

1.5 
.( 0.122 

o ~) . .:.. 
.< 0.244 
.:~ 2.44 

(PPM) 
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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. 

WS87-1 
1/31/87 

WS87-3 
2/1/87 
1200 hrs 

WS87-4 
2/1/87 
1200 hrs 

WS87-5 
2/1/87 
1330 hrs 

WS87-6 
2/1/87 
1347 hrs 

WS87-7 
2/1/87 
1403 

2/1/87 
1443 hI's 

WS87-9 
2/1/87 
1443 hI's 

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

Rainwater from site, collected from tarp at test line. 

Gas sample from steamline of minicyclone seperator. 
Temperature was 185°F. Pressure should be checked 
with Sue Stiger, it was 3 psi. Water content of 
total discharge was very low, the wei I 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. 

Rain sample from tarp at test line. 

Isotope sample from fluid dripping out of end of test 
pipe. Fluid had conductivity equivalent to about 

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

Multielement sample from above fluid. pH = 5.3 to 5.5 
at 64°C. 6.4 ml of HN03 were added to ICP bottle, 
5 ml were added to sulfate bottle. 

Evacuated flask used to collect gases from steam line 
to 1 psig. Inflow temperature was 185°F. 

Evacuated flask used to collect gases from steam line 
to 1 psig. Inflow temperature was 185 c F. 
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WS87-10 
2/1/87 
1500 hrs 

WS87-11 
2/1/87 
1515 hrs 

WS87-12 
2/2/87 
1030 hrs 

Isotope sample from drops of condensate in steam line 
of seperator. To be analyzed for D and 19 0. 

Sulfate isotope sample from high TDS fluid dripping 
from the end of the test line. 

Isotope and chloride sample from bottom of Breakneck 
Val ley catchment pond. Pond was enclosed in 
cement and partially covered with sheet metal. 
Sparse vetetation in pond. pH = 7.5 and 
conductivity = 190 mhos. 

SLUG FLOW TEST--Wel I 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 weI I 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 ~n evacuated cyl inder 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 0 F. 

WS87-14 
2/2 / 87 
26:00 min 

WS87-15 
2 /2/87 
35:50- 2 7:34 

lJ S 87 - 16 
2/2/87 
39:45 min 

WS87-17 

min 

2/2/87 
42:0 - 49:30 min 

WS87-18 
2/2/87 
1551 - 1557 hrs 

Gas Sample in evacuated cylinder, intended for 
Noble gases. 
Sample taken from steam line of seperator. 

Gas Sample in evacuated cylinder with NaOH. 
Sample taken f rom s team line of seperato r . 

Gas Sampl e in e va cuate d cy lind e r , int e nd e d f or 
Nob l e gases. 
Samp l e take n fro m steam lin e of sepe r at o r. 

Gas Samp l e in evacuated cy l inder with NaO H. 
Samp l e take n fro m steam lin e o f sepe r at o r. 

CHLORIDE SAMPLES 

Ch lo ride samp l e from sample port through 
condenser. No seperation of gas and 
liquid . 
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I..JS87-19 
2/2/87 
1604-1614 hI's 

WS87-20 
2/2/87 

WS87-21 
2/2/87 

I")S87-22 
2/2/87 

WS87-23 · 
2/2/87 

WS87-24 
2/2 / 87 

WS87 -26 
2/3/87 
0 845 

WS87-27 
2 / 3 / 8 7 
1100 hI's 

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 WCl.S 

probably about 60"C. Isotope 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 ?aC. Temperature was 
probably about 60°C. Isotope sample was 
taken from untreated split, but it should'nt 
make any difference because the TDS is so 
high. 

Isotope sample of above. 

Isotope 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 t o abou t 4 0 mls o f 
atmosphere overnight because there was not enough 
sample. 

Blank of rinse water, taken f rom me lt e d ice in 
coo l er. This wat e r co mes f ro m t h e 
desa li nization p l ant . p H = 7 . 9 at SaC . 

Seawater from 1 m deep in Englis h Bay . pH 
-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 3 /1b) 
SAMPLE GAS/STEAM RATIO (MOLES PER 10

6 MOLES H
2

0) 
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 
PERCENT AIR IN SAMPLE : 
STP MLs AIR IN SAMPLE : 
TOTAL WEIGHT OF CONDENSATE (GRAMS): 
INITIAL HEAD SPACE PRESSURE (PSI): 

GAS 

WATER VAPOR 
CARBON DIOXIDE 
HYDROGEN SULFIDE 
AM.'10NIA 
ARGON 
NITROGEN 
METHANE 
HYDROGEN 

iJRY GAS 

% BY VOL 

N/A 
9.99E+01 

< 2.53E-03 
< 2.53E-04 

9.43E-04 
1.08E-01 
4.52E-03 
1.06E-02 

H-79 

N/A 
9.43E+05 

< 2.39E+01 
< 2.39E+00 

8.91E+00 
1.02E+03 
4.27E+01 
1.00E+02 

****** 
944416. 
697457. 

.031 
4.497 

12.35 
.33 

P l' .'! 

BY WEIGHT 

3.03E"'05 
6.97E+05 

< 1. 37E+01 
< 6.84E-01 

5.97E+00 
4.80E+02 
1.15E+01 
3.39E+00 



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 WS87-13 2/2/87 

LAB :\Ui1BER 4460-2 

SAMPLE GAS/STEAM RATIO (ft
3 /1b) 

SAMPLE GAS/STEAM RATIO (MOLES PER 10 6 MOLES H
2

0) 
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 
PERCENT AIR IN SAMPLE : 
STP MLs AIR IN SAMPLE : 
TOTAL WEIGHT OF CONDENSATE (GRAMS): 
INITIAL HEAD SPACE PRESSURE (PSI): 

DRY G .. \ S .\1 O~. :-: S P!::r.: 

GAS % BY VOL lOG MOLES H2 O 

\oJATER VAPOR N/A N/A 
CARBON DIOXIDE 9.99E+01 7.37E+05 
HYDROGEN SULFIDE < 2.76E-03 < 2.03E+01 
A~D1ON I A < 2.76E-04 < 2.04E-"00 
ARGON 1.08E-03 7.94E+00 
NITROGEN 7.79£-02 5.75E+02 
METHANE 5.10E-03 3.76E+01 
HYDROGEN 1.01E-02 7.49E+01 

H-80 

****** 
738069. 
643089 . 

. 033 
4.462 

14.73 
.25 

p r \~ 

BY WEIGHT 

3.57E+05 
6.43E+05 

< 1.37E+01 
< 6.86E-01 

6.28E+00 
3.19E+02 
1. 20E+01 
3.00E"'00 



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 WS87-4 2/1/87 11:20 

LAB NUMBER 4460-1 

SAMPLE GAS/STEAM RATIO (ft 3 /1b) 
SAMPLE GAS/STEAM RATIO (MOLES PER 10 6 MOLES H

2
0) 

SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 
PERCENT AIR IN SAMPLE : 
STP MLs AIR IN SAMPLE : 
TOTAL WEIGHT OF CONDE~SATE (GRAMS): 
INITIAL HEAD SPACE PRESSURE (PSI): 

GAS 

WATER VAPOR 
CARBON DIOXIDE 
HYDROGEN SULFIDE 
AMMONIA 
ARGON 
NITROGEN 
METHANE 
HYDROGEN 

< 
< 

D I, Y C; ,\ S 

0..- BY VOL ." 

N/A 
1 .00E+02 
2.96E-03 
2.81E-04 
7.93E-03 
1.54E-03 
4.87E-03 
9.80E-03 

~1 () i.:: s ')1"1) , t." 
10 6 MOLES H

2
O 

N/A 
6.79E+05 

< 2.01E+01 
< 1.91E+00 

5.39E+01 
1.04E+01 
3.31E+01 
6.66E+01 

H-81 

****** 
679658. 
624015. 

3.629 
454.050 

14.80 
6.90 

BY WEIGHT 

3.76E+05 
6.24E+05 

< 1.43E+01 
< 6.79E-01 

4.49E+01 
6.11E+00 
1.11£+01 
2.81£+00 

I 



Thermochem, Inc. 
Analytical Laboratory & Consulting Service 
6119 Old Redwood Hwy., Ste. A·2 
Santa Rosa, CA 95401 
(707) 575·1310 

4460 (1-4) 

Quality Control Data 

Samples Received: 02-12-1987 

For: Mike Adams 
University of Utah Research Institute 

02-26-1987 

Analyte Percent Relative Standard Deviation 1 

Carbon Dioxide 1.0 

Hydrogen Sulfide N/A 

Ammonia N/A 

ArgOn 2 4.5 

Nitrogen 6.9. 1. a 

?1ethane 7.1 

Hyrlrogen 3.1 

1 %RSD of replicate analysis results calculated as ppm by 
weight. Ar. N2 • CH 4 and H2 %RSD's are determined on actual 
samples and not standards. The %RSD of each set of replicate 
measurements performed on this batch of samples is listed. 

2 Argon precision is affected by air correction procedure. 

Palll Hj !'tz 
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 (ft 3/1b) 
SAMPLE GAS/STEAM RATIO (MOLES PER 10

6 MOLES H
2

0) 
SAMPLE GAS/STEAM RATIO (PPM by WEIGHT) : 
PERCENT AIR IN SAMPLE : 
STP MLs AIR IN SAMPLE : 
TOTAL WEIGHT OF CONDENSATE (GRAMS): 
INITIAL HEAD SPACE PRESSURE (PSI): 

GAS 

WATER VAPOR 
CARBON DIOXIDE 
HYDROGEN SULFIDE 
AMMONIA 
ARGON 
NITROGEN 
METHANE 
HYDROGEN 

n 1< Y GAS 

% BY VOL 

N/A 
9.99E+01 

< 2.84E-03 
< 2.84E-04 

5.64E-04 
6.37E-02 
5.57E-03 
1.27E-02 

H-83 

N/A 
1.19E+06 

< 3.37E+01 
< 3.37E+00 

6.71E+00 
7.58E+02 
6.63E+01 
1.51E+02 

****** 
******* 
743873 . 

. 011 
1. 423 
8.74 

.18 

P P:l 

BY WEIGHT 

2.56E+05 
7.44E+05 

< 1.63E+Ol 
< 8.17E-01 

3.81E+00 
3.02E+02 
1. 51E"'01 
4.35E+OO 



********************************************************~************* 

ASCENSION 
["JS87-7 

ID tF~ f.~~ WS:377 
Of:; TE: (;2--27--87 

************************************************~********************* 

SPECIES 

Na 

.... -
l __ c..1. 

Mg 
Fe 
Al 
SiD2 
B 
Li 

Ln 
Ag 
As 
Au 

i.L... 
,-' LI 

Sn 
,--'r... 
;;:'U 

Tf? 

Th 

, .I 

. -
':'f 

CONCENTF:AT I ON 
(pp;n) 

"" ,-,,-.,.-,1:::' e., 
.!. a.,::. CJ tJ ,-I. ,.J J. 

1 C!i~·27 • 58 
24.45 

16.3. ()6 
N.D. 

241 .. 73 
47. S,S 

,,~. 7(i 

2C)1.72 

N.D. 
N.D. 
N.D. 

e,."7 
• 1..-' l 

5.42 
N. O. 
:-1. D. 

r..l .. :J. 
t". O. 
N.D. 
N. O. 

: • t:.8 
I? .-.-., -,. ~/ 

I'L D. 
1.94 

N.D. 
N.D. 
rl. D. 
N. D. 
N.D. 
N.D. 
I'·L D, 

~'.! i\ 
1 '; • .1-" • 

1 
1 
~ 

1 

1. 
< 
. l 

1 
1. 
< 
J. 

1 
~ 

1 
1 
1 
1 

1 
1 
1 
1 
1 

! 
J. 

1 

, 
.l 

1 
1 

H-84 

DETECTION 
LIt'1IT::3 

3 .. (>5 

3. (i5 

.,h 1 
.24 
.06 
.61 
.24 

3" (1:5 
r (i 1, 

., "'., .-. ,~, 
i . ..I: .... ~_'._.' 

.l • .c:...:.. 
., '-. 

.. .i. "::. 

.24 
-..... 

• -.::'!' • .I 
f.. "! 

• t-';. 

1" :2:7: 

1. 22 
.. , 

,: t:. i, 

\~'" 1. () 
12 .. 2() 

, ,,-=,.1 

" ul. 

CONCEJHPAT I ON 
(MOL/i_ ) 

,,' . ... 

< 

". 

-='. 

. ... 

~ G2J.E+OO 
.307E-01 
. 260E+00 
.101E-02 
.292E-02 
.113E-0.3 

. !'r40E--02 
.67E.E--03 
• 230E-(i2 
" 133E-04 
.226E-O;:5 
.407E-·-04 
• 2.::~8E·-t:)S 
.3'::;4E:--()4 

..::~: ...• --

.46 C;[-\)5 
.4:30E-05 
.1.21.E-04 
.. 77~tF.": -()LL 

.. t:,.3 '::' E -- I:) ,,~. 

.::::30['-04 
• 58'-iE -()5 
. 51.4E-(6 
. 301.[;: --04 
. 47DE-(!4 

B J:: E t: ~ ... (j 3 



A:::;CENS I [IN 

SPECIES CDNCENTFIATIDN 

TOTAL ALKALINITY AS 
HC03 60.00 
C03 
C1 
F 
304 
cq--' 

I 
N03 

F'O'::;' 

N. D. 
47100.00 

i .04 
41 ~, . 00 

.... 1 .'~' 
i~4 .. H. 

i"-,~ • A. 

N. f;. 
N. D. 

TOTAL DISSOLVED SOLIDS 

r"1EA:3UF:ED 
CP1LCUU4 TEG 
100"cI'lEAE,,/C{iLC 

pH 

AI'-,~f:IL. YT I CAL 
METHOD 

2 
2 

4 

2 
9 

1 

6 

7 

ID #: ~'i: t'J~::;S77 

DATE: 02'-27-87 

DETECTION 
LUHTS 

of 00 .J. · 
1 · 00 
of 00 .J. · 
· 05 

1 · ()() 
1 · ()( ) 
· 1 ( ) 

1 (" '-' 

1 · 00 
'-.:;' 2 1 

4. (.it) 

COf',~CENTRAT I ON 
U·lOL.!U 

· 983E-03 
.... 16 7E-04 '" · 

1 33E+0 .. · .l. 

· 547E-04 

· 428E .. -02 
", .. 25E-()4· · .J. 

: " 788E-··(ic.. " · 
': i t.. 1 f:-(':5 " · .!. 
: · ~3 1. ::~E·-(;4 
.... Cj'7()E·-i).::.1-'" · 

********************************************************************** 

~.:'j "::-
j .... ~ ; '1-._'._ .. _' ~ 

L • INDue T I ')C::L,.-' GJUPLED F'L(.jSi"l{i 5F'ECTF{[:f'1ETER 
2. TI Tj=;:i2iT ImJ (Ui80F:?HDFiY) 
3. TITRATION (FIELD) 
4 • ~:3F:A'..'/ I lT1ET'F~ I C: 

c. METHDD OF HEM (1970, USGS Wate~ Supply Paper 1473) 
7. pH METER (LABDRATORY) 
8. pH METER (~IELD) 

'j:' • COL o:=;: I r~f[Tf;: I C 
10. ATOMIC ABSORPTION 
11. TURBIDIMETRIC 
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ASCENSION 
(I)S87--7 

I Co #: i-l: \'}58 7 7 
DATE: 02---27-87 

MilliEguivalents / Liter 

:------------------------- ---------------------------: 

, , I _4 ____ •. __ •. ______ . __ . _ .. ___ ._ • . ______ i 

Na 
f:: 
Ca 
t1g 
Fe 
Li 

Zn 

La 
t'ln 
Ni 

SUt-l OF CA T I Ot'iS: 

HC03 
[1 

82 1" 51'?5 0 

52() " 33{~, 2 (:i 

2.01150 
5.83920 

.67767 
4.60531 

.04381 

.06594 

13:::l6. 2() 2 0 0 

132 E:: . 6S 10 0 
. c)5475 

- ----------------------------- ----------------- -----: 

1 ~~3 t3 . 286(H) 

-- --- - - - -------- - --- - - ----- ------- ------------------ - : 

C{i T I [;:',J··'- {i t'.J I (] ;'.J 

B (1 L .. i::; I'·· j C: E 

[\(i L ,',NCE D I Fr::, 
GiT lor,! j - AN I C")!,~ 1..76 
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*****************************************************+**+******* 

ASCENSION 
WS87-·7 

TRILINEAR DIAGRAM COORDINATES 

I D #: A: (;;5877 
O(;TE: 02·-27-87 

**************************************************************** 

I 
I •• 

:--------------------:--------------------:-----------_._-------: 

C,; T I Cir·· !i::; 

'-lg 

CD3 
:~;D~1 

[1 

TO TAL. 

821.51 (75(: 
30.68621 

2.01150 

. '7f334() 

:2.23245 
37; 854'7'3 

.1£,),634 

. ,-:,3'::;-43 

:--------- - - - ------ -------------------------- -------- ------- - - - : 
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**********~**************************************************** 

t';:::;CEr~S ION 
~lJ!387-7 

ID #: f;:v.JS877 
DATE: 02'-27-87 

*************************************************************** 

Quartz (no steam loss) 1'7'3. 

Quartz (maximum steam 1055) 

Chalcedony 

alpha-Cristobalite 144. 

beta-Cristobalite Ftxwn i el" (1981) 

LC 
'-'.' . Four'niet"' (1981) 

N a / f< ( F 0 Ll t", n i e t' ) 181. FOLlt'n i et' (1979) 

Naif< (Truesdell) 143. FoUt'nier" (1981) 

N;:;l.-f<-C0, 1,'-,r:: 
J. c:··_! /I beta= . ,~.,~. Four"'n i er"' and Ti"'uesde 11 ( 1974) 

·f ... " 
. l .:: ", • " .":':,,:Jc 

r-, _.1... .1 ___ o_ 
r L' ~.. i.- t:: r . 

H-88 



********************************************************************** 

ASCENSION 
L')S87-20 

ID #: A: \;)58720 

********************************************************************** 

SF'EC rES 

Na 

C2. 

.-... -.:-, 
;::)lU'::; 

w 
'-' 
Li 
S j"-' 

S i. 
;- --1 

[:0 

La. 

3n 
Sb 
Te 
Th 
Ti 
I' W 

II 
'yo' 

cm~CENTF:AT ION 
(PF)m) 

2368. ()2 
1 -,.,-, ,-,Z= 
i7.7 __ f 

1=71.24 
t.. ()() 
7.59 

N.D. 

J '::"0 .' • ~t'-. 

.74 
26.21 

N.D. 
f'1. D. 

N. D. 
,.} . ;:) . 

.j,. 

i\' :-', 
I", .. 1-' • 

I,j. [; • 

N.D. 

N.Dlt 
N. D. 
N. I). 
N. D. 
N.D. 
N. D. 

... I r-'. 
"'-!,. L. ... 

.-./ 
• ...::0 

ANALYTICAL 
r1ETHOD 

1 
1 
1 
1 . 
1. 

1 
1 
• 1. 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 . 
1. 

1 
.L 

1. 
1 
1. 

I 
;. 

1 
, 
.i. 

.L 

1 
J. 

1 
1 
1 
1 

J. 

H-89 

L II"1I TS 

" • '= . .1. 

1 .-:' ':' 
It k":" 

• 4'7' 

, 1 
.b~ 

i -'"'7< 
• J.L 

• (>5 
• (i 1 
.12 
.05 
.61 

• 10 
· ,~, 1 
.00 

2.44 

• t)2 

• (j5 

• \)b 

• 1.:2 
.-, ~1 

• ~:.>i' 

.24 
, ~. 

• j.":: 

· / ,~, 
..f '--,1'"'"\ 
j. ~ ~.: 

2. £;t.4 
.. .-, 

• 1..::. 

t:.. 1;:) 

.. 1....:~ 

CONCENTRi~ T I m ... j 
(I>1OL/U 

.10:3E+OO 
• 46()E ·-()2 

.31 7'E--c) 1 
.247E-()3 
.136E-03 

<: • 226E-04 
.441E-02 
.710E--(i3 
.107E-03 
• 299E-03 

.... .187E-OS 
':" • 452E -06 

.8-14E-05 
.: .496E-06 

.561E-()5 
:: . 135E-(i6 

. 11 iE --o·~~ 

-::: .414E-C6 
<. .939E-06 
<. • 9.:S\)E -ot. 

It l t) 3 E - I:) 4 

. 2()8E --(}5 

,11 E:E-()S 
-::" .103E-O::-i 
<: .601E-C;S 

. i 05E-04 

.... .256E-()i+ 

. .239E--04 



ASCENSION 
I.<JS87-20 

SPECIES cm·JCENTFiA T I ON 
(ppm) 

TOTAL ALKALINITY AS 
HC03 268.00 
C03 N.D. 
Cl 5770.00 
F 1.90 
S04 
B~' 

I 
N03 
S 
P04 

56. (H) 

N.A. 
r·.j, A. 
N.H. 
N. Pl. 
r',L D. 

TOTAL DISSOLVED SOLIDS 

MEASURED 11560.00 
CALCULATED 10093.87 
lOO*MEAS/CALC 114.53 

pH 

ANALYTICAL 
i'1ETHOD 

2 
2 
5 
4 

2 

1 

6 

7 

ID #: A:vH3872i) 
D?HE: 02-27-87 

DETECTION 
LIMITS 

1 · 00 
1 · 00 
1 · 00 

· (:15 

1 · 00 
1 ~)() J. · ; 0 · .l. 
· 1 () 

1 , -J i.) J. · 1 · 8..:.1-

4 .. ()() 

CONCENTRATION 
(MOL/L) 

· 439E--02 
-< · 167E-04 

· 163E+OO 

· 100E-03 

· 583E-()3 
.. ' 1 25E·-04 ". · 

· 788E-<)t, 
.:. · 161 E-05 
-: 312E--04 · 

1 94E-04 · J. 

****************~***************************************************** 

ANALYTICA~ ME~riC03: 

1. a,mUCT I 'v'EL '{ COUFLED F'L;isr'1A SFECTF,OI'1ETER 
. ...., 
...:.:.. 
c 
"-' . 
4. 

TITRATION (LABORATORY) 
TITRATION (FIELD) 
GRAV I r'1ETF: I C 
SPECIFIC ION ELECTRODE 

6. METHOD OF HEM (1970, USGS Water Supply Paper 1473) 
7. pH METER (LA80RATORY) 
8. pH METER (FIELD) 
9 COLORIMETRIC 

10. ATOMIC ABSORPTION 
11. TURBIDIMETRIC 

N. D. NDT DETEcn~D 
N.A. NOT ANALYZED 

H-90 



ASCENSION 
(;)887 --20 

ILl 'T-t: A ~ l,1r387°2() 
D ATE: () 2 -.. 2~': _w 8 7 

Millieguivalents/Liter 

:----------------------------------------------------: 
C:A T I C:i\JS 

Na 

Li 
Sr-' 
o~ 
..... 't:\ 

sur-1 OF CAT IONS: 

4. f:·C 13:2 

u49376 
.27183 
.10659 
59827 

. (j1122 
. (j()6t.9 

.04116 

172 JI 57 ·,JrC=.(; 

, , ,----------------------------------------------------, 

HC03 
.--, 
'~.1. 

F 
S04 

4.39252 

1 (JO()2 
1. 165'7'2 

:----------------------------------------------------: 

sur-! OF AN IONS: 168. L~3()2() 

:----------------------------------------------------: 

CAT r ON-(.iN I tJN 
BALt2il\fC:E:: 

;~,~,li'1iiCE D I FF~ . 
:::::::-1Tcm·i + ~1N [ml "1 .-,.-:" 

J." ~ . .;... 

H-91 



**************************************************************** 

ASCENSION 
V)S87-20 

TRILINEAR DIAGRAM COORDINATES 

ID #: A: V)S3720 
DATE: 02-27-87 

**************************************************************** 

F'e ~-·c en t 
(t'1e9 I U 

:--------------------:--------------------:--------------------: 

CATIDNS 

v po, 

Ca 
1'19 

TOTAL 

HCD3 
'-'.,7 
L-U·";' 

~3D.:j. 

Cl 

I 
I 

10·3.00890 
4.60132 

63.43488 
.49376 

171.538EO 

~,.. 39252 

1 b2. 771 7() 

60.04988 
2.68238 

36.97990 
.28784 

100.00000 

2.60'"747 

'7'6 _ 6978'7' 

100.00000 

:---------------------------------------------------------------: 

H-92 



*************************************************************** 

PISCENSION 
l"JS87-20 

GEOTHEF:1'1OMETERS 

ID #: A: (.IJ58720 
DATE: 02-27-87 

*************************************************************** 

Gea the r-'mc,me t e t~ T I2mp (deg C) Re'Fer~ence 

Quartz (no steam loss) 200. F 0 w-· n i e !.~ (1. 98 1 ) 

Quartz (maximum steam loss) 18L't. 

Chalcedony 

alpha-Cristabalite 

beta-Cristabalite 101. F 0 Ut~ n i e to. (1 98 1 ) 

Amat'pl-laus 5i 1 ica 7L 
I W. 

195. Faut~niEt' (1979) 

Na/K (Truesdell) F aux'n i m-' (1781) 

Na-r:::--C:a 176. beta= . .: .. .:. Fournier and TruEsdell(1974) 

Na-K-Ca with Mg correction Fournier and Potter (1779) 

-.~ .:. t:.~ • 

H-93 



********************************************************************** 

ASCENSION 
vJS87-22 

ID fF: A:vJS8722 
DATE: 10-08-86 

********************************************************************** 

SPECIES 

Na 
l.·· 
P'. 

Ca 
f'1g 
Fe 
Al 
Si02 
B 
Li 
Sr~' 

Zn 
Ag 
As 
Au 
Ea 
Be 
Bi 
Cd 
.. ~ ':'= 

c,·-· 
eLl 
La 
f1n 

Sn 
Sb 
iE? 

Th 
Ti. 
U 
I I 
V 

CONCENTRATION 
( ppm) 

726(>.9() 
496.58 

3t,75.57 
1. ~r. 72 
~- 1'-) .L /. I .... 

N. D. 
344. 11 

20.40 
:.15 

73.12 
N.D. 
N. D. 
N.D. 
N.D. 

N.D. 
N.D. 
1:: • [! • 
! ;: ..... 

N.D. 

.64 
1.85 

N.D. 
:,1. D. 
I'--J. D. 
r·j, D. 
1\1. D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
i··j. D. 
:\1. D. 

AN{~L VT I CAL 
r'1ETHOD 

1 
1 
1 
1 
1 
1 
1 
1 
1 
J. 

1 
1. 
1 
1 
1 
• J, 

1 
1 
1 

1 
1 
1 
1 
1 
1. 

1 
1 
1 
J, 

1 
1 
1 
1. 

1 
1. 

H-94 

DETECTION 
LIt1ITS 

1 ,..,'" . ...:...:.:. 
2.44 

• ()5 

1. 22 
1.05 

.24 
• 1. () 
.0::: 
.24 
• 10 

1.22 
.2() 

• t)() 

4.88 
.12 

.05 
• : (i 

1 '7-' · -
.24 

:=.44 

• 4'=1 
.24 

1. iJ.6 
2.44 
4.88 

.24 
1.2.20 

CONCEJ\jTR{i T I ON 
(r'10L/L) 

. 127E-Ol 
.917E-Ol 
. 727E-03 

"" . 452E·-04 
. 573E-02 
. 1,3SE'--02 
.310E-·-03 
.835E-()3 

< . 373E-05 
< .905E-06 
<: • 163E-04 
< .991E-06 

.lS7E-\)4 
<: .271E-06 
.'" • 23/1·E--04 

_ .... " -. r··· .... 
" .~_ . .:.;. :::.' c: ."- ." ~') 

.18SE-i)5 
.... .1 '7l2E-OS 

.4,:::,1E-05 

.... 

. ... 
"-. 

';" 

<: 
. ... 
. ... 

". 

.::54E-04 

. 41bE-('15 

.23t:.[-05 

.206E-05 
. 120E --04 

.210E-(llf 

.SlOE-OS 



ASCENSION 
(.1)887-22 

SPECIES CONCENTRATION 
(ppm) 

TOTAL AU<ALINITY 
HC03 102.00 

N.D. 
17650.00 

1.00 

C03 
C1 
F 
304 
Bt'" 
I 
N03 

F'04 

134.00 
N.A. 
N. A. 
N. (;. 
t-L A. 
N.D. 

TOTAL DISSOLVED SOLIDS 

29540.00 
CALCULATED 29757.44 
lOO*MEAS/CALC 99.27 

pH 6.20 

ANALYTICAL 
,1ETHOD 

2 
2 
9 
2 
1 

7 

ID #: A: vJS8722 
DATE: 10-06-86 

DETECTlm,j 
LIMITS 

1 · 00 
1 · 00 
1 · 00 

· ()5 

1 · 00 
1 (l\) 

· 10 

· 1 0 
j 00 ... · 
'-.' · (St3 

4.00 

Cor~CENTRAT I ON 
n"\OL/U 

· 1 t.7E-()2 
<. · 16 7E -0.<.1-

· 498E-H)O 

· 526E-04 

· 139E-02 
.... < 25E-·(),:,1-", · .l 
': " 788E-(i6 
.... 16 lE'-OS ", 

{' · 312E-04 
" " 388E-{)iJ. · 

********************************************************************** 

1. INDUCTIVELY COUPLED PLASMA SPECTROMETER 
~. TITRATION (LABORATORY) 
'':;'' TITRATICI",j (FIELD) 
if. GR;:.W I i'lETF{ I C 
5. SPECIFIC ION ELECTF.ODE 
6. METHOD OF HEM (1970 1 USGS Water Supply Paper 1~73l 

7. pH METER (LABORATORY) 
8. pH 1'1ETER (!='IELDl 
9. COLORIMETRIC 

1 (;. ;:.-; TotH C A8Sm~F'T I Ol'"j 
11. TURBIDIMETRIC 

"',j. D. nOT DETECTED 
N.A. NOT ANALYZED 

H-95 



~lSCEt--·1S I (IN 
DATE: 10-08-86 

Millieguivalents/Liter 

:-----------------------------------------------------: 

:----------------------: 

Na 
r.,-
r··. 

i-1'3 
Fe 
Li 
St" 
Be\ 
L.a 
t1n 

315.84920 
12.69755 

183.41090 

.97045 
.30981 

1. 6 .. ~933 
. t)3130 
.01664 
.13-"+70 

.1 
1 

:----------------------------------------------------: 
SUI'1 OF C:AT I [INS: 51.6.54750 

:-------------------_._-------------------------------: 

HC03 
Ci 
F 
S04 

1.67178 
497 . 9()·~,5() 

2.78988 

:----------------------------------------------------

'3Ut1 [iF AN I DNS: 502.42080 

:----------------------------------------------------: 

C{4"1 I ON-'(iN r DI'·) 
8 Cif_;:iiJ'::E 

H-96 

1 ·4 1. :: t. '7 4 



**************************************************************** 

ASCENSION 
\')587-22 

TRILINEAR DIAGRAM COORDINATES 

ID #: 
DATE: 

A; \')S8722 
10--08--86 

**************************************************************** 

F'f:2'I'~cen t 
0'lee1 U 

:--------------------:--------------------:--------------------: 

CATIONS 

v roo, 

Ca 
r1g 

12.67'755 
1B3.41090 

1.457t.S 

513. 4 1 ~'S3() 

--------------------:------------------.-- ------

HCD3 
C03 
~~;04 

C1 

1.67 J. 78 

49~7 . ?()65(; 

35. 72~)7{) 
.28391 

._--.-_ .. _._---_. -_ ..... ; 

"":; -; ,~, -t ,=, .. _,._.'....:...; '-' 

r::-::::r.="7"'!::" 
• --.' ,-I ,-I . .,;, '-; 

:--------------------------------------------------------------: 

H-97 



*************************************************************** 

ASCENSION 
(.1JS87-22 

GEOTHERMOMETEF:S 

ID #: A: ('>JS8722 
DATE: 10-08-86 

*************************************************************** 

Geother-'mometet' 

Quartz (no steam loss) 

Quartz (maximum steam loss) 

C:halcedony 

alpha-Cristobalite 

betci-Cristobalite 

N2JK (Tr'u.esde 11) 

l\~a-f<-C:a 

Na-K-Ca with Mg correction 

Temp (deg C) 

220. 

2C)ilt 

ii""=': 
J.. J "_'. 

i 1""\-;0" 
J. ~''':'. 

r,c: 7.....,. 

186. 

150. 

i81. beta= "':'!": 
• "-'*-' 

178. R= .74 

H-98 

l~efeJ"ence 

F C< LiI""TI i e t-' (1 98 1 ) 

FoUt'n i er' (1':;;81) 

F 0 LW n i e t' (1 98 1 ) 

F 0 LW n i e I" .: 1 98 1 ) 

Fow'n i et' (1979) 

FoLlt'n i er' (1981) 

Fournier and Truesdell (1974) 

Fournier and Potter (1979) 



************************~********************************************* 

ASCENSION I [j #: A = ll)S8726 

********************************************************************** 

SPECIES 

r1g 
Fe 

b 

L_ i 

Ei 

~,t... 

ru 

Sn 
'3t. 

u 
'.1 ... 

1".1 f\ 
)'; .. w'" 

11. L'. 
".1 T"'\ 
\"4. u. 

N. D. 
1-1. D. 
N. D. 
'., n 
, '-of. 1-'. 

f'L D. 
r!. :'. 

i'L D. 

~-.. ~ . D. 
1"1. D. 
... , r'. 
i "4 • l..' ~ 

N.D. 

N. D. 
i'LD. 

~'. ! ;--', 
: ' ... ,-: .. 

:·1" ~)., 

. '-' ~-' 

, 
j. 

1 
J. 

, 
.l , 
J. 

, 
.l 

1 
J. 

1 
J. 

1. 
, 
1 

1 
1 

1. 
, 
.!. 

1 
1 

1 
1 

i 
L 

1 
J. 

1 

1 
1 
1 
1 
< 
.l 

1 
J. 

l 

H-99 

DETECTION 

.l .-, ___ , 

J. " ...:.:....:_ 

.. !.. i 
• '_'J. 

c:"·'",,:, · \ ... ' ...... 

.01 

" (;;5 

· {) 1 
.. 1. () 

.61 
• r)O 

1 .-:' 
• J..-4. 

.24 

.12 

1 .-,1"'..,. 
J •• ...:....:-

2.44 
i '! 

.. .1."':'" 

CONCENTF;AT I ON 
(f10L/L) 

.342E--04 

.312E-<)4 

. 2(} l E --(>4 

. 437E-06 

.J.13[-')4 
" 7~)~~E -(15 

.J.3<7E-Ot. 
.:,- .187E-()5 

.4S2E-06 
". . 814E-(iS 
'. .496E-06 
". . 444E-05 
'. . 1 ::'SE-06 

.... 

.117E~-C':;' 

r,._ 

!I 2·:)SE ····(J5 

. 118c--(}5 
• :L ()3E -~)5 

" 255E-'(;S 

.; -:-"" ,"'-
.; .J. _.' _ •• 



~ISCENSIQN 

i;JS87--26 

SPECIES C[iNCENTF:~i T ION 
(ppm) 

TOTAL ALKALINITY AS 
I-lCD3 4.00 
C03 
C1 

.:. 

F'04 

6.00 
N.D. 
!-.I r-. 
i "4. i_' of 

TOTAL D:SSOLVEJ SOLIDS 

1::: . !.)(> 

C!:;L,::ULr=-i TC:D 
1 (i(':<7j-1EA'3/CALC 1210.37 

pf-.j 

f-il'·U~L YT I C;:'iL 
1"1ETHOD 

2 

2 
5 

'7 
.-, 
~~ 

1 

4 

DETECTION 
LUHTS 

1.00 
1.00 
1.00 

.. (i5 

1 • ()(} 
1.00 

• 1. () 
" 1 () 

CONCENTF<ri T I ON 
(i"lOL/L) 

<: • 167E-OLj. 

". . 263E-05 
.:., • 1. 04E --04 
... . 12~iE-04 

.782,E-06 
• 161E-0;-3 
.312E-(i4 

******~*~******+*****************~************************************ 

". .. ' .. 

, . 
':J 

-' . 
10. 
i i 
.I. ~ • 

I'J. A. 

L ' __ ;,._ 

TITRATION (LABORATORY) 
TITRATION (F:ELDl 
GF::?'i'/ I r-1E"i"'F: I C 
SPECIFIC ION ELECTRODE 
MC:THOD OF HEM (1970, USGS 
pH METER (LABORATORY) 
pI-I r"·IE:TEF.: (F I ELI) ) 
COLOF: I /'-!ETR I C 
ATOMIC ABSORPTION 
TUFW I D I r-1ETR I C 

H-IOO 



ASCENS IOt---J 
l.>JS87-26 

I I) .p .• 
T<. 

DAn::: 
?'i: 1»:::3[;726 
02--27--87 

Millieguivalents/Liter 

:----------------------------------------------------: 
CATIm·~s 

• 
, , ,----------------------, 

.0341'1 

, , ,----------------------------------------------------, 

SUi'l [IF CA T I Ot--·JS : .05183 

ANIONS 

He]::: 
C1_ 

CriT I 1]!\j···(;t·J I C.ii'··~ 

BALANCE -_18299 

E~,LiL{1J"-.4CE [) IFF. 
[. P't 1- I CII····J +. {; r~J I (J r,~ --0.'::' • 8L~ 

H-101 



**************************************************************** 

ASCENSION 
WS87-26 

TRILINEAR DIAGRAM COORDINATES 

ID #: A:WS8726 
DATE: 02-27-87 

**************************************************************** 

Meg ,. ( 
j L. Percent 

(Mel L) 

--------------------- --------------------:--------------------; 

CATIQN2 

Na 

Mg 

TOTAL 

ANIONS 

HC03 
C03 
S04 

TOTAL 

.03419 

.00000 

.01764 

.00000 

.05183 

.06556 
.00000 
.00000 

.23482 

65.96103 
.00000 

34.03896 
.00000 

27.91926 
.0(000 
.00000 

72.08074 

100.00000 

:--------------------------------------------------------------; 

H-I02 



************~********************~***************************** 

P,SCENSICN 
~1JS87'-::,::; 

GECITHERr1Dt'1ETEF:S 

ID #: A: I.>JS8726 
Df:~TE: 02-27'-87 

*************************************************************** 

.-,"-, 

..:_..:.. II 

._.1_ .. _. __ . 
;;:, '" '-,,' ,,~III ( 1 '~E;:[ ) 

,-,·64. 

Amorphous Silica 

-:;-,c· 
"_, l /. 

(i Oia\ 
\ J. I.' .' J 

Ns,/i< (19:31) 

. ..,:, I,) .. b c.' t: i;\ = 1 . :::. Fournier and TruEsdell (1974) 

H-I03 



***************************************************************.****** 

ASCENSION 
~JSS7-27 

ID ~t: A: \l.JS8727 
DATE: 1 i)-08-8t) 

********************************************************************** 

~3F'EC r ES 

E:i 

Fb 

Sb 
Te 
Th 
.,- .; 

I .L 

u 
I' ., 
t" ., 

'- ! 

CDNCEj·jTr~AT I DN 
(ppm) 

1417.CO 
2.1'7 

r'L D. 
1 . 7/~ 
~ ,- 1-' 
~+. ,=. 7' 

~. J.. ~_\ 

9.70 
~'L D. 
N.D. 
N.D. 
I,j. D; 
t'L D. 
N.D. 
1,1. D. 
~_I ;"', 
.'~. ....: . 

N. [). 
N.D. 
rL D. 
N.D. 

N.D. 
r~. D. 
r-L D. 
N.D. 
N,D. 

t·,l. D. 
r,L D. 
rJ. [) c 

~. ' ~~ 

:'j" .L '" 

ANPiL YT I CAL 
j'1ETHOD 

1 
1 
1 
1 
1 
1 
1 
1 

< 
J. 

1 
1 
1 
1 
l. 
1 ... . 
.L 

1 
1 
J. 

< 
J. 

1 
J. 

1 
1 

; 
J • 

; 
1. 

1 

H-I04 

DETECTION 
L;: 1"1ITS 

-:'"" r,-( 
''':' .. C)':" 

t c'r-:, 
..L .. ,-I~ 

1.90 
1 .64 

.04 

.38 
1r:::: 

• .L._' 

1. .. 9(:1 

• 3(.1 

1 ~ 9~) 

.00 
-: .L·~' .: . ;-. ...;~ 

· 19 

.3E: 
· ./ (::, 

""':"" '-, .... 
'''';'. C:" i. 

'" C,1 ,_, ~ ,_, J. 

, '-"._' 

CONCEI'HF~(; T I I]r-.j 
(i'1CiL/U 

• 51 ~SE +·t)(:: 

• 1 08E --() 1 
• 1 1 (:,E-'(: 1 
· SS·4E-(i 1 
.3':;':E-04 

':" • 706E -·:)4 

· '1S=C-,:J3 
.2':;;1 E --(;4 

.5831=:-()5 
.:., • 1 4 1 E - (! 5 

<: .25·4E-(;..:.1 

". 

• 13':;'E-O~~· 
.4::::::::::-06 
· 365[: -c) L~ 

.: ~.w 

• .: .• ~ ._~ '.::. _,_. _, 4~; 

· 3~) (, E -- () 5 

.:' 1l 3'::P'7E -C· ~L 

.. 321E-(~S 

.,' . 2 s: ';;'E - (d!. 

':" • :S2~:::E-: --().::.1. 



PiSCEN5 I (Jf-j 

(.1J587-27 

SPECIES CONCENTF:AT ION 
( ppm) 

TOTAL ALKALINITY 
HC03 
C03 
C1 
F 
SOll-
8t--
,. 
J. 

F'04 

AS 
144.0(> 

N.D. 
20100.00 

1.3(;, 
2865. (H) 

TOTAL DISSOLVED SOLIDS 

r1E(:iE:UF:ED 
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