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1. Pump 100 barrels iresh water Sown casing stiring.

> sve in end rip up pulling unit. Pull 2 7/8" tubing out cf hole.

znd screper on 2 7/8" rental tubing to 1450" depth. Pull out of hole.

idoe plug at 1400".

3. Run bit
9.un cast iron bridge plug in hole on 2 7/8" rental tubing. Set br
£0Cs for thirty minutes

i>

<ot 100 cement plug on top of C.1.B.P. Ffressure 5" czsing ic
circulating hole with aberndonment mud.

w

£. Pull tubing to reauired cepth to spot second plug, soproa cately 2800,
7 5o 100" to £30' of cerent for second plug.
s <ot 50" to 100" surface cevent plug. Install marker.
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1. PURPOSE

During the last two years the subject cf storage of LPG in
salt cevitles has been of increasing interest {c theose engeged in
the prcduction, trensportation, and merxeting of the volatile liquid
hydrocerbon products, butane, propane, and butere-rropene mixtures,
The sutject has, in general, been well covered in the trade journals
end technical meetings.

Gulf, during the latter part of 1951, develored &nd placed
into operation its initial undergrcund storage rroject — the solution
salt cavity LPG storege well at the Bunice Geasoline Plant, Lea County,
New Mexico.

It is the purpcse of this report to present the detailed
informetion on the develogrment and operetion of this project.



II. SUMMARY AND CONCLUSICKS

The total estimated costs of the solution salt cavity storage
project at the Eunice Gesoline FPlent, Lea County, New lMexico, is
$45,238, of wiich smount $24,456 was spent for drilling end completing
the well, and £20,782 wes spent on other facilities incidental to oper-

ation of the rroject.

Rotery drilling was employed end the well was drilled and
completed in eight days. The well wes cesed with 1440' of 9-5/8" 0.D.
cesing which was set and cemented in anhydrite., A string (19911') of
3-1/2" 0.D. tubing was suspended in the well ore foot off bottom.

The storage cavity has been developed by purping water down
tre tubing string into the cavity where it contacts the rock salt
formation in the 551' section between the casing seat and bottom of
the tubing string. In general, maximun enlargement has occurred at
the bcitom of the well and the diemeter of the cavity tapers to an
estimeted minirum dismeter at the top of the cevity. There has been
no evidence of ceving in the well, but ledges or shelves in the cavity
wells are indicated. In dissolving the rock szlt to make the cavity,
about eight bzrrels of water were circulated per berrel of cavity mede.

Tn the initial filling and displacement operations, essentially
100% of the propene stored in the cavity was recovered. Operation of the
well tas proven very simple and the project is, in our opinion, highly
succesaful., From the standpoint of additional plant working-storage,
the project hes already proven thet it was well worth underteking. In
sddition to its inestirable value as additicnal working-storage, this
underground storage project sheuld in tre future enable the storage and
subsecuent sele of considerable guentities of propsne that would other-
wise have been wested.



III. INTRODUCTION

The Eurice Gasoline Plant is located on Gulf's "Mark" Fee
Lease which is & 160-scre tract cormprising the NE/L of Section 3,
Township 22 South, Range 37 Eest, Lea County, New Mexico. It is a
high pressure (850 psi) absorption type natural gasoline plsnt
designed to process 55 million cubic feet of nztural gas daily for
the recovery of natural gasoline, buteane, and Drorane,

The Plent wes built by the Tulsa Division and full scale
ges processing operations commenced in August, 1949. The facilities
installed for storing liquid products consisted of six 1000 barrel
tanks for naturel gesoline, six 1000 berrel teanks for butane and
eight 1000 barrel tanks for propane. Ligquid products recoveries while
operating at meximum gas handling capacity are as follows:

26 pourd Reid Vapor Pressure Naturel Gasoline 800 to 1400 Bbls/ley
Commerciel Butane 300 to 500 Bbls/lay
Commercial Propene . 1400 to 1600 Bbls/day

During the summer of 1950, considerable difficulty wes experi-
enced in marketing all of the LPG products produced in plants in the
West Texas and New Mexico Area, &nd most of the gesoline plant operators
in those areas found it necessary to either reccver end then burn
unmarketeble LPG or to reduce their recoveries cf such products and
ellow these liguefiable hydrocarbons to remzin in the vapor state and
be disposed of with the residue gas. In either cese, such action was,
and is, very undesirable from the standpoint of both economics and con-
servation; end prior to the transfer of the New Mexico District to the
Fort Worth Division, the Tulsa Division begen a study to investigate
verious means for the disposition or storage of butene end propane from
the Eunice Plant.

In a corprehensive report dated December 12, 1950, and entitled,
Disposition of L¥G Production at Gulf's Eunice Gzsoline Plent, the Engi-
neering Division of Tulsa's Production Department presented the factual
data and results of their study. This study rresented conclusive evi-
dence that the best possibility for elleviating the LPG storage protlem
at the Eunice Plant was to utilize undergound storage created by dissolving
a cavilty in the Salado formation.




In May, 1951, the Fort Worth Producticn Division requested
authority to drill and equip a well &nd dissolve a cavity of aprroxi-
mately 25,000 barrels cepacity for tke storage of propane at the Eunice
Gasoline FPlant. This undergound storage project was recormended for
the foilowing rcasons:

1. To provide storage for Eunice Plant prorzne during the
summer months when the merxet is weak and thereby alleviats
the necessity for either reducing production or burning propane.

2. To provide sufficient dey-tc-dey working storage for the plant
because the existing propene surface storage capacity was
inadequate from the standpoint of operating and marketing
flexibility,.

3. To gain first-hand experience and date for the Company in
developing &nd operating a salt cavity storege project, which
experience and deta might be &pplicable and beneficial in
other areas where underground storege projects are contemplated.

After receiving ranegement approval of the project and prior
to actusl correncerent of drilling, the law Derartment made en investi-
gation of the legal matters incident to the prcject and rencered ths
following opinions:

1. There were no legal bzses upon which royalty owners could
object to the drilling and operation cf the storage well.

2. Since the selt that would be produced to the surface would
not be cormercielly used or disposed cf by Gulf, the royalty
owners! rights would not be infringed upon and it would not
be necessary to pay any royelty on the salt.

3. No royalty on the products stored would be due the owners of
the royelty interests in the tract on which the storage well
would be located beczuse of the use of the tract for under-
ground storege; and it was rot deemed necessary to procure
any agreerent from the royalty owners with regard to use of
the tract for an underground storage project.

L. Although the State of New Mexico has ro statutory regulations
or requirements concerning LPG storage wells, authorization
from the State's Conservation Commission should be obteined
for the drilling of the well. '



IV. )}SCHANICS AND COST OF DRILLING AND COMPLETING THE FACILITY

For the drilling of the well a printed form rotary rig
drilling contract wes entered into with Raker and Taylor Drilling
Company of Ararillo, Texes, for the drilling of a well for LPG
storage. The contract specified that the hole would be drilled on
a footage rate of $4.50 per foot from the surface to approxirately
2000 feet, but not to exceed a depth of 2050 feet on the footage
rete and all other work performed by contractor would be "day work"
at a rate of 8425 per day or $17.71 per hour. It was also provided
that the contrector would set eprrexirztely 300" of 13-3/8" casing
snd ap.roximately 1400' of 9-5/8" casing and also do "rat-holing"
with a bit of reduced size.

The following is a chronological account of the drilling
and corpletion data:

7/2/51 Started rigging up at 1:00 FM. Well location 2365' from
the North line and 1320' from the East iine of the NE/4
of Section 3, Township 22 South, Range 37 Eest, Lea County,
New Mexico. Distence from top of Kelly Drive Bushing to
top of ground 13'.

7/3/51 Spudded 17-1/2" hole at 2:00 AM. Mede 326'. From O to
139! was surface sand and 139' to 326' was red shale,

7/4/51 Ran 10 jolnts (308.47!) of 13-3/8" 0.D. 8 round threads
48# H-40 new SS casing with Texas pattern guide shoe. Set
and cemented 13-3/8" at 320! with 375 sacks of regular bulk
cement —— plug at 294! cerent circuleted end the job was
completed.

7/5/51 Tested cesing with 1000# pressure &and there wes no drop in
pressure. Drilled plug and cexent at 3:0C AM and then the
cesing seat wes tested with 700# presswre end there was no
drop in pressure.

7/6/51 With 12-1/4" bit drilled to 1310' vhere selt end enhydrite
were found. Changed to 8-3/4" bit and cormenced drilling
the enhycdrite.

7/7/51 Drilled with 8-3/4" to 1500'. Anhydrite bed for locating
9-5/8" cesing seat was found at 1443' - 1454'. Changed to
12-1/4" bit and reemed the 8-3/4" hole from 1310' to 1450'.
Ran a Dowell Celiper Survey to determine the amount of cement
to be circulated. Ran and set 9-5/8" casing as follows:



1500.00!
50.15!
1449.85!
1.00"
1448.85!
30.00!

1418.85!
1.57"
1417.28"
1407.43!
9.85¢
9.85"

7/8/51

7/9/51

7/10/51

2000.20!
29!
1999, 21!

19,70

1979.511
1971, 21!
8,10t
8.101

Botton of hole
Seated off bottom

One 9-5/8" 0.D. 8 Rnd, Thd. Larkin Guide Shoe

One joint 9-5/8" 0.D. 8 Rnd. Thd. 3&# Grade J-55
SS Neational Casing

One 9-5/8" 0.D. 8 Rnd. Thd. Larkin Float Collar

45 joints 9-5/8" 0.D. 8 Rnd. Thd. 32.30# Grade H-40
SS National Cesing

Distance from top of Kelly Drive Bushing to top of
9-5/8" casing

Casing cemented with 745 sacks of regular 2% Howcogel
bulk cement. Ran three B&M centralizers at 1445!,
1330' and 1247'. The job was completed at 3:45 PM,

Tested 9-5/8" casing with 1000# pressure for 1/2
hour and there weas no drop in pressure.

Drilled the plug at 3:00 AM and tested the casing seat
at 750# pressure and there was no crop in pressure.
Drilled with 8-3/4" bit to 2000' and &after circulating
the hole for one hour, ran Dcwell Celiper Survey from
1450' to 2000!' to locete ledges e&nd deterrcine the shape
end size of the hole.

Circulated hole for 12 hours with fresh weter and then
ran end set string of 3-1/2" tubing &s follows:

Total Depth
Distance off bottom

1 joint 3-1/2" 0.D. 8 Rnd. Thd. EUE 9.30# Grade N-80
SS National Tubing with bottom orearnge peeled and bottom
foot perforated with twelve 1/2" holes.

63 joints 3-1/2" 0.D. 8 Rnd. Thd. EUE

9.30# grade K-80 SS National Tubing

Distance from top of Kelly Drive Bushing to top of
13-3/8" casing

Installed Gray wellhead with slick-jcint type tubing hanger
end then circulated with fresh water one hcur through the
casing and one hour through the tubing. The rig was released
at 10:00 FPM on 7-10-51.,



The breekdown of the cost of drilling end completing the
well is as follows: '

1, Outside VWork

Rotery Drilling and Day Work $ 9,721
Cermenting Casing 952
Caliper Surveys 334
Grading &nd Leveling Road, Building Pits,

Filling Pits, etc. 624
Installing Celler (including materiels) 300
Outside Shop Work and Welding and Tcol Rentzl 241

Sub-total Outside Work $12,172

2. Materials

13-3/8" Casing $ 1,350
9-5/8" Casing 4,183
Guide Shoes, Float Collars, etc. 140
3-1/2" Tubing (Est'd) 1,407
Gray Well Head Assembly and Cesing Housing 2,000
Field Fabricated Well Head Manifold 1,600

’ Sub-total Well Msteriels $10,680

3. Miscellaneous Costs

Company Labor, Warehouse Handling, Trensportation
and Supervision $ 1,604

4. Estimated Total Cost of Drilling and Completing
Well $24,456

After the drilling rig was released and moved off location
the well was reedy to be connected-up for enlarging the salt cavity.
The Gas and Gasoline Department essumed supervision and responsibility
for the project at this point. A good second-hend Type 1550, 5" x 10"
Gaso-Pcrtable Pump with Type BHT Buda ges engine drive was procured
snd set nesr the well. With a field febricated 4" manifold mounted
on the wellhead, connections were availeble for circulating into the
tubing and out the casing or into the cesing &nd out the tubing.,
Figure Ho. 1 is a simplified drewing of the LFG Well showing the well-
head hook-up and pipe in the well.

For weter to circulate through the well a 4" line was laid
from tre Gaso pump to the gesoline plent's water supply and connections
were nede to the sucticn and discherge lines of existing water pumps
so that water could be purped from plant water storage to the Gaso pamp
if flow by gravity éid not provide proper sucticn for the pump. It



developed that the well location was several feet lower than the
plant site and it was not necessary to use the plant's water pumps.
The gravity system worked so well that a connection wes made to the
plant's waste water disposal pond and waste water would flow to the
Gaso pamp where it could be utilized for enlarging the storage cavity.
Because of the considerable quantity of plant weste water available,
it was only occasionally necessary to use water from the plant water
storagz tanks.

In order to dispose of salt weter from the well an earthen
pond with a bottom area of approximately 40,000 square feet was dug
near the well location. A 4" line wzs run from the wellhead to the
salt water disposal pond and an corifice meter was installed on the
line for measuring the salt water.

For handling propane, a 4" line was laid to connect the
propane storage tenks in the plant yard to the Gaso pump. Connections
were aiso made so that the existing propane loeding pump in the surface
storage area could be used to pump propane to the Gaso purp, however,
there was sufficient pressure on the propane storage tanks to enablz
delivery of propane to the Gaso pump and it was not necessary to us:
the plant's pump., Two 2-1/2" lines were laid &nd connections made 50
that if necessary propeéne withdrawn from urnderground storage could be
delivered to the plent dehydrators or fractionztion equipment.

It was contemplated that high pressure plant residue ges
might uwltimately be used for displacing propane from the storege cavity
so a connection was made within the plant yard to enable delivery of
850 psi gas through the 4" weter line to the well,

Figure 2 is the piping plan showing the complete installation
and th: following is & surmary of the expenditures for facilities over
and above the cost trezkdown previously given for the drilling end com-
pleting of the well,

1. Materiel and Ecuipment

Line Pipe $ 3,849
Geso Pump and Buda Engine 1,937
Valves, Fittings, Meters, Regulators 5,019
Paint, Lumber, Wire, Cement, etc. 2,460

Sub-Total $13,265
2. Outside Work .

Shooting and'Diggihg and Fencing Earthen
Salt Water Pond $ 953

Leying Lines, Installing Pump, Setting
Meters, Connection Work, Painting, etc. & 6,564
Sub-Total $ 7,517
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3, Totel Expenditure for Facilities Other
than the ¥Well $20,782

The amount of $20,782 expended for facilities for enlargirg
the cavity, storing brine eand handling propsne in &nd out of the
storaze well, when edded to the $24,456 expended in drilling and
complzting the well, rcpresents a grand total expenditure of $45,228
for t-e project. The total cost was somewhat higher than originally
conterplated because of the necessity of substituting materials in
several instances, and because of material shortages at that tire.
For exemple, 3" pipe and fittings would have been satiéfactory, but
vere not readily availeble so 4" pipe and fittings were used, and in
addition to the higher material costs, as a result of the substitutions,
the irstallation costs were also increased.



V. ENLLRGEMENT OF THE CAVITY

On the completion of the well and all the auxiliary facil-
ities, the circulation of water for the enlargerment of the salt cavity
was cormenced. It was originally planned to dissolve sufficient salt
to give an underground storage capacity of approximately 25,000 barrels,

The water circulation on a continuous basis was begun on
July -7, 1971, initielly utilizing fresh water from the gesoline plant's
rew water storage. All volumes of water purped into the well and trine
leaving the well were meesured with standard orifice meters and accurate
data were taken throughout the enlargement phase.

With a standard grade Salometer (hydrometer) having a scale
for the direct reading of percent of saturation of an aqueous solution
of salt brine, periodic tests vere made on the brine leaving the well.
These tests were used as control tests for maintaining the optirum
circulation rate and also for calculating the storage capacity developed
each day.

Water circulation during the initiel enlargement phase expressed
as ba-rels per day, varied from a minimm of 950 verrels the first day
of ci-culation to & raximum of 3720 barrels on August 5, 1951. Shortly
after cormencing the circulation of water, it was noted that the rate of
circulation, within the range that the water circulating pump was capable
of op:rating, did not eppreciably affect the percent of saturation of the
brine leaving the well. It was also noted that small amounts of nitrogen
were crocduced during the washing operation. After the first day of water
circuletion, the percentege of ssturation was maintzined within the range
of aporoximately 85% to 95%. Water circulation was of necessity cur-
tailed somewhat during the first week of cavity enlergement operat’ons
beceuze of both the limited capacity of the salt water disposal pond to
soak p the salt water and the tendency of the salt water to seep through
the l:vee sround the pond when the pond was filled above ground level,

£11 wster circuletion &nd enlargement of the cavity was con-
ducte: by puacping fresh water down through the tubing &nd flowing the
salt vater up and out of the ennular space between the tubing end casing.
We were of the opinion that by following this procedure there would be
less likelihood of enlerging the cavity at the top of the hole where
the czsing was cemented thean there would be if the water were circulated
down the cesing and the fresh water contacted the salt just below “he
casing seat. It was believed that by discharging the fresh water out of
the tubing at the bottom of the well, lateral diffusion and travel of
the fresh water upward in contact with the cavity walls would, at least
during the initial steges of enlargezent, result in the washing out of
a cevity with maximnm diameter at or near the bottom of the well and

~10-



VI. DETERMINATION OF APPROXIMATE SHAPE OF STORAGE CAVITY

As previously mentioned in the section cof this report
covering drilling and conpletion date, the drilling contractor cir-
culeted Sresh water below the casing seat in the 8-3/4" well bore
for 12 rours before running the string of tublng &and then a Dowell
Celiper Survey was run to locate ledges end enzble determining the
shape ard size of the hole. This caliper survey indicated that by
the preliminary washing action mexirnm enlargerent of the original
8-3/4% clemeter well bore bad occurred approximately 30 to 40 feet
below tre cesing seet and from that depth, where the diameter was a
maxirmum of 16 to 17 inches, there was a gradual tapering of the hole
diameter to a depth of epproxirately 1860 feet where the enlargenent
of the c¢riginal well bore was negligible.

For the deterrmination or estimation of the relative shape of
the storage cavity, the procedure followed and dzta recorded were as

follows:

1. Propzne wes pumped into the casing of the well in
measured volumes &and brine was displaced out the

tubing.

2. The average percentage saturation of the brine displaced
during the injection of each volume of propane was deter-
mined by physical tests.

3, After the injection of each volume of propene, the well-~
heed static pressures on the annular space and on the
tubing were recorded.

Using these test data, the well completion data and the
specific gravity of prorane, the depth of the propane-brine contact
in the storage cavity after the injection of each volume of propane
was calculated.

The general equation used in the celculation of the depth of
the propsne-brine contact was as follows:

P/ axfy = oy £ P
where: P] = Static Pressure on Annular Space — psi
P, = Static Pressure on Tubing — psi
x = Pressure exerted by a vertical volumn of propane
per foot of column

psi/ft. (For Eunice propane of specific
gravity = 0.505, x = .219)

i



minimun diemeter at the casing seet. By utlilizing test data

obtained during the filling of the cavity with propane subseguent

to the washing operation, the diameter of the hole was calculated,

and it was found that the hole increased in disneter from minirum
diemeter at or Just below the casing seat to mexirmum diameter at or
near the depth at which the open end tubing siring was suspended above
the original bottom of the well. The determinztion of the approxim=te
shape of the cavity is discussed in a subsequent section of this report.

On August 14, 1951, it was decided to terminate the circulation
of water and the initial eunlargement phase in order to utilize the well
for the storage of rropzne because the propzne market had temporarily
slackened and surface storage or tank cars were not available. The
follow:ng is a tabulation of the well statistics at the end of the
initial enlargement phzse:

Total Water Circulated 75,895 Bbls,
Total Calculated Storage Capecity
including Amnular Space 9,489 Bbls,

Actual Storage Capacity by
jeasurement of Propane Required
to Fill Cavity and Annular Space 9,525 Bbls.,

During the period that the LPG well was being used for working
storage, the cavity was further enlarged by cach injection &nd with-
drawal cycle,

The well was completely emptied of prorazne in December, 1951,
and wzter circuletion for cevity enlargerent resumed in Jenuary, 1952.
At the writing of this report (June, 1952) the calculested storege
capacity of the well is 28,666 barrels and water circuletion for en-
largement has been terminated. To make this storage cepacity, 220,521
barrels of water were circulated. The water circulation &snd stcrege
capacity stetistics for the project are portreyed graphically on
Figure No. 3.

=11~
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y = Pressure exerted by a vertical column of brine per
foot of column -- psi/ft.
(specific gravity corresponding to % saturation x .433)

& = Distence from top of LPG well to propane - salt water
contect in storege cavity -- feet.

b = Distance from bottom of tubing string to propane-salt
water contact — feet,

¢ = Length of tubing in well -~ 1991 feet = a % b
By substituting the numerical constants in the general

equation and expressing the term "ot in terms of "a", the simplified
expre:sion is as follows:

& = —Ekilfz_ or : a = El;;fz__ H
y - X y - 0.219

end if the tubing at the wellhead is open to atmosphere, as was generally
the czse, the term Py is ormitted from the sirplified forrmla.

The following is & tebulation of the initial test data and
calculated derths of the propane-brine contact efter the pumping of
each volume of propane into the cavity for the initial filling of the
well when the estimsted storage capacity of the well was approxinmately
9,489 barrels.

Test No. 1

Propane Static Sp. Gr. Celculated
Injected Pressure on Tubing of Depth of Propene
Cumulative Arnnular Space Pressure Brine Brine Contact

Bbls, Psig A Psig Feet

96 - - 1.106 1240 Cesing Seat

1000 440 15 1.106 1635

2000 500 25 1.163 1661

3000 550 25 1.169 1829

4000 560 14 1.181 1870

5000 585 14 1.186 1936

5695 580 0 1.193 1946

6590 589 0 1.195 1977

9525 740 170 1.199 Cavity full, propine

in tubing string

During April, 1952, after epproximstely 26,214 barrels of
storege had been developed, 7,527 barrels of propane were injected and



another set of data were taken for estimation of the cavity shape.
These data and the calculated propane-brine contacts were as follows:

Test No. 2

Propane Static - Sp. Gr, Calculated
Injec-ed Pressure on Tubing of Depth of Fropane -
Curmletive Annular Space Pressure Brine Brine Contact

Bbls. Psig Psig Feet

56 - - 1.138 1440 Cesing Seat

1175 460 0 1.138 1679

2755 510 0 1.165 1789

3882 538 0 1.175 1855

L1463 546 0 1.182 1863

6166 . 555 0 1.184 1888

7527 565 0] 1.189 1909

To estimate the general shape of the cavity and depict the
shape graphically it was assurmed that each volume injected occupied
a space in the cavity which had the shape of & {rusirum of a right
cone., The radius of the top frustrum was assumed to be the radius of
the casing &nd then using the distances between propane-brine contects
as the eltitudes for each frustrum, the radius of the base for each
frustrum wes calculated. The calculation of the radius of the base
involves the use of the Quadratic Egquation. Figure 4 is a grephicel
rresentation of the epproximate shape of the hole, using the data {rom
test No. 2. It will be noted that, in general, the dizmeter increzsed
with depth below the cesing seat but apparently there were sections of
the salt formation where dissolution had been zccelerated due to either
the physical or chemical nature of such sections and there were otler
sections where non-soluble or low solubility material resulted in
ledges or shelves in the cavity.



VII. INJECTION AND DISFLACEMENT OF FROPANE

As mentioned in a preceding section of this report, the
propare must be pumped into the well. The raxirum capacity of the
injection pump, with 3" liners and cups, is aprroximately 2000 barrels
per dey. Suction pressure on the pump when injecting propane was 175
psig, which is the pressure on the surface storage tanks plus the
liquic¢ head due to difference in elevation between the plent's surface
storege tanks and the pump intake.

" From the initial filling operation, it was found that the
indicetion of full storege is a stoppage of trine flow out the tubing
and a repid increase in the injection pump discharge pressure. When
this occurred, it wes reasoned that the prerene-brine contact in the
cavity hed reeched the bottom of the tubing string end the propsne had
started rising in tubing string and on reaching tne height where the
pressire exerted by the brine colwun was insufiicient to keep the pro-
pane in the liguid state, flash veporization had occurred and the brine
had frozen end plugged the tubing.

On reversing the flow and &llowing water to gravity into the
tubing string, essentially all of the propane ves displaced from the
cavity. To completely empty the annular space, by displacement with
water, required the use of the pump and & final discharge pressure of
315 psig. During the initial test operation, epproximately 1500 barrels
were flowed from the well in an eight-hour period; and at this flow rate,
& slight vacuum on the tubing was noted. Such a flow rate maintained
over a 24i-hour period would furnish ell the propene the tenk car and
truck loeding facilities could hendle.

A1l tests conducied to-date, to determine the recovery of
propane from the cavity, have indiceted essentially 100% recovery,
however, in only the initial test was the cavity completely filled,
end el that time the capscity of the cavity was slightly less than
10,000 barrels. The other tests, conducted after the cavity capacity
exceeded 25,000 berrels, involved the injection and displacerent of
7,535 barrels and 5608 barrels, respectively. It is possible that with
considerable enlergement of the cavity, traps or pockets could be
creeted that would cause trapping of LPG and reduce recovery. Any
disso_ution or caving above the casing seat would result in trapped

raterial.

The propene recovered by water displacerment required no
further processing or dehydration in order to reet sales specifications.
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Tests are to be conducted on the displacement of propane
with high pressure residue gas as soon as sufficient propane is
available for displacing the brine and filling the cavity. The
available gas pressure is not sufficient to displace the brine and,
as of the writing of this report, rmarketing conditions have been
such that there has not teen sufficient propzne readily available
to enable conducting this test.
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VIII, ECONOMICS

The estimated totel expenditure on this underground storage
project has been 245,238, Assuming that the ultimate storage capacity
is 30,000 barrels, this expenditure represents a cost of $1.51 per
barrel of storage. The estimated cost of steel surface storage tanks
for propane is £16.00 per barrel and cnly three 1,000-barrel propane
tenks (total effective storage 2400 bbls.) would have cost approxi-
mately $48,000 or considerebly more than this sclution salt cavity
storage project which has more than ten times &s ruch effective storage
capacity and can be further enlarged with 1little additional expenditures.

Operating and maintenance expenses for this underground storzge
project are negligible because it is edjacent tc the gasoline plant
and opsrated and maintained as a part of the plent.

The "pzy-out™ period on this project will depend upon the
quantity and price of propane stored znéd sold that could not have
been stored znd sold had this underground sterage not teen evailable,
At a price of 3.5¢ per gallon, the revenue froz the storage and sale
of 30,774 barrels of propzne would equal the cost of the project. It
is estimated that approximately 15,000 baerrels of propene heve already
been stored end sold, and ebout half of the cost of the project heas
been recovered.
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tubing hanger

EUNICE"™ PLANT L.P.G. STORAGE WELL

O
: 4" line %o

o] }:
Well is equipped B N

with Gray wellhead
with slick-joint type

1114:::3}//— salt water pond

Ground Lavel

4" 0.D. Line\//f”“”*‘ﬁ

//////”

Storage Cavity

B J<—— 4" 0.D. Line

N
A A~ T 13-3/8" 0.D. Casing

~ T =——_ 9-5/8" 0.D. Casing

I |

set and cemented at
320' in red ted
and shalz

set and cemented
at 1450' in
} anhydrite

:7\ 3-1/2" 0.D. 5.5.

<> . tubing (open end)
suspended 0.99'
of f bottom

Total Depth 2000!




