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EXAMINER’S REPORT AND RECOMMENDATION
STATEMENT OF THE CASE

Burlington Resources Q&G Company requests that the Kunde Lease Well No. I, ( AP1 No.
42-297-34621), which is currently classitfied in the Wildcat Field for District 2, be permanently
classified as a gas well, The proposed name for the field upon classification of the well will be Sugar
Cane (Cretaceous) Field. The examiner recommends approval,

DISCUSSION OF EVIDENCE

The Burlington Resources O&G Company, LP., Kunde Lease Well No. | was completed
Drecember 5, 2005 through the two sets of perforations from 11,440 to 11,470 and 11,490'to 11,520/
subsurface depth and potentialed at 342 MCFD. The gas gravity is 0 734 and the condensate gravity
£ 37.57APL The initial gas/liquid ratio was 3,2206:1.

Burlinzton has attempted to classiy the well as a gas well but a new “gas” field designation
can not be approved until the well iz classified as a gas well, Completion forms were submitted in
September 2006, The Commission advised Burlington in November 2006 that the well will be
classified as an oil well based on the Form (-5 that was submitied. In the alternative, if there was
disagreement with the classification, 1) a new G-5 test could be submitted; 2) a Compositional C7+
Analysis and/or PVT analysis showing the pas/liquid hydrocarbon ratio exceeds 100,000:1 or 3) a
hearing maybe requested. A PVT analysis was performed on the well in September 2006,

1 . . - . . i s . .
['hire weas e assertion Dhe PYT analysis wies proeviensly sibmitted o the Commissin.
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The original static reservorr pressure was 7,867 psia at 287"F. The mathematical Constant
Composition Expansion (CCE) results show a measured dew point pressure of 5072 psia at 287°F.
The analysis shows that the reservoir fluid exists as a single phase system at initial reservoir
conditions. Continued reservoir pressure reduction below the dew point will result m greater
retrograde condensate liguid formation n the reservoirr This is anticipated in a retrograde gas
condensate reservoir The hydrocarbon ligquids condense (rom the gas phase i the formation and
should be immobile. Compositional analysis indicates the wellstream to be 61.2 mol% methane and
10,409 mol¥ hepranes plus The COE analysis measured the maximum |Wdlf‘~ arbon liquid volume
in the two-phase envelope would cooupy 32 37% ofthe hydrocarbon pore volume (HCPY) at 3000
psig. © A water saluration of 35% provides for a total HCPY of 65%, thus the maximum the
hydrocarbon liquid volume could occupy is 21% The reservoir is a chalk formation and vtircﬂnufy
ttrhT and liquid mobility would be essentially non L\I‘Jkﬂl Any liguid hydrocarbon in a reservoir

-

is essentially immaobile until it reaches a saturation of at least 10 1o 20% depending other reservoir
and physical factors.” Tvpical refrograde gases contain fess than 125 mole percent of Heptancs Plus
and the stock-tank lgu i pravities are between 407 and 607 AP

Burlington believes the subject well should be classitied as o zas well because the well does
WpoInt pressure im"-i:.llwg' the well 1o be a gas condensate well and meets the
parameters of a retrograde sas condensate well, meets the requirements of the C7+ analysis pursuant
to Commission Memo dated March 16, .'!!."!-:: and the liquid hydrocarbon in the pore space of the
reservoir would not be mobale.

have a measured «

EXAMINER™S OPINION

The Texas Adminstrative Code, Tale 160 Parr 1, Chapier 3 Rule §3 69 Definitions
Subsection {11)(C) and Statewide Rule 79 defines a gas well as © A well which produces
hydrocarben liquids, a part of which 15 formed by 2 condensation from a zas phase and a part of
which is crude petroaleum oil, shall be classified as a gas well unless there s produced one harrel or
more ol crude petrolenme oif (emphasis added) per 100,000 cubic feet of natural gas; and that the
term “crude petroleam oil” shall not be construed to mean any higuid hvdrocarbon mixture or poartion
thereol which s et m the 1|i.-'|ui(: phasc in the reservonr, removed from the reservoir in such liguid
phase (emphasis added), and obtained at the surface as such.”

The statute requires [or a well with a gas-hvdrocarbon liquid ratio of less that 100,000:1, a
series of tests must be passed o be clhssified as a gas well  For prima facie gas well classification,
the Commission uses the data Gom Form G-3 (Gas Well Classilication Report) lor a well and
ompares [t to Commisgsion Guidelmes. The key sundelme parameters are:

Gras-Hquid hvdrocarbon ratio ot at least 12,

[his percemtaze 32 the masimuom e the Hoguid comdersate wall oceope o the “hadrocsichen pome valure™ s nag
M “tatal pesre vedune”

Ve comsolickited sandsiones the reee oo be s lieh s 35%,
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- AP gravity ol the hgud hvdroearbon of at least 50 degrees
- O the ASTAW Dhshllation Test ol the houd
[mitial Boiling Temperature must be less than 120°F

At B0% recovery, the bolling temperature must not excesd 5207

Che end poaet most nob excecd P207F seth ar least 95% recovery

The subject well's Form G-5 (date ol test September 8, 20006) taled the gas-hvdrocarbon
liquid parameter. The FESCO A S UM disullanon test (dated December 7, 2005) failed the $0%
temperature paramete

To be classified as o gas well pursuant to Rule 79 1f the inmial producing sas-hydrocarbon

L PO LTSt s st I,'IL; el

liguid ratio s less than 10000001 the follow

There must be o measured dew pomt pressure (condensation puint or saturation

pressure), wherein the yvdrocarbon hogud begins 1o form in the reservoir: and

The hgud hydrocarbon that forms m the reservoir {condensate) must be immobile
m the reserver and not produced at the surface

The subject well at orgmal reservorr condiions was single phase Lo sas. According to the
PVT CCE analysis, as the reservor pressure contimues to decline below the saturation pressure, a
greater volume of hguid will condense from the sas phase into the pore space of the formation to a
maximum of 32.37% of the HOPY

Technically, anytime there s hvdrocarbon hgmd dropout m the reservoir, the well is a

"retrograde gas condensate well” A e "wet gas” will not condense liquid until it is cooled

ant temperature 1EPVT analysis shows condensation with pressure

Reservoirs remain at const
reduction. then the reservoir is above the critical temperature 1Lis the eritical temperature which
dictates a pas condensate versus 3 volatle oil. The hvdrocarbon liquid volume and 245 COMPOsition
in this case indicates a rich retrograde condensate . The classification of reservoirs properly depends
upon (a) the composition of the hvdrocarbon accumulation and (by the temperature and pressure of
the accumulation i the formation Because compositions can vary in every concetvable proportion

and the temperature and pressure gradient vary, the reserveir types may blend in with one another
and even overlap. - The determination o an accurate dew pont (or bubkle point) is dependent upon
several parameters. The correct recombination ratio ol the collected vas and liquid from the separatos

should be as accurate as possiblen the early Iife of the well. An mcorrect dew point pressure may
occur because an operatar did not properly Dow-condition the well before sampling Tdeally, a well

T Applicd Petnslewn 10
[aotmsiana State Llon

aradw, Prontue-H




OIL AND GAS DOCKE T NO. 02-0250021 Page 4

should be cieaned up ona lngher rate and then the well tate 5 lowered sequentially in stabilized rate
steps o determine the lonwvest rate thar complerely ondoads a1 Quds from the wellbore, Few
operatars take the time and expense (o detenmine the best recombimation GOR. for laboratory work
The samplimg should be performed m the carly hfe of o well belore pressure depletion effects the
compasition of the samples 10 this s ool perfonmed and the original reservorr pressure is not
accurately obtamed, the dew poine (bubbie point) pressure wall e inerror [ this s accurate, this

must e taken into account in the cvalualion procesy

Retrograde sas-condensate reservours are umgue and @ general understanding of the
seological and reservorr/chemical charactenistios must be understood o differentiare this reservoir
from a volatle oil reservoir - Reservorr temperature s essential in the classification of the type of
assified as

sas condensate 1oa deeper and hotter reservorr,  Keservoirs

reservolr 1o volatile cil or retrograde sas condensate. A Nud composition might be ¢

a volatile ol i one reservorr and
shouwld not be moistakenly clissa

(&l

fied on the basis of the production charactenstics observed at the
surface 1e the vield of hydrocarbon hguid per mmed of was 1 the reservorr temperature lies
between the critical temy
classitiedas a retrograde sas-condensate reservor 1 the imnal reservorr pressure is above the dew

ure anid the cncondontherm of the reservorr fud, the reservor s

point pressure, the hvdrocarbon system exists as a smzle phase (vapor) i the reservoir, As the
reservoir pressure declines isothermally (constant temperature) becauseo! production depletion to
the dew pomt pressure or "saturation” pressure. hyuids begin to condense cut of the zas into the

tormation. As the pressure is further decreased. instead of expandimg (if'a gas) or vaporizing (if a

liquid)as would be expected, the hvdiocarbon misture tends (o condense even more. Theretrograde
condensation process continues with decreasing pressure antil the hoguid drop-out reaches is
maxinum. At this point, some o the hgwd which fermed mthe reservon May vaporize or near
wellhore condensate banking vccurs

The hepranes plus (O =) composition s 1009 molts Subsequent research indicates there
15 a sharp dividing fine berween otls and condensates from a compositional basis  Reservoirs
contaming in excess of 125 mol Cor components are almost alwavs in the liguid phase (hence
oils). Those with less than 12 Smol®s are almast always in the gas phase in the reservoir, Oils have
been observed with heptanes and heavier concentrations us low as 10% and condensates as high as

1 5%, but these cases are very rare and exhibal very Tngh rank liguid gravities * A research study on

hundreds of wells that were properly conditioned and tested, tracked the Cor mol®: versus PVT
analysis of cach well for the determmanian ol dew point or bubbie point - The analvsis determined
that wells with over 12,5 mol% O had measured bubble points (ol well) and wells with less than

'he Commission adopted @ Heptanes plus
), as an alternative to the perlorming

12,5 mol% U5 had measured dew points (eas wells)

test and muideline (Commission Memo dated March 16,

e chow pomt prressanze s renchied, ihene will he o
e GO T shonll e seted that the connposition

sl b ettt reservon presaire,

soaliem ] and sehse

supobed T Bl duor e
.

anc mol porcent of the ydrocadons i the reacreor claeeres seal

dneering Appicitivne o Phose el

A avior ol Cruede Onl o Cosdensade Svateins by Phillip 1, Muses, SPE, Core
Labswrratezrics, Ine, coprrieht THRG Soacict ol Fetzslenm Puinesr,

el al Petroderm Technoloey, July TU8A
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of a PYT analvsis, that of the O mel® was equal o or less than 1D mol%, & well would be
classified as a vag well

Uhe Tiquid hydrocarbons produced at the surface have “Hashed ™ at the surface separation
equipment and do not meet the statatory delimton of crude petrafeun ol The hvdrocarbon
“liguid” that exists in a retro

ade eas condensate reservon will be the resull ol oy corleraiion.

In & retrograde 2as condensate reservoir, the condensed Hguels should not be considered i
determining the vas-oil rate

ause the bguids produced at the surface. The flash condensate at
the surface 15 causcd by the pressure/temparit

e reduction There i no substantiating data that

crude petreleum ool s bemg prodoc

The examiner recommends the appheation be approved and the well should be classified as
a gas well, The subject well meets the following suide fines

- lhere s 6 measured dew fsaturaton) pressure and  suhseguent pressuare
reduclion result mthe ¢ Fhicud hvdrecarbon as shown by a PVT analysis,
- The mal percentase of h micel %
Fhe meximuoam CETIlay bon liguid oceupies o more that 32 37% of
the HCPV. The formaten and extremely tght and liquid
mobility would be essentallv non-existent

lhe reservorr s above the enteal temperature (this temperature does not necessarily
have o be messured 1F rthere s 2 clear demonstration that condensate forms and
mereases with pressure reductons below the dew poml o reservon pressure,

whichever 1s lower
FINIINGS OF FACT

. Motice of this hearimg was evven 1o all altected persons at least ten davs prior to the date of
hearing. No protests were recenved

2. The Burlinglon Resources Q&G Company, LP . Kunde Lease Well Moo 1 was completed
Diecember 50 2005 throuah the two sers of perforanons Som D 430 0 T A0 and 1 400
e F1S20" subsurtace deeth and potentialed at 542 MCOFD

i Fhe gas sravity = 0754 and the condensate wravioy s 57 53"APL The imihal

was/guid ratie ways 3 220

PR

3. The Burtington Resources Company, [P Kunde Lease Well No | should be classified as

a oas well

ia. Phe orzmal statie reservon | ure wias 7807 paia at 287
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n e mathwmatcs i Constant Comp

csttion BExpanson (CCT) results show a measured
desw point pressure of 3 072 psig ar 7R77

Fhe analvsis shoves that the reservorr thod dhd oxis

as a single phase system at initial

P LI o P
FESCIWOIT O

Any hvdrocarbon hogueds thar condense from the

ek paase mothe formation are
wnhile

whicates the wellstream 0 be 612 mol% methane and

Fhe COFE analysis measared b hogurd volume m the twao-

P pore volume al 3000 psie

|\'hr.l.*~i.' ervelope wil

cas demonstrated by oas—condensation

throdigh reservon Lemperature

} The liquid hydrocarbons produced at the surface have “Hashed” ar the surface separation
couiprment and do nal mees the statotory delinibon of on

Forude petrodenn o)

Proper notice of this hear

2 All things have been accomplished or ha

v vccuired woeve the Commission jurisdiction in
this mattcr

3. The Burhngton Resources Company TP Kunde Fease Well Noo | meets the reguIrements

tor sas well classification pursuant to Rule do 7 Woa ]l

RECOMMENDA TTON

Based on the above lindmgs and conclusions of law. the examiner recommends il the
Burlington Resources Company, 1P Kun SWell No 10 AP N 22-297-3462 1) meets the

requitements tor gas well classilcation wathout further admimisirative review

Respectiully submtted.

echmea!l Exumine

Othee of CGreneral Counsel




