MAJOR CHANGES TO EXISTING NMOCO ORDER R-333 (AS AMENDED) AS
INDICATED IN PRCPOSED NEW CROER:
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1. Deltverability Tests required for wells in prorated
pools on biennial beasis.

2. Shut-in pressures required for wells in
non=proraesed pools on biennial basis.

3. The deliverability test year shall be the same as

the calendar year. Qﬁa ST DRl T e )

Fey

4. Wells on multiple well gas proration units (as
Blanco Mesaverde Pool or Basin Dakota Pool) will be
"exempt" from deliversbility testing on a Gas Proration
Unit basis only at 2000 MCF/Month.

5. Wells shut-in for over production may be produced
for deliverability test purposes after the cperator
notifies the Division District-office.

6. Restriction on flow interruptions during the
conditioning period are eased slightly.

7. The 7-day shut-in pressure may be measured at s
time during the current testing season otner than
immediately following the test flow period.

8. Deliverability pressure (P4) assigned as a

percentage of the 7-day shut-in pressure to be adjusted
in each pool to more nearly spproximate the pool
average operating conditions.

9. The table of friction factors has been modified
from the manual entitled "Pressure Loss Due To
Friction" for San Juan Basin only slightly.

- 10. The 7-day shut-in pressure for wells in

non-prorated gas pools to be filed with the Division on
NMCCD Form C-125.

It is proposed that the entire testing crder, necessary
tables, formulas, examcles of use of dats, forms,
examples of completed forms for any testing reguired in
the San Juan Sasin arez of New Mexico be combined in<to
a bocklet for publicaticn by the New Mexico Oil
Conservation Oivision for use by the public.
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THE FOLLOWING PAGES ARE THE TEXT OF THE NEW VERSION OF NMOCD ORDER
NO.R- 333. THIS IS THE PAOPDSED NEW ORDER AS SUBMITTED BY THE
NMOCD DELIVERABILITY TEST COMMITTEE:

MANU AL
= GAS WELL TESTING RULES AND PROCEDURES

SAN JUAN BASIN, NEW MEXICO

CHAPTER I TYPE OF TESTS REQUIRED FOR WELLS COMPLETED IN PARORATED
POOLS
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SECTION 1: Initial Deliverability and Shut-In Pressure Tests for Neuwly
Compieted Well

A. Immediately upon completion of each gas well in the San Juan Ba
g shut-in pressure test of at least seven days duration shall te ma
This initial s“qt-i" pressure shall be filed with the Division's Az

£¢ice on either Form C- ;22 or C-1C4.

5. Within 8C ceys after & well first delivers gas to a ges .
transpcrtation facility, the well shell have been tested in acccordancs
with Section 1 of Chepter II of these rules, "Initial Deliveresbility and
Srut-In Pressure Test Procedures”, and the results of tne test filed in
tripiicete with the Divisicn's Aztec office and one copy filed with the
ges trensportation facility to which the well is connected. This test
is to be filed on Form C-122-A. Failure to file said test witnin the

cove-prescribec 90-day period will subject the well to the lcss of one
day s allowable for each day the test is late.

1. If the newly first delivered well is an infill well on & prorssicr
unit, tne old well on the unit is not required to be tested proviged
it has & valid test on file for the current proration yesr. Testing

cf the old well fcllows the regularly 65510.-3 test year fcr tne pccol
in which the wells are located. The new well is recuired toc be teszec
annually until at least three annual tests are on file and thar the

well is to be tested biennially with other wells in that pocl.

2. If the newly first delivered well 1s an 1nf111 well on a prorat::f
unit and the old well on the unit is "exempt”, the o0ld well is to o=
tested along with the new well for the Initial and Annual
Deliverakbility and Shut-In Pressure Test. The old well will lose i<s
“exempt" c13531flcat10n and must be tested biennially along with ozrer
wells in that pool. The new infill well is required to ke tssted

annuelly until et least three annual tests are on file end Tnen the
weil is tc be tested biennially with other wells in tnat pocl.

C. The rez.irements for Initial
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reguirements and scheduling of such tests which appiy 10 newiy COMUiEteds

wells shall also apply to recompleted wells.

0. Any tests taken for informational purposes prior to pioeline.
connection shall not be recognized as official tests fcor the assignmen
of allowables.

ct

?ECTION 2. _Annual and Biennial Deliverability and Shut-In Pressure
ests

A. Annual or Biennial Deliverability and Shut-In Pressure Tests shall
be made on all gas wells during the period from January 1 through
December 31 of that year except as follows:

1. A newly completed well or a recompleted well shall be tested on an
anrual basis until a minimum of three annual tests have been taken,
after which the well shall be tested biennially as is reguired for
other wells in the pool in which the well is lccated.

2. Wells classified as "exempt” shall not be subject to the
reguirements of annual or biennial deliverability tests.

Classification of wells into or out of the “"exempt™ status shall be
done once each year immediately following the reporting of June
production and shall be effective for the succeeding annual test
perioc.
Véas wells completed in the Pictured Cliffs or any shallower formauio“
shall be classified 'pxemps+ if at -1DUse-tiseemePths—of~protuctli
his*ory is available and the well failed to produce, and rs~1ﬁeaaan-,
7 '} Lo d? Do . 7 o ot 15 N B m’:h dd?ﬂ Ag tn
months oroduced withir the preceding 12‘mﬂﬂth periocd, a4 th
classified as marginal in the August Gas Proration Schedule.

Gas wells completed in any formation deeper thar the Pictured Clif
S <

formation shail be classified "exempt"™ if at least three month
production history is available and the well failed to produce,
incapable of producing, an average of 2000 MCF or more per month
durlﬁg the months procuced within the preceding l12-month periocd, anc
the well is classified as marginal in the August Gas Prcratien
Schedule.

m O l‘

Gas wells on multiple well Gas Proration Units will not be clessifiec

“exerot" unless the Gas Proration Unit is classifiec as marginai. Ary

or all wells on a margina_ multiple well Gas Proraticn Unit may te
ciassifieo as "exempt" prov1ded each Gas Proration Unit so classi<i
meets the qualification for “"exempt" status. Gas Hrurat:o" Units o
wells prcducing from fcrmations deeper thar the Pictured Ciiffs

formation shall be classified “exempt" if at least three montns ¢f
procuction history is available and the Gas Proration Urit fsilsc <t
produce, a~% is incapacle of producing, an averags c€ ZOCTL MO or more
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per montn Guring tne months producec within the preceding 1Z-morth
nerioc, anc the Gas Preration Unit is classified as marginsl in <re
August Gas FProration Scheauie. Gas Proration Urits are tc be
ciassifiec as “exempt” because GFf their low producing a:il;:,

The Uistrict Supervisor of the Division's Aztec Office may classify =
well or Gas Proration Unit as "exempi" at any time 1f the operator
preserts sufficient evidence to the District Superviscr indicating
that the well or Gas Proration Unit is incapable of prcducing gas at &
higher rate than that rate required for "exempt” classificaticn for
wells or Gas Proration Units in that pool.

Once a well or Gas Proration Unit has been declared "exempt" for tve
following test year, it shall remain classified "exempt” for that test
year.

If a test is filed on any well on a gas proration unit, tne test

reguirement for the gas proration unit has been met. The .
deliverability of the unit is taken only as the resulting sum of alil
wells tested.

42— _CHANGE THE WORDING - <LARIFY

If a test is not received for & proration unit then a shut-in
p*esewre is also not recelvec Any test filed shoulc have & Shut-in

-

ressure recorded on the Form C-122-A. "Exempt" wells dc not reguire

tne fll.\.r\Q of a shut-in pressure. \ATTEMPTED DEL'OEQAEN-.TY -rEsr

No GAﬁ F C-l122-A w
° AVLABLE '™ wm"r
All Annual and Biennial Dellverablrlty and Shut In Pressure Tests

*red by these rules must be filed with the Division's Aztec cffice

g ransportatiem-facklity withimS6-oeys

fo__omrng tbe ccmpletlon of each test. Provided however, that any tes:
completed betweern October 31 of the test year and January 31 of the
following year are due no later than January 31. No extension of time

for filing tests beyond January 31 will be granted except afier nctice
and hearing.

Failure to file any test within the above-prescribed times will subjec

the well to the loss of one day's allowable for each day the test is

-

late. A well classified as marginal shall be shut-in one day €cr ezc
day the test is late.

SECTICN 3: _Scheduling of Tests

A.
By

|-v
b-/-h

transportaticn faciiity and each operator of the pools which are %o b=
scheduled for biennial testing da*’ng the following testing psrics fr

Notification of Pools to be Tested

<

Segtember 1 c¢f each year the District Superv;sor 0f the Az:is=sc
trict Office of the Division shall by memorandum noiify each gas

VG Ld i T el i

et

Jaruary 1 trrough the last day o+ December o€ trat test year., Trno



District Supervisor will alsec provide a list of "exempt” wells and a

1ist of wells that do not have a minimum of three Annual Celiverezility
and Shut-In Pressure Tests on file.

Any well scheduled for testing during its test year may have the
'condltlonlng period, test flow period, and some of the seven day shut-in
period conducted in December of the previous year provided that if the 7
day shut-in period immediately follows the test flow period the 7 day
shut-in pressure would be measured in January of the test year. Tn
earliest date that a well could be scheduled for Annual or Bienniel
Deliverebility and Shut-In Pressure Test would be such that the Test
Fiow Pericd would end on December 25 of the previous year.

Downhole commingled wells are to be scheduled for tests on dates fcr
pocl of lowermost prorated completion of well.

8. AnrLzl and Biennial Deliverability Tests

By Novemper 1 of each year, each gas transportation facillty sn

'?

ﬁ
COODEIa;iOﬁ with the operators involved, prepare and submit & s:nec;le
of the wells to which it is connected which are tc begin tE\tlﬂg in
Deﬂemoer and January. Said schedule shall be entitled, "Annuzl enc
Biennizl Deliverability and Shut-In Pressure Test Schedule”, anc cne

c o
copy shall be submitted to the Division's Aztec office and tz each
operator concerned. The schedyle shall indicate the date of tests
poo., cperatcr, leesse we-"numoer and location of each well.

A' ieast 30 oays prior to the beginning of each succeeding Z-montn
esting interval, & similar schedule shall be prepared anH filed i~
accorceﬂce with the above.

The gas 1 transpertation facility and the Aztec District Cf€ice o€ the
Div151on snali be notified immediately by any cperator urianle to conduct
any test as schedulec.

in the event a well is not tested in accordance with the existing test
schedule, the well shall be re-scheduled by the gas transpcrtaticn
facility, end the Division and the operator of the well so notifieg in
writing. Every effort should be made to notify the Civision of tne new
schedule pricr tc the conclusion of the newly assigned l4-day
conditioning period.

Notice to the Division of Shut-In Pressure Tests which are scheduled a:
a time other than immediately following the flow test must be receivec
prior tc the time that the well is shut-in.

sné.i be the responsibility of each operator to determine tnat
wells ere properly scheduled for testing by the gas t*a"s: P

S
ciiity ¢ which tney are connected, in order that all annual ana
e~nizl tests may be completed during the testing seasor.
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in the event a well is shut-in by the state for over proguction,

operator may produce the well for a period of time to secure a te

after notification to the Division. All gas produced during tni
b

testing period willi be used in determining the over/under prSoced
status of the well.

ne

-
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C. Deliverahbility Be-Tests

An operator may, in cooperation with the gas transportation facility,
schedule a well for a deliverability re-test upon notlflcatlon to the
Division's Aztec office at least ten days before the test is tc be
commenced. Such re-test shall be for good ancd substantial reasocn a-c
shall be subject to the approvel of the Division. HRe-tes<ts shall in aii
ways be conductec in conformance with the Annual anc Biennial
Deliverakility Test Procedures of these rules. The Divisi or at iz
discretion, may reguire the re-testing of any well by notificaticn to
.ne cperatcr to schedule such re- test. These tests as f_*vd cn oror-
£-222-A shoula be igentified as "RETEST" in the remarks column.

SEZTION 4: Witnessing of Tests

Any Initizl Annual or 2iennial Deliverability and Shut-In Pressure Tesz
mey b= u**"ecs-d bv any or ell of the following: an agert ¢of zthe

Divis an offset operator, a representaglve of the gas transportstion
fac-; y cennected ‘0 the weil under test, Or & representetive cf the
ges transportation facility teking ges from an cffset operatcr.

ALOADTER TT [aie talad n T L Yl ad o T Bl ol o n o o WL
CHAPTZR II P33Cz3caz rCR TESTING
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ScZTI0ON 1: Imitial Deliverability and Shut-In Pressure Test “rocedure

in

A, Within 90 deys after a rewly completed well is first delivered x:
cas transcortation faciliity, the operator shall complete &
deliverability and shut-in pressure test of the well in ceonformance wisr
the "Annuel end Bienniel Deliverebility end Shut-In Fressure TJest
Procedures", prescribed in Secticn 2 of this chapter. Resulzts cf tne
test snall te filed as reguired by Section 1 of Chegzer I of these
ruies. '

B. In the evert it is imprectical to test & newly completed well i
conformance with Faragraph A aoove the operator may conduct the
geliverebility and shut-in pressure test in the fcllowing menner
(oravigez, nowever, that eny test so concducted will nex De azccented as
tne first annuel deliverability and shut-in pressure test as cescrisec
in Paragregch A-2 of Section 2, Chagter I):

. A 7-cay cr E-day er sd uction chart may be uses as the kszszis “zs

geterminring tre well's celiveracility, proviging the chart so uses iz



creceded by at least 14 days continuous production. The we.i snaxi
creduce through either the casing or tuking, but nct bgth, ints &
cipeline curing these periods. The production valve arc tne

re CoN
settings shall not be cnanged during either the conaitioning cT
pericd with the exception of the first ten (10) cays cf the
conditioning period when maximum production wouid over-range the maier

chart or location production eguipment.

2. A shut-in pressure of at least seven days duration shall be taxen.
This shall be the shut-in test required in Paragraph A, Section 1 ¢f
Chapter 1 of these rules.

2. The average daily static meter pressure shall be determifec in
accordance with Section 2 of Chapter II of these rules. Tnis pressure
shall be used as Pt in calculating Py for the Deliveratbility

Calculiation.

4. Tne daily average rate of flow shall be determined in accordance
with Section 2 of Chepter II.

S. The static wellhead working pressure (Py) shall te determinec in
accordance with Section 2 of Chapter II.

6. The deliversbility of the well shall be determined by using the cais
determinec in Paragraphs 1 through 5 above in the deliverability
formule in accordance with Section 2 of Chapter II.

7. The data and calculations for Paragraphs 1 through 6 above shall be
reported as required in Section 1 of Chapter I of these rules, upon
the blue-cciored rorm C-122-A or on white Form C-12Z-A and write
"INITIAL TEST ONLY" in remarks.

-
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CN 2: Annual and Biennial Deliverability and Shu+t-Irn Presgures T=c-
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This test sha¢‘ tegin by producing a well in the normal operating manner
into the pipeiine through either the casing or tubing, but nct both, for
& period of fourteen consecutive days. This shall be known as the
conditioring pericd. The production valve and choke settings shall c:t
e cnangec during either the conditioning or fiow periods except curin
the first ten (10) days of the concditioning perlcd when maxim.m

roduction would over-range the meter chart or location producticn

equipmen, The flrst ten (LO) days of sald concltlonlng period snall
nct have more than:£ e, S e Tii g s s 3e ] :Mﬁ'ffiﬁ’wm ohd
flow. Tne e;even*h to fourteentn oays 1nc1uswve of said congitiorirg

gericc sha.. have nc rruptions of fiow whatsoever. Any iﬂte-;uﬁtlii
of flicw that ocours as normal operation of the well as stcp-cccok “lcw,
intermittent flow, or well biow down will not be countes as snut-in Tims

in elither the conditioring or flow pericc.



The caily flowing rate shall be determined from an average of sever oo
eight consecutive ﬂ*odu01ng days, following a minimum conciticning
psrics of 14 consecutive days of production. This snall be «<ncwn &g 1nE
flow pericd.

Instantaneous pressures shall be measured by deadweight gauge or other

method approved by the Division during the 7-day or 8-day flow perioc &t

the casinghead tubinghead, and orifice meter, and shall be recorcec
elong with instantaneous meter-chart static pressure reading.

‘/when it is necessary 1o0.restrict the flow of gas between the wellhes
d erifice- me%glm@iiggéﬁﬁﬁﬁre‘ the downst‘eam pressure, psis, tc :"c
upstream=ar*suA rPEiA-Shakk-pe determined. - - When “this rerrosteGibi
OT 1888y e*1t1caimikawweeﬁéisﬁans shall be considered ts exist acress
thewrestricti

When more than one restriction between the wellheac and crifice meter
causes the pressures to reflect critical flow between the weilhead ang
orifice meter, the pressures across each of these restrictions sra.i Zé
measured 1o determ‘no whether critical flow exists at any restriclicn.
wWhen critlc al fiow does not exist at any restriction, the pressures
taven tc cisprove critical flow shall be repcrted to the Jivisicn on
Form C-122-A in item (n) of the fcrm. When criticel flow conciticrs
exist, the instantaneous flowing pressures required hereinabove sha.l be
measured during the last 48 hours cf the 7-day or &-cday flcw paricc.

When critical flow exists between the wellhead and crifice mezer, the
measured wellhead flowlng pressure of the string through which the well
flowed during test shall be used as Pt when ca;cu1atﬂng the static

wellneac working pressure (Py) using the method estaoiisned below.

whenrn critical flow does ncot exist at any restriction, P+ stagll be =he
corrected average static pressure from the meter cher: pius friziico-
loss from the weilnead to the orifice meter. »

The stetic wellhead weorking pressure (Py) of any well under test shall

be the calculated 7-day or 8-day average static tubing pressure i€ tns.
well is flowing through the casing; it shall be the calculated 7-day or
8-day average static casing pressure if the well is flowing through the
tubing. The static wellhead working pressure (Py) shall be calculatec

by applying the tebles and procedures set out in this manuel.

To obtain the shut-in pressure of a well under test, the well shall be
shut in some time ocuring the current testing season for a period of
seven to fourteen consecutive days, which have been preceded by &
minimum of seven deays cf uninterrupted production. Such snut-in
pressure shail be measured with a deadweight gauge or other metncc
approved by the Divisicn on the seventh to fourteenth day of shut-i:
the well. The 7-day shut-in pressure shall be meassured on both the

- s

-
o
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tubing ano tne casing wnen communication exists petween tne tws sITin
The nigrer of such pressures shall be used as ¢ in the celiverszility
X |
calculation.  When any_ 3uch shut-in pressure is cetermine
Uivisicn to be abnormally low, the shut—-in pressure to be u

shall be determined by one of the following methoas:

l

4

1. A Division-designated value.

2. An sverage shut-in pressure of all offset wells COﬂp eted in *'g
same zone. Dffset wells include the four side and fcur corner wel

if available.
3. A calculated surface pressure based on a measured bottom-hclie
pressure. ch ealeuliation shall be made in accordarnce with. the-New
Mexico 0il “Conservation Divisidm “Baek Preéssure:-Manual, " Example Nc.
/ 7. CHANGE YO AM ZXHIB T Box A New TANSTRULT W& PURLICATION
All Wellhead pressures as well as the ‘lowlng meter pressure tests whic-
are tc be taken curlng the 7-day or 8-day de4*veraol¢1uv Test periac as
'equirﬂﬁ her ElPEuOVE shall be taken with e desdgeighi.geustagowalssl
: B2 e -t ucihipl e e The pressure reaalngs and the cdate ang
ime according tc the chart shall be recorded and maintained in the
operator's records with the test information.

-
[}
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rifice meter charts shall be changed and so arranged as to reflect upeo-
e single crart the flow deta for the gas from each well fcr the £1%
7-day or 8-day deiiverability test period; however, nc tests sna.l oe
vcided if satisfactory explanation is made as to the necessity for using
test volumes through two chart periods. Correctiors shall be mede for
pressure base, measured flowing temperature, specific g;avi:y, and
supercompressibility; provided however, if the specific gravity < <he
gas from any weil under test is not available, an estimated specific
gravity may be assumed therefor, based upen that of gas from near-oy
wel‘s the specific gravity of which has been actually determined by
measurement.

The average flowing meter pressure for the 7-day or 8-day flow perioc
and the corrected integrated volume shall be determined by the
purchasing company that integrastes the flow charts and furnished <2 the
operator or testing agency.

The 7-day or 8-day flow period volume shall be calculated from the
integreted readings as determined from the flow pericd orifice meter
chart. The volume sc calculated shell be divided by the numper c+
testing days on the chart toc determine the average daily rate c¥ ¥lcw
during said flow pericd. The flow perioc shall have a minimum ¢ seven
ang a maximum of eignt 1801b¢y recorded flowing aays to oe acceptab.e
for test purpcoses. “The volume used in this caiculation sha_l te
corrected to New Mexico 0il Conservetion Divisicn standard consitions c<



ia pressure base, 60CF. temperature base and 0.52 specicic
s

The daily volume of flow as determined from the flow period chart )
readings shall be calculated by applying the Basic Crifice Meter Fermulsz
or other acceptable industry standard practices.

0 =C {hyPe}/?

Where:

Q = Metered volume of flow Mcf/d @ 15.025 psia, 6C° F., and 0.60
specific gravity.

C" = The 24-hour basic orifice meter flow factor corrected for flcwing
temperature, gravity, and supercompressibility.

hy = Oegily average differentiel meter pressure from flow period chart.

P¢ = Daily average flowing meter pressure from flow period chart.

The basic orifice meter flow factors, flowing temperature fsctor, and
specific gravity factor shall be determined from the New Mexico 0il

Conservation Division “Back Pressure Test Manual"”.

The daily flow period average corrected flowing meter pressure, psig,
shall be used to determine the supercompressibility factor.
Supercompressibility Tables may be obtained from the New Mexico Til
Conservation Division.

When supercompressibility correction is made for a gas containing either
nitrogen or carbon dioxide in excess of two percent, the ,
supercompressibility factors of such gas shall be determined by the use
of Table V of the C.N.G.A. Bulletin TS-402 for pressures 130-530 psig,
or Table II, TS-461 for pressures in excess of 500 psig.

]
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The use of tables for calculating rates of flcw from integratcr rea
which do not specifically conform to the New Mexico J3il Conservatic
Division "Back Pressure Test Manual" may be approved for determining tr
deily flcw pericd rates of flow upcn a showing that such tatles ers
apprcpriate and necessary.

VL

i

e

The deily average integrated rate of flow for the 7-day cr &-day “lox
period shall be correctec for meter error by multizlication by e
correcticn factcr. Said correcticn factor shall be dsterminec btv
dividing the sguare roct cof the deadweight flowirg meter gressure, rsiz,
by trs sguare root of tne chart flowing meter pressure, psie
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Seliverability pressure. as used hereir, is a definec pressuTe &g
to each well anc used in the _process of comgaring the aol ‘:t:e; G

percentage cf the 7-day shut-in pressure o‘ he respeutlve ingdivicue.l
wells. Such percentage shall be determined and announced periodica:ly
by the Jivision based on the relatlonshlp of the average static weilhescs

orking pressures (Py) divided by the average 7-day shut-in pressure
’pc) cf the pocl.

The qel;verabili;y cf gas at the "deliverability pressure” of any welil
under test shall be calculatec from the test data cderivec from tbe uests
hereinabove required by use of the following deliverability formul

(Pc? - Pg?)| "
Z=3

(Pe? - Pu?)
Where:
0 = Celiverability Mcf/d at the deliverability pressure, (Pg), (&t
tandard Conditions of 15.025 psia, 60°F and 0.60 sp. gr.).

2 = Daily fiow rate in Mcf/d, at wellhead pressure (Py)

Pe = 7-day shut-in Wellhead pressure, psia, determined in accordance
wlth Section 2 of Chapter II.

Pg = Deliverability pressure, psia, as defined abovs.

P, = Average static wellhead working pressure, as determined from 7-gav
or 8-gay flow period, psia, and calculated from tabies in tnis manusl
entitled "Pressure Loss Due to Friction" Tables for Ser Juan Basin.

= Average pool slope of back pressure curves as follows:

For Pictured Cliffs and shellower formaticns 0. 8%
For formations deeper than Pictured Cliffs C.75

(Note: Special Rules for Any Specific Pool or Formation May Superseas
The Above Values. Check Special Rules If In Doubt.)

The value of the multiplier in the above formuls (ratio factor after ¢
application of the pool slope) by which Q is multiplied shall not excee
& limiting value to be determined and announced periodically by the
Civision.  Such determination shell be made after a study of the tes:
data of the pcol obtained during the previcus testing sessor.

g

f=3
=
H
~
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Downhole commingled wells are to be tested in year for pocl 0f low2rmost
prorated omolet*on 0f well and shall use pocl slope (n), arc
deliverability pressure of lowermost pool. The total flow rate from Ire
downhole commingled well will be used to calculate a value of
deliverability. For each prorated gas zone of a downhole commingled
well, a Form C-122-A is required to be filed and in the Summary pcrtic
of that form, all zones will indicate the same data for lire h, Pg 0O,
Py, and Pa.  The value shown for Deliverability (D) will be that
percentage of the total deliverebility of the well tnat is appiicarie *
this zone. A note shall be placec in the remarks column that ingicates
the percentage of deliverability to be allocated to this zonz of the
well.

~

J
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Any test prescribed herein will be considered acceptabie if trne avers
flow rate for the final 7-cay or 8-day deliverability test is nct mov
than ten gercert in excess o0° any consecutive 7-day or 8-day averag
the preceding two weeks. A deliverability test nct meeting this

reguirament may be ceclared invalid, requiring the well 10 be re-tesztec.

chzrts relztive 1o initial, annual, or tilennial deliverability tezts
or copies thereof shall be mace aveilable to the Division ugeon i<s
est ,

T

All testing agencies, whether individuals, comsanies, ipeliine
companies, or operatcrs, shaili maintain a log of all tests accomclished
by them, including all field test data. The operator shall maintain ne
apove data for a period of not less than two (2) years plus the currenr<
test year.

AL. forms heretcfore mentioned are hereby adopted for use in tre San
Jugr Basin Area in open form subject tC such mocdificaiizn &g exp
may ingicate gesirap:ie Or necessary.

Tnitial anc Annual or Biennial Deliverability and Shut-In Pressure Tes<e
for gas wells in all formations shall be conducted and reported in
accorcance with these rules and procedures. Provided however, these
rules shall be subject to any specific modif;ca ion or change C“"*alﬁ::
in Special Pool Rules adopted for any pool after notice and near

CHAPTER III INFCRMATIONAL TESTS

A. A one-point back pressure test may be taken on newly completed welils
before their ”onnection Or reconnection to a gas transportation
facility. This tes chal nct be a reguired official test but may be
taken for 1nformat10na1 purposes at the option of tne operator. when
taken, thiz test must be taken and reported as prescribed below:



ONZ-OCINT 3ACY PRZSSURE POTENTIAL TEST PROCEDURT

“ -

i. Inis test shall be accomplished after a minimum shui-in cf seven
cays. The shut-in pressure shall be measured with a deadweight gaucs
cr other method approved by the Division.

2. The flow rate shall be that rate in Mcf/d measured az the end cf &
three hour test flow period. The flow from the well shalli be fer
three hours through a positive choke, which has a 3/4-inch crifice.

3. A 2-inch nipple which provides a mechanical means of accurately
measuring the pressure and temperature of the flowing gas shall be
installed immediately upstream from the positive choke.

4. The absolute open flow shall be calculated using the co-ve~zicnal
back pressure formula as shown in the New Mexico Uil Conservatior
i-l

ne

K

visicn "Back Pressure Test Manual."

5. The observed data and flow calculaticns shail be resccries in
cuplicate cn Form C-122, "Multi-Point Back Pressure Test for Cas
wells. "

6. Non-criticzl flow shall be considered to exist when the choke

[ o =1
pressure is 13 psig or less. Wwhen this condition exists trne fiow ra:s
shel. be measured with a pitot tube and nipple as specified invtne
Division's Manual of "Tables and Procedure for Piteot Tests. " Trme citot

test niople shall be instailed -immediately downstream from the
2/6-inch positive choke.

7. Any well completed with Z-inch nominal size tubing (C
or larger shall be tested through the tubing.

Sther tests for informationel purposes may be conducted prior o
ining & pipeline connection for a newly completed well upon
receiving specific approval therefor from the Division's Azte: coffice.
Approval of these tests shall be based primarily upon the volume of gas
t0 be vented.

CHAPTER IV Type of Tests Required for Wells Completed in Non-rroraste:
Pools

SECTION 1: Initial Shut-in Pressure Tests for newly Completec wells.

A. (Same as Chapter I, Section 1, A)

SECTION 2: Biennial Shut-ir Pressure Tests
A. cr-~prorated wells will be testecd biennially as required by <he

\
Digtricet O‘fice excegct as focllows:
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. wells which meet the "exempt” qualification as shown in Chacter
I, Secticn 7, nart 2 of thece rules shall alsc be exempt from
shut-in test requirements.

2. Wells classified as "hardship" wells during the test year shall
also be exempt from shut-in test reguirements.

8. All shut-in tests required by these rules must be filed with the
Division's Aztec office by January 31 of the following year. Feilure
to file the test will subject the well to being shut-in one day for
each day the test is late.

SECTION 3: Scheduling Tests

A. By September 1 of each year, the District Supervisor of the Aztec
District Office of the Division shall by memorandum notify each gas
transportation facility and each operator of the pools which are to be
scheduled for biennial shut-in pressure testing during the following
testing period from January 1 through the last day of December of tnat
test year. The District Superviscr will also provide a list =of
"exempt" wells.

Any well scheduled for testing during its test year may have the test
flow periog, and some of the seven day shut-in period conaucted in
Cecember of the previocus year. The earliest date that a ws.l cou.d be
scheguled for Biennial Shut-In Pressure Test would be such that the
7est Fiow Perioc wouid enc on December 25 of the previous year.

Downholie commingled wells are to be schedulea for tests on dates for
coc. of iowermost compietion of well.

SECTICN 4 Test Procedurs

A. To ottain the shut-in pressure o€ a well under test, the well
shall be snut-in some time during the current testing season for &
pericc ©f seven 10 fourteen consecutive days, which have been prececsac
by a minimum of seven days of uninterrupted production. Such shut-ir
pressure shall be measured by deadweight gauge or other method
approved by the Division on the seventh to fourteenth day of shut-in
of the well. The shut-in pressure shall be measurea on both the
tubing and the casing when communication exists between the <tud
strings. The higher of such pressures shall be reported as the
shut~in pressure of the well.

SECTION 5: Filing of shut—in Pressure Data

T 11 be filed in triplicate on Form C-212% ij:>
.

'me results of this test wi
nowing the oressures in psia in coiumn No. __ witnh the Aztec Distric

Cesice. N DTN
NC\N f3 e L.A f\j )J N;.) ,_,- C- 125 A (SO&\.‘“\ ’) %M
P*_;\ = L Jlx,&,:«\x'\. SRS RO | C~-1IRS 8 C’*b“"’k‘p@} c-(



GAS WELL TESTING MANUAL FOR SAN JUAN
BASIN, NEW MEXICO

gBSPgER I TYPE OF TESTS REQUIRED FOR WELLS COMPLETED IN PRORATED GAS
POOLS .

SECTION 1: Initisl Deliverability and Shut-In Pressure Tests for Newly
Completed Well =

A. Immediately upon completion of each gas well in the San Juan Basin,
a shut-in pressure test of at least seven days duration shall be made.
This initial shut-in pressure shall be filed with the Division's Aztec
Office on either Form C-122 or C-104.

B. Within 90 days after a well first delivers gas to a gas
transportation facility, the well shall have been tested in accordance
with Section 1 of Chapter II of these rules, "Initial Deliverability and
Shut-In Pressure Test Procedures"”, and the results of the test filed in
triplicate with the Division's Aztec office and one copy filed with the
gas transportation fecility to which the well is connected. This test
is to be filed on Form C-122-A. Failure to file said test within the
above-prescribed 90-day period will subject the well to the loss of one
day‘'s allowable for each day the test is late.

1. If the newly first delivered well is an infill well on a proration
unit, the old well on the unit is not required to be tested provided
it has a valid test on file for the current proration year. Testing
of the old well follows the regulerly assigned test year for the pool
in which the wells are located. The new well is required to be tested
annually until at least three annual tests are on file and then the
well is to be tested biennially with other wells in that pool.

2. If the newly first delivered well is an infill well on a proration
unit and the old well on the unit is “exempt", the old well is to be
tested along with the new well for the Initial and Annual
Deliverability and Shut-In Pressure Test. The old well will lose its
“exempt" classification and must be tested biennially along with other
wells in that pool. The new infill well is required to be tested
annually until at least three annual tests are on file and then the
well is to be tested biennially with other wells in that pool.

C. The requirements for Initial Tests and Annual or Biennial
Deliverability and Shut-In Pressure Tests and the notification
requirements and scheduling of such tests which apply to newly completed
wells shall alsc apply to recompleted wells.



0. Any tests taken for informational purposes prior to pipeline
connection shall not be recognized as official tests for the assignment
of allowables.

?ECTION 2. _Annual and Biennial Deliverability and Shut-In Pressure
ests

A. Annual or Biennial Deliverability and Shut-In Pressure Tests shall
be made on all gas wells during the period from January 1 through
December 31 of that year except as follows:

1. A newly completed well or a recompleted well shall be tested on an
annual basis until a minimum of three annual tests have been taken,
after which the well shell be tested biennially as is required for

- other wells in the pool in which the well is located.

2. Wells classified as "exempt" shall not be subject to the
requirements of annual or biennial deliverability tests.

Classification of wells into or out of the “exempt"” status shall be
done once each year immediately following the reporting of June
production and shall be effective for the succeeding annual test
period.

Gas wells completed in the Pictured Cliffs or any shallower formation
shall be classified “exempt” if at least three months of production
history is available and the well failed to produce, eand is incapsable
of producing, an average of 250 MCF or more per month during the
months produced within the preceding 12-month period, and the well is
classified as marginal in the August Gas Proration Schedule.

Gas wells completed in any formation deeper than the Pictured Cliffs
formation shall be classified "exempt" if at least three months of
production history is available and the well failed to produce, and is
incapable of producing, an sverage of 2000 MCF or more per month
during the months produced within the preceding 12-month period, and

the well is classified as marginal in the August Gas Proration
Schedule.

Gas wells on multiple well Gas Proration Units will not be classified
"exempt"” unless the Gas Proration Unit is classified as marginal. Any
or all wells on a marginal multiple well Gas Proration Unit may be
classified as "exempt” provided each Gas Proration Unit so classified
meets the qualification for "exempt" status. Gas Proration Units for
wells producing from formations deeper than the Pictured Cliffs
formation shall be classified "exempt" if at least three months of
production history is available and the Gas Proration Unit failed to
produce, and is incapable of producing, an average of 2000 MCF or more
per month during the months produced within the preceding 12-month
period, and the Gas Proration Unit is classified as marginal in the



August Gas Proration Schedule. Gas Proration Units are to be
classified as "exempt" because of their low producing ability.

The District Supervisor of the Division's Aztec Office may classify a
well or Gas Proration Unit as “exempt” at any time if the operator
presents sufficient evidence to the District Supervisor indicating
that the well or Gas Proration Unit is incapable of producing gas at a
higher rate than that rate required for “exempt® classification for
wells or Gas Proration Units in that pool.

Once a well or Gas Proration Unit has been declared "exempt" for the
following test year, it shall remain classified “exempt"” for that test
year.

3. If a test is filed on any well on a gas proration unit, the test
requirement for the gas proration unit has been met. The
deliverability of the unit is taeken only as the resulting sum of all
wells tested.

4. A shut-in pressure must be filed on Form C-122-A even if no gas is
measured during the production phase of the test. “Exempt" wells do
not require the filing of & shut-in pressure.

B. All Annual and Biennial Deliverability and Shut-In Pressure Tests
required by these rules must be filed with the Division's Aztec office
and with the appropriate gas transportation facility within 90 days
following the completion of each test. Provided however, that any test
completed between October 31 of the test year and January 31 of the
following year are due no later than January 31. No extension of time
for filing tests beyond January 31 will be granted except after notice
and hearing.

Failure to file any test within the above-prescribed times will subject
the well to the loss of one day's allowable for each day the test is
late. A well classified as marginal shall be shut-in one day for each
day the test is late.

SECTION 3: _Scheduling of Tests

A. Notification of Pools to be Tested

By September 1 of each year, the District Supervisor of the Aztec
District Office of the Division shall by memorandum notify each gas
transportation facility and each operator of the pools which are to be
scheduled for biennial testing during the following testing period from
January 1 through the last day of December of that test year. The
District Supervisor will also provide a list of “exempt" wells and a
list of wells that do not have a minimum of three Annual Deliverability
and Shut-In Pressure Tests on file.



Any well scheduled for testing during its test year may have the
conditioning period, test flow period, and some of the seven day shut-in
period conducted in December of the previous year provided that if the 7
day shut-in period immediately follows the test flow period the 7 day
shut-in pressure would be measured in January of the test year. The
earliest date that a well could be scheduled for Annual or Biennial
Deliverability and Shut-In Pressure Test would be such that the Test
Flow Period would end on December 25 of the previous year.

Downhole commingled wells sre to be scheduled for tests on dates for
pool of lowermost prorated completion of well.

B. Annual and Biennial Deliverability Tests

By November 1 of each year, each gas transportation facility shall, in
cooperation with the operators involved, prepare and submit a schedule
of the wells to which it is connected which are to begin testing in
December and January. Seid schedule shall be entitled, "Annuel and
Biennial Deliverability and Shut-In Pressure Test Schedule", and one
copy shall be submitted to the Division's Aztec office and to each
operator concerned. The schedule shall indicate the date of tests,
pool, operator, lease, well number, and location of each well.

At least 30 days prior to the beginning of each succeeding 2-month
testing interval, a similar schedule shall be prepared and filed in
accordance with the above.

The gas transportation facility and the Aztec District Office of the
Division shell be notified immediately by eny operator unable to conduct
any test as scheduled.

In the event a well is not tested in accordance with the existing test
schedule, the well shall be re-scheduled by the gas transportation
facility, and the Division and the operator of the well so notified in
writing. Every effort should be made to notify the Division of the new
schedule prior to the conclusion of the newly assigned 14-day
conditioning period.

Notice to the Division of Shut-In Pressure Tests which are scheduled at
a8 time other than immediately following the flow test must be received
prior to the time that the well is shut-in.

It shall be the responsibility of each operator to determine that all of
its wells are properly scheduled for testing by the gas transportation
facility to which they asre connected, in order that all annual and
biennial tests may be completed during the testing season.

In the event a well is shut-in by the state for over production, the
operator may produce the well for a period of time to secure a test
after notification to the Division. All gas produced during this



testing period will be used in determining the over/under produced
status of the well.

C. Deliverability Re-Tests

An operator may, in cooperation with the gas transportation facility,
schedule a well  for a deliverability re-test upon notification to the
Division's Aztec office at least ten days before the test is to be
commenced. Such re-test shall be for good and substantial reason and
shall be subject toc the spproval of the Division. Re-tests shall in all
ways be conducted in conformance with the Annuesl and Biennial
Deliverability Test Procedures of these rules. The Division, at its
discretion, may require the re-testing of any well by notification to
the operator to schedule such re-test. These tests as filed on Form
C-122-A should be identified as "RETEST" in the remarks column.

SECTION 4: Witnessing of Tests

Any Initial Annual or Biennial Deliverability and Shut-In Pressure Test
may be witnessed by any or all of the following: an agent of the
Division, an offset operator, a representative of the gas transportation
facility connected to the well under test, or a representative of the
gas transportation facility taking gas from an offset operator.

CHAPTER II PROCEDURE FOR TESTING

SECTION 1: Initial Deliverability and Shut-In Pressure Test Procedure

A. Within 80 days after a newly completed well is first delivered to a
gas transportation facility, the operator shall complete a
deliverability and shut-in pressure test of the well in conformance with
the “Annual and Biennial Deliverability and Shut-In Pressure Test
Procedures”, prescribed in Section 2 of this chapter. HResults of the
test shall be filed as required by Section 1 of Chapter I of these
rules.

B. In the event it is impractical to test a newly completed well in
conformance with Paragraph A above, the operator may conduct the
deliverability and shut-in pressure test in the foliowinglnanner
(provided, however, that any test so conducted will not be accepted as
the first annual deliverability and shut-in pressure test as described
in Paragraph A-1 of Section 2, Chapter I):

1. A 7-day or 8-day production chart may be used as the basis for
determining the well's deliverability, providing the chart so used is .
preceded by at least 14 days continuous production. The well shall
produce through either the casing or tubing, but not both, into a
pipeline during these periocds. The production valve and the choke
settings shall not be changed during either the conditioning or flow



period with the exception of the first ten (10) days of the

conditioning period when maximum production would over-range the meter
chart or location productinn equipment.

2. A shut-in pressure of at least seven days duration shall be taken.
This shall be the shut-in test required in Paragraph A, Section 1 of
Chapter I of.-these rules.

3. The average daily static meter pressure shall be determined in
accordance with Section 2 of Chapter Il of these rules. This pressure
shall be used as Py in calculating Py, for the Deliverability
Calculatlon

4. The daily average rate of flow shall be determined in accordance
with Section 2 of Chapter II.

5. The static wellhead working pressure (Py) shall be determined in
accordance with Section 2 of Chapter II.

6. The deliverability of the well shall be determined by using the data
determined in Paragraphs 1 through 5 above in the deliverability
formula in accordance with Section 2 of Chapter II.

7. The data and calculations for Paragraphs 1 through 6 above shall be
reported as required in Section 1 of Chapter 1 of these rules, upon
the blue-colored Form C-122-A or on white Form C-122-A and write
"INITIAL TEST ONLY" in remarks.

SECTION 2: Annual and Biennial Deliverability and Shut-In Pressure Test
Procedure

This test shall begin by producing a well in the normal operating manner
into the pipeline through either the casing or tubing, but not both, for
a period of fourteen consecutive days. This shall be known as the
conditioning period. The production valve and choke settings shall not
be changed during either the conditioning or flow periods except during
the first ten (10) deys of the conditioning period when maximum
production would over-range the meter chart or location production
equipment. The first ten (10) days of said conditioning period shall
not have more than forty eight (48) hours of cumulative interruptions of
flow. The eleventh to fourteenth days, inclusive, of said conditioning
period shall have no interruptions of flow whatsoever. Any interruption
of flow that occurs as normsl operation of the well as stop-cock flow,
intermittent flow, or well blow down will not be counted as shut in time
in either the condltlonlng or flow period.

The daily flowing rate shall be determined from an average of seven or
eight consecutive producing days, following a minimum conditioning

period of 14 consecutive days of production. This shall be known as the
flow period.



Instantaneous pressures shall be measured by deadweight gauge or other
method approved by the Division during the 7-day or 8-day flow period at
the casinghead, tubinghead, and orifice meter, and shall be recorded
along with instantaneous meter-chart static pressure reading.

If a well is producing through a compressor that is located between the
wellhead and the meter run, the meter run pressure and the wellhead
casing pressure and the wellhead tubing pressure are to be reported on
Form C-122-A. (Neither the suction pressure nor the discharge pressure
of the compressor is considered wellhead pressure.) A note shall be
entered in the remarks portion on Form C-122-A stating "This well
produces through a compressor”.

When it is necessary to restrict the flow of gas between the wellhead
and orifice meter, the ratio of the downstream pressure, psia, to the
upstream pressure, psia shall be determined. When this ratio is 0.57,
or less, critical flow conditions shall be considered to exist across
the restriction.

When more than one restriction between the wellhead and orifice meter
causes the pressures to reflect critical flow between the wellhead and
orifice meter, the pressures across each of these restrictions shall be
measured to determine whether critical flow exists at any restriction.
When critical flow does not exist at any restriction, the pressures
taken to disprove critical flow shall be reported to the Division on
Form C-122-A in item (n) of the form. When critical flow conditions
exist, the instantaneous flowing pressures required hereinabove shall be
measured during the last 48 hours of the 7-day or 8-day flow period.

When critical flow exists between the wellhead and orifice meter, the
measured wellhead flowing pressure of the string through which the well
flowed during test shall be used as Py when calculating the static

wellhead working pressure (Py) using the method established below.

When critical flow does not exist at any restriction, Pt shall be the

corrected average static pressure from the meter chart plus friction
loss from the wellhead to the orifice meter.

The static wellhead working pressure (Py) of any well under test shall
be the calculeted 7-day or 8-day average static tubing pressure if the
well is flowing through the casing; it shall be the calculated 7-day or
8-day average static casing pressure if the well is flowing through the
tubing. The static wellhead working pressure (Py) shall be calculated

by epplying the tables and procedures set out in this manual.

To obtain the shut-in pressure of a well under test, the well shall be
shut in some time during the current testing season for a period of
seven to fourteen consecutive days., which have been preceded by a
minimum of seven days of uninterrupted production. Such shut-in



pressure shall be measured with a deadweight gauge or other method
approved by the Division on the seventh to fourteenth day of shut-in of
the well. The 7-day shut-in pressure shall be measured on both the
tubing and the casing when communication exists between the two strings.
The higher of such pressures shall be used as P¢c in the deliverability

calculation. When any such shut-in pressure is determined by the
Division to be .abnormally low ‘or the well cen not be shut-in due to
"HARDSHIP" classification, the shut-in pressure to be used as Pg shall

be determined by che of the following methods:

1. A Division-designated value.

2. An average shut-in pressure of all offset wells completed in the
same zone. Offset wells include the four side and four corner wells,
if available.

3d. A calculated surface pressure based on a calculated bottom-hole
pressure. Such calculation shall be made in accordance with the
examples in this manual.

All Wellhead pressures as well as the flowing meter pressure tests which
are to be taken during the 7-day or 8-day deliverability test period as
required hereinabove shall be taken with a deadweight gauge or other
method approved by the Division. The pressure readings and the date and
time according to the chart shall be recorded and maintained in the
operator's records with the test information.

Orifice meter charts shall be changed and so arranged as to reflect upon
a single chart the flow data for the gas from each well for the full
7-day or 8-day deliverability test period; however, no tests shall be
voided if satisfactory explanation is made as to the necessity for using
test volumes through two chart periods. Corrections shall be made for
pressure base, measured flowing temperature, specific gravity. and
supercompressibility; provided however, if the specific gravity of the
gas from any well under test is not available, an estimated specific
gravity may be assumed therefor, based upon that of gas from near-by

wells, the specific gravity of which has been actually determined by
measurement.

The average flowing meter pressure for the 7-day or 8-day flow period
and the corrected integrated volume shall be determined by the

purchasing compeny that integrates the flow charts and furnished to the
operator or testing agency. -

The 7-day or 8-day flow period volume shall be calculated from the
integrated readings as determined from the flow period crifice meter
chart. The volume so calculated shall be divided by the number of
testing days on the chart to determine the average daily rate of flow
during seid flow period. The flow period shall have a minimum of seven



and a maximum of eight legibly recorded flowing days to be acceptable
for test purposes. The volume used in this calculation shall be
corrected to New Mexico 0il Conservation Division standard conditions of

15.025 psia pressure base, 60°F. temperature base and 0.60 specific
gravity base.

The daily voluﬁe of flow as determined from the flow period chart
readings shall be s€alculated by applying the Basic Orifice Meter Formula
or other acceptable industry stendard practices.

Q=C' {hPs}?

‘Where:

Q = Metered volume of flow Mcf/d @ 15.025 psia, 60° F., and 0.60
specific gravity.

C' = The 24-hour basic orifice meter flow factor corrected for flowing
temperature, gravity, and supercompressibility.

hy = Daily average differential meter pressure from flow period chart.
P¢ = Daily average flowing meter pressure from flow period chart.

The basic orifice meter flow factors, flowing temperature factor, and
specific gravity factor shall be determined from the tables in this
manual.

The daily flow period average corrected flowing meter pressure, psig,
shall be used to determine the supercompressibility factor.
Supercompressibility Tables may be obtained from the New Mexico 0il
Conservation Division.

When supercompressibility correction is made for a gas containing either
nitrogen or carbon dioxide in excess of two percent, the
supercompressibility factors of such gas shell be determined by the use
of Table V of the C.N.G.A. Bulletin TS-402 for pressures 100-500 psig,
or Table II, TS-461 for pressures in excess of 500 psig.

The use of tables for calculating rates of flow from integrator readings
which do not specifically conform to the New Mexico 0Oil Conservation
Division "Back Pressure Test Manual®, or this manual, may be approved
for determining the daily flow period rates of flow upon a showing that
such tables are appropriate and necessary.

The daily average integrated rate of flow for the 7-day or 8-day flow
period shall be corrected for meter error by multiplication by a
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correction factor. Said correction factor shall be determined by

dividing the square root of the deadweight flowing meter pressure, psia.
by the square root of the chart flowing meter pressure, psia.

Deliverability pressure, as used herein, is a defined pressure applied
to each well and used in the process of.comparing the abilities of wells
in a pool to prbduce at static wellhead working pressures equal to a
percentage of the 7-day shut-in pressure of the respective individual
wells. uch percentage shall be determined and announced periodically
by the Division based on the relationship of the average static wellhead
working pressures (Py) divided by the average 7-day shut-in pressure

(Pc) of the pool.

‘The deliverability of gas at the "deliverability pressure” of any well
under test shall be calculated from the test data derived from the tests
hereinabove required by use of the following deliverability formula:

Where:

D = Deliverability Mcf/d at the deliverability pressure, (Pg), (at
Standard Conditions of 15.025 psia, 60°F and 0.60 sp. gr.).

0 = Daily flow rate in Mcf/d. at wellhead pressure (Py).

Pc = 7-day shut-in Wellheed pressure, psia, determined in accordance
with Section 2 of Chapter II.

Pg = Deliverability pressure, psia, as defined above.

Pw = Average static wellhead working pressure, as determined from 7-day

or 8-day flow period, psis, and calculated from tables in this manusal
entitled “Pressure Loss Due to Friction" Tables for San Juan Basin.

n = Average pool slope of back pressure curves as follows:

For Pictured Cliffs and shallower formations 0.85
For formations deeper than Pictured Cliffs - 0.75

(Note: Special Rules for Any Specific Pool or Formation May Supersede
The Above Values. Check Special Rules If In Doubt.)

The value of the multiplier in the above formula (ratio factor after the
application of the pool slope) by which Q is multiplied shall not exceed
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a limiting value to be determined and announced periodically by the
Division. Such determination shall be made after a study of the test
data of the pool obtained during the previous testing season.

Downhole commingled wells are to be tested in year for pool of lowermost
prorated completion of well and shall use pool slope (ng, and
deliverability -pressure of lowermost poocl. The total flow rate from the
downhole commingled well will be used to calculate a value of
deliverability. For each prorated gas zone of a downhole commingled
well, a Form C-122-A is required to be filed and in the Summary portion
of that form, all zones will indicate the same data for line h, Pg, Q,
Pw. and P4q. The value shown for Deliverebility (D) will be that
percentage of the total deliverability of the well that is applicable to
this zone. A note shall be placed in the remarks column that indicates

thflpercentage of deliverability to be allocated to this zone of the
well.

Any test prescribed herein will be considered acceptable if the average
flow rate for the final 7-day or 8-day deliverability test is not more
than ten percent in excess of any consecutive 7-day or 8-day average of
the preceding two weeks. A deliverability test not meeting this
requirement may be declared invalid, requiring the well to be re-tested.

All charts relative to initial, annual, or biennial deliverability tests
or copies thereof shall be made available to the Division upon its
request.

All testing agencies, whether individuals, companies, pipeline
companies, or operators, shall maintain a log of all tests accomplished
by them, including all field test data. The operator shall maintain the
above data for a period of not less than two (2) years plus the current
test year.

All forms heretofore mentioned are hereby adopted for use in the San
Juan Basin Area in open form subject to such modification as experience
may indicate desirable or necessary.

Initial and Annual or Biennial Deliverability and Shut-In Pressure Tests
for gas wells in all formations shall be conducted and reported in
accordance with these rules and procedures. Provided however, these
rules shall be subject to any specific modification or change conteined
in Special Pool Ruies adopted for any pool after notice and hearing.

CHAPTER III INFORMATIONAL TESTS

A. A one-point back pressure test may be taken on newly completed wells
before their connection or reconnection to a gas transportation
faecility. This test sheall not be a required official test but may be
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taken for informational purposes at the option of the operator. When
taken. this test must be taken and reported as prescribed below:

ONE-POINT BACK PRESSURE POTENTIAL TEST PROCEDURE

1. This test shall be accomplished after a minimum shut-in of seven
days. The shut-in pressure shall be measured with a deadweight gauge
or other method approved by the Division.

2. The flow rate‘shall be that rate in Mcf/d measured at the end of a
three hour test flow period. The flow from the well shall be for
three hours through a positive choke, which has a 3/4-inch orifice.

- 3. A 2-inch nipple which pfovides a mechanical means of accurately
measuring the pressure and temperature of the flowing gas shall be
installed immediately upstream from the positive choke.

4. The absolute open flow shall be calculated using the conventional
back pressure formula as shown in this manual or the New Mexico (il
Conservation Division "Back Pressure Test Manual.“

5. The observed data and flow calculations shall be reported in
duplicate on Form C-122, "Multi-Point Back Pressure Test for Gas
Wells. "

6. Non-critical flow shall be considered to exist when the choke
pressure is 13 psig or less. When this condition exists the flow rate
shall be measured with a pitot tube and nipple as specified in this
manual or in the Division's Manual of "Tables and Procedure for Pitot
Tests."” The pitot test nipple shall be installed immediately
downstream from the 3/4-inch positive choke.

7. Any well completed with Z-inch nominal size tubing (1.995-inch ID)
or larger shall be tested through the tubing.

B. Other tests for informational purposes may be conducted prior to
obtaining a pipeline connection for a newly completed well upon
receiving specific approval therefor from the Division's Aztec office.
Approval of these tests shall be based primarily upon the volume of gas
to be vented.

CHAPTER IV Type of Tests Required for Wells Completed in Non-Prorated
Pools

SECTION 1: Initial Shut-in Pressure Tests for newly Completed Wells.

A. (Same as Chapter I, Section 1, A)

SECTION 2: Biennial Shut-in Pressure Tests
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A. Non-prorated wells will be tested biennially as required by the
District Office except as follows:

1. Wells which meet the “exempt" qualification as shown in Chapter
I, Section 2, paragraph A-2 of these rules shall also be exempt
from shut-in:-test requirements.

2. Wells classified as "hardship" wells during the test year shall
also be exempt from shut-in test requirements.

B. All shut-in tests required by these rules must be filed with the
Division's Aztec office by January 31 of the following year. Failure
to file the test will subject the well to being shut-in one day for
each day the test is late.

SECTION 3: Scheduling Tests

A. By September 1 of each year, the District Supervisor of the Aztec
District Office of the Division shall by memorandum notify each gas
transportation facility and each operator of the pools which are to be
scheduled for biennial shut-in pressure testing during the following
testing period from January 1 through the last day of December of that
test year. The District Supervisor will also provide a list of
"exempt” wells.

Any well scheduled for testing during its test year may have the test
flow period, and some of the seven day shut-in period conducted in
December of the previous year. The earliest date that a well could be
scheduled for Biennial Shut-In Pressure Test would be such that the
Test Flow Periond would end on December 25 of the previous year.

Downhole commingled wells are to be scheduled for tests on dates for
pool of lowermost completion of well.

SECTION 4: Test Procedure

A. To obtain the shut-in pressure of a well under test, the well
shall be shut-in some time during the current testing season for a
period of seven to fourteen consecutive days, which have been preceded
by a minimum of seven days of uninterrupted production. Such shut-in
pressure shall be measured by deadweight gauge or other method
approved by the Division on the seventh to fourteenth day of shut-in
of the wel{. The shut-in pressure shall be measured on both the
tubing and the casing when communication exists between the two
strings. The higher of such pressures shall be reported as the
shut-in pressure of the well.

SECTION 5: Filing of shut-in Pressure Data
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The results of this test will be filed in triplicate on Form C-125-B

showing the pressures in psia in column labeled "S. I. PRESSURE PSIA
(DWT)" with the Aztec District Office.

END OF THIS PRUPUSED MANUAL FOR TESTING IN SJB 11/10/86
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GAS WELL TESTING MANUAL FOR SAN JUAN
BASIN, NEW MEXICO

CHAPTER I TYPE OF TESTS REQUIRED FOR WELLS COMPLETED IN PROBATED GAS
POOLS

SECTION 1: Initial Deliverability and Shut-In Pressure Tests for Newly
Completed Well

Immedlately upon completion of each gas well in the San Juan Basin,

a shut-in pressure test of at least seven days duration shall be

made. This initial shut-in pressure shall be filed with the

Division's Aztec Office on either Form C-122 or C-104.

>

B. Within S0 days ater a well first delivers gas to a gas
transportation facility, the well shall have been tested in
accordance with Section 1 of Chapter II of these rules, "Initial
Deliverability and Shut-In Pressure Test Procedures”, and the
results of the test filed in triplicate with the Division's Aztec
office and one copy filed with the gas transportation facility to
which the well is connected. This test is to be filed on Form
C-122-A. Failure to file said test within the above-prescribed
90-day period will subject the well to the loss of one day's
allowable for each day the test is late.

1. If¥ the newly first delivered well is an infill well on a proration
unit, the old well on the unit is not reguired to be tested
provided it has a valid test on file for the current proration
year. Testing of the old well follows the regularly assigned test
year for the pool in which the wells are located. The new well is
required to be tested annually until at least three annual tests
are on file and then the well 1s to be tested biernnially wizth
other wells in that pool.

2.1+ the newly first delivered well is an infill well on a proration
unit and the old well on the unit is "exempt”, the ocld well is to
be tested along with the new well for the Initial and Annual
Deliverability and Shut-In Pressure Test. The old well will lose
its "exempt” classification and must be tested biennially along
with other wells in that pocl. The new infill well is reguired to
pe tested annually until at least three annual tests are on file
and then the well is to be tested biennially with other wells in
that oool.

and Annual or Biennial

C. The requirements for Initial s
ure fests and the nctificatiocn

T
Deliverability and Shut-In Pre

est
o=
S3su



requirements and scheduling of such tests which apply to newly
completed wells shall also apply to recompleted wells.

D. Any tests taken for informational purposes prior to pipeline

connection shall not be recognized as official tests for the
assignment of allowables.

SECTION 2. Annual and Biennial Deliverability and Shut-In Pressure Tests

A. Annual or Biennial Deliversbility and Shut-In Pressure Tests shall
be made on all gas wells during the period from January 1 through
December 31 of that year except as follows:

4

1. A newly completed well or a recompleted well shall be tested aon an
annual basis until a minimum of three annual tests have been
taken, after which the well shall be tested biennially as is
required for other wells in the pool in which the well is located.

W]

Wells classified as “"exempt” shall not be subject to the
requirements of annual or biennial deliverability tests

lassification of wells into or out of the "exempt"” status shall
be done once each year immediately following the reporting of June
production and shall be effective for the succeeding aennual test
period.

Gas wells completed in the Pictured Cliffs or any shallower
formation shall be classified “exempt" if at least thre=e months of
production history is available and the well failed to produce,
and is incapable of producing, an average of 250 MCF or more per
month during the months produced within the preceding 12-month
period, and the well is classified as marginal in the August Gas
Proration Schedule.

Gas wells completed in any formation deeoer than the Pictured
Cliffs formation shall be classified “exempt" if at least thre
months of production history is aveilable and the well failed tu
produce, and is incapable of producing, an average of 2200 MCF cor
more per month during the months produced within the preceding
1Z-month period, and the well is classified as marginal in the
August Gas Proration Schedule.

Gas wells on multlple well Gas Proration Units will not oe
classified “exempt” unless the Gas Proration Unit is classifisd as
marginal. Any or 8Ll wells on & marginal multiples well Ges
Froration Unit may be classified as “exempt" provided each Gas
FProration Unit so classified meets the Juail*’””tlch for "exempt"
status Gas Proration Units for wells oroducing from formstions
deeper than the Pictured Cliffs formaticn shall be classified
"exempt" 1f at least three months of procduction history is



B.

6]

available and the Gas Proration Unit failed to produce, and is
incapable of producing., an average of 2000 MCF or more per month
during the months produced within the preceding 12-month period,
and the Gas Proration Unit is classified as marginal in the August
Gas Proration Schedule. Gas Proratign Units are to be classified
as "exempt” because of their low producing ability.

The Distriet Supervisor of the Division's Aztec Office may
classify a well or Gas Proration Unit as "exempt" at any time if
the operator presents sufficient evidence to the District
Supervisor indicating that the well or Gas Proration Unit is
incapable of producing gas at a higher rate than that rate
reguired for "exempt"” classification for wells or Gas Proration
Units in that pool.

Once a well or Gas Proration Unit has been declared "exempt" for
the following test year, it shall remain classified "exemot" for
that test year.

3. If a test is filed on any well on a gas proration unit, the tost
Yy g p

requirement for the gas proration unit has been met. The
deliverability of the unit is taken only as the resulting sum of
all wells tested.

4, A shut-in pressure must be filed on Form C-122-A even if no gas is
al
S

measured during the production phase of the test. “Exempt" well
do not require the filing of a shut-in pressure.

All Annual and Biennial Deliverability and Shut-In Pressure Tests
required by these rules must be filed with the Division's Aztec
office and with the appropriate gas transportation facility within
90 days following the completion of each test. Provided nowever,
that any test completed between Cctober 31 of the test year and
January 31 of the following year are due no later than January 31.
No extension of time for filing tests beyond January 31 will be
granted except after notice and hearing.

Fallure to file any test within the above-prescribed times will
subject the well to the loss of orne day's allowable for esach day the
test is late. A well classified as marginal shall be shut-in one
day for each day the test is late.

TIOMN 3:  _Scheduling of Tests

Nwotification of Pools to be Testzad

SBv Sepntember 1 of each year, the District Supervisor of the Arzec
Cizirict Office of the Division chall by memorancum notify each gas
tranzportation facility and =ach operator of the gocls which are <o



te scheduled for biennial testing during the following testing
geriod from January 1 through the last day of December of that test
year. The District Supervisor will alsc provide a list of “exempt"
wells and a list of wells that do not have a minimum of three Annual
Deliverability and Shut-In Pressure Tests on file.

Any well scheduled for testing during its test year may have the
conditioning period, test flow period, and some of the seven day
shut—in period conducted in December of the previous year provided
that 1f the 7 day shut-in periocd immediately follows the test flow
period the 7 day shut-in pressure would be measured in January of

the test year. The earliest date that a well could be scheduled for
An wal or Biennial Deliverability and Shut-In Pressure Test would be
such that the Test Flow Period would end on December 25 of the
previgus year.

Downhole commingled wells are to be scheduled for tests on dates for
pool of lowermost prorated completion of well.

Annual and Biennial Deliverability Tests

By November 1 of each year, each gas transportation facility shall,
in cooperation with the operators involved, prepare and submit a
szchedule of the wells to which it is connected which are to begin
testing in December and January. Said schedule shall be entitled.
“"Annual and Biennial Deliverability and Shut-In Pressure Test
Schedule®, and one copy shall be submltted to the Division's Aztec
office and to each operator concerned. The schedule shall Lndlcahu
the date of tests, pool, operator, lease, well number, and locaticn
of each well.

least 30 days prior to the beginning of sach succeeding 2-mon+h
sting interval, a similar schedule shall be prepared and filed i,
cordance with the above.

gas transportation facility and the Aztec District Office of the
ivision shall be notified immediately by any operator unable 1o
sonduct any test as scheduled.

3

t ot

event a well is not tested in accordance with the exi
edule the well shall be re-scheduled by the gas

rtation fao;lluy, and the Division and the operator of *he
notified in writing. Every effort should be made to notify
vision of the new schedule prior to the conclusion of the
assigned l4-day conditicning period.
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It shall be the responsibility of each operator to determine that
all of its wells are properly scheduled for testing by the gas
transportation facility to which they are connected, in order that
all annual and biennial tests may be completed during the testing
Season.

In the event a well is shut-in by the state for over production, the
operator may produce the well for a period of time to secure a test
after notification to the Division. All gas produced during this
testing period will be used in determining the over/under produced
status of the well.

Deliverability Re-Tests

)

An operator may, in cooperation with the gas transportation
facility, schedule a well for a deliverability re-test upon
notification to the Division's Aztec office at least ten days before
the test is to be commenced. Such re-test shall be for good and
substantial reason and shall be subject to the approval of the
Division. Re-tests shall in all ways be conducted in conformance
with the Annual and Bienniel Deliverability Test Procedures of these
rules. The Division, at its discretion, may require the re-testing
of any well by notificaticn to the operator to schedule such
re-test. These tests as filed on Form C-122-A should be identified
as "RETEST™ in the remarks column.

)
m

CTION 4: Witnessing of Tests

Any Initial Annuel or Biennial Deliverability and Shut-In Pressure
Test may be witnessed by any or all of the following: an agent of
the Division, an offset operator, a representative of the gas
transportation facility connected to the well under test, or a
representative of the gas transportation facility taking gas from an
ffset gperator.

—
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Initial Deliverability and Shut-In Pressure Test Procedure

Within 90 deys after a newly completed well is first delivere

a gas transportation faciiity, the operator shall complete a
ability and shut—-in pressure test of the well in conformance
“"Annual and Biennisl Deliverability and Shut-In Pressure
edures”, prescribed in Section Z of this chapter. Results
st shall be filed as reguired by Section 1 of Chapter I of

"“l g Lt >



8. In the event it is impractical to test a newly completed well in
conformance with Paragraph A above, the operator may conduct the
deliverability and shut-in pressure test in the following manner
{(provided, however, that any test so conducted will not be accepted
as the first annual deliverability and shut-in pressure test as
described in Paragraph A-1 of Section 2, Chapter I):

1. A 7-day or 8-day production chart may be used as the basis for
determining the well's deliverability, providing the chart so used
is preceded by at least 14 days continuous production. The well
shall produce through either the casing or tubing, but not potn,
into a pipeline during these periods. The production valve and
the choke settings shall not be changed during either the
conditioning or flow period with the exception of the first ten
(10) days of the conditioning period when maximum production would
over-range the meter chart or location production equipment.

2. A shut-in pressure of at least seven days duration shall be taken.
This shall be the shut-in test required in Paragraph A, Section 1
of Chapter I of these rules.

3. The average daily static meter pressure shall be determined in
accordance with Section 2 of Chapter II of these rules. This
pressure shall be used as P+ in calculating Py for the

Deliverability Calculation.

4. The daily average rate of flow shall be determined in accordance
with Section 2 of Chapter II.

5. The static wellhead working pressure (Py) shall be determined in
accordance with Section 2 of Chapter II.

6. The deliverability of the well shall be determined by using the
data determined in Paragraphs 1 through 5 above in the
deliverability formule in accordance with Section 2 of Chapter II.

~4

The data and calculations for Paragraphs 1 through 6 above shall
be repcrted as reguired in Section 1 of Chapter [ of these rules,
upan the blue-colored Form C-122-A or on white Form C-122-A and
writs "INITIAL TEST ONLY" in remarxs.

SECTICN 2: Annual and Biennial Deliverability and Shut-In Pressure iest
Procedure
This test shall begin by producing a well in the normal operating
manner into the pipeline through either the casing cr tubirg, but
rnot both, for a period of fourteen consecutive days. This srnall oe
«~0own as the conditioning period. The production valve and choke
settincgs shell not be chenged during either the conditiconing or flcw



periods except during the first ten (10) days of the conditicning
period when maximum production would over-range the meter chart or
location production equipment. The first ten (10) days of said
conditiconing period shall not have more than forty eight (48) hours
of cumulative interruptions of flow. The eleventh to fourteenth
days, inclusive, of said conditioning period shall have no
interruptions of flow whatsoever. Any interruption of flow that
occurs as normal operation of the well as stop—cock flow,
intermittent flow, or well blow down will not be counted as shut-in
time in either the conditioning or flow period.

The daily flowing rate shall be determined from an average of seven
or eight consecutive producing days, following a minimum
conditioning period of 14 consecutive days of production. This
shall be known as the flow period.

Instantaneous pressures shall be measured by deadweight gauge or
other method approved by the Division during the 7-day or 8-day flow
period at the casinghead, tubinghead, and orifice meter, and shall
pe recorded along with instantaneous meter-chart static pressure
reading.

If a well is producing through a compressor that is located between
the wellhead and the meter run, the meter run pressure and the
wellnead casing pressure and the wellhead tubing pressure are to be
reported on Form C-122-A. (Neither the suction pressure nor the
discharge pressure of the compressor is considered wellhead
pressure. ) A note shall be entered in the remarks portion on Form
C-122-A stating “This well produces through a compressor”

When it 1is necessary to restrict the flow of gas between the
wellhead and orifice meter, the ratio of the downstream pressure,
ssia, to the upstream pressure, psia shall be determined. When this
ratio is 0.97. or less, critical flow conditions shall be considered
to exist across the restriction.

When more than one restriction between the wellhead and orific
meter causes the pressures to reflect critical flow between the
wellhead and orifice meter, the pressures across each of these
restrictions shall be measured to determine whether critical flow

ists at any restriction. When critical flow does not exist at any

1]
>

restriction, the pressures taken to d15p¢ove critical flow chall %e
reported to the Division on Form C 122-A in item (n) of the form.
When critical flow conditions exis the instantansous flowing
pressures recuired hereinabove shall be measured during the last 43
nours of the 7-day or 8-day flow period.

Jhen critical flow exists between the wellhead and orifice meter,
the measured wellhead flowing oressure of the string through which
the well flowed during test shzll be used as P+ when caloulating the
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4.

2.

for)

static wellhead working pressure (P,) using the method established
below.

Wher critical flow does not exist at any restriction, Py¢ shall be

the corrected average static pressure from the meter chart plus
friction loss from the wellhead to the orifice meter.

The static wellhead working pressure (Py) of any well under test

shall be the calculated 7-day or 8-day average static tubing
pressure if the well is flowing through the casing; it shall be the
calculated 7/-day or B-day average static casing pressure if the well
is flowing through the tubing. The static wellhead working pressure
(Py) shall be calculated by applying the tables and procedures set

out in this manual.

70 obtain the shut-in pressure of a well under test. the well shall
be shut in some time during the current testing season for a period
of seven to fourteen consecutive days, which have been preceded by a
minimum of seven days of uninterrupted production. Such shut-in
pressure shall be measured with a deadweight gauge or other method
approved by the Division on the seventh to fourteenth day of shut-in
of the well. The 7-day shut-in pressure shall be measured on both
the tubing and the casing when communication exists between the two
strings. The higher of such pressures shall be used as Pz in the
deliverability calculation. When any such shut-in pressure is
determined by the Division to be abnormally low or the well can not
be shut-in due to "HAROSHIP" classification, the shut-in pressure to
be used as Pg shall be determined by one of the following methods:

A Division-designated value.

An average shut-in pressure of all offset wells completed in the
same zone. UOffset wells include the four side and four corner
wells, 1f available.

A calculated surface pressure based on a calculated bhottom—hole
pressure. Such calculation shall be made in accordance with the
examples in this manual.

All ‘Wellhead pressures as well as the flowing meter pressure tests
which are to be taken during the 7-day or 8-day deliverability test
neriod as reguired hereinabove shall be taken with a deadweight
gauge or other method approved by the Division. The pressure
readings and the date and time according to the chart chall be
recorded and maintained in the operator's records with the test
information.

Orifice meter charts shall be changed and so arranged as to reflsct
upon a single chart the flow cats for the gas from each weil for the
fuull 7-day or 8-day deliverability t2st perind; however, ~2 T9873



shall be voided if satisfactory explanation is made as to the
necessity for using test volumes through two chart periods.
Corrections shall be made for pressure base, measured flowing
temperature, specific gravity, and supercompressibility; proviced
however, if the specific gravity of the gas from any well under test
is not available, an estimated specific gravity may be assumed
therefor, based upon that of gas from near-by wells, the specific
gravity of which has been actually determined by measurement.

The average flowing meter pressure for the 7-day or 8-day flow
period and the corrected integrated volume shall be determined by
the purchasing company that integrates the flow charts and furnished
TO the ogperator or testing agency.

The 7-day or 8-day flow pericd volume shall be calculated from the
integrated readings as determined from the flow period orifice meter
chart. The volume so0 calculated shall be divided by the number of
testing days on the chart to determine the average daily rate of
flow during said flow period. The flow period shall have a minimum
of seaven and a maximum of eight legibly recorded flowing days to be
acceptable for test purposes. The volume used in this calculation
shall be corrected to New Mexico 0il Conservation Division standard

conditions of 15.025 psia pressure base, 609F. temperature base and
0.60 specific gravity base.

The daily volume of flow as determined from the flow period chart
readings shall be calculated by applying the Basic Orifice Meter
Focrmula or other acceptable industry standard practices.

= ' {hyPs}l/?

G = Metered volume of flow Mcf/d ® 15.025 psia, 60° F., and 32.30
3 “flc gravity.

C'" = The 24-hour basic orifice meter flow factar cor
flowing temperature, gravity, and supercompressibil

nw = Jaily average differential meter pressure from flow pericd

H

Uaily average flowing meter pressure from flow period cnart.
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The basic orifice meter flow factors, flowing temperature factor,
and specific gravity factor shall be determined from the tables 1n
this manual.

The daily flow period average corrected flowing meter pressure,
psig, shall be used to determine the supercompressibility factor.
Supercompressibility Tables may be obtained from the New Mexico 0il
Conservation Division.

When supercompressibility correction is made for a gas containing
either nitrogen or carbon dioxide in excess of two percent, the
supercompressibility factors of such gas shall be determined by the
use of Table V of the C.N.G.A. Bulletin TS-402 for pressures 100-500
nsig, or Table II, TS-461 for pressures in excess of 500 psig.

The use of tables for calculating rates of flow from integrator
readings which do not specifically conform to the New Mexico 0il
Conservation Division "Back Pressure Test Manual", or this manual.
may be approved for determining the daily flow period rates of flow
upon a showing that such tables are appropriate and necessary.

The daily average integrated rate of flow for the 7-day or 8-day
flow period shall be corrected for meter error by multiplication by
a correction factor. Said correction factor shall be determined by
dividing the square root of the deadweight flowing meter pressure,
psia, by the square root of the chart flowing meter pressure, psia.

Celiverability pressure, as used herein, is a defined pressure
applied to each well and used in the process of comparing the
abilities of wells in a pool to produce at static wellhead working
pressures equal to a percentage of the 7-day shut-in pressure of the
respective individual wells. Such percentage shall be determined anrd
announced periodically by the Division based on the relationship of
the average static wellhead working pressures (Py) divided by the
average 7-day shut-in pressure (Pn) of the pool.

The deliverability of gas at the "deliverability oressure" of any
well under test shall be calculated from the test data derived from
the tests hereinabove required by use of the following
deliverability formula:

)

= Deliverability Mcf/d at the deliverability pressure, (Pg), {(at

Stardard Conditicns of 15.025 psia, 30°F and 0.60 sp. gr. ).
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Q = Daily flow rate in Mcf/d, at wellhead pressure (Py).

Pc = 7-day shut-in Wellhead pressure, psia, determined in accordance
with Section 2 of Chapter II.

Pg = Deliverability pressure, psia, as defined above.

Pw = Average static wellhead working pressure, as determined fraom

7-day or 8-day flow period, psia, and calculated from tables in this
manual entitled "Pressure Loss Due to Friction" Tables for San Juan
Basin.

n = Average pool slope of back pressure curves as follows:

For Pictured Cliffs and shallower formations 0.85
For formations deeper than Pictured Cliffs 0.75

(Note: Special Rules for Any Specific Pool or Formation May
Supersede The Above Values. Check Special Rules If In Doubt.)

The value of the multiplier in the above formula (ratio factor after
the application of the pool slope) by which Q is multiplied shall
not exceed a limiting value to be determined and announced
periodically by the Bivision. Such determination shall be made
after a study of the test data of the pool obtained during the
previous testing season.

Downhole commingled wells are to be tested in year for pool of
lowermost prorated completion of well and shall use pool slope (n),
and deliverability pressure of lowermost pool. The total flow rate
from the downhole commingled well will be used to calculate a value
of deliverability. For each prorated gas zone of a downhole
commingled well, a Form C-122-A is required to be filed and in the
Summary portion of that form, all zones will indicate the same data
for line h, Pg, Q, Py, and P4. The value shown for Deliverability
(D) will be that percentage of the total deliverability of the well
that is applicable to this zone. A note shall be placed in the
remarks column that indicates the percentage of deliverability to be
allocated to this zone of the well.

Any test prescribed herein will be considered acceptable if the
average flow rate for the final 7-day or 8-day deliverability test
is not more than ten percent in excess of any consecutive 7-day or
8-day average of the preceding two weeks. A deliverability test not
meeting this requirement may be declared invalid, requiring the well
TS ke re-tested.
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All charts relative to initial, annual, or biennial deliverability
tests or copies thereof shall be made available to the Division upon
its reqguest.

All testing agencies, whether individuals, companies, pipeline
companies, or operators, shall maintain a log of all tests
accomplished by them, including all field test data. The operator
shall maintain the above data for a period of not less than two (2)
years plus the current test year.

All forms heretofore mentioned are hereby adopted for use in the San
Juan Basin Area in open form subject to such modification as
experience may indicate desirable or necessary.

Initial and Annual or Biennial Deliverability and Shut-In Pressure
Tests for gas wells in all formations shall be conducted and
reported in accordance with these rules and procedures. Provided
however, these rules shall be subject to any specific modification
or change contained in Special Pool Rules adopted for any pool after
notice and hearing.

CHAPTER III INFORMATIONAL TESTS

A.

A one-point back pressure test may be taken on newly completed wells
before their connection or reconnection to a gas transportation
facility. This test shall not be a required official test but may
be taken for informational purposes at the option of the operator.
When taken, this test must be taken and reported as prescribed
below:

ONE-POINT BACK PRESSURE POTENTIAL TEST PROCEDURE

1.

~J

This test shall be accomplished after a minimum shut-in of seven
days. The shut-in pressure shall be measured with a deadweight
gauge or other method approved by the Division.

The flow rate shall be that rate in Mcf/d measured at the end of a
three hour test flow period. The flow from the well shall be for
three hours through a positive choke, which has a 3/4-inch
orifices.

A 2~-inch nipple which provides a mechanical means of accurately
measuring the pressure and temperature of the flowing gas shall be
installed immediately upstream from the positive choke.

The absolute open flow shall be calculated using the conventional
back pressure formula as shown in -this manual or the New Mexico
0il Conservation Division "Back Pressure Test Manual.”
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5. The observed data and flow calculations shall be reported in
duplicate on Form C-122, "Multi-Point Back Pressure Test for Gas
Wells.”

6. Non-critical flow shall be considered to exist when the choke
pressure is 13 psig or less. When this condition exists the flow
rate shall be measured with a pitot tube and nipple as specified
in this manual or in the Division's Manual of "Tables and
Procedure for Pitot Tests.™ The pitot test nipple shall be
installed immediately downstream from the 3/4-inch positive choke.

7. Any well completed with 2-inch nominal size tubing (1.995-inch ID)
or larger shall be tested through the tubing.

B. Other tests for informational purposes may be conducted prior to
obtaining a pipeline connection for a newly completed well upon
receiving specific approval therefor from the Division's Aztec
office. Approval of these tests shall be based primarily upcn the
volume of gas to be vented.

CHAPTER IV Type 'of Tests Required for Wells Completed in Non-Prorated
Pools

SECTION 1: Initial Shut-in Pressure Tests for newly Completed Wells.

A. (Same as Chapter I, Section 1, A)
SECTION 2: Biennial Shut-in Pressure Tests

A. Non-prorated wells will be tested biennially as required by the
District Office except as follows:

1. Wells which meet the "exempt"” gqualification as shown in Chapter
I, Section 2, paragraph A-2 of these rules shall alsoc be exempt
from shut-in test requirements.

2. Wells classified as "hardship"” wells during the test year shall
also be exempt from shut-in test requirements.

8. All shut-in tests regquired by these rules must be filed with the
Division's Aztec office by January 31 of the following year.
Failure to file the test will subject the well to being shut-in
one day for each day the test is late.

SECTION 3: Scheduling Tests

>

y September 1 of each year, the District Supervisor of the Aztec
istrict Office of the Division shall by memorandum notify each

B
™
L
gas transportation facility and each operator of the pools which
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are to be scheduled for biennial shut-in pressure testing during
the following testing period from January 1 through the last day
of December of that test year. The District Supervisor will also
provide a list of "exempt” wells.

Any well scheduled for testing during its test year may have the
test flow period, and some of the seven day shut-in period
conducted in December of the previous year. The earliest date
that a well could be scheduled for Biennial Shut-In Pressure Test
would be such that the Test Flow Period would end on December 25
of the previous year.

Downhole commingled wells are to be scheduled for tests on dates
for pool of lowermost completion of well.

SECTION 4: Test Procedure

A.

To obtain the shut-in pressure of a well under test, the well
shall be shut-in some time during the current testing season for a
period of seven to fourteen consecutive days, which have been
preceded by a minimum of seven days of uninterrupted production.
Such shut-in pressure shall be measured by deadweight gauge or
other method approved by the Division on the seventh to fourteenth
day of shut=in of the well. The shut—-in pressure shall be
measured on both the tubing and the casing when communication
exists between the two strings. The higher of such pressures
shall be reported as the shut-in pressure of the well.

SECTION 5: _Filing of shut-in Pressure Data

The results of this test will be filed in triplicate on Form
C-125-B showing the pressures in psia in column labeled "S. I.
PRESSURE PSIA %DNT)" with the Aztec District Office.
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PITOT TABLES 11/17/86 LETTER SIZE FINAL @ 6000° Paga 1
- [ PIT0T TUBE [IMPACT |PRESSURE FLOV NIPPLE | INSIDE [ DIAMETER |
[ INCHES |OUNCES/ | INCHES [LBS. PER[ 1” nominal | 2" nominal | 3° nominal | 4° nominal
WATER |5Q. IN. |MERCURY |SQ. IN. Jectual dia. |actual _dia. actual dis. actual dia.
1. 040 2.067 3. 068 4.026
.1 1" 8 o1 156
2 15 58 128 221
.3 _ 18 71 157 27
.4 i _ 2 & 181 312
5 2 %[ 34
.6 26 101 222 383
.7 28 100 240 413
.8 — 80 116 2517 442
.9 .52 32 124 272 469
1.0 34 130 287 404
1.1 35 137 301 518
{ 1.2 37 143 314 541
1.3 33 148 321 — 563
1.4 40 154 339 564
1.5 41 158 351 605
1.6 42 165 363 625
1.7 .98 A4 170 374 644
1.8 45 175 385 663
1.0 46 179 395 681
2.0 47 184 406 698
— 2.1 49 189 416 —_ 116
2.2 50 193 425 733
2.3 51 197 435 7409
2.4 ~ 527 202 444 ~ 165
2.5 53 206 453 761
2.6 .50 54 Z10 A2 706
2.1 .20 55 214 471 812
2.8 56 218 480 826
2.0 5T [ L5 BAT
3.0 58 225 497 855
3.1 59 229 505 870
3.2 60 233 K B63
3.3 61 236 521 897
3.4 62 240 520 a1i
3.5 2.02 63 244 537 g24
3.6 64 247 TA4 a37
3.7 64 250 502 _ 850
3.8 65 254 550 963
3.0 66 257 566 0975
4.0 — 67 760 S14 N
4.1 .30 68 264 ~ 581 1, 000
4.2 60 — 267 5838 1,012
4.3 2.49 70 270 585 1,024
4.4 70 273 602 1, 036
4.5 i 276 608 1, 048
4.6 72 279 615 1, 059




PITOT TABLES 11/17/86 LETTER SIZE FINAL @ 6000° Page 2
J DPTI0T | TURF | THPAGT [PRFSSURE]  FLOW NTPPIE | INSIDE | DIAMETER |
[ INCHES [OUNCES/ | INCHES [LBS. PER| 1" nominal | 2" nominal | 3" nominal | 4" nominal
WATER |SO. IN. |MERCURY [SQ. IN. |actual dia. |sctual dia. | actual dia. | actual dia.
1.040 2.067 3.068 4.026
47 73 282 62 1,071
18 73 255 L] 7,082
2.0 _ 74 268 B35 1,093
5.0 - 75 291 641 1,104
A T6 20 548 115
5.2 3.01 76 207 654 1,126
5.3 — 77 300 660 1,137
5.4 40 18 303 __bb 1,148
8.5 79 505 673 1,158
5.6 — 0 _ 308 610 1,160 __
S.1 80 3N 685 1,179
5.8 81 314 601 1,189
5.8 81 316 697 1.200
6.0 82 318 703 1,210
6.1 3.53 83 32 708 1,220
6.2 B3 324 714 1,230
6.3 84 327 720 1,240
5.4 — 85 ;) 128 1,240
6.5 85 332 NE]] 1,250
6.6 86 334 737 1,269
6.7 — 1 — 31 142 1,278
6.6 .50 - 87 339 748 1,288
6.0 3.00 .25 88 342 753 1,207
7.0 [] 344 759 1,307
7.1 89 347 764 1,316
1.2 00 340 770 1, 325
7.3 91 352 775 1,334
7.4 91 354 780 1,343
7.5 il 357 185 1,353
7.8 02 350 791 1, 362
7.7 03 361 706 1,370
7.6 4.51 — 04 364 801 1,379
7.9 04 366 806 1,386
8.0 05 358 811 1,307
8.1 g g5 371 816 1,406
8.2 .60 96 3713 821 1,414
. a7 375 826 1,423
8.4 97 377 831 1,431
8.5 06 360 836 1, 440
B.6 — 98 32 847 1,448
B.7 5.03 g9 g 846 1,457
B.6 00 851 1,465
5.9 100 368 856 1,473
9.0 101 301 860 1, 482
a1 101 363 865 1. 430
9.2 102 395 870 1, 498




PITOT TABLES 11/17/86 LETTER SIZE FINAL @& 6000' Page 3
[ PIT0T | TUBE | IMPACT |PRESSURE]  FLOW _ NIPPLE | INSIDE | DIAMETER |
[ INCHES [OUNCES/ | INCHES [LBS. PER| 1" nominal | 2° nominal | 3" nominel | 4" nominal
WATER [SQ. IN. [HMERCURY [SQ. IN. |actual dia. |actual dia. | actual dia. | actual dia.
1.040 2.067 3.068 4.026
9.3 102 %37 |65 1,506
0.4 — 103_ 308 878 1,504
[ 9.5 5.48 701 103 401 864 1, 522
6.6 104 403 889 1,530
9.7 _ 104 405 | 893 1,538
9.8 @ ~‘ﬁﬁ m 1’——
[ 0.0 105 410 002 1,554
10.0 106 iz | 007 1,562
10. 1 107 414 N 1,570
0.2 15 107 416 J16 1,577
10.3 108 418 920 1,585
[ 10.4 | 6.01 108 420 925 1,593
- 10.5 100 422 929 1,600
10.6 109 424 934 1,608
10.7 4 110 426 Q38 1,616
10.8 .79 110 478 943 1,623
10.9 .80 111 430 047 - 1,631
11.0 171 432 851 1,638
11.1 112 434 a56 1,645
11.2 - 112 435 960 1,653
11.3_| 6.53 113 438 964 1,660
11.4 113 440 968 1,668
11.5 114 441 973 1,675
11.6 114 443 a77 1,662
11.7 115 445 981 1,689
1.8 115 447 e85 1,607
11.9 116 449 989 1,704
12.0 116 451 904 1,719
2.1 6.99 17 453 838 1,718
12.2 117 455 1,002 1,725
12.3 118 457 1, 006 1,732
—12.4 118 — 458 1,010 1,739
12.5 119 460 1,014 1,746
#13.0 | 7.50 | 171 450 1,033 1770
7.15 .99 — 123 a7l 1,050 1,808
8.00 .50 125 484 1, 067 1,837
8.2 12T 32 1. 0684 1,866
8.50 129 409 1,100 1,694
~8.75 130 507 1,116 1,022
300 132 514 1,732 7,949
.25 134 521 1, 147 1,976
0.50 — 136 5728 1. 963 — 2,002
Q.75 1.24 136 535 1,178 2,028
10.00 130 541 1,193 2. 054
10.25 141 548 1. 208 2,080
16.2_ | 10.50 1.34 .66 143 555 1,222 2,105




PITOT TABLES 11/17/86 LETTER SIZE FINAL @ 6000° Page 5
.[TPITOT | TUBE [IMPACT |PRESSURE]  FLOW NIPPLE —INSIOE “DIAMETER |
TINGHES [OONCES/ | INGHES [UBS. PER| 1™ nominal | 2° nowinal | 3° nominal | 4° nominal
WATER |SQ. IN. HMERCURY [SQ. IN. |actual dia. jactual dia. | actual dia. | actual dia.
1.040 2.067 3.068 4.026
10.0 | 11.00 1.40- .60 146 §66 1,251 2, 154
: 11.50 - — 150 _ — 581 1,270 2,203
12.00 1.53 [|_.75 153 563 1,307 2,250
12.50 - 156 605 1,334 2,297
13.00 150 617 1.360 2342
13.50 162 629 -1,866 2,387
14.00 165 641 1,411 - 2,431
251 1 14.50 160 B -3 1,436 _ 2,474
15.00 171 663 1,461 2,516
15.80 | 1.07 114 674 1,485 2,551
16. 00 1.00 176 665 1, 500 2,508
16. 50 179 696 1,532 2,639
17.00 162 706 1,555 2.618
30.3 | 17.50 164 716 1,578 2, 117
18.00 167 726 1, 600 2, 156
18.50 190 736 1,623 2, 194
19. 00 192 746 1, 644 2,832
0.50 | 2.48 — 105 TS5 1,666 2,550
20. 00 1.25 197 766 1,687 _ 2,905
— 35.5 | 20.50 200 715 1,108 2, 941
—21.00 202 785 1. 129 29717
21.50 — 204 704 1, 740 3,012
22.00 207 803 1,760 3,047
22.50 209 812 1, 769 3, 081
30.8 | 23.00 211 821 1,800 3,115
23.50 | 2.99 j — 214 830 1,820 3,148
24_00 1.50 Z16 839 1,848 3,162
24.50 218 848 1,867 3,215
25.00 221 856 1,886 3.248
~ 25.50 223 865 1,805 3, 260
45.0 | 26.00 225 873 1,024 3,312
"26.50 221 681 1,042 3.344
27. 00 229 890 1,960 3,315
26.00 1.75_ 233 906 1,096 3,437
28. 50 235 014 2,014 3, 468
[ 50.2 | 29.00 231 2. 031 3,408
20.50 240 930 2,049 3,526
30. 00 242 038 2,066 3,558
30.50 — 244 046 2. 083 3,568
31.00 — 246 853 2. 100 3,617
54.5 | *31.50 | 4.00 1.96 247 —060 2 115 3,641
3.20 753 084 2, 167 3, 131
440 250 1, 007 2,218 3,819
~ 4.60 — 265 _ 1,029 2. 268 3. 805
65.2 | 37.71 4.060 2.35 271 1,051 2,316 3,089




PITOT TABLES 11/17/86 LETTER SIZE FINAL @ 6000 Page 6
[ PITOT | TUBE | IMPACT |PRESSURE]  FLOW NIPPLE | INSIDE | DIAMETER |
[CINCHES [OUNCES/ | INCHES [LBS. PER| 1" nominal | 2° nominal | 3° nominal | 4" nominal
| WATER _|SQ. IN. [MERCURY [SQ. IN. [actual dia. |actual dia. | actual dia. | actual dia.

1.040 2.067 3.068 4.026

66.0 | 39.26 | 500 | 2.45 | 216 | .01 2, 564 4,07
40.85 | 5.20 | 2.55 | 282 1,004 2. 411 3152 |

5.40 | 281 1,115 | 2,457 4,231

5.60 -} 293 1,336 | 250 4, 308

5.80 296 1,1% ~2, 546 4385

6.00 | 303 4,176 2, 590 4, 460

_ 6.20 | 3.04 | 308 1,185 2,633 4,533

50.26 | 6.40 — 1 313 1,214 1 . 2675 4,606

5.60 318 1,233 2,116 4,677

75.60 %22 1,251 2,757 4,788

7.00 k73] 1,210 2,197 4,817

7.20 | 3.53 | 332 1,268 2,837 4,885

7.40 336 1,306 2,676 4,953

56.70 | 7.60 341 1,323 2,915 5,019

7.80 345 1,340 2,953 5, 085

8.00 350 1,357 2,990 — 5,150

8.20 | 4.02 354 1,374 3, 028 5,214

8.40 358 _ 1,301 3,064 5,271

8.60 362 1.4 3, 101 5,339

— 8.80 367_ 1,424 31 5, 407

70.70 | 4.00 — 311 1, 440 3, 112 5. 462

8.20 | 4.51 375 1,456 3, 207 5,522

— 9.40 378 1,41 3, 242 5,562

75.41 9. 60 363 1,487 3,216 5,641

9. 80 387 1,502 3,310 5, 700

10.00 | — 301 1,518 3,343 5. 757

80.13_ | 10.20 | 5.00 395 1,533 3,377 5,815

10.40 399 1,548 3,410 5,871

10.60 402 1,562 3, 447 5,028

84.84 | 10.80 406 1,577 3,415 5, 963

11,00 410 1,592 3,507 6, 038

. 11.20 | 5.49 214 1,606 3,538 6. 093

89.55 | 11.40_ A17 1,620 3,570 6, 147

11.60 A2 1,635 3, 601 — 6,201

11.80 425 1,648 3,62 6,254

84.27 | 12.00 A28 1, 662 3, 663 6, 307

85.84 | 12.20 | 5.98 432 1.676 3603 6.350

12.40 435 1,690 3,123 6,411

12.60 430 1,704 3,753 6, 463

100.55 | 12.80 _ 437 1,717 3, 163 6. 514

13.00 445 1,730 3,812 6, 565

— 13,20 | ®©.47 443 1,744 3,841 6. 615

105.26 | 13.40 452 1,757 3, 870 6, 665

13.60 456 1,710 3, 890 6, 114

13.80 — 453 1,783 3. 928 6. 763

100.3 | 109.08 | 14.00 | 6.87 462 1,7 3,956 6,612




PITOT TABLES 11/17/86 LETTER SIZE FINAL 8 6000' " Page

PITOT | TUBE | IMPACT |PRESSURE FLOV NIPPLE INSIDE | DIAMETER |
|_INCHES |OUNCES/ | INCHES |LBS. PER| 1" nominal | 2 nominal | 3° nominal | 4" nominal
WATER 1SQ. IN. [MERCURY [SQ. IN. |actual dia. |actual dia. actual dia. | actual dia.
1.040 2. 067 3.068 4.026
107.1 | 113.01 | 14.50 | 7.11 &1 1,821 — 4,026 6,833
15.00 470 1,850 4,095 7, 051
15.50 |- 487 1,889 4,163 7, 166
125.68 | 16.00 [ 494 1. 4,229 7,283
16.50 | 6.00 §02 1,048 4265 1,306
~17.00 510 1,079 4,359 1,507
17.50 S17 008 4,423 - 71,616
- 18.00 4 en24 vl 2,030 o] vk, 480 1, 724
18.50 | 9.07 % 2, 004 &, A <]
14525 | 10.00 T30 2,002 4,600 1,036
19.50 546 2,119 4,669 8, 040
20. 00 853 2, 146 4, 128 8, 142
) 10.06 560 2. 113 4187 _ 8. 243
21.00 'S566 2,199 4, 845 8,343
21.50 §73 2,225 4,002 8, 442
22.00 580 2. 251 4,050 8, 540
176.75 | 22.50 | 11.04 566 2,216 5. 015 8,636
.0 503 2,302 _ 5,071 8,732
23.50 509 2, 326 5,125 8,826
2400 606 2. 351 S, 180 6,019
24.50 | 12.02 612 2.315 5.233 g, 012
13500 618 2, 400 5, 286 5,103
200.32 | 25.50 624 2,423 5. 330 g, 104
26.00 630 2, 447 5, 391 g, 264
26.50 | 13.00 636 2, 471 S. 443 8,372
Z7.00 642 2. 404 T, 404 g, 450
27.50 648 2,517 5,544 g, 548
26.00 654 2, 539 S, 505 g, 634
28.50 | 13.98 660 2. 562 5,644 , 120
29.00 666 2, 564 S, 694 g, 805
20.50 671 2,607 5,783 9, 880
30.00 | 677 2,629 S, 791 9,972
240.22 | %30.58 | 15.00 683 2,653 S, 844 10, 063
256.24 | 32.62_| 16.00 | 106 2,140 6,036 10,394
34.66_| 17.00 127 2,824 6, 221 10,713
36.70 | 16.00 748 2, 906 b, 402 11, 024
38.74__| 10.00 768 —_ 2,985 6.577 11.326
40.77 | 20.00 769 3,063 6. 748 11,620
4281 | 21.00 808 3, 1% 6. 015 11,007
44.85 | 22.00 827 3,213 7,017 12,187
46.80 | 23.00 845 3,285 1. 231 12, 461
—__ | 4803 [ 24.00 664 3,355 1,302 12,7128
602.6_| 400.38 | 50.97 [ 25.00 862 3,425 1,545 12,992
§3.01 | 26.00 899 3, 492 1,604 13,248
55.04_| 27.00 o7 _ 3.558 | T84 13,502
775.8 | 448.42 | 57.08 | 26.00 033 3,624 7. 984 13, 749




SPECIFIC GRAVITY FACTORS

Paga 1

Specific
Gravity | 0.0 . 001 . 002 . 003 . 004 . 005 . 006 . 007 . 008 . 008
.510 1.085 | 1.084 | 1.083 | 1.081 | 1.080 | 1.079 | 1.078 | 1.077 | 1.076 | 1.075
.520 1.074 | 1.073 | 1.072 | 1.071 { 1,070 | 1.069 | 1.068 | 1.067 | 1.066 | 1.065
. 530 1.064 |{ 1.063 | 1.062 | 1.061 | 1.060 | 1.059 | 1.058 | 1.057 | 1.056 | 1.055
.540 1.054 | 1,053 | 1.052 | 1.051 | 1.050 | 1.049 | 1.048 | 1.047 | 1.046 | 1.045
. 550 1.044 | 1.044 | 1.043 | 1.042 | 1.041 { 1.040 | 1.039 | 1.038 | 1.037 | 1.036
. 560 1.035 | 1.034 | 1.033 | 1.032 { 1.031 | 1.031 | 1.030 | 1.029 | 1.028 | 1.027
.570 1.026 | 1.025 | 1.024 | 1,023 { 1.022 | 1.022 | 1.021 | 1.020 | 1.019 | 1.018
. 580 1.017 | 1.016 | 1.015 | 1.014 { 1.014 | 1.013 | 1.012 | 1.011 | 1.G10 | 1.00Q
. 580 1.008 { 1.008 | 1.007 § 1.006 | 1.005 1.004 | 1.003 | 1.003 | 1.002 | 1.001
.600 1.000 | .9992 { .9983 | .9975 | .9967 | .9959 | .8G950 | .9942 | .9834 | .9926
.610 .9918 | .9910 | .9901 | .9893 | .9885 | .9877 | .9869 | .9861 | .9853 | .9845
.620 .9837 | .9829 | .66822 | .9814 | .9806 | .9798 | .9790 | .9782 | .9775 | .9767
.630 .975Q | .Q751 | .9744 | .9736 | .9728 | .9721 | .9713 | .9705 | .96G8 [ .96G0
. 640 .9682 | .9675 | .9667 | .9660 | .9652 | .9645 | .9637 | .9630 | .9623 | .9615
.B50 .9608 | .9600 | .9583 | .9585 | .9578 | .8571 .0564 | .9556 | .954Q9 | .G8542
. 660 L9535 | .8527 | .9520 | .9513 | .9506 | .9498 | .9492 | .9484 | .9477 | .9470
.670 .9463 | .9456 | .9448 | .9442 | .9435 | .9428 | .9421 | .9414 | .9407 | .9400
.680 .9393 | .9386 | .9380 | .9373 | .9366 | .8359 | .9352 | .9345 | .9339 | .0332
. 630 .9325 | .9318 | .9312 | .9305 { .82988 | .9291 | .9285 | .9278 | .9271 | .9265
.700 .9258 | .9252 | ,9245 | .9238 { .G9232 | .9225 | .9219 | .9212 | .9206 | .9199
.710 .G183 | .9166 | .9180 | .9173 | .9167 | .9161 | .8154 | .9148 | .Q9141 | .Q135
.720 .9129 | .9122 | .9115 | .8110 | .9103 | .9097 | .9091 | .9085 | .9078 | .9072
. 730 .9066 | .9060 | .9054 | .9047 | .9041 | .9035 | .9029 | .9023 | .8017 | .9011
. 740 .9005 | .8998 | .B8992 | .8986 | .8980 | .8974 | .8968 | .8962 | .8356 | .B8950
. 750 .8944 | .8938 | .8932 | .8926 | .8921 | .8915 | .8909 | .B903 | .8897 | .B8891
. 760 .8885 | .8879 | .8874 | .8868 | .8862 | .8856 | .8850 | .8845 | .883Q | .8833
.770 .8827 |..8822 | .8816 | .8810 | .8805 | .8799 | .8793 | .8787 | .8782 | .8776
. 780 .8771 | .8765 | .8759 | .B754 | .8748 | .8743 | .8737 | .8731 | .8726 | .8720
. 790 .8715 | .8700 | .8704 | .8698 | .8683 | .8687 | .8682 | .8677 | .8671 | .8666
. 800 .8660 | .8655 | .B649 | .8644 | .8639 | .8633 | .68628 | .8623 | .8617 | .8612
.810 .8607 | .8601 | .8596 | .8591 | .8585 | .8580 | .8575 | .8570 | .8564 | .85589
. 820 .8554 | .8549 | .8544 | .8538 | .8533 | .B8528 | .8523 | .8518 | .8513 | .8507
. 830 .8502 | .8497 | .8492 | .B8487 | .8482 | .8477 | .8472 | .B8467 | .B462 | .B457
.840 .8452 | .8447 | .8441 .B436 | .8431 .8427 | .8422 | .8417 | .8412 | .8407
. 850 .8402 | .8397 | .8392 | .8387 | .8382 | .8377 | .8372 | .8367 | .8362 | .8358
. 860 .8353 | .8348 | .8343 | .8338 | .8333 | .8329 | .8324 | .8319 | .8314 [ .8309
.870 .8305 | .8300 | .8205 | .82Q0 | .8286 | .8281 | .8276 | .8271 | .B267 | .8262
. 880 .B257 | .B253 | .B248 | .8243 | .8230 | .8234 | .8229 | .8225 | .8220 | .8215
. 880 .8211 | .8206 | .8201 | .8197 | .8192 | .8188 | .8183 | .8178 | .8174 | .8170
.800 .8165 | .8160 | .8156 | .8151 | .8147 | .8142 | .8138 | .8133 | .8129 | .8124
.910 .8120 | .8116 | .8111 | .8107 | .8102 | .8098 | .8093 | .8083 | .8085 | .8080
.920 .8076 | .8071 | .8067 | .8063 | .8058 | .8054 | .8050 | .8045 | .8041 | .8037
-930 .8032 | .8028 | .B8024 | .8019 | .8015 | .8011 | .8006 | .8002 | .7998 | .7994
.940 .7989 | .7985 | .7981 | .7977 | .7972 | .7968 | .7964 | .7960 | .7956 | .7951
. 950 L7947 | 07943 1 7939 | L7935 | .7Q31 | .7Q26 | .7922 | .7918 | .7914 | .7910
. 960 .7906 | .7902 | .7897 | .78093 | .7889 { .7885 | .7881 | .7877 | .7873 | .7869
.970 .7865 | .7861 | .7857 | .7853 | .7849 | .7845 | .7841 | .7837 | .7833 | .7829
. 880 L1825 | 7821 | L7817 | .7813 | .7809 | .7805 | .7801 | .7797 | .7793 | .7769
.990 L7785 | L7781 | L7777 | L7713 ) L7768 | (7765 | 7762 | .7758 | .7754 | .7750




TEMPERATURE CORRECTION CHART - Page 1

Observed
Temp. .0 1 2 - 3 4 5 6 7 8 g
°F
0 1.063 | 1.062 | 1.061 1.060 | 1.059 { 1.057 | 1.056 | 1.055 | 1.054 | 1.053
10 1.052 | 1.051 1.050 | 1.049 | 1.047 | 1.046 | 1.045 | 1.044 | 1.043 | 1.042
20 1. 041 1.040 | 1.039 | 1.038 | 1.037 | 1.035 | 1.034 | 1.033 | 1.032 | 1.031
30 1.030 | 1.029 | 1.028 | 1.027 | 1.026 | 1.025 | 1.024 | 1.023 | 1.022 | 1.021
40 1.020 | 1.019 | 1.018 | 1.017 { 1.016 | 1.015 { 1.014 | 1.013 | 1.012 | 1.011
50 1.010 | 1.009 | 1.008 | 1.007 | 1.006 | 1.005 { 1.004 | 1.003 | 1.002 | 1.001
60 1.000 | .9990 | .9981 | .9971 | .9962 | .9952 | .9943 | .9933 | .9924 | .9915
70 ,9905 | .9896 | .9887 | .9877 | .9868 | .9859 | .9850 | .9840 | .9831 | .9822
80 .9813 | .9804 | .9795 | .9786 | .9777 | .9768 | .9758 | .9750 | .9741 | .9732
90 L9723 | .9715 | .9706 | .9697 | .9688 | .9680 | .9671 .9662 | .9653 | .9645
100 9636 | .9628 | .9619 | .9611 .9602 | .9594 | .9585 | .9577 | .9568 | .9560
110 . 8551 .89543 | .8535 | .9526 { .9518 | .9510 | .9501 .04093 | .9485 | .Q477
120 .9469 | .9460 | .9452 | .9444 | .9436 | .9428 | .9420 | .9412 | .9404 | .8395
130 .8388 | .9380 | .9372 | .9364 | .9356 | .9349 | .8341 | .9333 | .9325 | .9317
140 .9309 | .9302 | .9294 | .9286 | .9279 | .9271 .9263 | .9256 | .9248 | .9240
150 L9233 | .9225 | .9218 | .9210 | .9203 | .9185 | .9188 | .9180 | .9173 | .9166
160 .9158 | .9151 .9143 | .9136 | .9129 | .9121 { .9114 | .9107 | .9100 | .9092
170 .9085 | .9078 | .9071 .9064 | .9056 | .9048 | .9042 | .9035 | .9028 | .9021
180 G014 | .9007 | .9000 | .8993 | .B986 | .8979 | .8972 | .68965 | .B958 | .8951
180 .BG44 | .8937 | .8931 | .8924 | .8917 | .8910 | .8G03 | .8806 | .8830 | .8883
200 .8876 | .8870 | .8863 | .8856 | .8849 | .B86843 | .6836 | .8830 | .8823 | .8816
210 .8810 | .8803 | .8797 | .8790 | .8784 | .87717 | .8771 .B764 | .8758 | .87:
220 .8745 | .8738 | .8732 | .8726 | .8719 | .8713 | .8706 | .8700 | .8694 | .8687
230 . 8681 L8675 | .8669 | .8662 | .8656 | .B650 | .8644 | .8637 | .8631 . 8625
240 .8619 | .8613 | .8607 | .8601 .8504 | .8588 | .8582 | .8576 | .8570 | .8564
250 .8558 | .B8552 | .8546 | .8540 | .8534 | .8528 | .8522 | .8516 | .8510 | .8504




