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GARREY CARRUTHERS

N u\ > STATE OF NEW MEXICO

ENERGY avwo MINERALS DEPARTMENT

) . |\
\~:_ TR OIL CONSERVATION DIVISION
AZTEC DISTRICT OFFICE

1000 AIN BAAZOS ROAD
AZTEC, NEW MEXICO 87410

GOVERNOR (596!334-6178
Date: /OL,L .///\(Q(I()
0il Conservation Division
P.0. Box 2088
Santa Fe, NM 87504-2088
Re: Proposed MC_
Proposed DHC___*J//
Proposed NSL__
Proposed SWD__ _
Proposed WFX_
Proposed PMX__ _
Gentlemen:
I have examined the application dated K(\€¢ 1/ 1[990
/
for the /%’IL\;QM‘ ),/ [(7“\(( & {
Operator Lease & Well No.
) i AT S A L and my recommendations are as follows:

Unlt “S-T-R

ﬂ—‘}l[x RV &
a4

Yours truly,

S @
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olL CONSERVATION DIVISION ,//
AZTEC DISTRICT OFFICE Ve
GARREY CARRUTHERS G0 87410
GOVERNOR (506) 334.6178
Date: Opc///\(()[’o

0il Conservation Division

P.O. Box 2088
Santa Fe, NM

Proposed
Proposed
Proposed
Proposed
Proposed
Proposed

Re:

Gentlemen:

87504-2088

MC
pHe___ o
NSL
SWD_
WFX_
PMX__

e et o

I have examined the application dated ((\e¢.1/;[0?(?

— Py 1,
for the //IL\:A‘B«»—‘ )/J(/z u\[( & /

Operator Lease & Well No.
___;:_flizﬁ/v'“/Lbd and my recommendations are as follows:
Unit, S-T-R
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Yours truly,

) @;



MERIDIAN OIlL

November 12, 1990

Mr William J. LeMay 59 I i ol r\i
N. M. 0Oil Conservation Division % E G E"g v E |
P. O. Box 2088 s

Santa Fe, N.M. 87501-2088 DEC 41930

Re: Hillside #1 Gal/Dk OIL CON. DIV.|

2310' FSL; 1650' FEL
Section é, T27N R11W \DIST. 3
San Juan County, N. M.

Dear Mr. LeMay:

Meridian Oil Inc. is applying for an administrative
downhole commingling order for the referenced well in
the Kutz Gallup and Basin Dakota fields. The ownership
of the zones to be commingled is common. The offset
operator to the northeast and east is Arco 0il and Gas
Company, to the southeast and south is Marathon 0il
Company, with Meridian 0il having acreage to the north,
west and southwest. The Bureau of Land Management and
these offset operators will receive notification of this
proposed downhole commingling.

This well has produced since 1970 from the Gallup and
Dakota intervals. The Gallup has not produced
consistently since January 1987 when the well
experienced an apparent pumping failure. The Gallup was
recently pump tested for a current producing capacity of
30 MCF/D & 2.0 BOPD. It has a cumulative production of
270 MMCF & 3,505 BO as of August 1, 1990. The Gallup
can not produce alone without a pumping unit.

The Dakota experienced a normal production decline
through 1985, but over the last four years has seen a
very rapid decline to 60 MCF/D & 0.1 BOPD. The Dakota
is listed as "marginal" in the State Proration Schedule,
and its cumulative production is 1,471 MMCF & 10,461 BO
as of August 1, 1990.

We believe that the rapid production decline experienced
by the Dakota is the result of poor producing efficiency
caused by the presence of the production packer in the
hole which limits the Dakota's annular volume. (The
packer is located only 35' above the top Dakota perf).
The Gallup side presently could not economically pay for
a pulling job at its present producing rate. However,
commingled, this well could produce economically for
many more years. The commingling of the subject well in
the twilight of its producing life should result in
better producing efficiency, a longer life, and more

Meridian Oil Inc.. 3535 East 30th St.. P.O. Box 4289, Farmington. New Mexico 87499-4289. Telephone 505-327-0251



Commingling Application -- Hillside #1 GL/DK
Page 2

reserves from both zones. Granting this application
will be in the best interest of conservation, the
prevention of waste, and the protection of correlative
rights.

We plan to commingle this well by pulling the pump,
rods, Gallup tubing, and the Dakota tubing and packer
seal assembly. The permanent packer will be extracted
and a single string of tubing run to the lower producing
interval.

The reservoir characteristics of each of the subject
zones are such that underground waste would not be
caused by the proposed downhole commingling. The fluids
from each zone are compatible and no precipitates will
be formed to cause damage to either reservoir. See the
attached fluid analyses. The daily production will not
exceed the limit of Rule 303c, Section 1a, Part 1.

The shut-in pressure for the Gallup and Dakota are 367
psi and 370 psi, respectively. The Dakota makes no
water, and the Gallup produces only about 0.5 gallon of
water per day.

The District Office in Aztec will be notified anytime
the commingled well is shut-in for seven (7) consecutive
days.

Using the well's Gallup production from 1986 (before its
pump failure) and Dakota production from 1985 (before
its rapid decline started), we propose the following
production allocation. See the attached calculations.
Gallup gas 17% Dakota gas 83%
Gallup oil 71% Dakota oil 29%

Included with this letter is a plat showing ownership of
offsetting leases, a copy of the letter to the offset
operators and BLM, wellbore diagrams both before and
after commingling, production curves, pertinent data
sheet, the allocation calculation sheet, and a detailed
report of fluid compatibility.

Yoirs truly,

P. M. Pippin
Sr. Production Engineer

PMP : pmp
attachments

cc: Frank Chavez - 0OCD



MERIDIAN OIL

November 16, 1990

Marathon 0Oil Company
Production Engineering
P.O. Box 269
Littleton, cCO 80160

Gentlemen:

Meridian 0il, Inc. is in the process of applying for a
downhole commingling order for their Hillside #1 GAL/DK
well located 2310' FSL 1650 FEL, Section 09 T27N R11W,
N.M.P.M., San Juan County, New Mexico, in the Kutz
Gallup and Basin Dakota.

The purpose of this letter is to notify you of such
action. If you have no objections to the proposed
commingling order, we would appreciate your signing the

attached copy of this letter and returning it to this
office.

Your prompt attention to this matter would be
appreciated.

Yours truly,
N
P. M. Pippin
Sr. Production Engineer

PMP : pmp

The above downhole commingling request is hereby
approved:

Date:

“tenaiar O inc.. 3535 East 30th St.. P.O. 30x 4289, Farmington, New Mexico 87499-4289. Te'ephone 505-327-0251



MERIDIAN ©iL

November 16, 1990

Arco 0Oil and Gas Company
P.O. Box 20309

Midland, Texas 79702
Gentlemen:

Meridian 0il, Inc. is in the process of applying for a
downhole commingling order for their Hillside #1 GAL/DK
well located 2310' FSL 1650 FEL, Section 09 T27N R11Ww,
N.M.P.M., San Juan County, New Mexico, in the Kutz
Gallup and Basin Dakota.

The purpose of this letter is to notify you of such
action. If you have no objections to the proposed
commingling order, we would appreciate your signing the

attached copy of this letter and returning it to this
office.

Your prompt attention to this matter would be
appreciated.

Yours truly,
AN
=

P. M. Pippin
Sr. Production Engineer

PMP: pmp

The above downhole commingling request is hereby
approved:

Date:

Meridian O inc.. 3535 East 30th St.. P.O. Box 4289, Farmington. New Mexico 87499-4289. Telephone 505-327-0251



MERIDIAN CIL

November 16, 1990

Bureau of Land Management
1235 La Plata Hwy.
Farmington, N. M. 87401

Gentlemen:

Meridian 0il, Inc. is in the process of applying for a
downhole commingling order for their Hillside #1 GAL/DK
well located 2310' FSL 1650 FEL, Section 9 T27N R11W,
N.M.P.M., San Juan County, New Mexico, in the Kutz
Gallup and Basin Dakota.

The purpose of this letter is to notify you of such
action. 1If you have no objections to the proposed
commingling order, we would appreciate your signing the
attached copy of this letter and returning it to this
office.

Your prompt attention to this matter would be
appreciated.

Yours truly,

At

P. M. Pippin
Sr. Production Engineer

PMP : pmp

The above downhole commingling request is hereby
approved:

Date:

Mendian Oil Inc.. 3535 East 30th St .0 Box 4289. Farmington. New Mexico 87499-4289. Telephone 505-327-0251
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MERIDIAN OIL

Commingle Application for Gallup/Dakota
Hillside #1 Gal/Dk

Unit J Section 9 T27N R11W
San Juan County, N. M.

4 3
Meridian Oil Arco
9 10
Hillside #1 Gal/Dk
Meridian Oil Arco
16 15
Meridian Ol = Marathon Oil Marathon Oil :

R11W




\\\\ DISTRICT : FARMINGTON DP-NO : 28156

STATE © NEW MEXICO " WELL NAME & NO: HILLSIDE
COUNTY : SAN JUAN FIELD NAME - KUTZ GALLUP
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MERIDIAN OIL
Commingle Application for Gallup/Dakota
Hillside #1 GL/DK
J 9 27 11
San Juan County, N.M.
Allocation Calculation

See attached decline curves

Gallup Production (Recent test results)

30 MCF/D 2.0 BOPD
Dakota Production 1985 (before rapid decline started)

148 MCF/D 0.8 BOPD
Total 178 MCF/D 2.8 BOPD
Gallup Gas Allocation = 30 = 17%

178
Gallup 0il Allocation = 2.0 = 71%
2.8
Dakota Gas Allocation = 148 = 83%
178

Dakota 0il Allocation
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HILLSIDE #1 GAL/DK

UNIT J SECTION 9 T27N R11W
SAN JUAN COUNTY, NEW MEXICO

PRESENT
J t -f}—— s-5/8" @ 314’
2-1/16' @ 5851
Am 30.3 FTAJT
11/2 @ 6515
32.6 FT/JT
ANCHOR CATCHER @ 5880°' ———————{{ie—
] 590614 GALLUP PERFS
FRACED W/30.000# SAND
BAKER MODEL 'D* PKR
@ests  ———— P 1]
:l 6550'-66"
DAKOTA PERFS
FRACED W/70.000# SAND
] 6576'-86"
-}— PBTD @ 6716’

5-1/2' @ 6754' S|

FIGURE 1



Pertinent Data Sheet - HILLSIDE #1 GAL/DK

Location: 2310'FSL 1650' FEL, SEC. 9, T27N R11W, SAN JUAN COUNTY, N.M.

Field: Basin Dakota Elevation: 6223'GL TD: 6754'
Kutz Gallup 12'KB PBTD: 6716'

:

:

Completed: 10-29-70

Initial Potential:
DK: SITP= 1531 psi,AQF=4612 MCF/D, Q=3251 MCF/D
GAL: Pumping 32 BOPD, 118 MCF/D, GOR=3688

Casing Record:

Hole Size Csg. Size Wt. & Grade Depth Set Cement Top/Cmt .
12-1/4" 8-5/8" 24# 314" 200 sx circ. cmt
7-7/8" 5-1/2" 14# 6754' 200 sx

Stg tool @ 4905' 200 sx

Tubing Record: 1-1/2" EUE 10rd 6515' (203 jts)
F nipple@6483' Prod. Mod "D" pkr @ 6515'
Anchor Catcher @ 5880’
2-1/16" 3.25# 1J X-LINE 5851 (190 jts) Buttress
S.N. @ 5845"' GST Streamline
Pormation Tops:
Kirtland 958" Gallup 5558'
Fruitland 1665 Greenhorn 6392
Pictured Cliffs 1968' Graneros 6450
Mesaverde 2900 Dakota 6547'
Point Lookout 4448’
Mancos 4713"

Logging Record: Induction, Density

Stimulation: DAKOTA. Perfed Dk w/4/spf @ 6550'-66' & 6576'-86' & fraced w/70,000#
sand in water.
GALLUP. Perfed Gal @ 5906'-14' & fraced w/30,000# sand in water.

Workover History: 3-25-85. Stripped tbg & rods out of hole. TIH Could not J
into parallel anchor. Landed 2-1/16" tbg @ 5851'.

Production History: First delivered to EPNG on 12-23-70. DK cum = 1,471 MMCF &
10,461 BO. Gallup cum = 3,505 BO & 270 MMCF. See attached production curves.
This well is cathodically protected.




MERIDIAN OIL
HILLSIDE #1 - GALLUP
HILLSIDE #1 - DAKOTA

LEASE FLUIDS

LABORATORY INVESTIGATION
OF
HILLSIDE DAKOTA AND GALLUP FLUIDS COMPATIBILITY

OCTOBER 25, 1990

PREPARED FOR: PREPARED BY:
MERIDIAN OIL, INC BRIAN P. AULT
MIKE PIPPIN PETROLEUM ENGINEER
PETROLEUM ENGINEER WESTERN COMPANY OF

NORTH AMERICA

SERVICE POINT
FARMINGTON, NEW MEXICO
505-327-6222

MERLABINV

PO. Drawer 360 » Farmington, N.M. 87499



MERIDIAN OIL
HILLSIDE #1 - GALLUP
HILLSIDE #1 - DAKOTA

LEASE FLUIDS

SUMMARY OF RESULTS

1. No precipitation of materials was observed from either
admixture of fluids.

2. Emulsion testing was performed. There should be no
serious concern cver the formation of a stabilized
emulsion at well bore temperatures.

3. The cloud point of oil mixtures dropped or remained the
same upon mixing of fluids.

4, According to calculations not enough cool down from gas
expansion will occur to alter paraffin deposition
significantly.

MERLABINV



MERIDIAN OIL
HILLSIDE #1 - GALLUP
HILLSIDE #1 - DAKOTA

LEASE FLUIDS

On Thursday, Octocber 25, 1990, a request for laboratory work was
placed by Mike Pippin, Petroleum Engineer of Meridian 0il, Inc.

PURPOSE

Two o0il samples were received of Mr. Pippin with the request we
investigate the concern of potentially detrimental effects due to
commingling of Gallup and Dakota fluids in the Hillside #1
wellbore.

INVESTIGATION

1. Background information - current wellbore.
a. Figure 1
b. Figure 2
c. BHST Gradient: 1.375° £/100 ft.

d. Current production problems are primarily due
to paraffin deposition from surface down to
more/less 1000’ depth.

e. Commingling Order Mixture Requirements:

The commingling requests present the mixing of
Hillside #1 Dakota fluids with Hillside #1
Gallup fluids.

The tests performed simulated the mixture of
fluids that may result from this commingling
action. Each oil component was analyzed for
API gravity, paraffin, pour point and cloud
point. Each water component was analyzed for
dissolved solids, pH, specific gravity and
resistivity. The mixture of o0ils addressed
the potential increase in precipitation of
materials and the potential increase in
paraffin content by a synergistic effect of
mixing oils of different constitution.
Emulsion tests simulated the mixing environment
of the wellbore where the water component of
a fluid could be tied up in a resulting
emulsion without the ability to break out and
allow separation of the 0il and water
constituents. The emulsion test results

MERLABINV



MERIDIAN OIL
HILLSIDE #1 - GALLUP
HILLSIDE #1 - DAKOTA

LEASE FLUIDS

present the number of ml (% of mixture) of
water breakout at listed time intervals. The
volume of test sample (mixture) used in the
enmulsion tests is 100 ml.

2. Concerns to address 1in analysis:

a. The precipitation of materials produced
by the admixture of oils of potentially
different constitution.

b. The creation of emulsions due to the admixture of
different fluids.

c. Increased paraffin deposition by additive properties
of cils.

d. Increased paraffin deposition due to the reduction
of temperature accompanying gas expansion.

3. Steps taken in analysis
a. APT Analysis of oils including: API Gravity
Pour Point
Cloud Point
Paraffin Content

b. Discussion with Mr. Pippen regarding the well bore
production environment, e.g., mode of hydrocarbon
production, pump type and operation, water
components of production fluids, current paraffin
problems, etc.

c. Mixing of oils in appropriate cases with additional
cloud point testing to determine resulting fluid
characteristics.

d. API Water Analysis

e. Emulsion tendency testing via mixing of fluids in

MERLABINV

appropriate cases.



MERIDIAN OIL
HILLSIDE #1 - GALLUP
HILLSIDE #1 - DAKOTA

LEASE FLUIDS

DATA

SAMPLE #1 — HILLSIDE #1

ZONE GALLUP
API GRAVITY @ 60° F 34.59°
CLOUD POINT >40D F=*
POUR POINT 40D F
PARAFFIN CONTENT 3.95%
SAMPIE #2 — HIT RDE #1

ZONE DAKOTA
API GRAVITY @ 60° F 58.02°
CLOUD POINT 28° F
POUR POINT <23° F
PARAFFIN CONTENT 0%
SAMPLE #3 50:50 MIX OF HILILSIDE #1 FLUIDS

ZONE 50:50 MIX GAL/DK
API GRAVITY @ 60° F 39.94°
CLOUD POINT >17°%%*
POUR POINT <17° F
PARAFFIN CONTENT 1.94%
*UNABLE TO ACCURATELY DETERMINE DUE TO THE DARK COLOR OF
THE SAMPLE.

**UNABLE TO ACCURATELY DETERMINE DUE TO THE RESULTING
DARK MIX

MERLABINV
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ALCULATIONS

Cool down effects due to gas axpansion:
Reference: Perry's Handbook of Chemical Engineering

RE: Adiabatic Expansion of Et' 1ne, Methane

P .
T + Tr (-5) (g—}) , where

P K
r
Ts = Surface Temperature
Tr = Reservoir Temperature
PS = Surface Pressure
Pr = Reservoir Pressure
K = Specific heat at constant pressure

Specific heat at constant volume

Assumed values for maximum cool down due to gas expansion:

TS = Unknown
T = 160° F
r
Ps = 500 psi
Pr = 2000 psi
K = 1.2
0.1667
500
T, = 160 (2555)
T = 127°F
s
NOTE:

A total cooldown of 33° F would be expected

MERIDIAN OIL
HILLSIDE #1 - GALLUP
HILLSIDE #1 - DAKOTA
LEASE FLUIDS



APl FORM <35-1

4-11-90

FIELD RECEIPT NO.

ANALYSIS NO.

API WATER ANALYSIS REPORT FORM

Lease or Unit

| Hillgido |

Company | Sample No. S:xmpled
Moridian Ol | : 83
Fieid Legal Description County or Pan:n ] at.a:o
1N DAK cruup | S Juom . NM

fS-gO&M-' F& 220 a

i Water, B/D
|

Type of Water (Proguced, Supply, etc.) Sampling Pomt Sampied By
roduc M. P ppen

DISSOLVED SOLIDS OTHER PROPERTIES
CATIONS mg/l me/l pH .33
Sodiwz, Na (ecde) __b__O_b__ _ﬁ_b_ﬁ_ Specific Gravity, 60/60 F. 1.CO!
Calcium, Ca o 80 Resistivity (ohm-mcten)_QF :E
Magresium, Mg 3 3& Total hardness 51
Barivzm, Ba —
Potassium. K+ i .aéi

ANIONS
Caloride, Cl 55H )5-‘33
Sulfata, SO a ' z 5 o
2cbonate. COa Q 0O
Bicarbonate, ECOa 93 105 s B
OH _0 O

Total Dissolved Solids (czle.) ]3 ’5

#
Iron, Te (total) '
Sulfde. 2s H:S

Y)Qg

RIUARSS &

Please refer any aduestions to:

0,0 ppin

: RECOMMENDATIONS:

BRIAN AULT -

WATLER PATTERNS — me/!

STANDARD
o 20 10 Q- 10 29 "
U e R R R R RN AR ER AR AR RS A AN LA RAT AR RAXRS R LM cL
IRENall erppdgogriogpqintyodoctotoopr et t1ne
ol T T o RS
greplgrarogoqrlnecrbogoqboroalovre potpiatestes
"ann HHHHTT T RRERRTIRISZIRERRIRRTRIRIRRAELD)
PRETTILITITI FERTAST TR SELATTNRARIATA SRS, [SS818%0] o,
LOSARITHMIC
T €2
AV FURTL AP Do SIS O PIYY L I*}H&
- . TP HiH I HCO y
ks ! N el Wl !
it T A I = ) S04
aefig g lvu-hv: LEN R ERILL R RILTTY ~Q
o <] - a o o o3
Q - s - o (=} Q
=- - a o
= =

oo

ANALYST:

THE WESTERN COMPANY OF
NORTH AMERICA, FARMINGTON. NM
(505) 327-6222

District Engineer



APl FORM <S-1

24-19-90

FIELD RECEIPT NO.

ANALYSIS NO.

APl WATER ANALYSIS REPORT TFORM

“m o Mondian O

' Sample No. | Date Sampied

- -

Fieid ' :gal Descripuoa County or Parisia ] State
: Grnp | $ee. 9 T2IN, R IIW Tuan . NM

L P ! Water,

ease or Unit ’ Well H)HO)dQ '5‘5‘5‘9 ’ Fg‘a:ﬁ l Water. B/D

Type of Water (Produced, Supply, etc.)

Sampiefi By

‘ Sampiing Point

coAuch M. P, pper

DISSOLV'ED SQLIDS OTHER PROPERTIES

ATIONS mg/l me/! pH 7,10
Sodiwsm, Na (ealc) 139‘5 6028 Specific Gravity, 60/60 F. _LQ.Q5_.
Calcium, Ca 33 l. b4 Resistivity (ohm-meters) 7 _l'_Lﬁ_
Magmesium, Mg la 1 9 Total hardness IQQ
Barium, Ba + ——

Potassium, K 15) 386

WATER PATTERNS — me/(
ANIONS
Culoride, Cl 2093 33.04 STANDARD
Sulfats, SO O -9 N0 1o o 10 2 .
;:):Qn:te. co‘ O 0 Ll s RS eS R R RN R RR R RS R R AR LA AT R AL RAERD LA LLE e
Bisasonate ECOa Sbol ‘ig;g_ CoprHHTHHTHHHHS THH %r:ﬁ T HHHCD,
MotHHHHHEHH R S04

b F' 1rt1lgrtyitget LII]I!!'! petpbergrtorpptdgpeeteety col

Total Dissolved Sulids (cale)
H al o

ron, e (total) # "ﬂ’ _)___PPm

Sul&de. as H:S

RIMARIS & RIZCOMDIENDATIONS:

Please refer any auestions to:

LOSARITHMIC

Ho[nmm- T €1
" AT B
1

,uth: | TRPLAINI P2/CF DUV JUU 0 B e P
Fe + 1 elge g ho oghieodd g astiged g goliend 3 ool g
Q Q © = Q o o o 3
é 3 o - - < o o ]
- - a Q
2 = - =)
ANALYST: L)\QQ

THE WESTERN COMPANY OF
NORTH AMERICA, FARMINGTON.
(505) 327-6222

NM

BRIAN AULT . District Engineer



Analysis No. SH'03'qO
Date__ JO-3p-90 _

The Western Company

011 Analysis

. Operacor MQI)dIQﬂ 011 Date Sampled 0-84-90
werr_ Hilloide | Date Received__ 10-35-90
rield Kurz Gauup submicced 3y MIHO flpplﬂ
Formation GQ”UP Worked By LLQQ
Depth_§SSO’ ' sample Description 00 m| ﬁamplQ
County Sa»«- TJuaan ‘*)/ )7 % %QQ HaO +
stace N VA %39 brown 01).

API Gravity 345q ° at 60°F
#*Paraffin Content 39\5 7 by weight_
*Asphaltene Content ~— — 7% by weight

Pour Point HQ °F

Cloud Point 74O °F

-

Comments:

Unable Jo  dodermme  cloud pond due Ho
dark color ¢ sample,

Analyst )\)\QQ

*Report calculations and data on back.



# 34-03-90

Paraifia Content

teaker + sample

. WEe.

—2.03634
143.07
J

beaker
szmple)
watch glass, and filter papers

- Wt.
(we.

wt. Suchner funnel,

Afrer filtering:
+ paraffin residue %.)(0
98.1p g

wt, cezker
Lezker (from above)
O
4919
- wt. funnel, watch glass filter papers from above ’48079
.03

- wt.
(we. paraffin in beaker)
we. funnel, glass, papers + paraffin residue

(wt. paraffin in these)

wt. paraffin:
wt. par-£fin ia beaker ()
in others 08
0B grams

+ wt. paraifin
Total paraffin

Total

293 =z

Parzifin content (7) =
.03 Total paraffin ¢ 100 =
it
2.03p% Sample wt.
Asphzltene Content
wt. tube + sample
- wt. tube - - -
(w=. sample)
we. tube & residue
- wt. tube -
(we. resiuue)



Analysis No. 3)?’08'(10
Date__ 10-96-90

The Western Company

0il Analysis

. Operator MQ”deﬂ Qul Date Sampled 10~ d4-90
v Hillsido | Date Received_ 10~ 39-90
Field Baend DaroTh submitted By MKHQ PJPPJU
rormacion 0OHOTQ Worked By _ LhOQ
Deéch 6550’ : Sample Description ‘100 . SQWP\Q
County  Sowa  Tuaer "U,/ A% Fic0 Hal &= o %o
seace_ N M cloor  yollowish biown ol

APT Gravicy D%.03° at 60°F
*Paraffin Content QO = by weight
*Asphaltene Content —— Z by weight
Pour Point 4d3J °F

Cloud Point_Q °F

Comments:

Analyst l\)\QQ

*Report calculations and data on back.



PorafZia Ceontent

(wt. sample) 8055

wt. Suchner fuanel, watch glass, and filter papers 187'03\3

Af-er filtering:

wt. becker + paraffin residue (15.68
wt. Seaker (from above) qS,bé 9

(wt. paraffin in beaker) ®)

wc. funnel, glass, papers + paraffin residue ,37 03\3
wt. fuanel, watch glasa filter papers from above f%Y'O
(wt. paraffin in these)

Toral =t. paraffin:

wt. par~fiin in beaker

O
+ wt. paraffin in others O
O

Total paraffin grams
Paraffin content (7)) =
Total paraffin y 31090 = 0 %

Szample wt.

Asphzlrene Content

wt. tube + sample
wt, tube - - -

(ws. sample)

we. tude & residue
wt. tube -

(we. resiuue)

# 4-093-90



v Anal : No. 6}4 - OJ ’ _90
e v - Daieys leO 'oa u .

The Western Company

01l Analysis

. Operator MOHdIQD Oll Date Sampled 10’3")"?0

We.ll: H)”@]dg ] Date Received 10-35- G]O

rietd_ K ure GAHuP/B’aN DAK. submitced 3y__ MIHO F»Pp)ﬂ

Fo:.fmacion 6QHUP (/ DQhO'}'Q Worked By LLQQ

Depth 55’5‘0"‘ LSS50 " Sample Description 50/50 MmX
County__So Juon ¢ Hillside | Gallop ol

stace N ¢  Hilido | Dakota o1l

APT Gravity 31.9% © ac 60°F
*Paraffin Content I.QL} % by weight_
*Asphaltene Content — 7 by weight
Pour Point N

Cloud Point > eoF

Unable o defermine  doud pont - due 10
dor¥  Color 05 sample.

Comments:

Analyst )\)\QQ

*Report calculations and data on back.



araffin Content

. wt. be.lker + sample

__ 3o
3.0600 4

wt. oeaker

(wt. sample)

137. 02

wt. Buchner funnel, watch glass, and filter papers

ering:

%
L2
(g
n
a}
rn
)
[
T

98,10

93.10

(wt. t-vaffin in beaker) O

wt. beaker + paraifin residue

wt. beaker (from above)

1371.0b

wt. funnel, watch glass £ilter papers from above l%‘?i)a
(wt. paraffin in these) .O*{

wt. funnel, glass, papers + paraffin residue

Totzl wt. paraffin:
wt. paraffin in beaker O
+ wt. paraffin in others .04

Total paraifin .04 grams

Paraffin content (%) =
-OH ~raffin ¥ 100 = l.ql‘} %

Asphzlcene Content

wt. tube + sample
wt. tube - - -

(wt. cample)

we. tube & residue

wt. tube -

. - .
.cohizoane content ()
rasidue . ~
—— :\ lQu =
wz. sample

+# 94-04-90



OPERATOR: MO”dlaﬂ ol
wae: Hillside |

FIELD: Rasia Dakotn/ Kuh GAlluf DATE saeren:

water

Fig. 1

sumarzTed 31: MIKQ PIPPm
SOURCE OF SAMPLE: ProducsDd
i0-a4-90
FORATION: Gollop/DaHO‘fa DATE RECEIVED: |0~ 35-Q0
DEFPTH: SSSO ~ -6550'
COUNTY: Soven Juas

API GRAVITY OF OIL: 3q q

ANALYSIS ¢
MIE 10-39-90

#€IP-OIL EBULSION TESTS DATA SEEET

o mix o3 Gallop/

rE & comc. oF fm: O Dakota Floids
TEEEhONE 0P BETIION: H)]b)dg | al ond
TIFE-i-CONCTOR=S0MS: ()00

test TROATIRE: 778°F

GECTREADGRIS sroTn-save:
ANALYSIS BY: ) 0D

PERCENTAGE OF ORIGINAL ASEB SEPARATED AT VARIOUS TIME INTERVALS AFTER EMULSIFYING

Tesc Numoer | 1 I l

|Additives & Z"“‘;m

ConcentTation, {yef6 &il

Cal/1000 Gal |zgmd b oul

|Elapsed Tize Tize | Vol |Tizme | Vol |Time | Vol |Time | Vol | Time | Vol | Tima | Vol | Time | vol |Time | vol

| tma | 1[50 2 3 | @ | s 6 | 7| 8

‘ : YRR of | s 5 1| 8 9

[ 3 b3 s ] s | 6 7 8 | o 10

| . e 5 | 6 | 7 | s 9 10 | 1

| 5 st | el 7 s | | o9 10 n | j

I s | 6l aAIRE I 9 | 10 n 12 13 |

47 - RN s| |1 n 12 | 1 W |

' 8 Y e 0| |u 12 13 | 1 15

I ’ el Juw) ju] IEN 14 | s | e

10 i 10 i | 1| 2] || 14 5| | | 17 |

; 20 i tal |z || 2 25 | | 26 | 27 |

i 30 | 30| | 3 | | 32 | | 13 | 3% | T | 37 |

| el 501 1 1 1 1 T | l |

m ol [ [ | | RN

{su as® =1 IR ]

qoeerssce | 1= | L L | 1 1 I
I R D

Vol. Sedizenmt |

| —|

REMARKS :

» pPreferential weczing of solids: Q
OI=o1l-wer

#e I[ggersace: Fefluid: S=Solid: V=Viscous

Bml Hillside | Gallop ol +
GQva water
* Pl o5 e Soml woler separated 0
o 50 ml ol adhered o the Side

Approximaiely
aa9s in~ the woler ohase.

05

+

a9 ml

3 m

Hillaido |

05

Beoil-wet Sortom: O0woil-wetr oil phase; WB=vacer-vec bottom; wOswvater-wet oil phase
interface; Wlswater-wet interface

a5n) Hilsido | Dadora ol +  ABml hilaide )

Dahota  water .

mnule © T8°F.
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