
MERIDIAN ©IL ;-0N DIVISION-
v ED 

June 3, 1994 

m 8 50 

New Mexico Oil Conservation Division 
Attn: Mr. Bill LeMay 
P.O. Box 2088 
310 Old Santa Fe Trail 
Santa Fe, New Mexico 

Dear Mr. LeMay. 

Meridian Oil respectfully requests administrative approval to downhole commingle the Blanco 
Mesaverde and Otero Chacra (extension) pools in the referenced well. Ownership for the zones to 
be commingled is common. All offset interest owners shown on the attached plat and the Bureau 
of Land Management will receive notice of this commingling application. 

Precedent for commingling the referenced zones in this area has been established in the Grambling 
A #3 (Unit G, Section 28, T28N, R08W) per NMOCD Administrative Order #DHC-817, dated 
September 4, 1991. This well is producing with no adverse effects from commingling. 

The Sharp #1 was completed openhole in the Mesaverde and stimulated with a solidified 
nitroglycerine shot in 1951. Currently the well produces 30 MCFD and less the 0.5 BOPD. The 
well has cumulative production of 2450 MMCF and 1.5 MBO. Meridian plans to sidetrack the 
existing wellbore and complete both the Mesaverde and Charca intervals. A post sidetrack 
deliverability of 230 MCFD and 1.5 BOPD is predicted from the Mesaverde interval. 

Based on Chacra completions in this area, ultimate reserves of 250 MMCF and an initial 
deliverability of 130 MCFD are estimated for the Chacra zone in the Sharp #1 . Although significant 
reserves are in place, new drill wells can not be economically justified based solely on reserves 
found in the Chacra. The only feasible way to produce the Chacra at this location and prevent 
potential waste of these reserves is to commingle production with an existing wellbore. 

The fluids in the two reservoirs are compatible and no precipitates will be formed which could 
potentially damage either reservoir. (See attached fluid analyses and compatibility tests.) The 
reservoir parameters of each zone are such that underground waste will not be caused by the 
proposed commingling. The estimated shut-in pressures for the Mesaverde and Chacra are 700 psi 
and 800 psi, respectively. 

The allocation of the commingled production will be calculated using flow tests from the Mesaverde 
and Chacra zones during completion operations. Meridian will consult with the district supervisor of 
the Aztec NMOCD office for approval of the allocation. 

RE: Sharp #1 
Unit D, Section 18, T28N, R08W 
San Juan, New Mexico 
Downhole Commingling Request 

Meridian Oil Inc., 3535 East 30th St., P.O. Box 4289, Farmington, New Mexico 87499-4289, Telephone 505-326-9700 



New Mexico Oil Conservation Division 
Mr. Bill LeMay 
Sharp #1 
Downhole Commingling Request 
Page Two 

Approval of this commingling application will prevent resources from being wasted and protect 
correlative rights. Included with this letter are plats showing ownership of offsetting leases for 
both formations, copies of letters to offset operators and the Bureau of Land Management, and a 
detailed report of fluid compatibility. 

If you have any questions concerning this matter please contact Mr. Sean Woolverton at (505) 326-
9837. Your attention to this matter is greatly appreciated. 

Sincerely, 

Travis D. Stice 
Regional Engineer 

SCW:scw 
Attachments 
cc: Frank T. Chavez - NMOCD/Aztec 

Peggy Bradfield 
Well File 



MERIDIAN OIL INC 
SHARP #1 

OFFSET OPERATOR \ OWNER PLAT 

Mesaverde / Chacra Commingle Well 
Township 28 North, Range8 West 

1) Meridian Oil Inc 

2) Meridian Oil Inc & Southland Royalty Company 

3) Meridian Oil Inc & 

Amoco Production Company PO Box 800, Denver, CO 80201 

4) Amoco Production Company 

Mesaverde Formation 



MERIDIAN OIL INC 
SHARP #1 

OFFSET OPERATOR \ OWNER PLAT 

Mesaverde / Chacra Commingle Well 
Township 28 North, Range8 West 

1) Meridian Oil Inc 
2) Amoco Production Company PO Box 800. Denver, CO 80201 

Chacra Formation 



MERIDIAN ©DL 

May 25, 1994 

Bureau of Land Management 
1235 La Plata Highway 
Farmington, New Mexico 87401 

RE: Sharp #1 
Unit D, Section 18, T28N, R08W 
San Juan, New Mexico 
Downhole Commingling Request 

Gentlemen: 

Meridian Oil Inc. is in the process of applying for a downhole commingling order from the 
New Mexico Oil Conservation Division (NMOCD) for the referenced well located in San Juan 
County, New Mexico. The approved application will commingle the Blanco Mesaverde and 
the Otero Chacra pools. 

The purpose of this letter is to notify you of Meridian's application. If you have no 
objections to the proposed NMOCD commingling order, we would appreciate your signing 
this letter and returning it to this office. 

Your prompt attention to this matter would be appreciated. 

Yours truly, 

Sean C. Woolverton 
Reservoir Engineer 

SCW:scw 

Wavier approval. 

Date: 

Meridian Oil Inc., 3535 East 30th St., P.O. Box 4289, Farmington, New Mexico 87499-4289, Telephone 505-326-9700 



MERIDIAN ©DL 

May 25, 1994 

Amoco Production Company 
Attn: David Simpson 
P.O. Box 800 
Denver, CO 80201 

RE: Sharp #1 
Unit D, Section 18, T28N, R08W 
San Juan, New Mexico 
Downhole Commingling Request 

Dear Mr. Simpson: 

Meridian Oil Inc. is in the process of applying for a downhole commingling order from the 
New Mexico Oil Conservation Division (NMOCD) for the referenced well located in San Juan 
County, New Mexico. The approved application will commingle the Blanco Mesaverde and 
the Otero Chacra pools. 

The purpose of this letter is to notify you of Meridian's application. If you have no 
objections to the proposed NMOCD commingling order, we would appreciate your signing 
this letter and returning it to this office. 

Your prompt attention to this matter would be appreciated. 

Yours truly, 

Sean C. Woolverton 
Reservoir Engineer 

SCW:scw 

Wavier approval. 

Date: 

Meridian Oil Inc., 3535 East 30th St., P.O. Box 4289, Farmington, New Mexico 87499-4289, Telephone 505-326-9700 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

LABORATORY INVESTIGATION 

OF 

ALBRIGHT MESA VERDE AND CHACRA FLUIDS COMPATABILITY 

JANUARY 23, 1991 

PREPARED FOR: 

MERIDIAN OIL, INC 
MIKE PIPPIN 
PETROLEUM ENGINEER 

PREPARED BY: 

BRIAN P. AULT 
PETROLEUM ENGINEER 
WESTERN COMPANY CF 

NORTH AMERICA 

SERVICE POINT 
FARMINGTON, NEW MEXICO 

505-327-6222 

RO. Drawer 360 • Farmington, N.M. 87499 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

SUMMARY OF RESULTS 

1. No p r e c i p i t a t i o n of materials was observed from eit h e r 
admixture of f l u i d s . 

2. Emulsion t e s t i n g was performed. There should be no 
serious concern over the formation of a s t a b i l i z e d 
emulsion at well bore temperatures. 

3. The cloud point of o i l mixtures dropped or remained the 
same upon mixing of f l u i d s . 

4. According to calculations not enough cool down from gas 
expansion w i l l occur t o a l t e r p a r a f f i n deposition 
s i g n i f i c a n t l y . 

2 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

ALBRIGHT 7-1 MV/CH 
SAN JUAN COUNTY, NEW MEXICO 

S 

FIGURE 1 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

ALBRIGHT 7-A MV/CH 
SAN JUAN COUNTY, NEW MEXICO 

ftrft 

FIGURE 2 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

On Thursday, January 10, 1991, a request f o r laboratory work was 
placed by Mike Pippin, Petroleum Engineer of Meridian O i l , Inc. 

PURPOSE 

Two o i l samples were received of Mr. Pippin with the request we 
investigate the concern of p o t e n t i a l l y detrimental effects due to 
commingling of Mesa Verde and Chacra f l u i d s i n the Alb r i g h t 7A 
wellbore. 

INVESTIGATION 

1. Background information - current wellbore. 

a. Figure 1 

b. Figure 2 

c. BHST Gradient: 1.375° f/100 f t . 

d. Current production problems are p r i m a r i l y due 
to p a r a f f i n deposition from surface down to 
more/less 1000' depth. 

e. Commingling Order Mixture Requirements: 

The commingling requests present the mixing of 
Al b r i g h t 7-A Mesa Verde f l u i d s w i t h A l b r i g h t 
2-J Chacra f l u i d s . 

The t e s t s performed simulated the mixture of 
f l u i d s t h a t may r e s u l t from t h i s commingling 
action. Each o i l component was analyzed f o r 
API g r a v i t y , p a r a f f i n , pour point and cloud 
point. Each water component was analyzed f o r 
dissolved s o l i d s , pH, s p e c i f i c g r a v i t y and 
r e s i s t i v i t y . The mixture of o i l s addressed 
the p o t e n t i a l increase i n p r e c i p i t a t i o n of 
materials and the p o t e n t i a l increase i n 
p a r a f f i n content by a syn e r g i s t i c e f f e c t of 
mixing o i l s of d i f f e r e n t c o n s t i t u t i o n . 
Emulsion tests simulated the mixing environment 
of the wellbore where the water component of 
a f l u i d could be t i e d up i n a r e s u l t i n g 
emulsion without the a b i l i t y t o break out and 
allow separation of the o i l and water 
constituents. The emulsion t e s t r e s u l t s 

3 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

present the number of ml (% of mixture) of 
water breakout at li s t e d time intervals. The 
volume of test sample (mixture) used in the 
emulsion tests i s 100 ml. 

2. Concerns to address in analysis: 

a. The precipitation of materials produced 
by the admixture of oi l s of potentially 
different constitution. 

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

c. Increased paraffin deposition by additive 
properties of o i l s . 

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

3. Steps taken in analysis 

a. API Analysis of oil s 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 o i l s 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 
appropriate cases. 

4 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

DATA 

SAMPLE i l - ALBRIGHT 7A 

ZONE 

API GRAVITY @ 60° F 

CLOUD POINT 

POUR POINT 

PARAFFIN CONTENT 

SAMPLE #2 - ALBRIGHT 2J 

ZONE 

API GRAVITY @ 60° F 

CLOUD POINT 

POUR POINT 

PARAFFIN CONTENT 

SAMPLE #3 50:50 MIX OF ALBRIGHT 7A AND 2J FLUIDS 

ZONE 50:50 MIX MV/CH 

API GRAVITY @ 60° F 53.20° 

CLOUD POINT 48°F 

POUR POINT <10° F 

PARAFFIN CONTENT 0.27% 

MESA VERDE 

5 5 . 1 ° 

60°F 

<10°F 

0 .91% 

CHACRA 

5 4 . 1 0 ° 

<10° F 

<10° F 

0% 

5 



MERIDIAN OIL 
ALBRIGHT 7A - MESA VERDE 

ALBRIGHT 2J - CHACRA 
LEASE FLUIDS 

CALCULATIONS 

Cool down effects due to gas expansion: 

Reference: Perry's Handbook of Chemical Engineering 

RE : Adiabatic Expansion of Ethane, Methane 

Ts + Tr (P./Pr) (K-l/K), where 

Ts = Surface Temperature 

Tr = Reservoir Temperature 

Pa = Surface Pressure 

Pr = Reservoir Pressure 

K = Specific Heat at constant pressure/Specific heat at 
constant volume 

Assumed values f o r maximum cool down due to gas 
expansion: 

T8 = Unknown 

Tr = 140°F 

P„ = 500 psi 

Pr = 1500 psi 

K = 1.2 

Ts = 140 (500/1500) 0.1667 

Ts = 117°F 

NOTE: 

A t o t a l cooldown of 23°F would be expected 

6 



I LYSIS NO. 5) -Q3-7l 

API FORM . is-: 
FIELD RECEIPT NO 

API WATZS ANALYSIS REPORT FOR3I 

c " w Mend ran 0,1 Sample Mo. Data Sampted 

01-11-*?! 
Field Lecai Description 

33,3 raw 
County or Parian j State-

Lease or uaitj, ,, , , Weil 

Albnqhf •7-A 
Depth Formation i 

mm ygrde 
j Water. 3/D 
1 

Type oi Water (Produced, Supply, etc) Sampans Point Sampieu By 

@ l'3C 

DISSOLVED SOLUS 

Scdras. Na (caia,) 
Caiaius:. Ca 
Slasnssiur:. Us 
T 3 - — ' . O - , . 

Potassium. K 

mv/l 

.ass 
_ ma/i 

3S I.<?0 
.7-4 

—' 

1% 

Ciloricc, CI 
SuL'aas. SO* 
Carrcna:e. C0.t 
2icar=5ss:e. ZC0a 

flT7 
o 0 
0 0 

9.00 

Total Dissolved Sjiica (caia,) 3*m 

Sulf.dc. aa HcS 22J__ 

SZTA2ZS £ A Z C C : S 2 S D A I I O N S : 

OZKES PROPERTIES 

Specific Gravity, 50/GO F. 
Resistivity (ohm-meters i. 
Total hardness 

79 r 

fc.55 
i.ooa 

)33i 

WATTE PJLTTEZHS—fiu/1 

STANDARD 
20 10 10 20 

1 . « « 

...» 
TTTT 

!'•! 

TTTT 

• t n 

• • > i 

t » » i i > » • 

TTTT 

i f » » 

TTTT TTTT 

» t t * 

* * • • 
1 1 » i 

TTTT 

»•»» 
111. 

r • » ! i • i » • 1 1 1 1 

• *. • * * • * 

TTTT 

JXLL 

TTTT 

I U 1 

Trrr m i l . . . ! 

t.«* 1 ? . . t 
• • • • 
» . • i 

H i l l . H i * 1 1 * t i i i 

HC=, 

so4 

ANALYST: 

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

P l e a s e r e f e r any Quest ions to: A7JLT > D i s t r i c t Engineer 



rvjvj .WCVTCBMi 

Date Q l - l t o - q j 

Rocky Mountain Region 

THE WESTERN COMPANY 

O i l Analysis 

Operator_ Date Sampled 0HH1 

Well A i b n g h l *7"A Date Received O l - l 5 " 9 l 

F i e l d 5cT3 T39H RlOU) Submitted By Mite Pippin 
Formation_J^teO_Jfef jdg Worked By ^KCQ 

Depth Sample D e s c r i p t i o n 500 

County Son ton ctegr brou)n oil t ofy 5feo 
State MM hC 

API G r a v i t y 55. 1 ° at 60°F 

P a r a f f i n Content -^1 % by weight 

Asphaltene Content - "* % by weight 

Pour Point-^10 °F 

Cloud Point <bO ° F 

Comments: 

PO. Drawer 260 • ~.:cr.. .N.M. 67499 

Analyst 



Paraffin Concent 

wt. beaker + saaple 

wt. beaker -

(wt. sample) d, <ubc] 

wt. Buchnar funnel, watch glass, and f i l t e r papers 333 

-.i c2zr ^ t z3Tinet 

wt. backer +• paraffin residue 'Sl-HO^ 
wt. beaker (fron above) ^1.̂ 07 
(wt. paraffin in beaker) 

.001 

wt. funnai, glass, papers + paraffin residue Hfo.cMo 

- wt. funnel, watch gLasa f i l t e r papers from above 

(wt. paraffin in these) .Q95 

Local v t . caraffin: 

wt. paraffin in beaker •OOI 
-r wt. paraffin in others • 035 

Total paraffin grams 

Paraffin content (") • 

.0^(0 _ Total paraffin x !QQ 
•2=ple vt. 

Aschsltane Content 

wt. tube + sample 

wt. tube 

(wt. sample) 

wt. tube & residue 

wt. tube 

(wt. residue) 

Asphsltena content (") 

wc. samoie 
'— X 100 

Z 

10.0 

°AfX @<bS6f= ^ Jo).5-- 55.9 rr 
5.6. 

lamp. CorrQchon : °APl @ kO°f 

5 5 . 9 1 7 - ^ - 55.0(b or 55J . 

@ fc0°-F 



LYSIS NO. 51-03-91 

API FORM 45-1 
FIELD RECEIPT NO 

API "WATER ANALYSIS REPORT FORM 

e w Meridian Oi S i° p t e i" Date Sampled 

01-11-11 
Fluid Lecai Description , _. , County or Parish 1 State 

53oi raqM fllou) ! Lease or Unit . , WeU _ _ Depth 1 Formation 

AlbnjW 3-T 1 Chacra 
Water. B/D 

Type oi Water TProduced. Suppiy, etc} Sampling1 Point Sampled Hy 

DISSOLVED SOLUS 

Sodium. Na (caia,) 
Calcium. Ca 
J!a;r.esiua. Us 
Sarram. 2a + 

Potassium. K 

CLIoridc. Q 
SuL'aia. S04 
Carissate. CO.i 
Sicrracnate. 2CQa 

oy 

mg/l me/l 

â a A W 

i-ao 
— -— 
ffi Mb 

0 O 
0 0 

3.fa 
0 0 

Total Dissolved Solids (caia,) 7903 

Ir=n.Fe (total)*'* 2lfi fP*™ 
Sulfide aaHaS 

Or/IEK PROPERTIES 

Specific Gravity, 60/50 F. 
Resistivity (ohm-meters) LAi 
Total hardness 

WATER PATTERNS — me/1 

STAIJOAHO 

T.35 

±SBE 

20 10 10 29 
TTTT TTTT 

• fM 

TTTT 

• i n 

TTTT 

f • » • 

TTTT 

" t i 

• 111 

1111 • • • • 
-TTTT 

• • • • 

i l l ! 

• •»• 
TTTT 

• • • • 

M t M f I f f 1 • • • 

• i l l 

• 1 • • i n * • • •» • » 1 • 

S'TT 

• • • • 

• t n 

• • • 1 

1 Wl 

1U1 

u r r 

J i l l 

TTTT 

1UL 

• 1111 • • •1 

m i • 1 • • JLU1 

HCCj 

4 

Ne 
LOSaRITHMtC 
llllljll 1 

ANALYST: 

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

Please r e f e r any Questions to: BRIAN ADIT > D i s t r i c t Engineer 



. W E S T E R N ; 

Date 

Rocky Mountain Region 

THE WESTERN COMPANY 

Oil Analysis 

Operator Meridian 0)1 
W e l l Albright- a-j 
Field 52,3 I ^ N ff)QU) 

Cho era Formation 

Depth 

County 5 Q D JUQIl 

State N/M 

Date Sampled 

Date Received 

Submitted By A< 1KQ, f j p p l Q 

Worked By_ 

Sample Description 113 ml 
cloar oi 1 * wo mk cm) 
5ngQ feo . 

API Gravity 5*1.1 ° at 60°F 

P a r a f f i n Content Q % by weight 

Asphaltene Content - % by weight 

Pour Point ^10 °F 

Cloud Point ^10 °F 

Comments: 

RO. Drawer 360 • Farmington, N.M. 87499 

A n a l y s t 



Paraffin Concent 

wt. beaker -r sample _______ 

wt. beaker -

(wt. sample) S.^fo 

wt. 3uchnar funnel, watch glass, and filter papers 

After f i l t a r i n s : 

wt. banker + paraffin residue %̂«1 (oQ 

- wt. beaker (from above) 

(wt. paraffin in beaker) 0 
wt. funnel, glass, papers + paraffin residue 1^3. 

- wt. funnel, watch glass filter papers from above 

(wt. paraffin in these) Q) 

Total vt. caraffin: 

wt. paraffin in beaker 0 

•f wt. paraffin in others Q 

Total paraffin 0 grams 

Paraffin content (7.) • 

O _ Total oaraffin ^ J_QQ 

Aschaltane Content 

0 

I O . O 

°APX @ 75°* = !!1L1-.1̂ 1.5 = 55.fofa9 
5.6. 

Temp. Correchon °APi @ ko0^ 

55.^- '-570 - 5*l.i °APX e fe°ef 



[ W E S T E R N ; 

Date 01- I S - S I 

# 51-03-91 

Rocky Mountain Region 

THE WESTERN COMPANY 

O i l Analysis 

Operator Akndion 6)1 
Well 

Field 

Formation 

Depth_ 

^bright T-A/Albrigbl 

MQSQ Verda /Chqcru 

County_ 

State MIA 

Date Sampled 

Date Received 

Submitted By M K d Pipp)D 

Worked By )y\£Q 

Sample Description 50/50 mu 
o? Albright oil *-
Albright a-J oil. 

API Gravity 53. oj 0 at 60°F 

P a r a f f i n Content % by weight 

Asphaltene Content % by weight 

Pour Point ^ 10 °F 

Cloud Point *fijf °F 

Comments: 

PO. Drawer 360 • Farmington. N.M. 87499 

Analyst ffi^JUL 



Paraffin Concent 

vt. beaker -r sample ___________ 

vt. beaker - J 5 M 0 5 

(vt. sample) Q)>9 

vt. Buchner funnei, watch glass, and f i l t e r papers Hfo- ci3^j 

After f i l t e r i n g : 

vt. beaker + paraffin residue KHCT 

- wt. beaker (from above) %l .^05 

(vt. paraffin i n beaker) .ooa 
wt. funnel, giass, papers + paraffin residue Hfo.^HO 

vt. funnel, watch glass filter papers from above Hlp.^'b^ 

(wt. paraffin i n these) .00(fl 

local v t . r a r a f f i n : 

wt. paraffin i n beaker 

-r wt. paraffin i n others ' Q0(fl 

Total paraffin ' 0 0 ^ grams 

Paraffin content (3) » 

jCO^_ „ Total oaraffin x 1 Q Q - > 9 7 Z 

5.9IB ~ ? 2 = p l e v t-

Asrhaltane Content 

5JG>.= ©74°J* .7fc>0 
10.0 

°API @ 7Vf- 131.5- 54.(o8*i 
5.6. 

tonop. CorrQcflOQ: &APJ @ (eO0? 

51 .Wl- l.^lr 53. W or 53.a°APi 



OAK: Ol-ahTI 

A«B-Oft, BJCLSXOSf tlSTS DATA SWSSS 

OPERATOR: Meridian di 
-~-L; Albn̂ V7t 7-A 3-J souses or SAMPLE; UiGllhCad 
roOS: foftN RlOU) DATS SAMPLED: oi-H-91 
rOIOATTOH: fv\Q& Ydttk/ChQCTO. DATE SECEXVED: 01-15-91 
DEPTH: 
COUSIT: Sqrl TuQiO 

7.5V. a-1 oil t 35.57. 
TYPE & CONC. OF FIEXD: h 

rur nr TIIIUJJ .III.; 

TXST TEHPERATD8E: 

API csAvrrr or on.; 33 Q° @ feo'-f QirH'TmwTmM wan mum: 
AKALXSZS Bt: )^Q.£ 

wafer 
PE&CESTACZ Or 0RICXSAI. JdBSBi SEPARATED AT VARIOUS TXHS X2RXSTAU ATXES EHDISXTTXHC 

Test SuBoer ) 

Additive* & 
Concentration, 
CU/LOOO (Ul 

Ilaoaed Tin* Tlae | Vol Time Vol T i n Vol l i a s Vol Time Vol T I M Vol Tim* j Vol Time Vol 

1 s i s 1 159.51 2 3 5 6 7 8 

- 2 { 3 5 6 1 7 8 I ' 
3 1 3 A 1 « 7 8 9 1 10 

1 4 5 1 • 1 1 * S 9 10 » 1 
5 I 5 6 i 8 9 10 11 * 1 

i • • 1 / a 1 9 10 U 12 » ! 

T i 7 S 9 10 11 12 13 14 

i 8 9 i w u a 1 » 1 5 ! 

» I 9 ! 10 u 1 l i 
1 - * 

13 14 IS 1 16 1 
i 1 

io i 10 i 11 12 « 1 14 IS 16 17 

i :o i 20 j ] 21 22 23 24 25 1 » 1 1 27 | 

30 I 30 | | 31 32 33 1 34 35 36 i 
1 

37 | 

"ocal Vol (al)1 !51.5l 1 I 
Vol. isuisisn / j j 

Sludge j I ! 

Solids" | j | 1 
1 

! 1 
Interface** | V t|„L| 1 1 j : ! 1 
Vol. Seciaent j ( j j ! 1 i i ! ! 
3EH&KKS: 

• Preferential vetting of solids: OB-oil—«t bottoa: Of)-oil-««t oi l phase; VS-water-wet Sottca; VO-vater-vet oil phase 
0I»oil-vet interface: VI"vater-wet Interface 

*• Interface: r"tluid: S»Solid; V«Viscsu* 

7.5 ink Mbncjrt a-J Chacra oil +* 35.5 mk Aibngbi 3-3" Crxicra loqrQr 
+ Vl.Sml AlbryU* 7-A MQSQ Yerdc oil + *5H.5 AlbnglT*- T-A AAeaa Verde H3 


