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WATER ANALYSIS 

Company: 
Address: 

Attenti on: 
Date Sampled: 

UNION TEXAS PETROLEUM 
375 U.S. HWY 64 
FARMINGTON, NM 87401 
MIKE PIPPIN 
10/8/85 

Report No: 
Date: 
County: 
Field: 
Formati on: 
Lease: 
Well: 

1 
10/11/85 
RIO ARRIBA, N.M. 
BASIN 
DAKOTA 
JICARILLA N 
#2 

Specific Grav: 
Chioride 
Bicarbonate: 
Sulfate: 
Sulfide: 
Total Hardness 

(as CaC03) 
Resi sti vi ty: 
Potassium: 

1.002 
7,498 mg/l 
244 mg/l 
100 mg/l 
0 

500 mg/l 
0.74 

0 

pH 
Calcium: 
Magnesium: 
Total i r o n : 
Sodium: 
Total Dissolved 

Sol ids: 
Ohm Meters 0: 
Carbonate: 

8.50 
80 mg/l 
73 mg/l 
3 mg/l 

4,758 mg/l 

12,766 mg/l 
70 F 

180 mg/l 

Sample Source: Bottom of Dakota Condensate Tank 

Remarks: 

Dakota water production is less than 1 BPD. 

Dakota and Gallup waters from this well are compatible, i.e. there should be 
no detrimenta' effects such as a precipitate. 

R:" 

Ci; 

UX^„ Exhibit .,o. JLL 

Cass Mo. 

'tOREN L. DIEDE " 
SMITH ENERGY ENGINEER 



WATER ANALYSIS 

Company: 
Address: 

Attention: 
Date Sampled: 

UNION TEXAS PETROLEUM 
375 U.S. HWY 64 
FARMINGTON, NM 87401 
MIKE PIPPIN 
10/8/85 

Report No: 
Oate: 
County: 
Field: 
Formation: 
Lease: 
Well: 

2 
10/11/85 
RIO ARRIBA, N.M, 
OTERO 
GALLUP 
JICARILLA N 
#2 

Speci fic Grav: 
Chi ori de 
Bicarbonate: 
Sulfate: 
Sulfide: 
Total Hardness 

(as CaC03) 
Resistivity: 
Pot as si urn: 

1.000 
1,800 mg/l 
366 mg/l 

0 
0 

300 mg/l 
2.00 

0 

PH 
Calcium: 
Magnesium: 
Total i r o n : 
Sodi urn: 
Total Dissolved 

Sol i ds : 
Ohm Meters ®: 
Carbonate: 

7.50 
40 mg/l 
49 mg/l 
3 mg/l 

1,164 mg/l 

3,421 mg/l 
70 F 
NONE 

Sample Source: Bottom of Gallup Condensate Tank 

Remarks: 

Gallup water production is less than 1 BPD. 

Dakota and Gallup waters from th i s well are compatible, i . e . there should be no 
detrimental e f fec ts such as a p rec ip i t a te . 

'-WREN L. DIEDE 
SMITH ENERGY ENGINEER 



i v n . ' i n i t y i i I riu i t : ULL IN DATA APPLICABLE TO PRODUCT TESTED 

. e s s T E S T - P R O P A N E |. R E S I D U E T E S T - L P G 

C O R R O S I O N T E S T C O P P E R S T R i P > 

(API) 
| W E * T H 6 R I N G T E S T - L P G 

°F S 95% BP 
l O » C E - » T E T E S T I S T U 

/ J Z S . Z C * /ft3 (DRY) 
O O C T O f l T E S T 

) O O G S l « S O L ? I O E 

gr/100 f t . 3 

U E R C A P T J M S 

gr/100 f t . 3 

S R A D E 

--

CHROMATOGRAPHIC ANALYSIS COMMENTS DISTILLATION 

: 1 
MOLE " I G.P.M. 

LIQUID 
VOLUME % 

! 
% ! TEMPERATURE 

- - 1 

?BON DIOXIDE , 5'c5 ? < :? • ! IBP 

30GEN ' / 1 5 

-HANE gO,66Z\ 10 

^ANE / / , 47< 3. 062 20 ! 

i 
i 

30 i 

3UTANE , / / & ,234 40 

UTANE / / < ^ so i 

3 ENT ANE , ^Z*? / / 5 ^ ) j HZFORE C<AMiNER STOGNER 60 
; | 

ENTANE • ,272* ,0?3 \ j Cli • > / : . . , D i v i s i o n 
70 , 

Ot£_ Exhibit No. |2 
80 i 

Case No. 1 

{ 90 

• ! E.P. 1 

TOTAL | 
i 

L O S S j R E S I O U E 

TEMPERATURES, PRESSURES t H D VOLUMES ARE 
ERTED TO INDUSTRY STANOA ?DS. 

- *. S 4 \ 3 ; C O : T I O N 5 

T E S T E O B V 



iNruKwrniiuN K t r u m NOTE: t I L L IN DATA APPLICABLE T-Q PRODUCT TESTED 
0 4 T E 

• => r_ s 5 w >-» -z: j C O R R O S I O N T E S T C O P O £ R S T P f P l 

• ' - E S S T - J T - P f l O P A N E R E S I D U E T E S T - L P G 

(SP.GRJ(API) 
W E A T H E R I N G T E S T — L P G 

°F % 95% BP 
SO A C E T A T E T E S T 

/J2&f<4^ 
D O C T O R T E S T 

/ f t . 3 (DRY) 
GR A O ' S ( K O C E N S U L F I O E ! M E R C A P T A N S 

gr/100 ft.3 j g r / 1 0 0 f t . 

CHROMATOGRAPHIC ANALYSIS COMMENTS DISTILLATION 

1 

1 
MOLE % G.P.M. 

LIQUID 
VOLUME % % ITEMPERATURE 

3BON DIOXIDE IBP ' 

" ROGEN - ! 
5 i 

"HAN E 77.946 10 

- ANE 20 ! 

Df< " 5,766 /,SS<> 30 j 

3UTANE 

1 
ao 

l u T A N E 
; , 50 

P E N T A N E ,4/6 ,/SO 
-

60 

1 EN T A N E , i f f ,/4? 70 

< A N E - 80 

! 
90 

I ; 
1 E.P. 

TOTAL I i7.87o 
j LOSS - | R ESI QUE 

. TEMPERATURES, PRESSURE! AND VOLUMES ARE 
iVERTED TO INDUSTRY STANOARDS. 

• A - ^ i N O A O O l ' i O N S 

T E S T E D 3 Y 



LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATIONS 

Rocky Mountain Region 

LABORATORY INVESTIGATION 

OF 

JICARILLA N #2 

DAKOTA AND GALLUP FORMATIONS 

OCTOBER 10, 1985 

PREPARED FOR PREPARED BY 

UNION TEXAS PETROLEUM 
MIKE PIPPIN 
PETROLE'JM ENGINEER 

Russell S." Pyeatt 
THE WESTERN COMPANY OF NORTH 
AMERICA-FARMINGTON DISTRICT 

:,:) 

or? . ; L >k 

Case :;o. 

Ja^ei C. Terry 
Serrlor Tech Sales 
WESTERN COMPANY OF 
AMERICA-FARMINGTON 

NORTH 
DISTRICT 

RQ Drawer 360 • Farmington, N.M. 87499 



LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATIONS 

SUMMARY OF RESULTS 

1. 

2 . 

3. 

4. 

No p r e c i p i t a t i o n of mate r i a l s was observed from the 

admixture of o i l s under c o n s i d e r a t i o n . 

No emulsion t e s t i n g was performed. Emulsion e f f e c t s 

was not a concern as very l i t t l e water accompanies 

hydrocarbon production. The l i t t l e water that i s 

produced i s e a s i l y separated i n normal surface 

operations. 

The i n i t i a l p a r a f f i n d e p o s i t i o n dropped markedly w i t h 

increased d i l u t i o n . 

Adiabatic cooling due to gas expansion was i n v e s t i g a t e d 

and found not to a l t e r p a r a f f i n d e p o s i t i o n s i g n i f i c a n t l y . 

Russell S. Pyeatt 
Western Company of North America 
Farmington D i s t r i c t 

James ~. Terry ,| Sr. Tech Sales 
Western Company of North America 
Farmington D i s t r i c t 



LABORATORY INVESTIGATION 
JIC-ARILLA N #2 
DAKOTA AND GALLUP FORMATIONS 

On Monday, October 7, 1985, a request f o r l a b o r a t o r y work 

on the Dakota and Gallup produced o i l s from the J i c a r i l l a 

N //2 was placed by Mike Pippin, Petroleum Engineer of Union 

Texas Petroleum Corporation. 

PURPOSE 

Mike requested that we i n v e s t i g a t e the concern of possible 

d e t r i m e n t a l e f f e c t s due to comingling of the Dakota and Gallup 

produced o i l s from the J i c a r i l l a N #2. 

INVESTIGATION 

1. Background I n f o r m a t i o n 

(A) 

C( I f f inj 

» 3*1 

L17» 

s—-, 
(.VI 

root. 

70O. 



LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATIONS 

BHST Gradient: 2.° F/100 f t depth 

P a r a f f i n d e p o s i t i o n problems occur mainly 

from surface down to 1000 f t . of depth. 

No appreciable amounts of water accompany 

hydrocarbon production i n these w e l l s . 

P a r a f f i n d e p o s i t i o n increases w i t h decreasing 

tempe r a t u r e . 



LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATION 

Concerns to be addressed i n a n a l y s i s : 

a. The p r e c i p i t a t i o n of mat e r i a l s produced by the 

admixture of o i l s of p o t e n t i a l l y d i f f e r e n t 

cons t i t u t i o n . 

b. The formation of emulsion due to the admixture 

of d i f f e r e n t f l u i d s . 

c. Increased p a r a f f i n d e p o s i t i o n by a d d i t i v e p r o p e r t i e s 

of o i l s . 

d. Increased p a r a f f i n d eposition due to the decrease 

i n temperature as a r e s u l t of accompanying gas 

expansion. 

Steps taken i n analysis 

a. API Analysis of o i l s i n c l u d i n g : API Gravity 

Cloud Point 

Pour Point 

P a r a f f i n Content 

Asphaltene Content 

b. Mixing of o i l s i n appropriate cases w i t h a d d i t i o n a l 

p a r a f f i n t e s t i n g to determine r e s u l t i n g f l u i d 

c h a r a c t e r i s t i c s . 

c. Discussion w i t h Mike Pippen regarding the w e l l bore 

production and co n d i t i o n s . 



LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATION 

DATA 

WELL NAME 

LEGAL DESCRIPTION 

SAMPLE #1 

Fo rmat i on 

P e r f o r a t i o n Depth 

API Gravity <§ 60°F 

Cloud Point 

Pour Point 

P a r a f f i n Content 

Asphaltene Content 

JICARILLA N #2 

790' FSL 1850' FWL Sec. 
Rio A r r i b a County, N.M. 

3 T24N R5W 

( f t ) 

Otero-Gallup 

5852-6048 

39 . 8° 

Unable to determine due 
to the color of the o i l 

26°F 

8.84% 

5. 10% 

SAMPLE #2 

Formation 

P e r f o r a t i o n Depth ( f t ) 

API Gravity @ 60°F 

Cloud Point 

Pour Point 

P a r a f f i n Content 

Asphaltene Content 

Basin-Dakota 

6934-7002' 

58.2° 

Unable to detrmine due 
to the color of the o i l 

^-30 °F 

No p a r a f f i n s observed 

Not enough to measure 



LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATION 

CALCULATIONS 

Cool down e f f e c t s due to gas expansion: 

Reference: Perry's Handbook of Chemical Engineering 

Re: Adiabatic Expansion of Ethane, Methane 

T = T , P s , , where s r (—) K 
x 

T g = Surface Temperature 

T̂  » Reservoir Temperature 

P = Surface Pressure s 

P • Reservoir Pressure r 

K 
S p e c i f i c Heat at Constant Pressure 
S p e c i f i c Heat at Constant Volume 

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

T • Unknown 
s 
T » 138°F r 

P = 300 p s i s 

P r = 1150 p s i 

K =1.2 

300 ° - 1 6 6 7 

Ts - 1 3 8 ( nfo ) 

T = 110°F 

NOTE : 

A t o t a l cooldown of 28° F would be expected 





LABORATORY INVESTIGATION 
JICARILLA N #2 
DAKOTA AND GALLUP FORMATION 

DISCUSSION 

The API analyses conducted r e s u l t e d i n the awareness tha t 

the possible p a r a f f i n d e p o s i t i o n would increase w i t h i n c r e a s i n g 

volume f r a c t i o n of Gallup produced o i l . Any a d d i t i o n of Dakota 

o i l would only serve to decrease the possible amount of 

p a r a f f i n d e p o s i t i o n . 

The knowledge that no appreciable water production 

accompanies any hydrocarbon production i n the w e l l s e l i m i n a t e d 

the concern over emulsion formation. The small amount of water 

produced i s e a s i l y separated under normal surface operations. 

The problems of p r e c i p i t a t i o n s was e l i m i n a t e d a f t e r mixing 

o i l s f rom the Dakota and Gallup formations. No p r e c i p i t a t e s was 

observed at room temperature. The various mixtures, by volume, of 

the o i l was f u r t h e r tested by the a d d i t i o n of methyl e t h y l Ketone 

(MEK) and f i l t e r e d through (1) one micron paper at room tempera

t u r e . The r e s u l t s are presented on Figure 3. I t i s assumed that 

no p r e c i p i t a t e s would occur at elevated temperatures due to 

increased solvency e f f e c t s of temperature increases. 

With a l l other concerns a l l e v i a t e d the p o t e n t i a l problems 

surrounded only p a r a f f i n d e p o s i t i o n w i t h admixture of Dakota 

and Gallup o i l s i n varying p r o p o r t i o n s and i n p a r a f f i n d e p o s i t i o n 

w i t h decreases i n temperature due to the ad i a b a t i c expansion of 

gas from the s o l u t i o n s . 

The ::act th a t the Dakota zone from the J i c a r i l l a N #2 was 

producing 1/2 bopd and 40 Mcfd and the Gallup zone producing 

1 bopd and 24 Mcfd brought about a concern regarding increased 

p a r a f f i n d e p o s i t i o n due to the cool down of f l u i d s through gas 

expansion. Using a r e l a t i o n s h i p f o r temperature change w i t h 

adiabat:.c expansion of gases from Perry's Handbook of Chemical 

Engineering a c a l c u l a t i o n was made that would account f o r maxi

mum coo'., down of f l u i d s due to gas expansion- This cool down 

assumes a d i a b a t i c conditions and does not take i n t o account 
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temperature e f f e c t s imposed by other zones. Therefore, a 

d e c i s i o i was made to t e s t the Dakota/Gallup o i l s i n vary i n g 

proportions and determine the i n i t i a l p a r a f f i n depositions 

at room temperature to evaluate the increased or decreased 

dep o s i t i o n e f f i c i e n c y of p a r a f f i n r e s u l t i n g from mixing. 


