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Gentlemen: 

Presented in this report are the results of a partial reservoir fluid study in 
addition to crude oil and water analyses performed on samples collected fm 
the subject well in December, 1986. 

Thank you for the opportunity to be of service to Tenneco Oil Exploration & 
Production Go. If you have any questions or if we may be of further assistance 
to you in any way, please do not hesitate to call at your convenience. 

sincerely, 

Larry W. Scott 
supervisor 
Reservoir Fluid Laboratory 
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Core Lab bdit =+, : m- -" 1 8  lgeg ~e 
laboratow Procedures 

Tenneco Oil Exploration & Production 
Resewoir Fluid Study 

Phcenix No. 1 
RFL 1016 

crude Oil Samples 

Several samples of stock tank oil were selected for routine crude oil 
characterization and analyzed for paraffin content and asphaltens. 

Water Smles 

Mineral pat- and associated water properties were measured on selected 
samples of water produced during the testing. The results of these analyses 
are seed to W s  report. 

Semrator Samples 

Separator gases were collected at the well for possible use in laboratory 
tests. A compositional analysis of the field gas is provided on page four of 
the report. 

Reservoir Fluid Smle 

A DST sample of reservoir fluid was shipped to our Anchorage facility for 
transfer to laboratory cylinders. Opening pressure on the tool was faund to be 
approximately 500 pig at 70°F after expansion of the sample into the gmge 
manifold and a small arnount of sample loss. The pressure on the tool was 
increased to 2000 p i  by injecting approximately 130 cc's of water into the 
2500 cc chamber and agitated before transfering to two storage cylinders. The 
volume of water necessary to repressure the tool indicated that it initially 
contained oil and a small amaunt of gas at 500 psig. Evaluation of the tool's 
pressure and contents indicated that the sample could be considered a 
reasonably valid representation of the reservoir fluid. 

Upon arrival of the two reservoir fluid samples in our Houston laboratory, the 
mnn temperature bubble points were found to be 511 and 512 pig at 70°F. 
These values were considered to be in good agreement with each other and 
indicated that any free gas present in the DST had been redissolved in the oil 
phase prior to the sample transfer. 

The h-n amposition of the subsurface fluid sample was determined and 
is reported on page three. It should be noted that the sample contained small 
amounts of hydrcgen and carbon monoxide which are not normally present in 
resem0i.r fluid samples. These contadnents would be expected to have a small 
effect on the physical pmperties measwed for the sample. 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and its officers and employees 
assume no res~onsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, property, well or sand 
in connection wnh which such report is used or relied upon. 



Page two 

A portion of the reservoir fluid was examined in a visual cell at the reservoir 
temperature of 110" F. and found to W i t  a bubble point at 584 psig. The 
volumetric data and pressure volume relations of the reservoir fluid are 
summarized on pages five and six. 

The viscosity of the reservoir fluid was nemred wer a wide range of 
pressures at 110" F. in a rolling ball viscosimeter. The viscosity of the 
fluid was found to vary from a minimum of 26.34 centipoises at the saturation 
pressure to a m a x h  of 43.21 centipoises at atmospheric pressure. The 
results of the viscosity are tabulated on page w e n .  

A single-stage separator test was perfonned in order to determine gas-oil 
ratios and the oil formation volume factor. The separator gas frm this test 
was collected and analysed and is presented on page nine of the report. 



Litton 
Core Lab 

Company Tenneco File Number RFL 1016 

Well Phoenix No.1 County 

Field State Alaska 

Well Information 

Summary of Quality Control Data of Samples 

Composition of Reservoir Fluid Sample 

Composition of Separator Gas 

Pressure-Volume Relations Data 

Compressibility Data 

Viscosity Data 

Separator Test of Reservoir Fluid Sample 

Separator Test Gas Composition 

Crude Oil Properties 
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P File RFL 1016 

Well Phoenix No. 1 

F 1 

Formation Name 
Date First Well Campleted 
Original Resewoir Pressure 
Original Produced Gas-Oil Ratio 

Production Rate 
Separator Pressure & Temperam 
Oil Gravity at 60°F. 

Datum 
Original Gas Cap 

I l=- 

PSIG at Ft. 
SCF/Bbl 
BbNDav 

BIG OF. 
"API 

Ft.Subsea 

Well Characteristics 
Elevation Ft. 
Total Depth Ft. 
producing Interval Ft. 
Tubing Size and Depth In. to Ft. 
productivity Index Bbl/D/PSI at Bbl/Day 
Iast Reservoir Pressure Wmx. 1800 PSIG at Ft. 

Date I 19- 
Reservoir Temperature 110 OF. at Ft. 
Status of Well 
pressure Gauge 

~ormal Production Rate B ~ ~ / B Y  
Gasail Ratio SCF/Bbl 
Separator Pressure & Tempera- PSIGI- "I?. 
Base Pressure 15.025 PSIA 

Well Makhg Water % Cut 

samplinq Conditions 
sampled at Ft. 
Date Sampled 
status of Well 

Gas-Oil Ratio SCF/Bbl 
Separator Pressure & OF. 
Tubing Pressure PSIG 
Casing Pressure PSIG 

Sampled by Floepetrol 
Type Sampler DST 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions a p r e d  represent the best judgment of Core Laboratories, Inc. (all errors and omisions excepted); but Core Laboratories. Inc and its officers and employees 
assum no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil. gas, coal or other mineral, property, well or sand 
in connection with which such report is used or relied upon. 
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Fi le  RFL 1016 

W e l l  Phoenix No.1 

Separator Gas 

Separator Conditions -ratow openins Conditions 

Cylinder Pressure, TeJV==-er Pressure, =W?=ature, 
Number Ps is  "F. Psis OF. 

CLH 439* 18 

CLH 443 1 2  

D r i l l  Stem Tes t  Reservoir Fluid 

Laboratory Bubble Point Pressure 

cylinder 
Number 

* used in  t h i s  study 

Pressure, Temperature, 
Psis "F. 

These analyses, opinions or interpretations are based on ObSeNatlOnS and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Wlr. Inc (all errors and omissions excepted); but Core Latmratories. Inc and its officers and employees 
m u m e  no responsibility and make no warranty or representations as to the productivity, propr operations, or profitablenes. of m y  011, g u .  coal or other mineral, proprW, well or sand 
In connection with which such report is used or relied upon. 
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~ ~ E C R V Q  &Lkg.; ;.: J )in 4 1 r)qQ" dbE/c File RFL 1016 

P b .*-:n well Phoenix NO- 1 i l ' ,  i 

Mol Weight Density,Gm/Cc 
Component Percent Percent at 60°F. 

* 0.09 
carbon Monoxide * 0.53 
Carbon ~ioxide 0.01 
Nitrogen 0.81 
Methane 11.25 
Ethane 0.92 
-Pane 1.28 
iso-Wztane 0.54 
n-Butane 0.84 
iso-Fentane 0.80 
n-Fentane 0.70 
HeXaneS 1.60 
Heptanes Plus 80.63 

0.02 
0.06 
Trace 
0.09 
0.68 
0.11 
0.22 
0.12 
0.19 
0.22 
0.19 
0.51 
97.59 

Average Molecular Weight = 263.36 

* Cmpnents not normally found in reservoir fluids 

"API Molec'ular 
at 60°F. Weiqht 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this repolt is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories, Inc, and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, propelty, well or sand 
in connection with which such report is used or relied upon. 



Core Lab Page 4 of 11 

p t  .3,fi-k ,.,. ,!.: ,?F% ', :.": "7;3 p , ~  e . q . 7  n File RFL 1016 
!. v ., 

..u.. ..- ti.,.:!. :,,;. , , ,,) -, . 5 . .. ; , I $  FIIF 
a .%,, " ;:%. i;;tLfi\, 

p>* " 2;. 7% *cs &&, w e l l  Phoenix No. 1 
8 : )  ; I . ,  

m e n  Sulfide 
carbon ~ioxide  
Nitrogen 
Methane 
Ethane 
propane 
iso-Butane 
n-Butane 
iso-Pentane 
n-Pentane 
Hexanes 
HePtanes plus 

HYDFKXXtKIN ANALYSIS OF FIELD SEPARATOR GAS SAMPLE 

Calculated gas gravity= 0.704 

MOL PERCENT 

N i l  
0.19 
1.11 
85.04 
4.49 
4.67 
1.27 
1.54 
0.71 
0.46 
0.30 
0.22 

100.00 

Calculated G r o s s  Heating Value= 1248 E3IU per cubic foot of dry gas 
@ 15.025 psia and 60 OF. 

Collected at  18 psig and 50°F. 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the bed judgment of Core Laboratories. lnc. (all errors and omissions excepted); but Core Laboratories, lnc. and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, propsrty, well or sand 
in connection with which such report is used or relied upon. 
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g y ~  r-? T-3 a-*=.-,ea 7 File RFL 1016 
2 'f YYff? f.bAiJ:*" . S " ,  

h ' d . b . ~ " e  i;kAL well phoenixNo.1 
B- r, '; : *. n ?  e +  

G2.U fr *, - . -. ---------.__ _____\ - 

pressure 
Fsicr 

~elative 
Volume (1) 

(1) Relative Volume: V/Vsat is barrels at indicated pressure per barrel 
at saturation pressure. Data belaw bubble point 
smoothed by application of l1Yl1 m e .  

(2) Y Function: ( Psat-P) 
(paw ( [V/VsatI -1) 

These analyses, opinions or interpretations are based on 0bSe~ati0nS and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories. Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profiiableness of any oil, gas, coal or other mineral, property, well or sand 
in connection with which such report is used or relied upon. 
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F i l e  RFL 1016 ..- 9 - ?, q r p* !p ?- 7 E* g P " **> 3 - 4 i( '!, . r &! rifp 
!i%L . . . . W e l l  PhoenixNo-1 

Frm 5000 psig t o  4000 psig = 3.45 x V/V/psi 

Frm 4000 p s i g t o  3000 p i g =  3.74 x l ~ - ~ V / V / p s i  

Frm 3000 psigto 2000 wig= 4.13 x 1 0 - ~ V / V / p s i  

Frm 2000 psig to  1000 psig = 4.81 x lom6 V/V/psi 

From 1000 p i g  to 700 p i g  = 5.34 x V/V/psi 

From 700 psig to 584 p i g  = 6.03 x V/V/psi 

T h w  analyses, opinions or interpretations are based on 0bSe~ati0nS and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made The 
interpretations or opinions expressed represent the bea judgment of Core Laboratoriq lnc. (all errors and omissions racapted); but Core Laboratories. Inc. and its officers and employees 
a s u m  no responsibility and make no warranty or representations as to the prcductivity, proper operations, or prohubleness of any oil, g s ,  coal or other mineral, propm, well or sand 
in connection with which such report is used or relied upon. 
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PreSfllre, O i l  Viscosity,  
Psig Cen t imi se  

Gravity of r e s idua l  o i l  = 20.6 "API @ 60°F. 

F i l e  RFL 1016 

W e l l  F41oenix No. 1 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, property, well or sand 
in connection with which such report is used or relied upon. 
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'Q+=Rq f l " ' y Y n ? P @  
i '  ,, , < .  b"r File RFL 1016 

d.ks "A#,, . - . " R ' i S  fii L 
Well PPnoenix N o . 1  ." ; 

Fbnmticn Sqemtor 
SEp#rzutar ~ t a k  ~ a n k  vdum VO~UE specific 

Presflllre, Gas/Oil  Rltio Gas/Oil Ratio O i l  mty F&ckor Fa- G m i t y  of 
Fsicl OF. (1) (2) "API @ 60°F. Bofb (3) (4) F'ladld Gas 

10 10 
R s f b  = 59 

I 
, (1) O i c  fee tofgasat  L5.025psiaard6OoF. perbarrel of oil a t ~ t e d p ~ a r d ~ t u r e .  

(2) O i c  feet of gas a t  15.025 psia ard 60°F. per barrel of stcdc tank oil  a t  60°F. 

(3) BarreLs of oil  at 584 p ig  ard llO°F. per barrel of *tank oil  a t  60°F. 

r (4) Banels of oil a t  i x d h b f l  pxwsme ard tenpsahne per barrel of stcdc tank oil a t  60°F. 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, property, well or sand 
in connection with which such report is used or relied upon. 
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-- 5 ;, .- Well Phoenix NO. 1 
k " * =  ., - - - .- 

r 
HYDROCARBON ANALYSIS OF SEPARATOR TEST GAS AT 50 PSIG AND 68°F. 

Hydrogen 

r Hydrogen Sulfide 
Carbon Monoxide 
Carbon Dioxide 

r Nitrogen 
Methane 

I Ethane 
m e  
iso-Butane 
n-Butane 
iso-Pentane 
n-Fentane 
Hexanes  
Heptanes plus 

0.76 
Nil 
4.53 
0.03 
6.42 
79.48 
3.75 
2.67 
0.63 
0.68 
0.32 
0.20 
0.20 
0.33 

100.00 

Calculated gas gravity= 0.689 

Calculated Gross Heating Value 1068 EIU per cubic foot of dry gas 
@ 15.025 psia and 60 OF. 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories. Inc. and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, property, well or sand 
in connection with which such report is used or relied upon. 



Litton 
Core Lab Page 10 of 11 

12 DST 3 

14 DST 3 

16 DST 3 

19 DST 3 

File RFL 1016 I)Cf F TTR\ TQ psrn? pr . * L , > ;  b i k x - h * , '  " ~ . "  L ' . t- I -,, W e l l  Phoenix NO. 1 

P R O ~  OF cmDE OIL 

paraffins w t %  Asphaltenes w t %   our Point OF. API at 60°F. 

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The 
interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and its officers and employees 
assume no responsibility and make no warranty or representations as to the productivity, proper operations, or profitableness of any oil, gas, coal or other mineral, property, well or sand 
in connection with which such report is used or relied upon. 



VISCOSITY OF RESERVOIR FLUID 

Page li  of il 
File RFL 1016 
Well Phonix No. I 

250 500 750 1000 1250 1500 1750 2000 

PHESSUHE, PSIG 



I Core Lab 
H.71C FAiss'ey Road 
tIoo~.ron TOAJ$ 77075 1110 

PC) nox 3 4 ~ ~ ; )  

r Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

r Attn: 
lnvorce No 

Laboratory No.: 8711148 
/)CFr4"-? q r q - , r f n  

Date Received: 01/19/87 a%: ,., , i I 

-, 
Sample Identrfrcation: Phoenix lli Sample I D'. , 

r *."~l., - - - - -  - -_ --  --I __I_ 

r Anions 

Chloride 
Sulfate 
Carbonate 
Bicarbonate 

r Cations 

I 
Sodium * 
Calcium 
Magnesium 
Iron 

SCALE (Meq per liter) 

r Total Dissolved Solids (Calculated) 

PH 

f Resistivity, ohm-M at Deg.F, 
Specific Gravity at 68 Deg.F. 

* Sodium is calculated and includes Potassium, r 



Tenneco O i l  Company Page 2 
ATTN: r 

Laboratory Nor 8711148 - Phoenix C l ;  Sample # 1 

stiff & Davis S t u l i t v  Index; 

A p o s i t i v e  number is an indicat ion  of  a tendency to form scale, 
while a negat ive  number ind ica tes  t h e  p o s s i b i l i t y  of corrosion. 

Supervisor 



1 
b210 Mosley Road 

Core Lab Houston Texas 77075 1110 

k 
PO Bo~34282 
Houslor> Texas 77234 4282 

r Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

P Attn lnvo~ce No. 
I 

Laboratory No.: 8711148 

7 Date Received: 01/19/87 

Sample Identification: l; Sample 24 r., . 

r , , i  - , 
bit; Z --. - - .--... -. - . .--...--- 

SCALE (Meq per liter) meq/l mg/l 

Anions 
1F 

I 

I Chloride 
Sulfate 

r Carbonate 
Bicarbonate 

I r l I  f I r 4  i I -t 4 C03 

, , I  , 1 I , I I I I , , , 

1 I t 4 

Na I 

I C a t  

r Mg ' 
Fe t 

r Cations 

, 1 6 1  
, I , q  

o l ,  

, I , !  

Sodium * 
Calcium 
Magnesium 
Iron 

, I , ,  , , , ,  

4 
I , I 

I 1  I 
I , , ,  

6 Total Dissolved Solids (Calculated) 
1 

PA 
Resistivity, ohm-M at Deg.F. 
Specific Gravity at 68 Deg.F. 

I C1 

l HCOB 

I so4 

* Sodium is calculated and includes Potassium. r 



Tenneco O i l  Company Page 2 
ATTN t r 

Laboratory No: 8711148 - Phoenix #I; Sample # 24 

!\ - ?. .: 
f % r  ; 

S t i f f  & Davis S t a b i l i t y  Index; W iii; --.--.. ------- - 

A p o s i t i v e  number is an indicat ion  of  a tendency t o  form s c a l e ,  
while a negat ive  number ind ica tes  t h e  p o s s i b i l i t y  of  corrosion. 

Supervisor 



I Core Lab 
8210 Mosley Road 
Houston. Texas 77075-1110 
PO Box 34282 

f- Houslon. Texas 77234-4282 

Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

Attn: invoice No. 

Laboratory No.: 8711148 

Date Received: 1/19/87 p .C ?-"-% W-7 '*; T .  7 r - 2  ": 9 (-z*r .1 

[ .- 
Sample ldentlfication: phoenix el ; Sample ( 29 -A,> A s 

. , C e i - - a  

-. -- - - - ----- 

Anions 

Cations 

Sodium * 
Calcium 
Magnesium 
Iron 

SCALE (Meq per liter) 

Chloride 
Sulfate 
Carbonate 
Bicarbonate 

Total Dissolved Solids (Calculated) 

PH 
Resistivity, ohm-M at Deg.F, 
Specific Gravity at 68 Deg.F. 

* Sodium is calculated and includes Potassium, 



Tenneco Oil Company 
AmN: : 

Page 2 

Laboratory No: 8711148 - Phoenix #l; Sample # 29 

stiff & Davis Stabilitv Index: j 

A positive number is an indication of a tendency to form scale, 
while a negative number indicates the possibility of corrosion. 

Supervisor 



r Litton d l  JI  m m  - - I ,.* .. -% 

-C3d+w ";-nr:s-9 .. pl Mosley Road Core Lab ..) . . . ,.,- 
i: Texas 77075 1 1  10 

-' d , &Q.,Box 34282 r - 
2 ."J - .  - -  Houston. Texas 77234 4282 

. - -- 713 943 9776 

- - 

r Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

r Attn: lnvorce No. 
i 

Laboratory No.: 8711148 

r Date Received: 01/19/87 

Sample Identification: phoenix sample 

r 

r SCALE (Meq per liter) 
meq/l mg/l 

Anions 
F 

Chloride 
Sulfate 
Carbonate 
Bicarbonate 

r Cations 

Sodium * 
Calcium 
Magnesium 
Iron 

r Total Dissolved Solids (Calculated) 146 , 100 
PH 

r Resistivity, ohm-M at De9.F. 
Specific Gravity at 68 Deg.F. 

* Sodium is calculated and includes Potassium. 
I". 
'I 



I 
8210 Mosley Road 

Core Lab Houston, Texas 77075-1110 

b 
PO Box 34282 
Houston, Texas 77234-4282 

Tenneco Oil Company 
1100 Louisiana 
Houston, TX 

r Attn: 

Mineral Pattern 
February 5, 1987 

Invoice No. 
t 

Laboratory No.: 8711148 

r Date Received: 01/19/87 ~ K ~ T Z P - ~  yrq r - 7 s r S w f 9  
!, : 3 E?!K 
.\ . 6.W I - " * >  - : b  i $Lid Sample ldent~fication: ll Sample # 

r T'n 

, '  1 

" L -------.-, 

r Anions 

Chloride 
Sulfate 
Carbonate 
Bicarbonate 

r Cations 
i 

Sodium * 
Calcium 
Magnesium 
Iron 

SCALE (Meq per liter) 

r Total Dissolved Solids (Calculated) 158,100 

PH 

r Resistivity, ohm-M at Deg.F. 
Specific Gravity at 68 Deg.F. 

* Sodium is calculated and includes Potassium. r 



~ E ! F J ~ T ~  a :=Zw; . ~9 . !p!;nrvp . pFk j- 
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Tenneco O i l  Company . --- -.- -- 
____I_ 

Page 2 
ATTN t r 

Laboratory No: 8711148 - Phoenix #l; Sample # 3 

S t i f f  Davis S t a b i l i t v  Indext 

A p o s i t i v e  namber is an indicat ion  o f  a tendency t o  form s c a l e ,  
while a negat ive  number ind ica tes  t h e  p o s s i b i l i t y  of corrosion. 

Supervisor 



Core Lab 
- - . - . . . - -. - , - ---- 
H-s 77075-1110 
PO Box 34282 
Houston. Texas 77234-4282 

r Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

7 invoice No. 

Laboratory No.: 8711148 

r Date Received: 01/19/87 

Sample Identification: phoenix Sample A 

r 

r Anions 

Chloride 
Sulfate 

r Carbonate 
Bicarbonate 

SCALE (Meq per liter) 

r Cations 

Sodium * 

r Calcium 
Magnesium 
Iron 

r Total Dissolved Solids (Calculated) 1,800 

PH 
Resistivity, ohm-M at Deg.F, 
Specific Gravity at 68 Deg.F. 

* Sodium is calculated and includes Potassium. 

f 



Tenneco Oil Company 
ATTNr r 

Laboratory Nor 8711148 - Phoenix #1; Sample A 

Stiff & Davis Stabilitv Index; 

Page 2 

A positive number is an indication of a tendency to form scale, 
while a negative number indicates the possibility of corrosion. 

Supervisor 



f- Core Lab 
-- ---.___ ---_ 8210 Moslev Road 

&. 
Houston Texas 77234 4282 

713 943 9776 

r Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

lnvo~ce No. 
C Laboratory No.: 8711148 

7 Date Received: 01/19/87 

Sample Identification: Phoenix 111 Sample ) 
?' 

SCALE (Meq per liter) 

1 10,000 1,000 100 10 0 10 100 

Anions 

Na I 

Ca I 

Mg 

Chloride 
Sulfate 
Carbonate 
Bicarbonate 

Cations 

Fe t I , 4 ;  , , , , ,  , ,  , , I I ,  I * ,  I CO3 

1 0 ,  

, , , ,  

k------t-+f-t-+--ecc 

Sodium * 
Calcium 
Magnesium 
Iron 

Total Dissolved Solids (Calculated) 

I , , ,  

, , ,  

. . 

PH 
m Resistivity, ohm-M at Deg.F. 

Specific Gravity at 68 Deg.F. 

* Sodium is calculated and includes Potassium. 
8 

1,000 10,000 

-t-t-tt--H ; 

, , , I  

I , , ,  

I , ,  

1 r 

I , ,  
I , ,  

I C1 

1 HC03 

so, 



Tenneco Oil Company 
ATTN: : 

Laboratory No: 8711148 - Phoenix I l ;  Sample # 9 

Page 2 

A positive number is an indication of a tendency to form scale, 
while a negative number indicates the possibility of corrosion, 

Supervisor 
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8210 M* Road 

Core Lab Houslon Texas 77075 11 10 

r PO Box 34282 
Houston. Texas 77234 4282 

r Tenneco Oil Company Mineral Pattern 
1100 Louisiana February 5, 1987 
Houston, TX 

f Invoice No. 

Laboratory No.: 87 11148 

r Date Received: 01/19/87 

Sample Identification: )11 Sample 18 

r 

r Anions 

Chloride 
Sulfate 
Carbonate 
Bicarbonate 

r Cations 

Sodium * 
Calcium 
Magnesium 
Iron 

SCALE (Meq per liter) 

Total Dissolved Solids (Calculated) 28,500 

pH 
Resistivity, ohm-M at Deg.F. 
Specific Gravity at 68 Deg.F. 

F 
* Sodium is calculated and includes Potassium. 
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Laboratory No: 8711148 - Phoenix $1; Sample # 18 

f f  & Davis Stabilitv Index: 

A positive number is an indication of a tendency to form scale, 
while a negative number indicates the possibility of corrosion. 

Supervisor 


