
Amoco Production Company 
ll South Permian Basin 

Business Unit 
501 WestLake Park Boulevard 
Post Office Box 3092 
Houston, Texas 77253-3092 

March 9, 1992 

State of New Mexico 
O i l Conservation D i v i s i o n 
310 Old Santa Fe T r a i l 
Room 206 

Santa Fe, NM 87501 

A t t e n t i o n : David Catanach 

F i l e : KWB-852-WF 

Requested I n f o r m a t i o n on A p p l i c a t i o n f o r A u t h o r i t y t o I n j e c t 

South Hobbs (GSA) Uni t 
Hobbs Grayburg-San Andres Pool 
Lea Countv, New Mexico 
Please f i n d enclosed the a d d i t i o n a l i n f o r m a t i o n you requested on our 
A p p l i c a t i o n f o r A u t h o r i t y t o I n j e c t (Form C-108, Item V I ) . 

Should you have any questions or r e q u i r e a d d i t i o n a l i n f o r m a t i o n , please 
c a l l me at 713/596-7686. 

Yours very t r u l y , 

K. W. Brand 
A d m i n i s t r a t i v e Services Manager 

KAC/avd 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX 2086 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B7504 
(505) 827-5800 

GOVERNOR 

December 12, 1991 

Amoco Production Company 
P.O. Box 3092 
Houston, Texas 77253 

Attention: Kim Colvin 

Dear Ms. Colvin: 

Reference i s made to your request dated October 23, 1991, for 
authorization to convert five wells to injection within the South 
Hobbs Grayburg San Andres Unit Pressure Maintenance Project. In 
order to properly evaluate your application, I am requesting that 
area of review well information (Item VI) be submitted. Since the 
majority of this information was submitted several years ago within 
the referenced orders, I feel that this information may be outdated 
or may not reflect current well status. 

Please submit the above-described information at which time 
your application w i l l be processed. I f you should have any 
questions, please contact me at (505) 827-5800. 

Sincerely, 

David Catanach 
Engineer 



Amoco Production Company 
501 WestLake Park Boulevard 
Post Office Box 3092 
Houston. Texas 77253 

October 24, 1991 

State of New Mexico 
Commissioner of Public Lands 
P. O. Box 1148 
Santa Fe, NM 87504 

F i l e : KWB-812-WF 

N o t i f i c a t i o n of A p p l i c a t i o n t o I n j e c t 
South Hobbs (GSA) Unit Nos. 229, 230, 233, 235, 238 
Hobbs Grayburg-San Andres Pool 
Lea Countv, New Mexico 

Amoco Production Company, as operator of the South Hobbs (GSA) U n i t , 
hereby n o t i f i e s you t h a t we have ap p l i e d t o the NMOCD f o r a d m i n i s t r a t i v e 
approval t o add f i v e water i n j e c t i o n w e l l s t o our secondary recovery 
p r o j e c t . 

I f you have any o b j e c t i o n s t o t h i s a p p l i c a t i o n , you must n o t i f y the NMOCD 
i n Santa Fe w i t h i n 15 days upon r e c e i p t of t h i s a p p l i c a t i o n . 

Should you have any questions, please contact Kim Colvin a t 713/596-7686. 

Yours very t r u l y , 

K. W. Brand 
A d m i n i s t r a t i v e Services Manager 

KAC:avd 

Attachments 



Amoco Production Company 
501 WestLake Par* Boulevard 
Post Office Box 3092 
Houston. Texas 77253 

October 23, 1991 

State of New Mexico 
Energy & Minerals Department 
310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87504 

A t t e n t i o n : David Catanach 

F i l e : KWB-809-WF 

A p p l i c a t i o n f o r A u t h o r i t y t o I n j e c t 

South Hobbs (GSA) Un i t 
Hobbs Grayburg-San Andres Pool 
Lea Countv. New Mexico 

Amoco Production Company, as operator of the South Hobbs (Grayburg-San 
Andres) U n i t , Lea County, New Mexico, hereby applies f o r a d m i n i s t r a t i v e 
approval t o add f i v e South Hobbs (GSA) Unit water i n j e c t i o n w e l l s t o our 
secondary recovery p r o j e c t . Please f i n d enclosed Form C-108 and the 
necessary documentation. 

As r e q u i r e d , a copy of t h i s a p p l i c a t i o n complete w i t h a l l attachments has 
been served by c e r t i f i e d m a i l t o each of the p a r t i e s shown on the attached 
service l i s t . 

I f you should have any questions concerning t h i s a p p l i c a t i o n , please 
contact Kim Col v i n at 713/596-7686. 

Yours very t r u l y , 

K. W. Brand 
A d m i n i s t r a t i v e Services Manager 

KAC:avd 

Attachments 

cc: State of New Mexico 
O i l Conservation D i v i s i o n 
P. O. Box 1980 
Hobbs, NM 88240 



Service L i s t 
South Hobbs (GSA) Un i t 

I n j e c t i o n Wells 
South Hobbs Unit Nos. 229, 230, 233, 235, & 238 

Surface Owners 

State of New Mexico 
Commissioner of Public Lands 
P. O. Box 1148 
Santa Fe, NM 87504 

Of f s e t Owners 

S h e l l Western E&P, Inc. 
P. O. Box 57 6 
Houston, TX 77001 



CNCRCV AND MINERALS OCPAK TMCNT POSI o».f BO. Revised 7-1-01 
»T»U UNO O K t I HLM UNC 

APPLICATION FOR AUTHORIZATION TO INJCCT 

I . Purpose: 0 Secondary Recovery ITJ Pressure Hain tenanrp [~J Dir.nonal 
A p p l i c a t i o n q u a l i f i e s f o r a d m i n i s t r a t i v e approva l? [~Jycs | [no 

I t . Operator: Amoco Produc t ion Company 

I I I . 

IV. 

V. 

Vt . 

V I I . 

• V I I I , 

IX. 

X. 

1 X I . 

X I I . 

X I I I . 

XIV. 

• Storage 

Address: P. 0. Box 3092. Houston, TX 77253 Rm. 17.182 

Contact party: B i l l y Abbott Phone: 505/397-8219 

Well data: Complete the data required on the reverse side of th i s form for each well 
proposed for i n j e c t i o n . Additional sheets may be attached i f necessary. 

Is t h i s an expansion of an existing project? 0 yes !""[ no 
I f yes, give the Division order number authorizing the project R-4934 

Attach a map that i d e n t i f i e s a l l wells and leases w i t h i n two miles of any proposed 
i n j e c t i o n well with a one-half mile radius c i r c l e drawn around each proposed i n j e c t i o n 
w e l l . This c i r c l e i d e n t i f i e s the well's area of review. 

Attach a tabulation of data on a l l wells of public record within the area of review which 
penetrate the proposed i n j e c t i o n zone. Such data s h a l l include a description of each 
well's type, construction, date d r i l l e d , l o c a t i o n , depth, record of completion, and 
a schematic of any plugged well i l l u s t r a t i n g a l l plugging d e t a i l . 

Attach data on the'proposed operation, including: 

1. Proposed average and maximum daily rate and volume of f l u i d s to be inj e c t e d ; 
2. Whether the system i s open or closed; —" 

' 3. Proposed average and maximum i n j e c t i o n pressure; 
4. Sources and an appropriate analysis of i n j e c t i o n f l u i d and compatibility with 

the receiving formation i f other than reinjected produced water; and 
5. I f i n j e c t i o n i s for disposal purposes i n t o a zone not productive of o i l or gas 

at or w i t h i n one mile of the proposed well , attach a chemical analysis of 
the disposal zone formation v/ater (may be measured or inferred from existi.ig 
l i t e r a t u r e , studies, nearby wells, e t c . ) . 

Attach appropriate geological data on the i n j e c t i o n zone including appropriate l i t h o l o g i c 
d e t a i l , geological name, thickness, and depth. Give the geologic name, and depth to 
bottom of a l l underground sources of drinking water (aquifers containing waters with 
t o t a l dissolved solids concentrations of 10,000 mg/l or less) overlying the proposed 
i n j e c t i o n zone as well as any such source known to be immediately underlying the 
i n j e c t i o n i n t e r v a l . 

Describe the proposed stimulation program, i f any. 

Attach appropriate logging and test data on the well, 
with the Division they need not be resubmitted.) 

( I f well logs have been f i l e d 

Attach a chemical analysis of fresh water from two or more fresh water wells ( i f 
available and producing) within one mile of any i n j e c t i o n or disposal well showing 
location of wells and dates samples were taken. 

Applicants for disposal wells must make an a f f i r m a t i v e statement that they have 
examined available geologic and engineering data and f i n d no evidence of open fa u l t s 
or any other hydrologic connection between the disposal zone and any underground 
source of drinking water. 

Applicants must complete the "Proof of Notice" section on the reverse side of t h i s form. 

C e r t i f i c a t i o n 

I hereby c e r t i f y that the information submitted with th i 3 application i s true and correct 
to the best of my knowledge and b e l i e f . 

Kim A. Colvin Title Asst. Admin. Analyst Name: 

Signature: s i : Date: 10/24/91 

I f the information required under Sections VI, V I I I , 
submitted, i t need not be duplicated arid resubmitted, 
of the e a r l i e r submittal. 

, and XI above has been previously 
Please show thc date and circumstance 

b i s l i i 111111 111;j • U n n i n a J a m i o n o c o p y Lo S a n t a t c w i t h o n e n o p y Lo L l i e a p p r o p r i a t e D i v j a i o n 



FORM C-IOQ Side 2 

I I I . WCLL DATA 

A. The followinq well data must he submitted Tor ench i n j e c t i o n well covered by this application 
The data must be both in tabular and schematic Torm nnd shall include: 

(1) Lease namo; Well Mo.; location bv Section, Township, nnd Ranqe; and fnotaqe 
location within the section. 

(2) Cach casinq s t r i n q used with i t s size, settinq depth, sacks of cement used, hole 
size, top of cement, and how such top was determined. 

(3) A description of thc tubinq to be used including i t s size, l i n i n q material, nnd 
setting depth. 

(4) The name, model, and settinq depth of the porker used or a description of any other 
seal system or assembly used. 

Oivision O i s t r i c t o ffices have supplies of Well Data Sheets which may be used or which 
may be used as models for this purpose. Applicants for several i d e n t i c a l wells may 
submit a "t y p i c a l data sheet" rather than submitting the data for each well. 

0. The following must be submitted for each i n j e c t i o n well covered by t h i s application. A l l 
items must be addressed for the i n i t i a l w e l l . Responses for additional wells need be shown 
only when d i f f e r e n t . Information shown on schematics need not be repeated. 

(1) The name of the i n j e c t i o n formation and, i f applicable, the f i e l d or pool name. 
I 

(2) The i n j e c t i o n i n t e r v a l and whether i t i s perforated or open-hole. 

(3) State i f the well was d r i l l e d for i n j e c t i o n or, i f not, the o r i g i n a l purpose of the well 

(4) Give the depths of any other perforated intervals and de t a i l on the sacks of cement or 
bridge plugs used to seal o f f such perforations. 

(5) Give the depth to and name of the next higher and next lower o i l or gas zone in the 
area of the w e l l , i f any. 

XIV. PROOF OF NOTICE 

Al l applicants must furnish proof that a copy of the application has been furnished, by 
c e r t i f i e d or registered mail, to the owner of the surface of the land on which the well 
is to be located and to each leasehold operator within one-half mile of the well l o c a t i o n . 

Where an application is subject to administrative approval, a proof of publication must 
be submitted. Such proof shall consist of a copy of the legal advertisement which was 
published in the county in which the well i s located. The contents of such advertisement 
mu3t include: 

(1) The name, address, phone number, and contact party for the applicant; 

(2) the intended purpose of the i n j e c t i o n w e l l ; with the exact location of single 
wells or the section, township, and range location of multiple wells; 

(3) the formation name and depth with expected maximum i n j e c t i o n rates and pressures; and 

(4) a notation that interested parties must f i l e objections or requests for hearing with 
the Oil Conservation Division, P. 0. Box 2008, Santa Fe, New Mexico 87501 within 15 
days. 

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN 
SUBMITTED. 

NOTICE: Surface owners or offset operators must f i l e any objections or requests for hearing 
of administrative applications within 15 days from the date t h i s application was 
mailed to them. 



Well Data 
A. (1) South Hobbs (GSA) Unit #229: 1088' FNL X 1977' FWL of Sec. 4, 

T-19-S, R-38-E, NMPM, Lea County, NM 

South Hobbs (GSA) Unit #230: 1100' FNL X 2220' FEL of Sec. 4, 
T-19-S, R-38-E, NMPM, Lea County, NM 

South Hobbs (GSA) Unit #233: 2245' FNL X 2420' FEL of Sec. 4, 
T-19-S, R-38-E, NMPM, Lea County, NM 

South Hobbs (GSA) Unit #235: 2160' FSL X 2414' FWL of Sec. 4, 
T-19-S, R-38-E, NMPM, Lea County, NM 

South Hobbs (GSA) Unit #238: 660' FSL X 2610' FEL of Sec. 4, 
T-19-S, R-38-E, NMPM, Lea County, NM 

(2) Proposed Casinq and Cementing Program 
Size of Size of S e t t i n g Sacks of Top of 
Hole Casinq Depth Cement Cement 

12-1/4" 8-5/8" 1600' 1100 sx Surface ( C i r c . ) 
7-7/8" 5-1/2" 4350' 1300 sx Surface ( C i r c . ) 

(3) Tubing s i z e 2-3/8" l i n e d w i t h p l a s t i c c o a t i n g and set at 4000' 

(4) Guiberson 5-1/2 Uni VI packer set at 4000'. 

(B)(1) I n j e c t i o n Formation: Grayburg San Andres. 
Pool: Hobbs Grayburg San Andres. 

(2) I n j e c t i o n i n t e r v a l 4100' - 4250' w i l l be p e r f o r a t e d . 

(3) Wells w i l l be d r i l l e d f o r i n j e c t i o n . 

(4) Not a p p l i c a b l e . 

(5) Next Higher Zone: Bowers 
Next Lower Zone: Paddock 

Please r e f e r t o attached maps. 



The data w i t h i n Item V I has already been submitted. Please reference 
approved orders: 

Order No. Date 

R-4934 12/03/74 
R-4934-A 8/04/83 
R-4934-C 9/30/83 
PMX-81 4/15/80 
PMX-130 10/17/84 
PMX-132 10/31/84 
PMX-134 2/05/85 
PMX-142 9/03/86 

1. Average d a i l y i n j e c t i o n r a t e : 2,000 BWIPD/well 
Maximum d a i l y i n j e c t i o n r a t e : 3,500 BWIPD/well 

2. The system i s CLOSED. 

3. Average i n j e c t i o n pressure: 450 p s i surface pressure 
Maximum i n j e c t i o n pressure: 800 p s i surface pressure 

4. Please r e f e r t o attached water a n a l y s i s r e p o r t . 

5. Not a p p l i c a b l e 

Previously submitted by e a r l i e r referenced orders. 

S t i m u l a t i o n program consists of a c i d i z i n g w i t h 15% HCI NEFE using 
50-75 g a l s / f o o t of p e r f s ( t o t a l 5,000-6,000 ga l l o n s a c i d per w e l l ) . 

P reviously submitted by e a r l i e r referenced orders. 

Previously submitted by e a r l i e r referenced orders (PMX-142). 

Not a p p l i c a b l e . 

Copy of t h i s a p p l i c a t i o n and attachments have been mailed, as 
req u i r e d by "Proof of Notice" s e c t i o n , t o a l l p a r t i e s on the 
attached service l i s t . 
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CHEM 
WELCHEM. INC. 
706 N. Mam 
P.O. Box 179 
Seminole. Texas 79360-0179 
915-758-5S67 

LATS NO. 35228 

ANALYTICAL SERVICES REPORT 
WATER ANALYSIS 

Date Received: 10/29/90 By: LS Date out: 11/16/90 

Company: AMOCO PRODUCTION COMPANY 
Salesman: WHITE 
Lease: SOUTH HOBBS UNIT 
Source: TANK 

Date Sampled: 10/25/90 
County: LEA 
State: NM 
Well: NORTH 5K 

DISSOLVED SOLIDS 
CATIONS 

Sodium, Na(calc) 
Calcium, Ca 
Magnesium, Mg 
Potassium, K 
I r o n , Fe 
Manganese, Mn 

mg/l 
2366.0 
573 
227 
204 

0.45 
0.29 

me/1 
102.9 
28.59 
18.61 
5.22 
0. 02 
0. 01 

OTHER PROPERTIES 

pH 
S p e c i f i c G r a v i t y , 60/60 F 
Nomograph Sp. Gr. 
S p e c i f i c G r a v i t y , Uncorr 
Temperature (F) 
R e s i s t i v i t y , OHMS-CM 
H2S = 475 
02 = 0 

6.89 
1.007 
1.004- 1.013 
1. 005 

70.3 
100 @ 70.3F 

ANIONS 

Chloride, Cl 
Su l f a t e , S04 
Carbonate, C03 
Bicarbonate,HC03 

mg/l 
4040 
650 
0 

1708 

me/1 
113.8 
13.54 
0.0 

28.0 

To t a l Dissolved S o l i d s ( c a l c . ) 9,7 69 ppm 

SCALING TENDENCIES(MG/L) 
SCALE INDEX(MG/L) 

TEMP(F) P(PSI) C02(PSI) PH CAS04 BAS 04 SRS04 CACO 3 
80 14.7 0. 625 6.9 -2188 -0 -108 1013 

110 14.7 0. 625 6.9 -1496 -0 -113 1106 
140 14.7 0.625 6.9 -1002 -0 -87 1178 
170 14.7 0.625 6.9 -626 -0 -32 1236 
200 14 .7 0.625 6.9 -330 -0 -17 1279 

Remarks & Recommendations: 

Cal c u l a t i o n s based upon entered pH. 

WELCHEM Representative (j ^ ^ ^ ^ Y ^ y ^ > ^ ^ 



WELCHEM* 

Date Received: 10/29/90 

ANALYTICAL SERVICES REPORT 
WATER ANALYSIS 

By: LS Date Out: 11/16/90 

company: AMOCO PRODUCTION COMPANY 
Salesman: WHITE 
Lease: SOUTH HOBBS UNIT 
Source: TANK 

DISSOLVED SOLIDS 
CATIONS 

Sodium, Na(calc) 
Calcium, Ca 
Magnesium, Mg 
Potassium, K 
Iron, Fe 
Manganese, Mn 

mg/l 
2220.0 
578 
219 
202 

0. 01 
0.26 

me/1 
96.53 
28.84 
17.95 
5.17 
0.0 
0.01 

Date Sampled: 10/25/90 
County: LEA 
State: NM 
Well: NORTH 10K 

OTHER PROPERTIES 

PH 
Spe c i f i c Gravity, 60/60 F 
Nomograph Sp. Gr. 
Spe c i f i c Gravity, Uncorr 
Temperature (F) 
R e s i s t i v i t y , OHMS-CM 
H2S = 350 
02 = 0 

6.85 
1.007 
1.004- 1.013 
1. 005 

70.3 
120 @ 70.3F 

ANIONS 

Chloride, Cl 
Sulfate, S04 
Carbonate, C03 
Bicarbonate,HC03 

mg/l 
4020 
550 

0 
1452 

me/1 
113.24 
11.46 
0.0 

23.8 

Total Dissolved Solids (calc.) 9,241 ppm 

SCALING TENDENCIES(MG/L): 
SCALE INDEX(MG/L) 

TEMP(F) P ( P S I ) C 0 2 ( P S I ) PH CAS04 BAS 04 SRS04 CAC03 
80 14.7 0. 625 6.9 -2023 -0 -120 798 

110 14 . 7 0. 625 6.9 -1403 -0 -125 893 
140 14.7 0.625 6.9 -959 -0 -97 970 
170 14.7 0. 625 6.9 -620 -0 -37 1024 
200 14.7 0. 625 6.9 -356 -0 -19 1067 

Remarks & Recommendations: 

Calculations based upon entered pH. 

WELCHEM Representative [j^//^/^^ 



'A CHEM 
WELCHEM, INC. 
706 N. Main 
P 0. 8ox 179 
Seminole. Texas 79360-0179 
915-758-5867 

LATS NO. 35230 

ANALYTICAL SERVICES REPORT 
WATER ANALYSIS 

Date Received: 10/29/90 By: LS Date Out: 11/16/90 

:ompany: AMOCO PRODUCTION COMPANY 
Salesman: WHITE 
uease: SOUTH HOBBS UNIT 
source: TANK 

Date Sampled: 10/25/90 
County: LEA 
State: NM 
Well: SOUTH 5K 

D I S S O L V E D S O L I D S 

: A T I O N S 

Sodium, Na(calc) 
-aleium, ca 
Magnesium, Mg 
Potassium, K 
Iron, Fe 
Manganese, Mn 

mg/l me/1 
2278. 0 99.05 
687 34.28 
235 19.26 
199 5.09 

1. 51 0.05 
0. 29 0. 01 

OTHER PROPERTIES 

pH 
Sp e c i f i c Gravity, 60/60 F 
Nomograph sp. Gr. 
Spe c i f i c Gravity, Uncorr 
Temperature (F) 
R e s i s t i v i t y , OHMS-CM 
H2S = 400 
02 = 0 

6. 65 
1.008 
1.005- 1.013 
1.006 

70.9 
105 @ 70.9F 

ANIONS 

Chloride, C l 
Sulfate, S04 
Carbonate, C03 
Bicarbonate,HC03 

mg/l 
4100 
780 
0 

1586 

me/1 
115.49 
16.25 
0.0 

26.0 

Total Dissolved Solids (calc.) 9,867 ppm 

SCALING TENDENCIES(MG/L) 
SCALE INDEX(MG/L) 

TEMP(F) P(PSI) C02(PSI) PH CAS 04 BAS 04 SRS04 CAC03 
80 14.7 1.250 6.7 -2017 -0 -93 801 

110 14.7 1.250 6.7 -1323 -0 -97 922 
140 14. 7 1.250 6.7 -826 -0 -74 1020 
170 14.7 1.250 6.7 -451 -0 -27 1089 
200 14.7 1.250 6.7 -158 -0 -14 1144 

Remarks & Recommendations: 

Calculations based upon entered pH. 

WELCHEM Representative 



MLCHEM 
® WELCHEM. INC. 

" 6 N. Main 
P 0. Box 179 
Seminole. Texas 79360-0179 
915-758-5867 

LATS NO. 35231 

ANALYTICAL SERVICES REPORT 
WATER ANALYSIS 

Date Received: 10/29/90 By: LS Date Out: 11/16/90 

Company: AMOCO PRODUCTION COMPANY 
Salesman: WHITE 
Lease: SOUTH HOBBS UNIT 
Source: TANK 

Date Sampled: 10/25/90 
County: LEA 
State: NM 
Well: SOUTH 10K 

DISSOLVED SOLIDS 
CATIONS 

Sodium, Na(calc) 
Calcium, Ca 
Magnesium, Mg 
Potassium, K 
I r o n , Pe 
Manganese, Mn 

mg/l 
2299. 
693 
239 
200 

0, 56 
0.29 

me/1 
99.97 
34.58 
19.59 
5.12 
0.02 
0. 01 

OTHER PROPERTIES 

pH 
S p e c i f i c G r a v i t y , 60/60 F 
Nomograph Sp. Gr. 
S p e c i f i c G r a v i t y , Uncorr 
Temperature (F) 
R e s i s t i v i t y , OHMS-CM 
H2S = 400 
02 = 0 

6.76 
1.008 
1.005- 1.013 
1.006 

71.1 
95 @ 71.IF 

ANIONS 
mg/l me/1 

Chloride, Cl 4220 118.87 
S u l f a t e , S04 740 15.42 
Carbonate, C03 0 0.0 
Bicarbonate,HC03 1525 25.0 

To t a l Dissolved S o l i d s ( c a l c . ) 9,917 ppm 

SCALING TENDENCIES(MG/L): 
SCALE INDEX(MG/L) 

IP(F) P(PSI) C02(PSI) PH CAS 04 BAS 04 SRS04 CAC03 
80 14. 7 1.250 6.7 -1986 -0 -98 750 

110 14 . 7 1.250 6.7 -1314 -0 -102 872 
140 14.7 1.250 6.7 -833 -0 -78 969 
170 14.7 1.250 6.7 -469 -0 -29 1038 
200 14 . 7 1.250 6.7 -183 -0 -15 1093 

Remarks & Recommendations: 

Cal c u l a t i o n s based upon entered pH. 

WELCHEM Representative 



CHEM 
WELCHEM. INC. 
706 N. Main 
P.O. Box 5 79 
Seminole. Texas 
915-758-5867 

9360-0179 L A T S NO. 35232 

ANALYTICAL SERVICES REPORT 
WATER ANALYSIS 

Date Received: 10/29/90 By: LS Date Out: 11/16/90 

ampany: AMOCO PRODUCTION COMPANY 
ilesman: WHITE 
sase: SOUTH HOBBS UNIT 
ource: PUMP 

Date Sampled: 10/25/90 
County: LEA 
State: NM 
Well: #2 TURBINE 

ISSOLVED SOLIDS 
ATIONS 

mg/l me/1 
odium, N a ( c a l c ) 2122. 0 92.29 
a l c i u m , Ca 597 29.79 
agnesium, Mg 217 17.79 
otassium, K 181 4. 63 
r o n , Fe 0. 01 0.0 
anganese, Mn 0. 26 0. 01 

OTHER PROPERTIES 

pH 
S p e c i f i c G r a v i t y , 60/60 I 
Nomograph Sp. Gr. 
Sp e c i f i c G r a v i t y , Uncorr 
Temperature (F) 
R e s i s t i v i t y , OHMS-CM 
H2S = 60 
02 = 0 

6 .84 
1.007 
1.004- 1.013 
1. 005 

71.1 
120 @ 71.IF 

NIONS 

h l o r i d e , Cl 
u l f a t e , S04 
arbonate, C03 
icarbonate,HC03 

mg/l 
3760 
710 
0 

1452 

me/1 
105.92 
14 

o t a l Dissolved Solids ( c a l c . ) 

0, 
23 , 

79 
0 
8 

9 , 0 3 9 ppm 

SCALING TENDENCIES(MG/L) 
SCALE I N D E X ( M G / L ) 

:EMP(F) P(PSI) C02(PSI) PH CAS04 BAS 04 SRS04 CAC03 
80 14.7 0. 625 6.9 -2121 -0 -97 799 

110 14.7 0. 625 6.9 -1421 -0 -100 893 
140 14.7 0. 625 6.9 -921 -0 -77 970 
170 14.7 0.625 6.9 -542 -0 -29 1024 
200 14.7 0. 625 6.9 -246 -0 -15 1067 

Remarks & Recommendations: 

Cal c u l a t i o n s based upon entered pH. 

WELCHEM Representative 



/ / / './ / . C ^ ^ ^ ^ ^ n ^ E ^ M l l ^ V Seminoie^Te: 

J I il f ^ F l • ^ • • V * 915-758-5867 

ANALYTICAL SERVICES REPORT " "" 
WATER ANALYSIS 

Date Received: 10/29/90 By: LS Date Out: 11/16/90 

lpany: AMOCO PRODUCTION COMPANY 
.esman: WHITE 
ise: SOUTH HOBBS UNIT 
iree: CITY WATER 

Date Sampled: 10/25/90 
County: LEA 
State: NM 
Well: 

^SOLVED SOLIDS 
?IONS 

lium, Na(calc) 
Lcium, Ca 
jnesium, Mg 
;assium, K 
Dn, Fe 
iganese, Mn 

mg/l 
339. 
125 
31 
20 
0. 01 
0.27 

me/1 
14.74 
6.24 
2.54 
0.51 
0.0 
0. 01 

OTHER PROPERTIES 

pH 
Spe c i f i c Gravity, 60/60 F 
Nomograph Sp. Gr. 
Spec i f i c Gravity, Uncorr 
Temperature (F) 
R e s i s t i v i t y , OHMS-CM 
H2S = 0 
02 = 0.1 

7.20 
1. 002 
1.000- 1.006 
1.000 

71.1 
580 Q 71.IF 

IONS 
mg/l me/1 

loride, C l 460 12.96 
lf a t e , S04 100 2.08 
rbonate, C03 0 0.0 
carbonate,HC03 549 9.0 

t a l Dissolved Solids (calc.) 1,624 ppm 

ALING TENDENCIES(MG/L): 
SCALE INDEX(MG/L) 

MP(F) P ( P S I ) C 0 2 ( P S I ) PH CAS 04 BAS 04 SRS04 CAC03 
80 14.7 0.156 7.3 -1562 -0 -150 121 

110 14.7 0.156 7.3 -1130 -0 -153 166 
140 14.7 0.156 7.3 -827 -0 -113 203 
17 0 14.7 0.156 7.3 -604 -0 -28 230 
200 14.7 0.156 7 . 3 -435 -0 -12 251 

marks & Recommendations: 

Calculations based upon entered pH. 

WELCHEM Representative^ 



CHEM 
ANALYTICAL SERVICES REPORT 

WATER ANALYSIS 

Data Received: 10714/9x 

coapany: 
Salesman: 
Laaaa: 
sourca: 

AMOCO PRODUCTION 
WHITE 
SOUTH HOBBS UNIT 

COMPJNY 

DISSOLVED SOLID8 
CATIONS 

Sodi.ua, Ha(oalo) 
Calcium, Ca 
Magna slum, Mg 
potassion/ K 
Iron, F« 
Manganese, Mn 

ANIONS 

Chloride, Cl 
sulfate, S04 
uarbonata, CiU 
Bicarbonate,HC03 

mg/l 
1945.0 
700 
210 
200 
1.0 
.1 

WELCHEM, /NC 
70S N. Main 
P.O. Box 179 

918-75S-580T 

LATS NO. 46468 

By 1 LS Data Out: 10/14/91 

Date Sampled: 
County: 
State1 
wall: 

OTHER PROPERTIES 

10/14/91 
LEA 
NM 
TURBINE iX 

me/1 
94.59 
4.93 

17.21 
5.12 
0.04 
0.0 

»g/i 
4000 
250 

1464 

ma/ 
l l , 

/ I 
2.68 
5.21 
9*9 

24.0 

Total Dissolved Solids (calo.) 

SCALING TENDENCIES(MQ/L) 

TEMP (F) 
80 
110 
140 
170 
200 

Remarks 

P(FSI) 
14.7 
14.7 
14.7 
14.7 
14.7 

C02(PSI) 
0.313 
0.319 
0.313 
0.313 
0.313 

6 Recommendations: 

Calculations based upon entered pH 

pH 
spaoifie Gravity, 60/60 F 
Nomograph Sp. Gr. 
Specific Gravity, uneorr 
Temperature (F) 
Resistivity, OHMS-CM 

7.02 
1.005 
1*004- 1.013 
1.003 
70.0 
100 0 70.OF 

8,770 ppm 

PH 
1 
1 
1 
1 
1 

CAS04 
-1312 
-0*7 
-697 
-498 
-340 

SCALE INDEX(MG/L) 
BAS 04 SRS04 

-0 
•0 
-0 
-0 
-1 

-193 
-204 
-167 
-72 
-40 

CAC03 
895 
969 
1025 
1070 
1104 

WELCKEM Representative rYf?t ur f i rT l 
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LARGE FORMAT 
EXHIBIT HAS 

BEEN REMOVED 
AND IS LOCATED 
IN THE NEXT FILE 


