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CASE NO 

A P P L I C A T I O N 

MARATHON OIL COMPANY, ("MARATHON") hereby applies to the New Mexico Oil 

Conservation Division for an order authorizing Marathon to i n s t i t u t e a pressure 

maintenance project for the Tamano (BSSC) Unit, Eddy County, New Mexico; 

Applicant further seeks authority to inj e c t water into the Tamano Bone Spring 

Second Carbonate Formation at a surface l i m i t a t i o n pressure i n excess of the 0.2 

psi guideline (1600 psi) but not i n excess of 2300 psi surface pressure; 

In support of i t s application Marathon states: 

1) Marathon is an Ohio corporation authorized to transact business i n the 

State of New Mexico, and is engaged i n the business of, among other things, 

producing and s e l l i n g o i l and gas. 

2) The proposed area (the "Unit Area") for which application is made is 

known as the Tamano (BSSC) Unit and consists of 880 acres, more or less, i n Eddy 

County, New Mexico, and is more pa r t i c u l a r l y shown i n Exhibit "A" attached hereto 

and incorporated herein by reference. Marathon proposes to seek an order 

pursuant to the New Mexico Statutory Unitization Act providing for the unitized 

management, operation and further development of the Unit Area. 

3) By converting certain presently producing wells to water inj e c t i o n 

wells, Marathon proposes to inj e c t f l u i d s into the Bone Spring Second Carbonate 

Formation. The top of the Bone Spring Second Carbonate formation for u n i t i z a t i o n 



7) I n i t i a l l y , water to be used for i n j e c t i o n for the waterflood project 

w i l l consist of 20% North Shugart Grayburg water, 78% City of Carlsbad Double 

Eagle fresh water system (Ogallala) water and 2% Bone Spring Second Carbonate 

produced water. As production increases, i t is expected that produced water, 

w i l l become the primary source of injected water supplemented by water from the 

Grayburg formation. 

8) I t is anticipated that the success of the waterflood project w i l l 

require that the Division authorize Marathon to exceed the 0.2 psi per foot of 

depth Division guideline to a maximum surface i n j e c t i o n pressure of 2300 psig. 

The project w i l l also be aided by authority being granted to the Director of the 

Division to authorize administratively additional increases i n the maximum 

surface i n j e c t i o n pressure. 

9) Filed with t h i s application as Exhibit "C" is Division Form C-108 with 

attachments, which i s incorporated herein by reference. 

10) A copy of this application has been sent to the parties e n t i t l e d to 

notice as required by Division rules as set f o r t h on Exhibit "D" attached hereto. 

11) Approval of th i s application for the Tamano (BSSC) Unit waterflood 

project w i l l substantially increase recoverable reserves thereby presenting 

waste. 

WHEREFORE, Marathon respectfully requests that this application be set for 

hearing before the O i l Conservation Division at the e a r l i e s t practicable date and 

that the Division enter i t s order approving the waterflood project for Tamano 

(BSSC) Unit and authorizing a surface i n j e c t i o n pressure i n excess of the 

Division guidelines and authorizing the Division Director to grant additional 

increases i n maximum surface i n j e c t i o n pressure administratively. 



Respectfully submitted, 

AUBREY 

Post Office Box 2265 
Santa Fe, New Mexico 87504 

Thomas C. Lowry 
Post Office Box 552 
Midland, Texas 79701 

Attorneys for MARATHON OIL COMPANY 
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EXHIBIT "A" 

TAMANO (BSSC) UNIT 
EDDY COUNTY, NEW MEXICO 

UNIT AREA - 880.00 ACRES 
(ALL FEDERAL LANDS) 

SCALE: 1" = 2000' 

LEGEND 

UNIT BOUNDARY 

(7 ) TRACT NUMBER 



Atlas 
onal 

itton/Dresser Company 

Atlas Wireline Services 

COMPENSATED COMPENSATED 

Z-OENSILOG NEUTRON 
GRMMfl RflY 

F"!L£ NO. 

f API NO. 

30-015-25B25 

COMPRNY_ 

WELL 

F I E L O 

COUNTY 

HflRRTHON OIL COMPANY 
J Of SON 'B* FETJERflL NO. 4 

NORTH SHUGRRT 
EDDY STATE NEW MEXICO 

L O C A T I O N : 

W FSL t 1S60' Fli. 

S E C U TWPIB-S RGE31-E 

OTHER SERVICES 

B H C - f l C / C R / C « _ 

PERMANENT DATUM GROUND LEVEL n rv 373b 
LOGGING MEASURED FROM 
DRILLING MEASURED FROM 

K.B. 15.7 FT. ABOVE P.O. 
KELLY BUSHING 

ELEVATIONS 
KB 3751.7 
DF 3750.7 
a, 373b 

DATE DEC 18. 1A87 
RUN 
SERVICE ORDER 154224 
OEPTH-ORILLER «520 
DEPTH-LOGGER °B22 
BOTTOM LOGGED INTERVAL 
TOP LOGGED INTERVAL 2700 
CASING - DRILLER 8 5/8* S 2728 
CASING - LOGGER 272b 
SIT SIZE 7 7/8" 
TYPE FLUID IN HOLE CAUSTIC POLYPAC 
DENSITY / VISCOSITY <L2 35 
PH / FLUIO LOSS 22 
SOURCE OF 5AMPLE MUD PIT 
RM AT MEAS. TEMP. 1.58 6 85 
RMF AT MEAS. TEMP. 1.18 0 85 
RMC AT MEAS. TEMP. e 85 
SOURCE OF RMF / RMC MEAS. 1 MEAS. 
RM AT BHT 1.07 6 12b 
TIME SINCE CIRCULATION 21 HRS 
MAX. REC. TEMP. DEG. F 12b 
EQUIP. NO. / LOC. HL b433 HOBBS 
RECORDED BY CURTIS - ROQUEMORE 
WITNESSED BY HARTER- TURMELLE-HOPKINS 

EXHIBIT B 



K.B. 3752' 
G.L. 3736' 

2 RH08 5, ' m ' 
0.9 NPHI - H 1 in • -- • 1 ' 

MARATHON OIL COMPANY 
MID-CONTINENT REGION 

TAMANO (BSSC) UNIT 
EDDY COUNTY, NEW MEXICO 

TYPE LOG 
JOHNSON "B" FEDERAL #4 

1-91 

EXHIBIT B 
PAGE 2 



3 i « ( L Or Ntw N t A i L U OIL CUIMatHVAilUN UIVlblON FORM C-108 
ENERGY AND MINERALS DEPARTMENT n e i a n a t c x e e R e v i s e d 7 - 1 - 8 1 

( t in UNO Of rcc HORDING 
MNM Ft NtW MtKCQ*l>ai 

APPLICATION FOR AUTHORIZATION TO INJECT 

I. Purpose: Osecondary Recovery 10 Pressure Maintenance O Dir.nosal OStorage 
Application qualifies for administrative approval? [~Jyes ["*"] i no 

I I . Operator: Mararhnn Oil Company 

Address: P. 0. Box 552, Midland, Texas 79702 

Contact party: Engineering Manager Phone: (915) 682-1626 

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

IV. Is th i s an expansion of an existing project? f~J yes fx]no 
I f yes, give the Division order number authorizing the project 

V. Attach a map that i d e n t i f i e s a l l wells and leases within two miles of any proposed 
in 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 
well. This c i r c l e i d e n t i f i e s the well's area of review. 

* VI. 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 shall include a description of each 
well's type, construction, date d r i l l e d , location, 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 . 

V I I . 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 injected; 
2. Whether the system i s open or closed; 
3. Proposed average and maximum in j e c t i o n pressure; 
4. Sources and an appropriate analysis of in 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 into a zone not productive of o i l or gas 

at or within one mile of the proposed well, attach a chemical analysis of 
the disposal zone formation water (may be measured or inferred from existing 
l i t e r a t u r e , studies, nearby wells, e t c . ) . 

• V I I I . Attach appropriate geological data on the in 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/1 or less) overlying the proposed 
inj e c t i o n zone as well as any such source known to be immediately underlying the 
inj e c t i o n i n t e r v a l . 

IX. Describe the proposed stimulation program, i f any. 

* X. Attach appropriate logging and test data on the well. ( I f well logs have been f i l e d 
with the Division they need not be resubmitted.) 

* XI. 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. 

X I I . Applicants for disposal wells must make an affirmative statement that they have 
examined available geologic and engineering data and fin d no evidence of open faults 
or any other hydrologic connection between the disposal zone and any underground 
source of drinking water. 

X I I I . Applicants must complete the "Proof of Notice" section on the reverse side of this form. 

XIV. 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 t h i s application i3 true and correct 
to the best of my knowledge and b e l i e f . 

Name: n. Jc> Loran n T i t l e Engineering Manager 

Signature: & O>M-J
 1 ^L^r-^m Date: May 21. 1991 

E-
I—i 
m 

I f t h e i n f o r m a t i o n r e q u i r e d u n d e r S e c t i o n s V I , V I I I , X, and XI above has been p r e v i o u s l y y 
s u b m i t t e d , i t need n o t be d u p l i c a t e d and r e s u b m i t t e d . P l e a s e show t h e d a t e and c i r c u m s t a n c e 
o f t h e e a r l i e r s u b m i t t a l . „ , j • . w t n „ 

A l l well data on the proposed injectors has been submitted to the NMOCD on 
appropriate completion and remedial workover notices at various times from January, 1988 to current date. 

Dl SI RHJUT I UN : O r i g i n a l and one copy t o San ta Fe w i t h one copy t o t h e a p p r o p r i a t e D i v i s i o n 



ATTACHMENT TO FORM C-108 

PROPOSED TAMANO (BSSC) UNIT 

SECTION 

I I I . Well Data: See attached well diagram sheets for each of the five 
proposed i n j e c t i o n wells. A l l five injectors were o r i g i n a l l y d r i l l e d 
as Bone Spring Second Carbonate producers. The next higher zone 
productive of hydrocarbons i n the area around the in j e c t i o n wells is 
the Bone Spring F i r s t Sand at approximately 7,650'. The next lower 
zone productive of hydrocarbons i n the area is the Bone Spring Second 
Sand at approximately 8,250'. 

Area of Review: See attached map. 

VI. Well Data i n Area of Review: See attached well data spreadsheet and 
wellbore schematics on any plugged wells. 

V I I . 1. Proposed Average Daily Injection Rate: 5,000 BWPD, 1,000 BWPW 
Proposed Average Maximum Daily Injection Rate: 7,500 BWPD, 1,500 
BWPW. 

2. The proposed system w i l l be closed. 

3. Proposed average surface in j e c t i o n pressure: 1,600 psig 
Proposed maximum surface in j e c t i o n pressure: 2,300 psig 

Note: Step rate test data w i l l be submitted at the hearing on the 
application to support a surface i n j e c t i o n pressure i n excess of 
0.2 p s i / f t (1,600 p s i ) . 

4. In j e c t i o n Water Source: 20% North Shugart Grayburg water, 78% City 
of Carlsbad Double Eagle fresh water system (Ogallala) and 2% Bone 
Spring Second Carbonate produced water. 

Compatibility tests (see attached water analysis). 

5. Not applicable. 

V I I . Geologic Data Inje c t i o n Zone: The proposed i n j e c t i o n zone w i l l be the 
Bone Spring Second Carbonate. The productive inter v a l of the 
aforementioned zone is a vuggy, naturally fractured dolomite debris 
flow confined by dense dolomites having no matrix or secondary 
porosity. The inj e c t i o n interval occurs at a depth of approximately 
8,000' to 8,200' from the surface. 

Two sources of drinking water overlying the zone of inje c t i o n are the 
alluvium and the t r i a s s i c . The alluvium is a sand and gravel zone and 
is present at a depth of 10 - 40' over the area of interest. The 

TWW/289.274/sk 



ATTACHMENT TO FORM C-108 
PROPOSED TAMANO (BSSC) UNIT 
Page No. 2 

tr i a s s i c is comprised of clays and sands and is encountered between 
depth of 40' - 800' i n the area of interest. Water analysis of these 
water bearing formations are as follows: 

Alluvium: 6 Mg/L, 597 MMhos (Section 7, T-18-S, R-32-E, Lea 
County, New Mexico). 

Triassic: 222 Mg/L, 1,234 MMhos (Section 12, T-18-S, R-31-E, Eddy 
County, New Mexico). 

There are no sources of drinking water below the zone of injection. 
Fresh water data was obtained from Ken Fesquez, Water Specialist, with 
the State Engineering Office, Roswell, New Mexico. 

IX. The stimulation program for the proposed i n j e c t i o n wells w i l l consist 
of re-acidizing with approximately 5,000 gallons of HC1 acid (may vary 
depending on in t e r v a l thickness). 

X. Log and test data on a l l proposed i n j e c t i o n wells has been submitted to 
the NMOCD and are on f i l e i n the Artesia o f f i c e . 

XI. See above for fresh water analysis and the "area of review" map for 
thei r locations. 

X I I . Not applicable. 

X I I I . Notice, by submission of thi s application, has been sent to surface 
owners, surface lessees and offset operators by registered mail. 

TWW/289.274/sk 



VELL DATA SHEET 

MARATHON OIL CD 
PROPOSED TAMANO (BSSC) UNI" 
STETCO '10' FEDERAL «3 
1980' FSL i 1650' FEL (J) 

SEC 10. T-18-S, R-31-E 

EDDY CQ, NEW MEXICO 

TD' 8800' PBTD' 8709' KB: 3739 ' GL' 3702' 

13-3/8- CSG 
I 743-. CIRC 
CEHENT 

TOC a 
S I M ' 

8 - 5 / 8 ' CSG SET 
« 2332-, CIRC 
CEMENT*. 

SURFACE CSG' 1 3 - 3 / 8 ' , 4 8 * / F T 

SET @ 743'. CMT'D W/347 SX CLASS 

CIRCULATED CMT. HDLE SIZE 1 7 - 1 / 2 ' 

INTERMEDIATE CSG' 8 - 5 / 8 ' , 24#/FT, SET 0 

2352' . CMT'D V / 6 5 8 SX CLASS ' C . 

2-3/8* IPC TBG CIRCULATED CMT. HDLE SIZE 11'. 
SET TO APPRDX 
7950' 

PRODUCTION CSG' 5 -1 /2* , 15.5# &< 17#/FT 

SET e 8800'. DV TDDL 6 7485'. CMT'D 

1ST STAGE V / 285 SX CLASS 'H*. 

CMT'D 2ND STAGE V / 1000 SX CLASS ' H ' 

LITE AND 100 SX CLASS *H' . TDC 8 

APPRDX 2164'<CALC). HDLE SIZE 7 - 7 / 8 ' . 

PBTTJ. 670y 

DV TOOL 9 7483' 

?«KER DN/DFF TDDL 
i LOCK SET PACKER 
SCT « 7930" 

PERFS: 803O--8O9O-
a JSPF 

5-1/2 ' CSG g 8800', 
CMT'D W/ 1383 SX 
TOC e 400' <CJL> 

TBG/BHAi 2 - 3 / 6 ' , 4.7&/FT, N-80, EUE IPC 

TBG TD BE SET @ APPRDX 7950'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 

DN/DFF TDOL V / 1.781' ' F ' PROFILE 

NIPPLE (316 STAINLESS) DN/DFF TDDL 

PLASTIC COATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 

BAKER MDDEL LDK-SET PKR (IPC, EPC). 

1 JT 2 - 3 / 8 ' TAILPIPE V / WIRELINE 

RE-ENTRY GUIDE. 

PERFS: 8O30'-8O90' V / 2 JSPF 

HISTDRY' COMPLETED JAN 1991, AS A 2ND 

BONE SPRING CARBONATE DIL VELL. ACID 

FRAC'D V / 10,000 GALS GELLED 15Z ACID 

V / 275 BALLS. PDTENTIALED 1-7-91 6 

600 BOPD, 0 BVPD, 347 MCFD, FTP = 300 

PSIG ON A 3 0 / 6 4 ' CHOKE. 

PROPOSED AS AN INJECTION WELL. 

INJECTION WILL BE INTD THE 2ND BDNE 

SPRING CARBDNATE PERFS e 8030'-8096' 



VELL DATA SHEET 

MARATHON OIL CO 
PROPOSED TAMANO (BSSC) UNIT 
JOHNSON ' B ' FEDERAL A/C I ttiG 
990' FNL 8. 450 FWL <D) 
SEC tl , T-18-S,R-31-E 
EDDY CO., NEV MEXICO 

J L 

2< 

/ \ 

PBTTJ* 8491' 

13-3/8* CSG 
• 7Z0-. cwc 
CEMENT 

- rac i 
1130' 

8-5/8* CSG SET 
• 2444'. CIRC 
CEMENT. 

. 2-3 /8* IPC TBG 
SET TD APPRDX 
7920' 

DV TDOL g 4506' 

JAKER ON/OFF TDOL 
tt LOCK SET PACKER 
SET < 7-MO-

PEWS imT-KSg r . 
8046'-8080' 
2 JSPF 

5-1/2 ' CSG 8 8556'. 
TDC I 1130' <CALC) 

TD' 8556' PBTD' 8481' KB' 3767' GL< 3749' 

SURFACE CSG' 1 3 - 3 / 8 ' , 48» i 7 2 * /FT 

SET @ 750', CMT'D W/635 SX CLASS 

' C , CIRCULATED CMT, HOLE SIZE 1 7 - 1 / 2 ' 

INTERMEDIATE CSG' 8 - 5 / 8 ' , 24# 8, 32# /FT, SET 8 

2444', CMT'D V/600 SX CLASS *C*. 

CIRCULATED CMT, HOLE SIZE 11'. 

PRODUCTION CSG 5 - 1 / 2 ' , 15.5tt 8. 17#/FT 
SET 8 8556'. DV TOOL @ 4506'. CMT'D 
1ST STAGE V / 700 SX CLASS 'H LITE. 
CMT'D 2ND STAGE V / 850 SX CLASS *H* 
LITE AND 100 SX CLASS ' H ' . TOC 8 
APPRDX 1130'CCALC). <CBL SHDVED CMT UP 
INTO THE INTM CASING) 

TBG/BHAi 2 - 3 / 8 ' , 4 .7* /FT, N-80, EUE IPC 

TBG TO BE SET @ APPROX 7920'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL 'FL* ON/OFF TOOL 

V / 1.781' ' F ' PROFILE NIPPLE (316 STAINLESS) 

DN/DFF TDOL PLASTIC COATED. 

5 - 1 / 2 ' x 2 - 3 / 8 ' BAKER MODEL LDK-SET 

PKR (IPC, EPC). 1 JT 2 - 3 / 8 ' TAILPIPE 

V / WIRELINE RE-ENTRY GUIDE. 

PERFS' 8017'-8022' 8. 8046' -8080' V / 2 JSPF 

HISTORY. COMPLETED SEPT 1990, AS A 2ND 

BONE SPRING CARBONATE OIL VELL. ACIDIZED 

V / 5,000 GALS 20V. NEFE. ACID FRACED V / 

V / 25,000 GALS X-LINKED 20'/. NEFE & 27,050 

GALS GELLED 2'/. KCL. POTENTIALED 10-5-90 

53 BOPD , 0 BWPD, i. 305 MCFD. 

PROPOSED AS AN INJECTION WELL. 

INJECTION WILL BE INTO THE 2ND BDNE 

SPRING CARBONATE PERFS @ 8017'-8022' 

8. 8046'-8080' . 



DATA SHEET 

MARATHDN DIL CD 
PROPOSED TAMAND (BSSC) UNIT 
MARATHON-SHUGART ' B ' SI 
660' FWL & 470' FSL <M) 

SEC 11, T-18-S, R-31-E 

EBDY CQ., NEW MEXICO 

13-3/8 ' CSG 
t 734'. CIRC 
CEMENT 

TD' 9007' PBTD' 8960' KB' 3740' GL> 3725' 

SURFACE CSG' 13-3 /8* , 488 /FT 

SET @ 754'. CMT'D W/395 SX LITE %. 250 SX 

CLASS ' C , CIRCULATED CMT. HOLE SIZE 17-1 /2 ' 

2-3/8* IPC TBG 
SET TO APPRDX 
7940' INTERMEDIATE CSG' 8 - 5 / 8 ' , 24tt & 32#/FT, SET @ 

2703'. CMT'D W/1000 SX LITE 8< 250 SX CLASS ' C 

CIRCULATED CMT. HOLE SIZE 11'. 

9 - V 8 * CSG SET 
g 2705', CIRCUL 
CEMENT. 

PRODUCTION CSG' 5 - 1 / 2 ' , 15.5# 8. 17#/FT 

SET 8 9005'. DV TDDL e 7506'. CMT'D 

1ST STAGE V / 360 SX CLASS 'H*. 

CMT'D 2ND STAGE V / 1440 SX CLASS ' H ' 

PQZ AND 100 SX CLASS ' H ' . CIRC CMT. 

DV TDDL « 730 f 

TBG/BHAi 2 - 3 / 8 ' , 4.7S/FT, N-80, EUE IPC 

TBG TD BE SET 8 APPRDX 7940'. 

2 - 3 / 8 ' x 1.78L' BAKER MODEL ' F L ' 

DN/DFF TDOL V / 1.781* *F ' PROFILE 

NIPPLE <316 STAINLESS) DN/DFF TDOL 

PLASTIC CDATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 

BAKER MODEL PKR (IPC, EPC) V / 1 JT 

2 - 3 / 8 ' TAILPIPE W/ WIRELINE RE-ENTRY 

GUIDE. 

PERFS' 7963 ' - 71 ' & 7974 ' -81 ' . (WILL BE SQUEEZED 
PRIDR TD INJECTION) 

JAKER DN/DFF TDDL 8072'-8170', 8190'-8195', & 8215 ' -28 ' <265 HOLES) 
i LOCK SET PACKER 
SET II 7940" 

HISTORY: COMPLETED IN SEPTEMBER, 1989 AS A 2ND 
BONE SPRING CARBONATE OIL WELL. PERF'D 2ND 
BONE SPRING CARBONATE FROM 807£ ' -8 l£0 ' <2 JSPF) 

w s 7 * 3 ' - 7 1 ; ACIDIZED V / 3000GAL 15X HCL. IP 9 - 2 8 - 8 9 ' 40 
BOPD, 0 BWPD, 58 MCFD. 12-17-88 ADDED PERFS 

8072'-8170- 8120^-70', 819D'-95' 8215'-28' , (139 HOLES). 
81W-93- ACIDIZED V /6400 GALS 15X HCL (V/100 BALL 
82i5'-8228' SEALERS). PRODUCED 136 BOPD, 8 BWPD. 8 -3 -90 

3-t/e- csa t 9003-. FRACED W/90934 GALS (PAD 8, GEL? &< 1-4 PPG 
CMTTJ v/ woo sx 20/40 SAND AND 4 PPG RESIN CDATED 20/40. 
C I R C C M T 10-24-90 PERF'D 7963 ' -81 ' . ACIDIZED V / 3000 GALS 

15X NEFE. PRODUCED 22 BOPD, 3 BVPD, & 30 MCFD. 

PROPOSED AS AN INJECTOR INTD THE 2ND BDNE 
SPRING CARBDNATE PERFS & 8072 ' -8228 ' . THE 
PERFS 6 7 9 6 3 ' - 7 1 ' %, 7 9 7 4 ' - 8 1 ' WILL BE SQUEEZED 
W/ CEMENT PRIOR TD INJECTION. 



VELL DATA SHEET 

J I 

/ \ 

PBTTJ' 9000' 

13-3/9 ' CSG 
• 378'. CIRC 
CEMENT 

Z-3/S" IPC TBG 
SET TO APPRDX 
7975' 

8 - 5 / 8 ' CSG SET 
a 2368-. CIRC 
CEMENT. 

JAKER DN/DFF TDOL 
1 LOCK SET PACKER 
SET » 7973' 

PERFSi 8037 ,-807V 
8O94'-9108* 
8L24'-8U8' 

5-1/2" CSG e 9019'. 
CMT'D V / 1330 SX 
TTJC e APPRQX 2500'. 

HARVEY E, YATES COMPANY 
PROPOSED TAMANO (BSSC) UNIT 
HUDSON 11' FEDERAL #4 
2310' FNL 8. 2310' FEL <G) 

SEC 11, T-18-S, R-31-E 

EDDY CO., NEV MEXICD 

TD: 9119' PBTD: 9000' KB' 3747 ' GU 3756' 

SURFACE CSG' 1 3 - 3 / 8 ' , 

SET @ 378'. CMT'D V / 3 8 5 SX 

CIRCULATED CMT. HOLE SIZE 1 7 - 1 / 2 ' 

INTERMEDIATE CSG' 8 - 5 / 8 SET e 2368 ' 

CMT'D V/1300 SX. CIRCULATED CMT. 

HOLE SIZE 11'. 

PRODUCTION CSG 5 - 1 / 2 ' SET e 9119'. 

CMT'D V/1550 SX. TOC e 2500'. 

HOLE SIZE 7 - 7 / 8 ' . 

TBG/BHAi 2 - 3 / 8 ' , 4.7&/FT, N-80, EUE IPC 

TBG TO BE SET 8 APPROX 7975'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL 'FL* 

•N/OFF TOOL V / 1.781* *F* PROFILE 

NIPPLE <316 STAINLESS) ON/OFF TOOL 

PLASTIC COATED. 5 -1 /2 * x 2 - 3 / 8 ' 

BAKER MODEL PKR (IPC, EPC) V / 1 JT 

2 - 3 / 8 ' TAILPIPE V / VIRELINE RE-ENTRY 

GUIDE. 

PERFS: 8057 ' -74 ' , 8O94'-8108', 8, 8126'-8148'. 

HISTORY' COMPLETED 7-14-88. VELL POTENTIALED FLOWING 216 BOPD, 24 BVPD, 

~ 8 . 138 MCFD DN A 1 6 / 6 4 ' CHOKE V / 3 5 0 PSIG FLOWING PRESSURE. 
THIS WELL IS PROPOSED AS AN INJECTOR. THE WELL WILL INJECT INTO 
THE 2ND BONE SPRING CARBONATE THROUGH PERFS e 8057 ' -74 ' , 8094'-8108', 
8. 8126'-48' . 



VELL DATA SHEET 

HARVEY E. YATES COMPANY 
PROPOSED TAMANO (BSSC) UNIT 
AJ. '11* FEDERAL SI 
560' FSL 8. 990' FEL CP) 
SEC 11, T-18-S, R-31-E 
EDDY CD., NEW MEXICD 

13-3/8* CSG 
t 377'. CIRC 
CEMENT 

TD- 8959 ' PBTD: 8490' KB: 3740' GU 3751' 

SURFACE CSG. 1 3 - 3 / 8 ' SET @ 377 ' 

CMT'D W/ 600 SX. CIRC CMT. 

HDLE SIZE 1 7 - 1 / 2 ' 

8 - 3 / 8 ' CSG SET 
e 275V, CTRCUL 
CEMENT. HOLE SIZE 12-1/4' 

TDC t 2470-
INTERMEDIATE CSG. 8 - 5 / 8 SET e 2350'. 

CMT'D W/1600 SX. CIRCULATED CMT. 

HDLE SIZE 12-1/4* 

2 - 3 / 8 ' IPC T3G 
SET TD APPRO* 
8040' 

PRODUCTION CSG 5 - 1 / 2 ' SET 6 8960'. 

CMT'D W/1500 SX. TOC 6 2470'. 

HDLE SIZE 7 - 7 / 8 . CIBP SET 8 8490' 

J L 

s: 
/ \ 

PITH' 8/490' 

TBG/BHAi 2 - 3 / 8 ' , 4.7&/FT, N-80, EUE IPC 

TBG TO BE SET @ APPRDX 8040'. 

2 - 3 / 8 ' x 1.781' BAKER MODEL ' F L ' 

DN/DFF TDOL W/ 1.781* ' F ' PROFILE 

NIPPLE <316 STAINLESS) DN/DFF TDOL 

PLASTIC COATED. 5 - 1 / 2 ' x 2 - 3 / 8 ' 

BAKER MDDEL PKR <IPC, EPC) V / 1 JT 

2 - 3 / 8 ' TAILPIPE W/ WIRELINE RE-ENTRY 

GUIDE. 

PERFS. 8005' -24 ' 8. 8121'-97'. 

BAKER OH/OFT TDDL 
I LOCK SET PACKER 
SET • 8040' 

PERFS 80O3'-8024' 
812I'-6197' 

CIBP e 84W 

PERFS. 87l7'-8618' 
U-PRODUCTIVE 

3-1/2* CSG I 8960". 
CMT'D V / 1500 SX 
TDC * APPRDX 2470'. 

HISTORY: COMPLETED 7-4-89. VELL PDTENTTALED PUMPING 233 JOPU 91 IVP I . 
I, 240 MCFD. ADDED PERFS <8005'-8024O 10-3-9a ACIDIZED V/17,700 GALS 
207. ACID. 

VELL PROPOSED FDR WATER INJECTION. INJECTION WILL JE INTO THE 
2ND JONE SPRING CARJONATE THROUGH PERFS t 
80O5'-BOZ4' It 8121'-8197' 



VELL DATA SHEET 

PLUG #6: SURFACE 
(50 SX) 

TAYLOR '12' FEDERAL #5 
990' FNL & 660' FWL (D) 
SEC 12, T-18-S, R-31-E 
EDDY CO,, NEW MEXICO 
STATUS: P & A 

13-3/8 ' CSC 
SET • 330" 
CMT'D W/375 SX 
CIRC. 

PLUG #5: 930'-1030' (100 SX) 

8-3/8- CSG 
SET 8 2360' 
CMT'D W/1300 SX 
CIRC. 

PLUG #4: 2211'-2418' (100 SX) 

PLUG #3i 4800'-4900' (100 SX) 

PLUG #2: 56O0'-5780' (100 SX) 

PLUG #1: 8800'-8900' (100 SX) 

TTJi 8902-



VELL DATA SHEET 

PLUG #5: SURFACE 
(15 SX) 

TAYLOR '12 ' FEDERAL #2 
660' FSL & 330' FV/L (M) 
SEC 12, T-18-S, R-31-E 
EDDY CO, NEV MEXICO 
STATUS: P & A 

13-3/8 ' CSG 
SET t 348' 
CMT'D W/350 SX. 
CIRC 

PLUG #4: 298 ' -398 ' (45 SX) 

8 - 3 / 8 ' CSO 
SET e 2345' 
CMT'D W/1330 SX 
C[RC. 

PLUG #3; 2295 ' -2395 ' (45 SX) 

PLUG #2i 4764 ' -4864 ' (45 SX) 

PLUG #li 5894 ' -5994 ' (35 SX) 

TDi 8933-



VELL DATA SHEET 

HUDSON FEDERAL #1 
990' FNL & 1980' FEL (B) 
SEC IL T-18-S, R-31-E 
EDDY CO., NEV MEXICO 
STATUS: P & A 

13-3/8 ' CSG 
SET 6 747-
CMT'D V/730SX 
CIRC 

8 - 3 / 8 ' CSG 
SET 84375' 
CMTD W/300 SX 
T X e 3673' 
(CALC) 

PLUG #6: 4320'-4430' (30 SX) 

PLUG #5: 5900'-6030' (50 SX) 

PLUG #4: 6490'-6600' (30SX) 

PLUG #3: 8000'-8150' (50 SX) 

PLUG #2: 9400'-9600' (60 SX) 

PLUG #1: 1L100'-1L400' (100 SX) 



WELL DATA SHEET 

CBAVBURC PERES' 

*036'-»227' 

13-3/9* CSG 
I 413'. CIRC 
CEMENT 

TOC 19 300" 

6 -5 /8 ' CSG SET 
9 2397". CIRC 
CEMENT. 

READ & STEVENS 
JAMIE FEDERAL tH 

330' FNL & 1920.' FWL CC) 

SEC 14, T-18-S, R-31-E 

EDDY CD., NEW MEXICD 

TD' 9190' PBTD' 4500' KB' 1 GU 3722' 

SURFACE CSG' 1 3 - 3 / 8 ' , 

SET @ 415'. CMT'D W/500 SX 

CIRCULATED CMT. HDLE SIZE 17-1 /2 ' 

INTERMEDIATE CSG' 8 - 5 / 8 SET e 2397 ' 

CMT'D W/1250 SX. CIRCULATED CMT, 

HDLE SIZE 11'. 

PRODUCTION CSG 5 - 1 / 2 ' SET 6 9190'. 

CMT'D V/1965 SX. TDC @ 500'. 

HDLE SIZE 7 - 7 / 8 * . 

PBTD' 45Q0' 

CIBP e 8000' 

PERrS: 3092--8173" 

CIBP t 910C 

PERES. 9136'-9154" 

3-1/2 ' CSG * 9190". 
CMT'D U / 1965 SX 
TDC I APPRDX SOO". 



'91 lb:31 UNICHEM INTL HOBBS NM P04 

Unicheiti I n t e r n a t i o n a l 

707 North Leech P.O.Rox 1499 

Hobbs, New Mexico 88240 

Company 
Date 
Location 

MARATHON OIL COMPANY 
03-11-1991 
COMPATABILITY - (on 3-8-1991) 

Specific G r a v i t y : 
T o t a l Dissolved Solids 
pH: 
IONIC STRENGTH: 

Sample 1 
1.025 
35565 
8.06 
0 . 696 

CATIONS: 
Calcium 
Magnesium 
Sodium • 
Iron ( t o t a l ! 
Barium 

(Ca( 2 ) 
(Mg* 2 ) 
(Na' 1) 
(Fe*-) 
(Ba**) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCO*"» 
(C0 3-2} 
(OH-» ) 
(SO*'2 ) 
(Cl-' ) 

DISSOLVED GASES 
Carbon Dioxide (CO?) 
Hydrogen S u l f i d e (HjS) 
Oxygen (Q 2) 

me/liter 
94.6 
49.0 

476 
0.500 
0.007 

mg/1iter 
1 890 
595 

11000 
14 
0 
0 
51 5 

2.06 
0 .600 
0 
7 .69 

610 

126 
18 
0 

369 
21600 

SCALING INDEX (positive., value i n d i c a t e s scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
86'F 30*C 0.90 -34 

Comments: 
JOHNSON B FEDERAL A/C #1= 5% SHUGART 3 - 5 * JOHNSON B FEDERAL = 5% 
STETCO 10 FEDERAL #2 = 5% STETCO 10 FEDERAL #1 & 3 = 5% 
CITY OF CARLSBAD FRESH WATER 75% 



1 
.1ALLIBURT0N DIVISION LABORATORY 

HALLIBURTON SERVICES 

ARTESIA DISTRICT 

LABORATORY REPORT No. W101-91 

TO Hudson & Hudson 

P. 0. Box 9 

Mallamar, NM 88264 

Submitted by Dwaine Howard 

Date March 17, 1991 

TNt Moon « t w tnoKif of Wmtunm S m c i t «nri nairm 4 net tnt pft 
tmw* ntt • COOT •>•«•«•' 4 • MtthaO) Or M W M wtncM *r* HCtf<r| 
« • ao>tw «nn«K low am «laaorawrr <naA*9*<n**«. a mtr W B K « » M 

•ngo»m Nugl i«c»f «^ «uct> upon >«m i W a w Sin«w 

_Date Rec. March 16, 1991 

Well No. Shugart B U _Depth j'a io - t/z. Formatioo •/ Joorc, 

0.079 (3 70° 

Specific Gravity .. 1.0815 <? 70° 

7.0 

6.565 

2,759 

70.000 

Over 1,600 

153 

250 

KCL 0 

Source Swab 

Remarks: 
This water sample was taken a f t e r the load water 
was recovered . I t i s a r e p r e s e n t a t i o n a n a l y s i s . 

Respectfully submitted 

Analyst; Scott Taylor - EIT HALLIBURTON SERVICES 

Thu '•port «lor ntormiton only and Iht conttnt * hmrtod io INI ttmott tftte/'bt^ Mtnttxjnofi m m i **e *irTi,r** 



A * -x i o . u uMiuntri 1NIL HUBBS NM P04 

Unichem I n t e r n a t i o n a l 

707 Nor th Leech P.O.Rcix 1499 

Hobbs, Mew Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03 -07-1991 
L o c a t i o n : JOHNSON " B " FEDERAL 4 , 5 . 6 . 8 'on 6-23-1989 1 

Sample 1 
Sp e c i f i c Gravity: 1.150 
To t a l Dissolved Solids: 209859 
PH: 7..37 
IONIC STRENGTH: 3.845 

CATIONS: 
Calcium 
Magnesium 
Sodium 
I r o n ( t o t a l ) 
Barium 

(Ca* 2 1 
(Mg* 2) 
(Na* 1) 
(Fe»1 ) 
(Ba* 2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Su l f a t e 
Chloride 

(HCOs"' ) 
(C03 "

 2 ) 
(OK- 1 ) 
<SO< - * ) 
( C l - 1 ) 

me/1 i t e r 
"356 

56. 0 
3200 

0 
0 

745 
086 

mg/1iter 
' 7120 
680 

73500 
20 
5 
3 
90 

2 
0 
0 

51 
3550 

39 146 
0 
0 

2450 
126000 

SCALING INDEX ( p o s i t i v e , value i n d i c a t e s scsle) 
Calcium Cilcium 

Temperature Carbonate Sulfate 
26'F 30*C 1 4 16 



4, J, ? i l O O i UMiLMtn INI'L HOBBS NM P@5 

Unichem I n t e r n a t i o n a l 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company 
Date 
Location 

MARATHON OIL COMPANY 
03-11-1991 
JOHNSON R FEDERAL A/C #1 (on 3-8-1991) 

Spe c i f i c G r a v i t y : 
T o t a l Dissolved Solids: 
pH: 
IONIC STRENGTH: 

Sample 1. 
1.130 

182031 
6.00 
3.598 

CATIONS: 
Calcium 
Magnesium 
Sodium • 
Ir o n ( t o t a l ) 
Barium 

ANIQNSl 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(Ca*2 ) 
(M<r* ) 
(Na* 1 ) 
(Fe* 2 ) 
(Ba4 2 ) 

(HCOa- ' ) 
(COa-* ) 
(OH" 1 ) 
(SO*"2 ) 
(Cl - i ) 

me/1 i t e r 
544 ' 
256 

2380 
1.61 
0.016 

0 . 800 
0 
0 
24.5 

3160 

mg/1i t e r 
i0900 
3110 

54800 
45.0 
1.10 

48.8 
0 
0 

1180 
112000 

SCALING INDEX 

36 
Temperature 
F * 30*C 

(po s i t i v e . value_ i n d i c a t e s scale) 
Calcium Calcium 

Carbonate Su l f a t e 
-0.37 2.2 



r Kit. 

Unichem I n t e r n a t i o n a l 

707 North Ltech P.O.Box 1499 

Hobba, Mew Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-07-1991 
Location: JOHNSON B FEDERAL - A/c 

Sp e c i f i c G r a v i t y : 
Total Dissolved Solids: 
pH: 
R e s i s t i v i t y : 
IONIC STRENGTH: 

(HT) - (on 2/9/90) 

Sample 1 
1.143 

200515 
6 . 95 

0.047 ohms 9 7 4 * F 
4 .013 

CATIONS: 
Calcium (Ca' 2 ) 
Magnesium (Mg+ 2 ) 
Sodium (Na* 1 ) 
I r o n ( t o t a l ) (Fe»2) 
Barium . (Ba* 2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Su l f a t e 
Chloride 

(HCOu- 1 1 
(COj " 2 ) 
(CH- i ) 
( S0« - 2 } 
(Cl-i ) 

600 
360 

2560 
2.61 
0 .013 

mg /_1 i.te r 
12000* 
4 37 0 

58900 
73 . 0 
0 . 900 

3 . 80 
0 
0 

20 . 8 
3 5 0 0 

?32 
0 
0 

1 000 
124000 

SCALING. INDEX ( p o s i t i v e value, .indicates "cale) 
Calcium Calcium 

7?.;?;EJ=.rature Carbonate Sulfar.fi 
36-F 30-C 1.5 



Unichem I n t e r n a t i o n a l 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: STETCO 10 FEDERAL #1 & 3 (on 3-8-1991) 

Sample 1 
1 .061 
85977 
6.60 
1 .791 

Spe c i f i c G r a v i t y : 
T o t a l Dissolved Solids: 
pH: 
IONIC STRENGTH: 

CATIONS.: 
Calcium 
Magnesium 
Sodium 
I r o n ( t o t a l ) 
Barium 

(Ca*' ) 
(Mg* 2 ) 
(Na* ' ) 
(Fe* 2 ) 
(Ba*2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(HCOa-1 ) 
(C0 3-

2 ) 
(OH- • ) 
( SO, - 2 ) 
(Cl- i ) 

m e / l i t e r 
304 

1 000 
2 . 86 
0.007 

m g / l i t s r 
6080 
26 20 

23000 
80.0 
0 . 500 

3.20 
0 
0 
22.4 

1490 

195 
0 
0 

1080 
53000 

SCALING INDEX ( p o s i t i v e value i n d i c a t e s scale) 
Calcium Calcium 

Temperature Carbonate S u l f a t e 
86 " F _ 3 0 ' C -6" 0 3 -11 



i _ i l U U Q j 111! r Kio 

Unichem I n t e r n a t i o n a l 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company 
Date 
Location 

MARATHON OIL COMPANY 
03-11-1991 
STETCO FEDERAL 10 FED #2 (on 3-8-1991) 

Sp e c i f i c Gravity: 
Total Dissolved Solids: 
pH: 
IONIC STRENGTH: 

Sample 1 
1.059 " 
82908 
6 . 40 
1.6.37 

CATIONS: 
Calcium 
Magnesium 
Sodium 
I r o n ( t o t a l ) 
Barium 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulfate 
Chloride 

(Ca' 2) 
(Mg+» ) 
(Na' 1 ) 
(Fe4 2 ) 
(Ba* 2 ) 

(HCOj - 1 ) 
(C0 3-

2) 
(OH- ' ) 
( SO* - 2 ) 
(Cl - 1 ) 

m e / l i t e r 
220 
128 

1100 
2.65 
0 .009 

2 . 40 
0 
0 
32.8 

1 410 

m g / l i t e r 
4400 
1560 
25200 

74 . 0 
0 . 600 

146 
0 
0 

1 580 
50000 

86 
Temperature 
F" ~30'C 

SCALING INDEX ( p o s i t i v e value, i n d i c a t e s scale) 
Calcium Calcium 

Carbonate Sul f a t e 
-o750 -11 



i i itiSZ UNICHEM INTL HOBBS NM P@6 

Unichem I n t e r n a t i o n a l 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: SHUGART B (on 3-8-1991) 

Sample 1 
1.10 5 

146576 
6 . 30 
2.921 

Specific Gravity: 
Total Dissolved S o l i d s : 
pH: 
IONIC STRENGTH: 

CATIONS: 
Calcium 
Magnesium 
Sodium 
I r o n ( t o t a l ) 
Barium 

(Ca* 2) 
(Mg* 2 ) 
(Ma*') 
(Fe* 2) 
(Ba* 2 ) 

ANIONS: 
Bicarbonate 
Carbonate 
Hydroxide 
Sulf a t e 
Chloride 

(HCOa-1) 
(C0 3-

2) 
(OH" *- ) 
( SO« " 2 ) 
( C l - ) 

m e / l i t e r 
456 "~" 
224 

1890 
2. 47 
0.001 

mg/1iter 
9120 
2720 

43400 
69 
0 
0 
100 

1 . 000 
0 
0 

27.1 
2540 

61 , 
0 
0 

1.300 
90000 

SCALING INDEX ( p o s i t i v e value .indicates scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
36'F 30VC -0.32 "0.12 



n T T V #M? 0 \ t 5 T Q A TV 

- WATER ANALYSIS REPORT -
CARLSBAD CITY LABORATORY 
WASTEWATER TREATMENT PLANT 
L,ari-uau * new IKA^WW VV«-«**V 

SAMPLE. SENT BY r^fy fif Carlsbad ANALYSIS NO. 

SAMPLE RECEIVED ,ian. oe 1007 

ADDRESS, 

WATER SOURCE 

SAMPLE REPORTED .Ian 97, 1 Qp7 

Composite 

Color 

PHYSICAL CHARACTERISTICS AS RECEIVED 

Odor Turbidity 0 

CHEMICAL CHARACTERISTICS 

Alkalinity-Mt 

AUalinity-P: 

Calciua-Ca: 

Magnaaiuo-MG: . 

Sodlua-lU. 

Sulphatea-SoAt . . . 

Chlorides-Cl! 

Sp. Cond.: • 

Iron-Fa: . 

Frae Chlorine: 

Pluoridt: 

PH: An rsesivao: 

Aquapoiaa (PHa) at 70°F: . . . . . 

TOTAL HARDNESSx (As CaCo3): . . . 

TOTAL DISSOLVED SOILDS (Aa CaCo3): 

FARTS per 
MILLION 

PPM as 
CaCo3 

As CAC03 
GRAINS per 
Gallon 

n 
156 9.1 

U 3.3 

46 

62 

375 

0.84 

8.2 

212 12.4 

1 

vftfiff A Rpntarin 



u ? i ioijo UNiUltn 1NIL HOBBS NM PQ3 

Unichem International 

707 North Leech P.O.Box 1499 

Hobbs, New Mexico 88240 

Company : MARATHON OIL COMPANY 
Date : 03-11-1991 
Location: CITY OF CARLSBAD - FRESH WATF.R (on 3-8-1991) 

Sample 1 
Specific Gravity: l'.OOO 
Total Dissolved Solids: 504 
PH: 3.60 
IONIC STRENGTH: 0.012 

CATIONS: 
(Ca* * 

me/liter mg/1i ter 
Calcium (Ca* * ) 2."08 41.6 
Magnesium (Mg'2 ) 3. 42 41.6 
Sodium " (Na*» ) 2.75 63.2 
Iron (total) (Fe* 2 ) 0.014 0 . 400 
Barium (Ba* 2 ) 0.007 0 . 500 

ANIONS: 
Bicarbonate (HC03 -

1 ) 2.20 134 
Carbonate (COi - 2 ) 0. 800 24 . 0 
Hydroxide (OH" » ) 0 0 
Sulfate (SO<- 2 ) 1.02 49.0 
Chloride (ci- > ) 4 . 2,3 150 

SCALING INDEX r(positive value indicates scale) 
Calcium Calcium 

Temperature Carbonate Sulfate 
86*F ' 30'C 0.98 -18 



o o i n 

r o 

JZ 
OJ 
-s 

o i a> < 
O v/i <D 

- j = • < 

O - n ->-

r - fD 
r o 
- Qo -

r o 
i -

<—• v o o o 
0 0 0 0 rt 
l O 01 

0O - rt 
n 

JZ 
o> 

OO i— 3 T 
n - n < 
o t o i/i rD 
rt 0 0 . O * < 
_ , . o c 
o - - • • m 
3 rt • 

- n fD 
r o o o - < 

i— = o i 
r o rt 

—I B» = fD 

o 

r o 

o 

o 

o 

I— o o 
00 - r+ 
I vo Qi 

l / l » rt 
o n> 

l/l 

TO 
i - n 

o o m 

OO 
O l 

o 
r o 
o n 

Oi 
l / l H I " J 
<t> - n < 
o v o m 
n - o o _ o << 
_ . . o c 
o - - • • m 
3 rt • 

~n ro 
r o o o - c 

i— = Oi 
r o rt 

—I a i = <B 

r o o . o o 
00 r+ 
I Ol 01 

W Ol rt 
o n 

TO Z 
i - n o 

o o m • 

r o 

o o 
v o 

o 
v o 
r o 

-< 
0 1 

oo oo — I rt 
f l 0 O 3 - f S 

o o o t / i 
rt - T 
— I * 3 m 
O -n C T 3 
3 oo C f t 

r— t / l -i 
I—» 3 " V O o 
- O i oe r> 

3 -n s> — 1 
1 

O -

e
d

 

—1 

1— 1 •— 1 

n> o oo 
i vo 

ra
 

oo 0 0 

~ o 
1 -n o 

OO a: I—' r— i—• 

o n 

r o 

v o 
o 

o 
O l 
o 

D > 

O 
•o 

TO 

o 
TO 

O 
O 
3 
T3 

VO 
VO 
O 

O l 
VO 
o n 

O l 
o o 

O l 
o 
o 

o n o o i—• 
I I o o 

o n i 
o o 

r o o o — . 
= = o o 

o i a M 
I I oo 

i—• on i 
\ '—. oo 
IV) 0O v . 

= = 0 0 

o n 0 0 c— 
I I o o 

•—• o n i 
'—. — . o o 
r o o o — . 

= = o o 

o i a H 
I I o o 

H - o n i 
— . ^ o o 
r o o o — . 

= = o o 

o 
oo j > 

o o 
hg i—, 

z 

CD 

O o o o o 
• b O o n 
O O v o 

o r o o o 
r o v i u i 
o n o n Co 

o o o o o 
v o O o n 
r o o n o i 

o ~ » o o 
o n o o n 
o o o o 

o 
D > 
m o o 

TO 

o 

1— 0 0 o o 
o o o 

~ j o o n 
r o — . ^ 
o o o 

oo - i ' -3' 
o o n 

o 
01 

i—1 v o 0 0 
o o n 

r o o o '—. ^ 
o n <-> o 

r o 

v o 
1—• 
0 0 

-5 - s 

0 0 VO 0 0 
O O CO 
O O o n 

o n o o 

ro -1 -s 
c n o o 
o 

o 
01 

- - o 
0 0 r o o n 
o n * > 
o n o o ^ •—. -•• 
O O - J 
_ l . _ 1 . r> 
-1 -i 
r t o 

r > m 

o •o 

TO 
m 

•a 
TO 
o 
- o 
o 

0 0 0 0 CO 0 0 — 1 CO 
f B - 0 » — 0 
— 1 *—• 3 O 0 0 3 
f B on f D 0 1 f D 
O ro ro 
rt — O O — — 0 O 

—*• 1 •a 1 

• 
-a 

< C D -> 0 0 - 0 - j 
f D 
_ j O l 3 0 V O 3 

>< 1—* t O V O ro vo 
C O ro 0 

C D I—* 0 0 0 0 C D CO 0 0 0 CO C = OO 
O — t / l — ro — 0 - — 0 3 0 1 
3 -» rt O l — 3 vo V O C L 3 - O 3 
f D O l 0 — co f D 0 0 0 f D - 5 

V O CD 0 co 1—' co •a 6 3 > 
O O — O — on — O O — — f D O O a. 3 

• O 1 3 0 1 

• 
•a 1 t - J - O £ O -

S ~ J f D — V O - 5 — 1 oo -», -i - l 
t / i rt f D 

3 O l O O co — 3 V O vo 3 Wl 
V O O O • O O l - t a on ro 0 0 V Q < O O S 0 0 0 0 t—' 0 0 — • f D J » 

ro — on — 0 O ro — V O 
f D 

3 3 1—• - - 3 - _ j . O i 
O - C O — on O - vo 3 O O 

1 0 0 O — O i 
1 0 0 0 O co on t—• 0 0 1 rt 

O i 
1 

0 1 O l — — — a i 0 0 3 " 0 0 
3 3 -» 1 3 - f D 0 0 
C L O . -e» 

- i > 
vo 
0 

ro 
. 0 

C L vo 
O l 
0 0 

f D 

•—' TO 
O 
o 
c z 
o 

z 
cr> 

> 
z 
o 

00 
0 0 
0 0 
o 

B» 0 0 J> 
- n 

0 0 0 0 
o n -
o ^ o n 

o o 
o - o 
o o 
o o 
= * o 

CD 
Ol 

o 
o 

01 0 0 J> 
3 E 
CL "TI OO 

r o v o o 
U l N o 
CD - O 

o n 
o o 
o o 
o 
=*= £T> 

0 i 

t/ l 

o n 0 0 S> o » 0 0 j > 
>— - n « : 

o n r o - n 0 0 
O Co - o n 
o 1— v o o 1—• o 
o - O - 0 0 
X N o o o o o 

o o -•—. o <r> o o to 
3> 01 * O 01 
— • t o —. 
—• Oi t/ i o —• 

CD 

S> J » 3> 

A u > 

r o o r o 
o n o o 
O O O 

to to va 
ot {U cu 

t / i t / i 1/1 

- o -> 
o 
Q -

3 
CL 

3 
CL 
c 
n 
3 

to 

0 0 - > . T3 
01 3 T 
3 O 

CL 
S> c 
3 r> 
CL 
- i 3 
fD t o 

00 o 
—I c z 
J> TO 

OO 
on 

* 0 0 
O 

- » c 
O fD 
O fD 

TO 

m 

> 



r o 
v i 

is. 
Ol 

o o r o o o s 
re - rt 01 
o o o re rt 
r+ f-* r+ ZT 

O O O 
O - O 3 
3 

O |— o 

cr. eb 
c o c o 
O fD 

- T 

- n —' 
m 

0 0 
i 

o o 

73 
I 

OO . 

CD 0 ° 3> 
ro 
—< o o c o 

n> - o 
C L o o o 

o o 
3> o 
o r o 
_. . r o o 
C L o o f 

dp 

o o L D z e 
re o f » 
o o «/» 
rt - J 3 
- . . c 
0 - n - » • 
3 OO rt 

r - rn 
o o 

- B » = 
o o 

—i v o = 
1 0D 

I—* O -T) 
o o - ro 
• CL 

o o - n re 
m n 
r - OJ 

73 — 1 

-< 
0 i 

OO CO 
fD 
n 

oo cc r o V J co oo 
- o r o o r o — o 
O 3 — — — oo 3 
r o ru — — - 1—» re 
o oo 

- oo O O o — oo 
1 T3 o — — CO " ! — — - r o -s 

* —' - co cr. 
! - • 3 CO i—• — 3 
O I d — — — ( O 
o - r o 

- r o VO CO co r o 
3 1—. on — 3 
CL ~ ~ oo 

C L 

O CO CO O O 
0< — — O i 
T 3 
CT »—' C L 

H W > 

i— n o n 

r o >— r o 
o n r o o 
o o o 

o 
o 
o 

I Q 
Oi 

0 0 
I 

o o 

TO 
I . 

OO 

Oi 
-i 

co n < 
O w (6 

- J3 *< 
C 

~r\ — m 
oo rt • 
I— to 

-e. 
B» = o i 

r o rt 
o v = re 
c o w 
o o o 

Ol 
- n r t -
m <B 

VO on oo 
v ^ • v . 
ro *—. i—• 

vo on on 
— • v . v ^ 

vo vo 0 0 
o o on 

•—. 
0 0 o vo 
v i *» o 
O o 0 0 
O o co 

0 0 oo vo 

CO - c o 
1—» on - l > 

~o o o 

on CO on oo »—* on oo 1—• 
i i OO i 1 OO i 

• 
oo 

i—» on 1 >—» on 1 •—• on 1 

v . oo —. oo v ^ •v. oo 
r o OO r o oo v . r o co 

= oo - = co 

• 
= 00 

t—. 

co r o o ro vo r o 
~ - j oo V I oo oo O O O . o 
o oo on o »—• on 0 0 co on 
o on CO o CO O co •to o 

1—• CO -» co 0 0 oo t—• i—. 

- .» o o •v — — on 
oo v j —I o o on on r o O 

-̂̂  " V , ^ o o • v . 
o o o CO r-> on o o 

— 1 . . — \ _ j . 

-i o -J -5 o T 
— I . O rt o n O — _ i . rt 
-i o oo -i 
n - v i o 

Ol 

o 

o o o o c o 
fB - O 
—• o n 3 
ro c o rc 
r t J » 
rt - o o -•. • -o 
< co -i 
to - ->• 
—* CO 3 

< < CO VQ 
O 

- r o 
3 
CL 

OO 
o> 
3 
CL 

>— OO » 
o o - n 
o r o 

- o -
o o n o n 
o - o 
O O O 
"%= o 

o 

VQ 
01 

0 i 
OO co zc re CO to < rt o t / l re 
rt - - O oc o 
—< - e •a O - n m m 
3 

S
L
 

te
 • r~ g 

r o -< o —i 
~ e<> = O l D o r o rt J> TO 
—l 

.—• 
- to —1 1 

i - t / i z : 
i—* VO oo O m 
0 0 
1 

0 0 
o 

t
a

 

z 

L
L

 

oo — rt - to z 
TO 
1 

F
E

L
 

N
o

 

t t 
m 

0 O * •—• 
1 o *—» 

00 
on 

o 
c o 
o n 

o o 
o o 
o o 

o n o o i— 
i i o o 

>-> o n i 
— . o o 
r o Co — 

= = o o 

o c o c o 
c o o n i— 
o n o o o 

i—• o n 
- - O 
o o r o o 
V I N 
o n o n o 
\ — _ i . 

N O T 
_. . n 

• » - i 
— i o 
v o 

OO 0 0 CO 
n> - a 

re r o re 
o 
rt - o o 
_ i . I - o 
< oo n 
to - - i . 

.—• CO 3 
> < * I O 

CO 

B» OO Co OO OO 

r o - n - e . 
O 
v o i— o 

- o o 
o o o 
o -
o o »-» 
* o a 

o 

3> 

H T l J > N 
o n c o -
O v i v i o n 
- O - O 
O - — O 
O O 
O O 

O 

to 
01 

o n 
c o 

c o 
4 k 
c n 

- o 

3 

0 0 

r o 

2 

•o 
CO 

o 

o o 
(vi >-• 

O 
O 

C7> 

o 

^ o o 
• o •—i 

CD 

OO 
> o 
f™> m 
?>; zs 
L O m 

o 
T3 

—' TO 
O 
o 

> z 
I— CD 

O 

m 
> 
o 

T3 
73 
O 
- o 
O 
0O 

CO 
o o 
o o 
o 

o 



r o 
oo 
U l 

- o 

OO CO C -
fD CO o 
n o r r 

3 

s 
Ol 

O T I 
3 — 

t / l 
o 
3 

UO to 
0 0 o . 
O fD - "! 

Oi 

CO v i o n 
r o o v o 
c o o o o 

H N V I 
- - o 
4 k v l O 
0D O v . 
- O O O 

m m 
_>. n 

v o -s 
v i n 
c o 

o o o o o o co 
fD - o 
—i 4» r o 3 
fD I— 3 fD 
O CO CO 
<-+ - OO 
- • • I O T J 
< 00 Ol T 
fD - - i _ . 
—• c o c r 3 

* < 4 » • I O 
4 k 

r o 

o o 
Oi 

i— o n 
v i CO -
- i> o o n 

- - o 
O O O 
o o 
o o 

CD 
0 i 

zc zc zc =e 
Oi 0 1 0 1 0 i 

oo vo zc s oo co zc - 5 OO V O zc OO t — ' oo ~i 
fD vo c < a C O c < n V O c < fD - r + Ql 
rt O Q . fD n o a . fD n o CL fD O V O ro c+ 
r + l / i «< <-* — l / l << r * — l/> *< r+ on r t - ZT 

o o — i . o —i. O r> O 

o' T | 3 m O - n 3 m O T | 3 m O — o 3 
3 z • 3 z • 3 z • 3 

- r~ T l r -

- T I z r~ 
t — 1 i— 1 

-< I—» fD 1—' I—' -< t—' 0 0 o 
>—' l—» 01 t—' B» CL 0 1 >—' e» I—' 0 l O r~ o r> 

- - r + n r + - = r + z > i — • ro •—1 ~5 fD —i fD B = 

—( T I t / l -( - 0 1 t / l —< co T | t o —( T | 

• 
V O rD vo l o ro i 4 * rD o i — * 0 0 O - t—• 0 0 h-» — C L »—» t—' C L 

co 
i o 

e
r 

0 0 
l o 

N
o
 

0 0 
1 T l 

e
r 

0 0 o 

e
r 

oo 0 1 oo • oo m 0 1 oo 0 1 

- 3 i T l 1 - T | 1 — ' - T J i 

5 C m rn m 
7 3 r -

TO r- z 3 3 r - 7 3 ^ Z 7 3 r— z 
1 l o l i 5> o o o o <-> O O ^ • OO o o • O O 

,—• t-> *—» 0 3 1—' CO 1— 1 

i— i 

1 

•—* 
1 O O 1 — i o n 1 ) — 1 

m m m m m 
z 
o 

oo 7 3 o 
ro - J 

• 
Ol fD V O 

(—» Q * c 3 t—• 
ro r o 01 3 r + 3 O 0 0 

-— J > •v. 3 (D v * 0 1 •v. • v . 
r o " V i—• C L fD s r o ro 1—» 

o o o on O CL to C O o n C O 
v ^ •v " V . 3 C L v . T J v * —. OO oo co fD V I 0 = 0 O V O 
C O V O 4 > CL B» O J> V O o 

i— ' 

oo vo I— 1 

0 0 0 0 

0 0 o o n V O C O 

oo oo o 1—' O 

o 4 k O co O 

0 0 oo oo oo 
V I v j V O 4 k 
V O vo t — ' VO 
o o oo O on 

o n 0 0 o n o o K— 0 0 i—• on oo »—• o n O O •—» 
i 1 oo 1 1 o o 1 oo 1 1 o o i o o 

i—» o n 

• 
i— o n i on 1 i - - o n i t—* on 1 

v . " V o o V ^ v , CAJ " V . oo v . — o o v ^ •v oo 
ro CO ~-— r o o o v . 0 0 " V , r o o o — . r o co 
~ = C O = = 0 0 = 0 O = = o o oo 

O o o o o 
W M U l 
4 k 0 0 4 k 

r o i - o o 
- - o n 
i— c n o 
o n o v . 
O O O - '— —<• 
- v O - j 
r o o 

~5 
OO r> 

I— O 
V I 4 k 
CO o 

I I 
0 0 v i 
- O 
r o -
r o -
4> 

- 0 0 

o n 
o n 

v i r o 
OO 4 k 

o n o o -
O 4 k 4 k 
o - o 
=*: O O 

o 
o 

to 
Ol 

o 
C L 
c 
o 

o o •—I 
V I 4 k 
o n v i 

v o o o o o 
I - 1 U l U l 
O 4 k O 

0 0 4 k V I 
O 4 k O l 
o o n o n 

o o V I 
O o n 
O O 

c o - i 
v i r t 
o o 

o 
Ol 

- O v i 
4 k o o n 

v o 
4 k 
CO 

o 
Oi 

i— >— o o 
- - 0O 
Co i— o n 
r o o n — . 
o n O <""> 
— . V . _ , . 

O -5 
_ . . O 

° 2 
rt 

c o 
o 
Ol 

ro 0 3 Z 0 0 CO C O C D 
3 O 3 > o o C L 3 O 3 O 3 

fD 4 k rD 4 k fD 
OO 0 0 I—' 
Ql 0 0 — oo - oo 
3 T J 1 •a 1 T J 
C L ~t 0 0 -i C D - J 

B » 3 1—• 3 l— 3 

ro 
t o o t o V I t o 

ro V O O 
3 r o - r o 
C L 

n
d
 

n
d
 

O 
0 J o 
s 0 1 Oi 
c r 

r
b

 

r
b
 

OO o o 3> 
o x : 

• n t u 
o 
o r o r o 
o o o 
=•= - o 

o 
o 
o 

to 
Ol 

3 > 

o o 

r o 
o 
o 

to 
OJ 

TJ 
B» 
3> 

o o 
fD 
rD 

C r 
O 
- J 
rD 

oo 
rt 
ZT 
to 
3 
0J 

o 
C L 
IZ 

-5 
o 
CL. 

o 
TJ 
m 

o 
TO 

a 

T l •—. 
O 

CD 
—I 
o 

oo J > 
H-I OO 
N I >-• 

CD 

r - t _̂ *> 
m o o 
•o 

z 
CD 

LO 
> o 
r > m 

o 
TJ 

o 
o 

73 
O 
O 

73 
73 

73 

> 
73 
m 
3> 

O 
T l 

73 
m 
«C 

73 
O 
T3 
O 
OO 

5> 

Z 
O 

CD 
OO 
0O 
O 

—I 



ro oo 

o o r o c_ - j 
n> - o o i 
n ro zr r* 
r * O l 3 3 " 
_•. o wi o 
o - 0 3 

3 

Oi 
V ) M > T 
fO - • < 
n 0 1 fD 
r + o n c_ «< 
-.. o • 
o - m 
3 = • 

O l I - I T 
fD - C < 
o un O- ro 
r + 00 </i >< 
_i. o o 
O - 3 m 

0 0 r o c_ -5 
ro - o 01 
O OO ZT r + 
r + 1— 3 3 " 
_ . . O Wl O 
O - 0 3 
3 3 

Oi 
N C T 

O Oi 
OO 3 " r + 
1 — 3 3 -
O m O 

- O 3 
3 

-n n t—• n = T | T | 
1—' 0 0 

• 
1—* 0 0 1—» -< 1—» z 1—• »—J z - I— 1 

z 
I—* r~ CO 1—• r~ z 01 1—» r - I—» 01 1—' r - CO I—» r - CO 

* a» 
= - B» TI 

te
 Bo 

= 

te
 ** Bo 

= 
Bo 

= 

—1 n —1 ro Wl T | Wl —1 T | —I T | 
t 1—• fD 1 CO O - 1 CO ro 1 ro ro 1 O l ro 

•—» — Q - 1—' co ro >—' CO 0 . I—* CL. 1— 1 O 0 . 
0 0 vo fD 0 0 0 -i CO 0 ro 0 0 1—' ro 0 0 O ro 
1 0 0 7» 1 OJ 1 — -5 1 CO -1 1 — ~i 

0 0 0 Oi 0 0 -n 1 0 0 OJ 0 0 0 OJ 0 0 0) 

- - —' 

E
L

 z -

F
E

 — —1 " —1 

30 
1 

-n 
m 

N
o

 

TO 
1 

i_ . 0 33 
1 

I— 
0 

30 
1 

3> 
V , 

TO 
1 

r— 3> 
v . 00 r - • OO •—1 OO r—s • 0 0 t— OO *— O »—' 

1 i ^ on 
1—• • ro 1—» 

ro 
1—» 

A 
1—> 1 

m 
I—* 

m c m m m - n 
Z 

m 
Z 

o 
T3 
m 
TO 

r> o 
3> 33 

o n 
v . 
r o 

0 0 
0 0 

o 
•—1 

o o 
o n 

v o 

o n 

c o c o 
c o 

v o 
o 

o 
o 

v o 
O l 

VO 
0 1 
Cfl 

0 0 

0 0 
I—» 
0 0 

o 
o 
o 

0 0 

0 0 

co 

0 0 
CO 

o n 0 0 
1 1 0 0 
K— cn • 
' . ~*— LO 
r o c o v . 

r = CO 

VO —I V I 
o n o o n 
O O i J > 

1—• 1—» cn 
00 

v i 0 0 o n 
o n o n v . 
O O O 
r o o - 5 ' 

r o 
O 
O 

3> 

r o 

0 1 
o n 
O 

O 
O . 
c 
o 

CO 

ro 
CO 
o 

o n 0 0 1—• 
1 1 0 0 

1— o n 1 
— . — . 0 0 
r o c o - v 

- = 0 0 

VO OO OO 
c o o n c o 
c o o o 

t— 0 0 
V i 

* • W U l 
r o o — 
o n o o 

r o o - j _•. n 
1 - * - s 
4 k o 
O 

o 
0 J 

co CO v i co 
- 0 0 
0 3 VO 3 
CO ro vo fD 
ro on 
— 0 0 — OO 

1 T J 1 T J 
0 0 -J 0 0 S 

_ l . 

>—• 3 1 — 3 
- i> VO ro vo 
0 0 0 

— ro — r o 
3 3 
C L CL 

O O 
0J Ol 
-5 1 
c r c r 

o 
o 
o 

- i 
o 
CL 

V I 
V I 

o n 0 0 H -
1 1 0 0 

H - o n 1 
v . - v . 0 0 
r o 0 0 — . 

= z c o 

c o 0 0 0 0 
1— o n o n 
u O i o 

i—* * 0 0 
o n 

v o O O 
0 0 o v . 
o n O o 
v . v , _• . 
A o -5 
o n - * • o 
O ~ i 
o o 

o 
01 

V I CD 
o 

VO 3 
OO fD 
4 k 

- OO 
I T J 

V I -5 

VO 3 
VO VQ 
0 0 

- r o 
3 
C L 

o 
Bl 
"5 

ro 
co 
o 
o 
o 

3 
CL 
c 
o 

VO 
r o 
o n 

o n Co i—1 

1 1 0 0 
1—• c n 1 
- v v . 0 0 
r o 0 0 v . 

= = co 

o v i v i 
o o v o 
o r o 0 1 

H K v n 
0 0 

4 > OO O l 
v o o n - v 
O O O 

1— O ^ 

0 0 -s 
0 1 o 
r o 

o 
01 

O0 03 
- o 
0 3 
v i ro 
o 

- 0 0 
I T J 

co 2 
1— 3 
0 1 VQ 
O 

- r o 

o 
OJ 
-5 
t r 

r o 
O 
o 

- j 
o 
CL 

V I 
r o 
0 0 

m m H 
I I CO 

1— o n 1 
v , v . c o 
r o CO — . 

= = » 

0 0 4 k V I 
M U U l 
0 1 O o n 

*—1 1—• c o 
- - 0 0 
v i 1— c n 
ro o v . 
0 0 0 \ •—. _•. 
r o o - j 

vo -5 
V I o 
4 k 

O 
CD 

CO CO 
o 

O 3 
4 k fD 
CO 

- OO 
I T J 

00 - J 

I— 3 
OO VQ 
o 

- r o 

o 
OJ 

3> 

O l 

o 
o 
o 

TJ 
- i 
o 
CL 
c 
o 

TJ 
CD 

o 
00 5> 

OO 
rvl —t 

CD 

O 

m 0 0 

i / i 
> o 
r> m 
7 * I S 
oo m 

o 
TJ 

TO 
O 
O 

3> Z 
I— CD 

33 
TO 

m 
3» 

33 
O 
TJ 
o 
0 0 

3 
3» 
Z 
o 

0 0 
0 0 
o 

o 



oo vo 
n> vo 
n o 

o 
3 

Cu 
- 1 " J 
Oi < 

<< fl) 
— I ^ 

o 
- i m 

C3 
fD - < 
fD Cu 

T J p+ 
fo 

= vrt 

01 
I / ) U l C T 
fD O O* 

o o rr r-i-
r+ - 3 ZT 
— i . v/i O 
O - n O 3 
3 1 / 1 3 

r o 

i— - r o 
00 = 
1 - n 

oo 

73 

CO ' 

fD 
O -

fD I O 
I—* CO 
OO O fD 
' -i 

OO T I Ol 

OO o 

Ol 

oo cn f— - j 
fD CO O Ol 
n O ZT r + 
r+ - 3 3 -
—>. (/I O 
O - n O 3 
3 OO 3 

i—• C» 03 

VO fD 
Oo O -
O fD 

- "5 
01 

0> 
OO I— 00 -5 
fD - ZT OJ 
Ct CO C r + 
r * O VQ 3 " 
—• O Oi O 
O - - J 3 
3 c+ 

T | 
i—' OO = 

I V I O 
* OO • 

oo o 
- r o 

oo 

" 2 
73 I— 

Ol 
oo i— c - s 
fD - O QJ 
r t VO 3 " r + 
r + 0 0 3 ZT 
- i . O w o 
0 - O 3 
3 3 

T | 
1— OO = 

i—1 r— c o 

a « 
—l - n 
1 i— fD 

- O -
00 VO fD 
1 00 - J 

OO O Ql 

O 

3> 

sS 
—i 

o 

OO 

f-> 
o 

T J "V. 
eo vo 
> o 

r o 
o n 

c o 
c o 

r o 
V I 

00 
00 

r o 
V I 

vo 
O 

oo 
O0 

vo 
o 
r o 

o 
o 
o 

vo 
vo 
oo r o 

r o 

oo 00 oo vo 
VO vo cn 4> 
i — • >—• on V I 

oo VO oo VO 

oo l — ' on 00 ; . on oo 1—' on 00 »—• on co 1—' 
t OO 

• 
i oo 

• 
i oo i i oo i i oo 

on 1 cn 1 i — • on 1 t — • on 1 i — * on 1 
"V, oo "V. oo "V. v» oo "V oo •v. oo 
oo "V. ro oo "V ro 00 —. ro oo — ro oo 

oo CO = 00 = = oo 00 

ro VO ro oo ro oo ro VO ro 

oo oo o V I oo VO V I V I co V I V I on V I cn 
CO cn o O o vo on co V I h-* cn ro ro — i 

o O o CO o oo ro o O on cn ro oo i—» 

»—• oo i — • 1— 1 on i—» i — * oo i — 1 V I J > i — 1 V I 

— V I — — o — — oo — — I oo — O 
oo cn CO o o on oo on V I on cn 4» -i> O 
o "V ro 4» •v. O OO •v. •v. on on O o on cn <-) O o O cn o o O O o *v. —*• *v v ^ — j - "V. "V. 

•J> 
v. — 1 . 1. v. O -i -O -J O o -5 <-> - I -1 oo f-> -i 

rt n r> rt rt n 
-5 ro -5 -i -i -! on T O i — ' O o rt rt CO rt 

0J CO 

co CO 00 CO 00 CO 

- o - o — o t—• 3 O 3 o 3 
t—* fD V I fD cn fD 

on OO CO 

— OO - OO — OO i T J 1 T J i TJ 
oo -5 oo - j co -i 

ro 3 ro 3 i — • 3 

o VO o vo V I VQ 

o 4K CO 

— ro - ro — ro 3 3 3 

a. CL. a. 
<-> o 

01 01 01 
s -i -5 
cr cr cr 

oo CO 
— o 
o 3 

cn fD 

o 
— OO i T J 

00 -i 

1—' 3 

cn VQ 
O 
— ro 3 

a. 
o 
Cv 
-5 
CT 

OO 
o 
o o 

o 
o 

3> 

0 0 

CO 
o 
o 

3> 

o n 

o 
o 
o 

oo 
5> 

T J 

3 
T J 

3 

TJ 
CO 

o 
00 5> 

oo 

CD 

<-> 
O 3> 

oo 
T J i - l 

CD 

m 
J» r t 
r > m 

T J 
73 
o 
a 

3> 
-H 

O 

OO o 
—I c z 
J» 73 

3> 
30 

O 

O 
OO 

3» 

> 
z 
o 

03 
OO 
OO 

3> 



ro 
oo 

> 
3 
3 
c 

o 
o 

o 
o 

o 
o o 
CD 

OO o o 
rb o o 
n o 

33 
re 
OJ 
O -

ro 
o o 

ro ro 
a o o - < 

-J> ro ro 
- i— -J 3 

_ | uo —• 
i r o 

<— O z 
o o - o 
i 

o o 2 -

ro 
o o c o 3 OJ 
ro O OJ D -
r t o - j 
r t - - B» 

_.. o 
O H 3 1/1 
3 Z rt 

r~ T I ro 
t-> ro < 
- o e o o . r o 

ro 3 
r o - s </> 

—( - OJ 
<—* o 
0 0 o z 
1 - o 

o o 

OJ 
OO CO —t -5 
ro c n o i < 
n o • < ro 
r t - • * < 

_.. o 
0 T I - j m 
3 o o 

r - O 
ro - e 

r o o o ro o i 
TJ rt 

o o ro 
—H oo = io 
1 o t - • 

i—1 - r o 
0 0 = 
1 - n 

o o s ; z 

ro 
o> o 

L Q ro CZ 0 0 oo C Z oo 
ZT U l U l 3 3 - - 3 3 — O -— - T J o t—• T J o 
—' co - J OO oo CO "3 -» rO et o o r o C O O 6 oo 

3 Q . — — 3 C L — t / i O i ro C i 1 ro CZ 1 

—'• U l n 0 0 I O r> 0 0 
IM u i oo rt — — oo rt 
ro T J —i • 1—' 1—' T J 

—>• 
r o 

• = - J < V I on -i < t o 
ro oo ro 4> 

3 — — 3 — - t Q t o 

TJ 

3 
CL 

> *> 
o n 1—1 

O O 
o o o o 
r o r o 
o o 
<*» «*> 
> s> 
n o 

_ i . T J 
3 3 
CD CL 
-5 C 

.01 o 
" v 
CT 3 
C t o 
- i 

t o 

O O TJ 
t—i »—< —i 

CO CO tz 
T J TJ t Q 

t o 
|£0 «B5 ro 

CL 
oo t o 
- - cr 
O H - Oi 
O O O 
o O X" 

H CD 
O - J 

u i « < 
x o -

c 
-5 

t o 

3 > X 3> 
rt 1 

—»• 
r— oo 

C L = i . V I 
3 — 7 t " oo 
rO o 
C L o 

C D 
ro 

i 

ro 
C L 

T J 
a o 
3> 

OO 
ro 

cr 
O 
-5 

ro 
o o 
o 

=r 
ro 
3 
01 

01 
o o r o —i - j 
ro - o i < 
o r o < < ro 
rt o o —i << 
- " • o n o 
0 - - j m 
3 

- n o 
i—• o o ro - < 
r o i— ro o i 

TJ rt 
a o ro 

— I = to 
1 r o i-» 

- r o 
o o r o = 
• o o 

o o o n z 
- o 

o 
TJ 
m 

fo H 
r t o 
> 73 

OJ on , , • i o 73 73 r - 73 ,—. 3 D T I 

" 5 o m m m 

• 
1 3 ro • z: i—• 

I - r~ T J O O O 0 O •—̂  OO O O i — i 

3 " O o — 1 1—' —̂' i—• CO 1—* i—» -< ro ,—. zc 1 i * 1 i * — -
_ j . oo II t i m m m m 7K 

t o O l 1 -—* ZT - h i— ' i—' 

rt ro 
rt 

J_, C O "a? 
C T oe t o C O <z 
O l m 
U l T l -n T | 

ro O l —1 —i -< C L o 
rt 

OO oo m V I V I 

o O oo oo r~ " V . • v . 
3 -s X X o r o 

on 
ro 
oo 

ZC T l T J 
DJ CO CO - H Bo C O oo 

OJ Q l OO S> t o t o 
i U l U l *v . 

_ j . to ro oo 
o - a. C L X 
c 
- 5 o o t o 0 0 oo t o 
rt 3 3 
O >—• 0 0 t o on 
3 O 

V
O

 z t o 
o 

4 k 

r o 
oo 
oo 

o 
o 

r-> O i cz — — - — n> u i LZ 
3 u i 3 > ro to X ) 
3 . rt o * zc co t o 
_ t . = ro m o — -3 —•< *—« - 5 t—• on 4 k 

t o z 
ro 

t o 
ZT 

C D 
Z C 

— i • 

t o 
t o 
r o 

O 
O 

C O 

o 
—1 O i rt — 1 *—' — — — O l rt ro 
c r C L T l 
—i o — 1 
ro 3 O i < - v 

T l 
on co oo 

on 
i 

Co 
i 

i—* 

oo 
C O 
1 

i—• 

oo 
on CO 
i i 

i—• 
OO 

C L U l ro —1 t—• on 1 i—» on 1 on 1 on 1 
QJ c - 5 OO *v . '—. oo V , v . oo • v . oo - v , - v . O O 
rt - 5 OJ r o Co V * r o 00 V * oo ~ r o co 
O J - 0 t o -

T O O 

• 
T oo Co = ' co 

~ 0 1 

o 
ro 

=»fc ' = = 

O l ro >< oo 
U l —*• X 
u i 0 1 to V — " t o r o oo r o r o t o ro 
c 3 
3 C L C L * - v oo 4 k oo 4 k 4 k oo oo on 4k oo 

O O I O t o t—' 4 k O o 4 k 4 k O t — on 
3 — i - o T | o V I on ro C O r o on oo o o o 

t o 3 
rt 

- h - - - - - - -
o ro -+> 
o - j —*• 1—» 1—• on r o 1—» on i— ' O O r o t o oo 

3 —J — — O - — o — on 4 k on 
3 " ro —' t o r o o r o 0 O O oo o 1 — C O o 
o o . ro C O on " V . oo O on • v . V I - v 
— 1 — i . - 5 on o o O O f—) O o on ct o 
ro O i —. v » v ^ • v . i . v . —1 • v » — J . 

rt O i A rt - J Ct o t ct - J O - J t 
ro ro 3 on — i . n _ J • n — 4 . n - i . n r> 

JZt C L O - J - J ~i - 5 - j 
C o O n o n o n 

to oo 
o 

4k 3 
r o ro 
4 k 

- o o 
I TJ 

tO - i 
4k 3* 
OO t o 
ro 
- oo 

o o 
0J 
3 
C L 

o 
o 

T J 
s 
o 
CL 

c t 
o 

2 <~ 5> m 

TJ 
co 

o 
oo > 
—i o o 
V I I — 

> t-> 
c t m 

o 
TJ 

CD 

o 
3 » 
OO 

o 

r - CD 

> 
O 

> 
TO 
Tt: 
oo 

3> 
73 

3> 

O 

TJ 
73 
O 
T J 
O 

3> 
z 
O 

CO 
o o 
o o 
o 

3> 



EXHIBIT "D" 
OFFSET LEASEHOLD OPERATORS 

Read & Stevens, Inc. 
P. 0. Box 1518 
Roswell, New mexieo 88201 

ARCO Oil & Gas Company 
P. 0. Box 1610 
Midland, Texas 79702 

Harvey E. Yates Company 
P. 0. Box 1933 
Roswell, New Mexico 88201 

GRSJ Petroleum 
Box 234 
Loco H i l l s , New Mexico 88255 

Yates Energy Corp. 
Suite 1010, Sunwest Centre 
Roswell, New Mexico 88201 

Pennzoil Exploration & Production Co. 
P. 0. Box 2967 
Houston, Texas 77252 

Hudson & Hudson 
616 Texas Street 
Fort Worth, Texas 76102 

SURFACE OWNER 

Bureau of Land Management 
Roswell D i s t r i c t Office 
1717 W. Second 
Roswell, New Mexico 88201 


