
-UJ'. 
rtap 

_ | _ [ I H i t 
2 0 TtKiO 

I 
U 5 

Votes Pe* 
H B P t 

0559.535 

Huber , 
.1 .GxFed. 
^ D/*»? ie i 

2 9 -te^̂ »el iu 

.YcrresPet eftf! 

VnV 'MP.." ;n«.».c.n..) 
i n n 11 i n , N e „ m o n i S/R 

erronc 

\Hjm st I Yates Pet. 

I C . n f l ^ f 
2 

COnd. 

Mer-ru LTiambei.i ft 
Votes Pet , 

MfclH 
06S9S3J 

21 

M o D 1 ; HonooE.-l S h e l l J S K I ! 

, . , . l , U ) j6«^»n. t j j ^ . r T 0 * M 7 « ; n " ° n ) • „ ' , 
She l l 

] 27«4 , _ „ 0SS0I7«.||'" '9 i 064637 
t i n t 1. . j 

i^. Yotes Pet ,etal 

0559635 
RKSnith 
Bool*-Fed 

DMfl- l t -C 

28 

F t 

L e o n a r d 

•*'« • 
I 

|?at t t Petl Ran e o r ^ l ^ 

. 176?? ' I49DO ^1 
„Z P2U 

\ U.S. SrJbr*u*eFed> 

Flewmont 

M.O L e d b e f t e r 2 7 _ ~ ph.Ti.pV 

i l - i f . ! - » ' P30 MarkProd 

_ ^riforer* i reatjy) 
ProstmonOti - j t ] 

i 9 6 ' 3 • i 

T 
T l » 0 3 C ens , 

U S U I HIP ( 

J C.Thompson , J C ! ! < ! » 
Sanders I eon"** I 
!03»5 9 i .» I 

A A»0j» 1 * 
L e o n o r a " f .ons 

3̂ 3 ' - -• • i ' 
M i s £ T « ConO - / ^ V o i 

jrooejow. 

> 7 7 _ " ^ , * , n d f . h r 

}*"'•*%<*'<»•'*•* 
J l i e d Chern . 050C7 

-»„ I e t a l ) 

'_ 22*1, — -
\SOUARE LAKE 12 UNIT\ 

llGRAYBURGU^ 
WmOfoh- Gulf 

T0 I4U 
Hunn 
• f t l 

US. 

1 07114? \ARCO-f»4 . 1 07M47 [ARCO-P 

j , P4H 
iQCCt'l'J I 

Uel'o 

"AW 5" 1 * P M I I i r e 

j ' f jOr* M c . n + y r t f ' ' 

S^: ' f u s e ? 
* L'-5 j 

£ 

OD) 

- • 4 - . 
Holla 
etal 

Amel 
»op 

- ' O a m ' j O n O i l . 3 1 Phillips 1 

• _fc I I 

• r t • U.R£« 

i e f " 
Aoodarlco.S/R 

0S&S51 I 0 I I I12 
iv. 

k mo 
US 

TeK . A m i r ' Getty Oil * 

*0 wi V 1 0 * 1 r T « . A i n u . 

S»V»». M 16,, 'Efr-rs "Tc 
t-A 

i l l 
t.Mwnc 

m e 

.» . I S J 

T e x A m f r 

r r 
AJI.CsT 

;—n s 
JOamson | Phillips A ; . 

" ,0.1 • ; , e » H H , ARfco 
I ' D 

TfCtD 

811934 'ISfffS. • t w * " 

2SN«J J ' LOCOHtHs-
• F 9 9 - # 7 - 0 

y pmliipF, 

H.7 ' ^ fl2esfl*i^fP0/'et' 

L l > < ^ t e r

l G t n i r . . r | N e » i T . o 1 

I J i «'"eeiee*»" t l 

r J G u l f 

i I I I 

o:e*74 

S H E L L ; ^ P E R J 

2 2 — s " " - ' ^ n « | 23 

s t t e r 1 '1 

IC9t( 
U,S. M6 Z9 _^ ut 

I 

I 
( S h e l l ) 

HBP 

Henshaw Shell ' . u , , , I , eT cee 

t t o l 

TC9frOO J Honxhaw Onrr | HenahawUn,* 

I (She l l ) 
Phill ips Oil , H J Ledbetteretal 

,2764 . 

5 "Mtiitltt" 

El e vo j C ona^ 
• • F t 

01427 " t " 
Newmont S/R 

^ I 

3k Newnon f S/fi 

.Shell,wtf|6' 

* i l « e * BTet iX l 

Frostman Oil FSS? _ 
f 'BP iWW3 | T t rweco B 

Gncwden , 
. \ 26CTenneco 

5 : '< V 5 r ftTD974* 
• « 7 

(Jnt> 0 7 4 * 5 1 ' p - r * < j -

Thompson l,sMi5Sc P lm 

•T 
TM110 

,'orr.es Fed" 
i 4H,!r378m 

75TP2IIS ».« f ( r " ' ' S " ° " ' S t " 

!»f«l>l *> 

m i , 'vateepet 

* 3 » , 
o n n 5 J A 1 7 i I • u m ; ... 

— I Shell 7 1 Votes Pet 

• i h e l l 
OS" l f l 

H t - s h a r V m i n 32ta-
lArioVj^oWlVpftjIH 

I i ) l 2 l 
• Arwood.Ltd. 
I U^ICXk-ftd 

v , ( . . tf Thomp«on 

',7 * ! ' T„.,1» 
35 

h V 9 

, , s " / g * r v ' - ^ " " . m e ' n n - ^ 1', V 1 

1 t t SOW?'- , * " " " " ' | ' n , o m r K ( « ' J I 2 l S / 4 ,o 
«/ F F iv ») | ^ 8 ^ 1 - P " ^ • 

T h O O I M O " ^- * 

02U24 

., 1 (Tenoco a'a) 

A n a d o r l . o i 

J.C TrTornofion F" 

<,ihaiooi»«ai 11 HBP 
-wetch-fe</' •] Oi l n 

" " r "li 

^ o c o M » - J 19 P 

. Union 

0 3735 ] 

A1 ; 
" Molel l?enn 

ion] • 
e i t e ' r r " F i | . 
IC.t .e iSer) I h i l l ' 3 e > £ , z . 

ATv.0 

| 6 F 09431 F ' 

S yhkeri Ptlr 

!Ua\W>tTf"(Nt»,',,,n 

0347>t ,?S» 

Sotes Pet 

7«><>'" I Vat, 
(ffj) I 0 2 ? 4 3 

^ " ' ^ J S ' l s T 0 3 / e % l i g t k e n Pt l r . \ ' 

h%-- - *^ - - . r - - - - 30- -
Te xaeo i S r o M w o r r h It T v 

„ „ „ . . J e t o l ± 1 * * * 1 * « y 

* f c t * l i '• / n o d o r l r o w e s P e t 
J , J , i , I, |, 0 6 0 9 " 

U74 7* forest) I J 9 ' 

LO' f e d ' r^r^r . feo* f i efe/ 

r 1 1 .„ 
io A n a d a r k o 0

Z 1 

JIBS 

• i 11 i r 1< w. T 3 T ; • li i . UiviiHrtn I i > ,2.. 

RE"fci*MKi\r T.0239C 
F«-7 

,G5er 

• It *te£ Gr,fr 

MF5 ^ O ) 

' X * 
OH ! 5 ! _ _ -

A.iadorko S i t I I C R 

i o e o Hil ls Fed US "VAe- / ' * , < j e l 

IT* 

30 
'esaco) So Rou 

| 5 J A R C e T , 
' 04S7S3ST 

| I ' l l * "B* 

A n a d a r k o ' 

All ied. Chem etolJ . 
M g p I & Br, 

7748 I , 4 , 

'Loire H i / j j - . r f t f " 

« |0*.S7B (*TC0)1( 

N o j h . W ' m d P o h r 
f. B r o w n ' 

. l -H I 

I044VSO ilAKCOl 

" * „ ' V r .», . J L C «, 

1 0 - A / i l l ^ 2 ^ C < - lOarnSOr, 

r o w n , e 7 o l 

P h i l l i p s 

f P e - o ^ f o H J.LeO-

pmiii 

GEN'L O f E k C0.4r, 

TD35I3 Mash,Windfohr G- 3 0

# 

K « , 3 6 r o w n , e t o J _ , 

ITSISI 

I OHMS 

1' I t '' 4 IHo9tfejToir 

• ' (S inc la i r ) . ' ' - * J . 

, i t t T n 
I J I I 7 . » 

eS17 

f Af l ied C-hem 0/R) 

14 BURNET "OILT" 13 

. . S t , H I 

^ s o . * 1 ' V " \ y 

»o S h ,W.nd f«n r l ! K ? „ ' « i » ! r 

4 2 Brawn,eto l | r D ^r ( i? < oa 

iz. lilfTletlt. ! °" / ' 
' S r e e w w * l/.S. j , c » , # n 

T.3 • 
T i l i i * 

• i 
O S t l l l 

»u«el! V it/uasen Uuasuji 

• f c . »T r—; , - 18— L 

. 3 1 . 3 1 * M 

( S i n e l e l r ) 0 2 ! i n 
t ! TMI 71 

i 

W7 

F ' 4t0O3 

lu fUf i r ' 

A.RCo I U H S • 
F j i ' i ' F jsAtl . 'Rich 

Igrntr --r " t * \ f f 
.1(7 , f i 

B t i . J p S t i o T i l S - , 
1 »ln<J * lAIT.CoF 

^~ni , -ow'" .,, ' »is 

Ya+es Pj 

fates p'et 

05^543 

• 3 * A" 
Yates Pet 
OG0723 

0 

I I S6L& 
t M i l 

*2-R 

Wooley F, I: Phi l l ips " ™ M1PT03332 ^ef*^ 'Seorch / V o i e 4 » 7 
WooM . . ' ' J . J 03A4573 ' 0467934 I « I * 7 I l e i , . I 

ANADARKO PRODUCTION COMPANY 
M I D L A N D DIVISION 

West Square Lake Watertlood Project 
EDDY COUNTY , NEW MEXICO 

015 

LAND PLAT 
S C A L E DATE : a / 84 





BEFORE THE OIL CONSERVATION COMMISSION 
OF THE. STATE OF NEW-.MEXICO 

IN THE MATTER OF THE HEARING 
CALLED BY TKE. OIL CONSERVATION 
COMMISSION OF NEW MEXICO FOR 
THE PURPOSE OF CONSIDERING * L % 3 fej 

S5id 
CASE No. 4409 
Order No. R-4049 

APPLICATION OF ANADARKO PRODUCTION 
COMPANY FOR TWO WATERFLOOD EXPANSIONS, 
EDDY COUNTY, NEW MEXICO. 

ORDER OF THE COMMISSION 

BY THE COMMISSION; 

This cause came on for hearing at 9:30 a.m. on August 19, 1970, 
at Santa Fe, New Mexico, before Examiner Daniel S. Nutter. 

NOW, on t h i s 2nd day of November, 1970, the Commission, a 
quorum being present, having considered the testimony, the record, 
and the recommendations of the Examiner, and being f u l l y advised 
i n the premises, 

FINDSt 

(1) That due public notice having been given as recruired by 
law, the Commission has j u r i s d i c t i o n of t h i s cause and the subject 
matter thereof. 

(2) That the applicant, Anadarko Production Company, seeks 
permission to expand the waterflood operation i t i s presently 
conducting on i t s Federal "Q" Lease, Section 3, Township 17 South, 
Range 30 East, NMPM, Square Lake Pool, Eddy County, New Mexico, 
by the conversion t o water i n j e c t i o n of three w e l l s i n Units J, 
L, and P of said Section 3 on i t s Federal "JJ" and Federal "KKH 

Leases. 

(3) That the applicant f u r t h e r seeks an administrative 
procedure whereby i t may f u r t h e r expand i t s waterflood opera
tions to permit the i n s t i t u t i o n of a waterflood p r o j e c t on 
i t s "R" Leave i n Section 10 of aaid Township and Range, i f and 
when an i n j e c t i o n w e l l i s completed on said lease. 
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(4) That the wells i n the area of the proposed projects 
are i n an advanced state of depletion and should properly be 
c l a s s i f i e d as "s t r i p p e r " wells. 

(5) That the proposed waterflood projects should r e s u l t i n 
the recovery of otherwise unrecoverable o i l , thereby preventing 
waste. 

(6) That the subject a p p l i c a t i o n should be approved and 
the projects should be governed by the provisions of Rules 701, 
702, and 703 of the Commission Rules and Regulations; provided 
however, t h a t the showing of w e l l response as required by Rule 
701 E-5 should not be necessary before obtaining administrative 
approval f o r the conversion of a d d i t i o n a l wells to water i n j e c 
t i o n . 

IT IS THEREFORE ORDERED: 

(1) That the applicant, Anadarko Production Company, i s 
hereby authorized to i n s t i t u t e the f o l l o w i n g a d d i t i o n a l water-
flood projects i n the Square Lake Pool by the i n j e c t i o n of water 
i n t o the Grayburg and San Andres formations through the f o l l o w i n g -
described wells i n Township 17 South, Range 30 East, NMPM, Eddy 
County, New Mexico: 

Anadarko Square Lake JJ Waterflood Project 

I n j e c t i o n Well: 

Anadarko Federal "JJ" Well No. 2, (to be 
d r i l l e d ) , Unit L, Section 3 

Anadarko Square Lake KK Waterflood Project 

I n j e c t i o n Wells: 

Anadarko Federal "KK" Well No. 1, (to be 
d r i l l e d ) , Unit P, Section 3 

Anadarko Federal "KK" Well No. 3, Unit J, 
Section 3 

(2) That the Secretary-Director of the Commission may 
approve the i n s t i t u t i o n of an a d d i t i o n a l Square Lake waterflood 



-3-
CASE No. 4409 
Order No. R-4049 

pr o j e c t on the applicant's "R" Lt-ase located i n Section 10, Town
ship 17 South, Range 30 East, NMPM, Eddy County, New Mexico, upon 
the completion of a water i n j e c t i o n w e l l for said pool on said 
lease. 

(3) That the above-described waterflood projects s h a l l be 
governed by the provisions of Rules 701, 702, and 703 of the 
Commission Rules and Regulations? 

PROVIDED HOWEVER, th a t the Secretary-Director of the Commis
sion may approve expansion of the above-described waterflood 
projects to include such a d d i t i o n a l i n j e c t i o n wells i n the areas 
of said projects as may be necessary to complete e f f i c i e n t i n j e c 
t i o n patterns and tha t the showing of w e l l response as required 
by Rule 701 E-5 s h a l l not be necessary before obtaining adminis
t r a t i v e approval for the conversion of a d d i t i o n a l wells to water 
i n j e c t i o n . 

(4) That monthly progress reports of the waterflood projects 
herein authorized s h a l l be submitted to the Commission i n accor
dance w i t h Rules 704 and 1120 of the Commission Rules and Regula
t i o n s . 

(5) That j u r i s d i c t i o n of t h i s cause i s retained f o r the 
entry of such further orders as the Commission may deem necessary. 

Fe, New Mexico, on the day and year hereinabove 

| STATE OF NEW MEXICO 
OIL CONSERVATION COMMISSION 

DAVID F. CARGO, Chairman 

ALEX J. ARMIJO, Member 

A. L. PORTER, J r . , Member & Secretary 

DONE at.Santa 
designated. 

S E A L , 
i 

/ 



BEFORE THE OIL CONSERVATION COMMISSION 
OF THE STATE OF NEW MEXICO" 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
COMMISSION OF NEW MEXICO FOR 
THE PURPOSE OF CONSIDERING: 

CASE NOV" 5032 
Order No. R-4610 

APPLICATION OF ANADARKO PRODUCTION 
COMPANY FOR A WATERFLOOD PROJECT, 
EDDY COUNTY, NEW MEXICO. 

ORDER OF THE COMMISSION 

BY THE COMMISSION: 

This cause came on f o r hearing at 9 a.m. on July 25, 1973, 
at Santa Fe, New Mexico, before Examiner Richard L. Stamets. 

NOW, on t h i s 24th ^aY °f August, 1973, the Commission, a 
quorum being present, having considered the testimony, the record, 
and the recommendations of the Examiner, and being f u l l y advised 
i n the premises, 

(1) That due public notice having been given as required by 
law, the Commission has jurisdiction of this cause and the subject 
matter thereof. 

(2) That the applicant, Anadarko Production Company, seeks 
-authority to i n s t i t u t e a waterflood pr o j e c t i n the Burnham GSA 
Unit Area, Square Lake Pool, by the i n j e c t i o n of water i n t o the 
Grayburg-San Andres formation through six i n j e c t i o n wells i n 
Section 2, Township 17 South, Range 30 East, NMPM, Eddy County, 
New Mexico. 

(3) That the wells i n the p r o j e c t area are i n an advanced 
state of depletion and should properly be c l a s s i f i e d as "st r i p p e r " 
wells . 

(4) That the proposed waterflood p r o j e c t should r e s u l t i n 
the recovery of otherwise unrecoverable o i l , thereby preventing 
waste. 

(5) That the operator should take a l l steps necessary to 
ensure t h a t the i n j e c t e d water enters only the proposed i n j e c t i o n 
zones and i s not permitted to escape to other formations or onto 
the surface from i n j e c t i o n , production, or plugged and abandoned 
wells . 

FINDS: 
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(6) That the applicant proposes to t r e a t the water to be 
in j e c t e d to minimize corrosion. 

(7) That the subject application should be approved and 
the p r o j e c t should be governed by the provisions of Rules 701, 
702, and 703 of the Commission Rules and Regulations. 

IT IS THEREFORE ORDERED: 

(1) That the applicant, Anadarko Production Company, i s 
hereby authorized to i n s t i t u t e a waterflood project i n the 
Burnham GSA Unit Area, Square Lake Pool, by the i n j e c t i o n of 
water i n t o the Grayburg-San Andres formation through the f o l l o w i n g -
described wells i n Section 2, Township 17 South, Range 30 East, 
NMPM, Eddy County, New Mexico: 

Tract 1 - Well 
Tract 1 - Well 
Tract 2 - Well 
Tract 4 - Well 
Tract 5 - Well 
Tract 6 - Well 

No. 1 - Unit F 
No . 3 - Unit H 
No. 2 - Unit J 
No. 1 - Unit P 
No. 1 - Unit L 
No. 2 - Unit N 

(2) That p r i o r to i n i t i a l i n j e c t i o n of water i n t o any of 
said i n j e c t i o n wells, the operator s h a l l obtain the approval of 
the supervisor of the Commission's Artesia d i s t r i c t o f f i c e as to 
the casing and cementing of said w e l l . 

(3) That i n j e c t i o n of treated water i n t o each of said wells 
s h a l l be through tubing, set i n a packer which s h a l l be located as 
near as practicable to the uppermost p e r f o r a t i o n , or i n the case 
of open-hole completions, as near as practicable to the casing-
shoe; that.the casing-tubing annulus of each i n j e c t i o n w e l l s h a l l 
be loaded with an i n e r t f l u i d and equipped with an approved pres
sure gauge or a t t e n t i o n - a t t r a c t i n g leak detection device. 

(4) That the operator s h a l l immediately n o t i f y the super
v i s o r of the Commission's Artesia d i s t r i c t o f f i c e of the f a i l u r e 
of the tubing or packer i n any of said i n j e c t i o n w e l l s , the 
leakage of water or o i l from around any producing w e l l , or the 
leakage of water or o i l from any plugged and abandoned w e l l w i t h i n 
the p r o j e c t area and s h a l l take such timely steps as may be neces
sary or required to correct such f a i l u r e or leakage. 

(5) That the subject waterflood p r o j e c t i s hereby designated 
the Anadarko Burnham. GSA Unit Waterflood Project and s h a l l be 
governed by the provisions of Rules 701, 702, and 703 of the 
Commission Rules and Regulations. 
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(6) That monthly progress reports of the waterflood p r o j e c t 
herein authorized s h a l l be submitted to the Commission i n accor
dance w i t h Rules 704 and 1120 of the Commission Rules and Regula
t i o n s . 

(7) That j u r i s d i c t i o n of t h i s cause i s retained f o r the 
entry of such f u r t h e r orders as the Commission may deem necessary. 

DONE at Santa Fe, New Mexico, on the day and year herein
above designated. 

STATE OF NEW MEXICO 
OIL CONSERVATION COMMISSION 

' '' '. " . •• I . R. TRUJILLO, Chairman 

ALEX J. ARMIJO, Member 
. \ 

/ : I I I 

A. L. PORTER, Jr. , Member & Secretary 

S E A L 

dr/ 



PROPOSED OPERATING DATA 

Anadarko - Burnham GSA TR 6 No.l 

Anadarko - Federal "R" No.3 

Anadarko - Federal "R" No.8 

Square Lake F i e l d , Eddy County, New Mexico 

Average I n j e c t i o n Volume 

I n j e c t i o n Pressure 

Type of System 

Water Source 

I n j e c t i o n Zones 

250 BWPD/well 

Fresh Water Sources 

Water Analyses 

S t i m u l a t i o n 

W i t h i n l i m i t s determined by NMOCD to be 
safe. 

Closed 

Produced water plus fresh makeup water °\ / 
Grayburg sands - 2700-3000' 
Very f i n e t c f i n e grained, sub-rounded, 
Sub-arkosic w/dolomitic cement. 
Lovington sand (San Andres), 3000'-3150 
same as Grayburg w/poorer s o r t i n g and 
more cl a y . 

R u s t l e r , surface to 500'. 

Attached 

A d d i t i o n a l s t i m u l a t i o n w i l l c o n s i s t of 
small to medium sized acid jobs. 

15 
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"OMPAKIY ANADARKO PRODUCTION COMPANY 

rVELL 

MELD SQUARE LAKE 
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COMPANY ANADARKO PRODUCTION COMPA 

WELL BURNHAM NO. 6-1 

FIELD. SQUARE LAKE 

COUNTY. EDDY .STATE NEW Mi 
LOCATION: 

1980'FSL & 1980'FWL 

SEC_1 TWP 17-S B r.F 30-E 

Otr 
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Log Measured from 

Dril l ing Measured f rom. 
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L. 
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Date 9-23-72 
Run No . ONE 
Depth—Dri l ler 3199 
Depth—Logger 3196 
Bottom Logged Interval 319^ 
Top Logged Interval SURFACE 
Casing—Dri l ler 7" @ 2400 j \ @ 2257 r2390*a 
Casing—Logger ? 2257 "2390 
Bit Size k 3 / 4 " 
Type Fluid in Hole WATER Type Fluid in Hole 
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Recorded By -IC ATEE 
Witnessed By AR. BRYANT 
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1 < Ĵ 1 -a 1 
O CO CO CO CO 
M fe r-v CO r v CO r-v 
E-H - T—i fe t - H fe T—i 

< O 1 1 | O oo CO o co o CO 
O OV 1 vO 1 vO 1 
l-J .—1 H J vD i z vO X 

i-3 

S3 

O 
CO 
CO 

O 

S3 

>-> 
o 

& r H 
SH cd 
cd SH 

XJ 4J 
cd TJ 
C QJ 
<C fe 

o 
SH 
cd 

TJ 
cd 
C 
< 

m f 
cr. 
v t -

m 
x) co 
cu oo 

3 x ) 
P H CU 
I r H 

o 
o 

3 
P H 

I 
X 
CO 

m 
CM 

CM — 
o St 
VO 

CHJ v t 
vO 

~ | - v 

•v t CN 

CO CHJ 
I 

O : 
i—H r v 

< 
PH 

vO 
CM 
CO 

vO 
v t 

CO m vO I — 1 CM VD O 
k—i 

1 
• • • • • • CJ 0 0 

o o o X. o X O X O * S3 S3 S3 CJ S3 a S3 CJ S3 r H o 

Cti 
SH SH SH • H S3 

Di Cti Crf cd > cd • cd • O 
O O QJ -a QJ T J QJ T J QJ 

r H V̂J r H r H CO QJ CO QJ CO QJ o SH 

cd SH cd SH cd fe fe fe t H >. SH cd SH Cd SH O o o r H 4J 
CU T J QJ T J QJ SH o SH O SH O O C 

T l cd T J cd T J 4-1 CJ 4-1 CJ 4-1 O Cb l - H 

QJ C QJ . d QJ QJ ' SH QJ SH QJ SH QJ o 
fe < fe • < fe P H < fe < P H < CM X 

X 
CO 

O X 
m co 
Is o 

o 
- I—I 

O \ 
ON Et 
<t 

CSJ o 
CT. 

v t CN 

CO CHJ 

O Z 
T—I r-v 

CO 
C 

•H 
a 
3 

xJ 
O 
SH 

PH 

CM 
i -H 

CO 

vO 
v t 

CN 
CN 

FW
L 

FW
L 

FE
L 

FE
L 

FE
L 

FE
L 

o o o o o o 

w 
CN 0 0 vo CO 0 0 vD 

w vO H CT. w vO w w CT. fe CT. w VO w 
o O T—i o o I-J o i - H o 1—1 o O 
CO 
1 

o3 CO 
1 •H3 

CO 
1 

i 3 CO 
1 

W 
•Jl 

CO 
1 i - 3 

CO 
1 t - 3 

CO 
1 

n3 CO 
1 

CO S3 CO CO S3 CO S3 CO CO CO CO CO 
l - v - fe r-v S3 r v fe r v fe r v S3 l - v . S3 r v fe r--
. — 1 

1 O 
t - H 

1 
fe i - H 

1 O 
T—i 

1 
. — i 

1 
fe T - H 

1 
fe i - H 

1 O 
H 
1 

CO 
1 

v t 
i - H 

CO 
1 

O 
vD 

CO 
1 

OO 
CT. 

ON 
1 

•~ 
vO 

av 
1 

O 
co 

a\ 
1 

O 
vO 

cr. 0 0 
cr. 

- v f 

P CM W vO u . — l vO < co PQ vO cq i - H M 

o 
SS 

w 
X ) 
u 

co cd 
cu 
4-1 
cd QJ 

>< ^J 



< 
IH 
<! 
O 
S3 
o 
l—l 
H 
CU 
i J 
PH 

2 : 
o 
o 

< 
Q H 
sg < 

O H 
S3 SS 
i—i cu 
co 2 
< tu 

CO 

H 
<C 
H 
CO 

< H 
H PM 
O W 
H O 

CU 
H 

O 

VD 
r-v 
o 
co 

I 
o 
m 
r-v 
CN 

33 
o 

X 
co 

o 
o 

X * ' 
Cfl \ 

o 
in -
--v o 
S m 

rv 
- CN 

in 

-vt 

CHJ CM 

O I 
>-H i n 

00 
c 

*H 
CJ 

TJ 
O 

PH 

VO 
r-v. 
O 
cn 

vO 

w 
HH 

o 
CO 

m 
CN 
i - H 
CO 

I 
o 
m 
r-v 
CM 

33 
O 

X 
CO 

o 
O O 

m 

- o 
o in 
a-i r-v 
<r CM 

CHJ CHJ 

i_n «-H 
I I 

oo m 

oo 
C 

•H 
O 
3 

T3 
O 
) H 

PH 

m 
CN 

vO 
-3-

w tu 
i - H o i -J o 

co tu co 
S3 u3 1 i<5 1 
o co CO CO 
M CO r-v P H 

H »—i f - H 

» 1 - 1 
O o <r o v t f 

o vO l vO 1 
I-J vO o vO 

CU m vO 
CO i — i i - H 

< • • fd o o 
r - H S3 S3 

„ W tu 
PS l-J 

o l—l -a TO 
E-H fcj JH JH 

3; CO cd CO cd 
P H CU c cu c 
cu n 4-J o 4-J o 
P H S3 cd cu cd cu 
O < >- l J > 1 l - l 



o 
4-1 

X J 

o cu 0 0 

m X l r H 
I OJ i H i 

<r 4J • H t H 

< t rd <r 
cu X J 

*> JH 

vO H M v O 
CO i J r H CO 

1 CJ t H 1 

o ffi CU CN 
co vO & CO 

v D s-? 
I m <d 6 0 

o < r I -H -a CO o 
CN LO P H O CN 
1 r H r H 1 

o c o cd X J 4-1 vO 
t - H 6 0 CU CU , — i 

CT. u CO 
CN vD O cu CN 

• H O 4-> <-3 
CO 1 o C CO 

UH o « CU v t UH 
l-l t — 1 • — | 1 0 0 SH 

cu O \ cu m 01 
fe co Js P i CO P H 

X J 

cu 
t H 

» i 
3 P -

4-1 
UH 

<r 
o 

X < t X 
CO i CO 

CO X 
o CO O 

o LO i n 

o CN o X <r 
CN i n CO — ^ v . Et Et 

Et O 

— i n — — •—i r-~ 
0 0 v O v ^ r H 

o ON St co 
-vf va CO 

CHJ ca* O CHJ 
CT. 

z ; - v f z 
0 0 CN 0 0 CN 
V — . 

—. 
V — CHJ - v ^ 

LO 
1 

>—I 
1 

m 
i 

1—1 

0 0 
1 

<r 
i 

0 0 r-v 
1 

v f 

6 0 

c • H 

cu a 
> 3 

t H Es X ) 
4-1 i—i o 
o Ea SH 

< P H 

o <r 
o 0 0 
CN i n 
CO co 

X J 

cu 
O 0 0 M 
l-v. 0) CN 

—_ 4-1 r-v 
UO c .—1 CN cu 
—- - v ^ cu —_ t - H v O p i v o 

w 
l J o 
w CO 

23 i - 3 1 
o CO CO 
M P H r-v 

H t - H 

< - 1 
O O CO 

o vO 1 
I-J VD P H 

CO 
' 0 0 

vO 
* LO 

CN I 

CN CO 
0 0 
CN « 

O • 
•> CT. ' 

r-< I 
cr. o 
I co 

vO CT 
0 0 CN 

cd 
oo 

o n 
O CO 
o 

vO O 
CO o 
r H O 

Et i n 
LO 

X J - I 
CU 
U ^ 
cd 
!H 
fe 

I 

JH 
CU 
4-1 
cd 
St 

t-3 

vO X ) 
O -H 
CN o 
CO cd 

o 
o 
v f 

XJ 
oj 
o 
cd 
SH 
fe 

o 
O t H 
o 
OA «3 
CN 

I r H 
O - H 
CT. O 
0 0 
CN 

CO 
UH 
U 
OJ 

fe 

0 0 
- v t 
CN 
CO 
I 

v f 
-vt 
o 
CO 

ffi 
o 

•<3 •z 
fe 

X 
co 

O 
m 

X 
co X 

CO 
- o 

i n vO LO 
r-v co "--V 
--v. co St 
St CN 

I -- co <r 
l-v. CO -vT 
CN CN O 

i n CN ro 

CSJ 

CO 

i n 
I 

CSJ 

oo r-v m 

6 0 
C 

• H 
CJ 
3 

XJ 
O 
SH 

PH 

LO 
r-v, 

vO O 
-vT CO 
CN 
c o p q 

fe 

VO 
m 

o 
m 

vo 
Et n 

- Et 
vo a) 
<r 0 

i 

x) 
<JJ 

« CJ 
vo cd 
CO SH 
I fe 

o 
CO 

0 0 CO 
CN I 
I r-v 

m CN 
CN CT. 
CO CN 
CN 

CO CO 
UH VO 
I H I 
CU CT. 

fe m 

CO CO XJ 
<3- oj 

O " 
O v o 
O CO 

- I 
O CN 
v f CO 

t-3 0 0 
t H 

rH I 
cd m 
6 0 r H 

r-v 
O CN 
O 
O CO 

« U H 

O SH 

-v t cu 
•-H fe 

o 
ffi 

8-5 
m 

oo cd 
co to 
I 

v f o 
0 0 o 
CO VO 
CN \ 

Et 

v f CO 
CT. UH 
I SH 

O OJ 
CT. P-

X 
X co 
CO 

o 
o m 
m v f 

- cr. 
vf m 
cr. a-. 
v f CM 

CSJ CSJ 

CO CN 

LO - H 
I 1 

oo m 

OJ 
> 

• H 
4-1 
CJ 
< 

o 
vO 
CT. 
CN 

CN 
r-v 

oo 

vD 

CM 
< f CN 

I CO K J 

VO 
CO vO 
0 0 CM 
CM 

CN 
ON 

. CN 

I 
I 00 

00 o 
oo cn 

CM 

CJ 
ffi 

f-3 
m 

rH 
cd 
oo 

o 
o 

-vt » m 
oo oo -
I ON - H 

I \ 
<f St 
ON 

X ) 
- Qi 

CO v f 4J 
cd 
cu 
SH 
H 

O 
0 0 
r-v 
CM 

UH co 
SH I 

v f 
r v 

CU 
fe 

X 
X co 
CO 

o 
O m 
in <r 
CM \ 

- o 
VO I O 
1-v r H 
v f CO 

CHJ CHJ 

0 0 CM 

LO t-H 

I I 
oo -ct 

cu 

> 
• H 
4J 
CJ 

<: 

5 
M 
E5 

m 
t-H 
CO 

CO 
l -v 

o 
r H 

CM 

I-J 
Ed 
fe 

o 
o 
o 

ON O 
0 0 - H 

I l - l 
m ^-v 
vo Et 
ON 
CN - d 

cu 
- CJ 

o cd 
O SH 
ON fe 
CN 

I 
vO 
CN O 
0 0 CN 0 0 
CN 

CO 
I 

o 
ON 
o 

CO 
UH 
IH 
<U 

0 0 

- 3 

fe co 

rv 
m 
o 
CO 
I 

o 
o 
0 0 
CN 

ffi 
o 

X 
X co 
co 

o 
o m 
m co 

- v t 
l -v 

v f 

o 
o 
CM 
co 

CHJ CSJ 

0 0 CM 

LO t-H 
I I 

0 0 v f 

oo 
c 

t -J 
w 
fe 

X 
co 

X 
CO o 

o 
O r H 

m — 

1? ^ 

CM 
0 0 
O 
CO 
I 

o 
m 
oo 
CM 

ffi 
o 

_ o _ o 
i - H o 0 0 m 
CO CO CM oo 
LO CM LO CM 

CSJ CHJ CSJ CHJ 

CO CM 0 0 CN 

LO 
1 

t - H 
I 

LO r H 

1 
0 0 

1 

i n 0 0 
1 

LO 

CJ cu CU 
3 > > X J • H Es • H 

o 4J M 4J 
SH CJ - S CJ 

P H < v - M 

r-v 
i n 

o VO o CN 
O VO CO 0 0 
CN CN o 
co CO pq CO 

P H 

vO r--
vO -v t v f 
r-v ^ v . 

o m 
c o CM t - H 

Es 
I H 
Es 

w w w CO fe vO w w w 
o o K J o ON o vO o o i-J o 
CO 

1 
K J 

w 
CO 

1 
Es 
t J 3 

co 
1 

t - H co 
1 «3 

CO 
J ti CO 

1 
Es 
- 3 

CO 
1 

CO «3 CO CO t-3 CO CO CO 23 
l - v -

•z i -v fe r v r-v r- 23 l -v fe r-v 
t - H 

1 
fe i - H 

1 ^ i - H 

F
N

 

.—! fe .—! 
1 

fe r H 

1 
i - H 

1 
o o O o — o O o — r—1 O r H 

.—1 
1 

o 
CO 

i - H 

1 
CO 
ON 

r H 

1 
o 
VO 

t - H 

1 
CO 
O N 

,—1 
1 

O 
vO 

r H 

1 
0 0 
CT. 

,—1 
1 

o CO < i - H fe vO c q t - H ffi vD Q r H fe 

t - H • • 
• i - H CM v f 1— 0 0 o 0 0 o ON 

o • • • • • CJ • CJ • 23 o o O O o o o 
23 23 23 23 23 t H 23 r H 23 

• H 
P i P i Pi p i P i o pq O pq 

o o o o o o 
A ! t H r—; t H i — ! t-A t H 4-1 SH 4J SH 
SH cd SH cd SH cd SH cd SH cd SH cd 4-J a j 4-1 CU 
cd SH cd SJ cd SH cd SH cd SH cd SH CU t H OJ t H 

X ! CU X ) CJ X ) CU X ) CU X I CU X ) CU CJ CO C- CO 
cd XJ ro X J cd X ! cd X ) m XJ cd X ) SH CO SH co 
C cu c i l c CU CU c cu c cu 3 • H 3 •H 
< fe < fe < fe < fe < fe < fe pq o PO CJ 



p CM Q 1 
CO CM CO vO 

1 O N 1 
r CM o vO T V 0 0 CM CN ^ f 

r H CN vO o T—i o CO CO vO o 
ON O «. o CM T—i o 1 r H 1 i - H rH 

at cn VO o CO CO o CN r . cd 0 0 CO cd 
r H m »» 1 CO o 60 LO 60 
0 0 vO T* ON ON co 0 0 CN 0 0 

i - H CM LO CM CO LO CN | o CN -cf O 
ON *> t - H 0 0 o t - H o 

cn «3 «. 1 •-a t - H o # i 1 o 
T—i 0 0 r-v. o v f CN * o o 

i — l T* <r r H CM t - H rH -vf CO LO vO t - H o 
co o •* ci 1 t - H cd 1 t - H 1 o CN 

* •-H o to LO CO 60 t - H M t-H v f CO r-H 
ON * i CM -v t ON LO 

<! CM vO o o 0 0 13 
H •* vO o o o T* 1 M r-v 
< i — l <r CO o co o LO CN CN X ) o LO X ) 
a CM •* i - H l — l CM 0 0 OJ vtr 1 cu 

1 CM CM 1 CO ON | o CJ p 1 CM a P 
Z ON o CO LO i-H 1 CN 0 0 CO cd CO r-v LO cd CO 
O i - H o i - H CO t-H u CO ON SH 
M ON co 0 0 O ON r v . r, fe v r : r-v CN fe =iv 
H CN CM CO CN ^r o CM o 
t d r i - H x i #1 X ) CO o r, O 
• J to 0 0 CO CJ to LO OJ CO I o CO -vf O 
PH U H ON CJ LIH -v f o m o o n UH 0 0 CM r. 

SH « *> cd JH 1 cd co o uO VJ 1 r - H o 
o CJ v f <t 5H <u 0 0 u cu ON CO r-H cu o i - H CN 
CJ PH ON CM PH PH CO fe P H CN CO i - H fe 00 CO r H 

X 
X CO 
to 

o 
LO O 
r-v. L O 
CN \ 

- o 
•-H ON 
CO t-H 
< f CO 

CHJ CSJ 

0 0 CM 

I O t-H 

60 

a 
•H 
CJ 
3 

X ) 

o 
SH 
fe 

O 
ON 

r-v 
r-v 

-cr 
i—i 

o 

X 
X to 
to 

o 
o o 
LO 0 0 
CN - v . 

- LO 
CO o 
CO CN 

co co 

CSJ CSJ 

CO CM 

LO T—i 
I I 

0O LO 

6 0 
C 
•rl 
CJ 
3 

XJ 
o 
SH 

fe 

v O 
O 
CN 
CO 

CM 
0 0 

CN 
CN 

X 
X to 
CO 

o 
O LO 
O v * 

CM vd-
-vf CO 

CSJ CSJ 

LO i-H 
I I 

0 0 

cu 

3* 

v f 
CO 

CM 
r-v 

X 
X to 
co 

o 
o LO 
o -d-

- ON 
00 ON 
CM r-H 
•v f CO 

CHJ CHJ 

0 0 CN 

LO i-H 
I I 

oo <r 

6 0 
C 
•H 
a 
3 

x) 
O 
SH 

fe 

O 
O 
- v t 
CO 

CM 

CO 
ON 

r H i-J r d 
td 

fe fe 

o o O 
vO t d VO Cri t d VO td 
vO O vO o I-J o vO o 

CO co w CO CO 
«3 1 1 <-3 1 <-3 1 

z CO to CO cn CO 
o z r v z r-v fe l-v. CO l -v 
1—1 fe T—i fe ,—i i — i fe i - H 

H - 1 — 1 — 1 1 
< o i - H o i - H o o O o 
o 0 0 i - H 0 0 i - H 0 0 t - H 0 0 1—1 

o ON 1 ON 1 ON 1 ON 1 
r J T—i td 1—1 I-J i - H X) t - H M 

td LO # vO 
to o i - H o .—i 

< CJ • CJ • td o o CM CO 
l-J t - l z i-H z • • •H t H 0 o 

r o CQ o CQ z Z 
ps r-J to CO 
o SH 4-1 SH p_ fe OH fe 
i-i LJ CU 4-> OJ •H t H 

< CU r H OJ r H rH OJ rH 0) 
c2 c CO c CO r H J * ! rH M 
t d p SH CO SH to i-l SH tH SH 
fe z 3 •H 3 •H x cd J cd 
o < m CJ CQ a fe CM fe fe 



o CM cn 
CT. 
1 v i= 

<r o 
0 0 o 
r -H o 
CO r » 

o 
a a . vO 

v i -
CO 

1 
M 3 

1 
vO T H 

CM ca C 
O 60 3 
co JH 

< O 
• r. o CO 

< O o cd 
Q v f as 

1 u- l 

z CM r-. rH 

o CO - v ^ cu 
M ON d 
H CM • H 
Id X l r H 
i-J CO cu 
P H UH o c Sn ca cu 
o CU ) j r d 

p-l fe 3 

XJ 
CU 

I 
0 0 

v f 
CM r z 

CM CM 
CSJ \ - v . 

r -H r-H 

~ I I 
r- m -3-

cu 
> 

• H 
4-1 
CJ 

13 
M 
Es 

CM 
CO 

co 
vr 

r-J 

13 
Z 
P H 

t d 

o 
co 
I 

cn 
r-v 

O l 
CO CM 
ON | 
r H P H 

o 

JH 

cd 
XJ 
cd 
d 
< 

cn vO CJ Q 
r. CO as CM cd cn as 

CM r-v 0 0 O • v ^ • t t - H |H o 
CM 
1 

1 
o e

d
 

t - H 

1 
CO 
1 

vO 
vO 

o 
ON 

o 
o 

CO 

e
d

 

PH 
O 

CO 
1 •J 

CM r-v CJ 0 0 CM •J m 1 X J r. o ffi o #t o vO CJ 
r - H r -H cd o CM CJ I CM OJ CO CM • t o cd o o CM ffi 
ON CO u o ON ffi o VO CJ vO ON 0 0 IH cn a t 

CM UH CO Cvl m cd O at 1 CO r. PH o rs 

O 8v» •> IH cn r-v CM VO = v v - d - CM m 
• rs -vT JH cn at O m VO PH vd- 0 0 - 3 vd- o t - H O t - H 

0 0 CM OJ o o -d- t - H 00 m vr i= # i r H 1 > N O -3 1 r-v 
0 0 1 4J m ON 1 -d- I o vO CO r H vO r H o r-v 1 t H 
1 cd o I 1 vD r H l •vt O o CO td CM t H at r H O m cd 

o r - H H o VO VO CM cd vd- m t H o •t rs CO O cd m cd ON m CO 
0 0 o o v r 0 0 O 60 <r CM r, -v t vO CO •H t H 60 CM 

co r. a. CO «> co m CO m o 4J a t o 
• — >N O rs o rs o 1 vO r t » i o r. •H - 3 o a. -vl- o 

0 0 as r H CO CM oo r t o vd- m CO CM -vT o -d- c o 0 0 t H o 
o CM - H CM CO CM m t - H I ON -3 co m a. vd- i H t H o CM 1 
1 m cd M 3 1 1 vO r H 1 vO i -H #1 r t i n 1 cd as 1 <r CM 

1 i H CM CM 1 v o -d- CO t H O CM CO v j 4-> 60 O CM o v ^ 

o vO 4J I H r H CO 0 0 n t - H o cd CO CO CM o i n CN o Et 
0 0 <r •H cd ON CO m O N CO rs 60 ON r. ON r C O • v ^ 0 0 CO 
CM c 60 CM CM X J CM o CM o CM cn o CN X J 

rs •H » CU a. 0 0 o CO X ) o at CU 
CO o o CO CO <r 4J CO CO 1 o CO r. cu CO as c CO m 4J 

UH <r 4J o MH 14H <r cd UH vO vO o U H 0 0 CJ UH vO m •H UH v j cd 
tH I o o IH u I CU SJ 1 r v r t I H CM cd u o i -H cd IH 1 QJ 
CU vO m OJ cu o I H OJ -d- o o QJ O |H CU CM CO QJ CM IH 

P H CO cn CM f M P H •vf H P H vO co 0 0 P H CO P H P H co cd CU - d - H 

X 
to 

o 
i n 
co 

— — — m vO 0 0 
X <r ON X ON 
cn O r -H cn t - H 

X CO CO X CO 
o cn 1 1 o 1 
i n o m m CM 
v o o rv —̂  o m 
St m vd- co £t o co 

t - H CN CM t - H CM 

CM IH SJ vO Is u 
ON cu QJ v O QJ 
m - c c m - c vO •H *H m *H 
CHJ co t H t H <HJ v T t H 

CM 

m 
I 

oo 

00 
0 

T-i 
c j 
3 

x l 
o 
SH 

P H 

00 
ON 

co 
- v t 

o 
co 

CHJ ' 

K J 
W 

PJ 
o 

t ^ J C O 

I 
cn 
r-v 

o I 
0 0 CN 
ON | 

*—i o 

SH 

cd 
X i 
cd 
C 
< 

e I-H 
cd 

J Z 4-1 
td a 
SH Cd 
3 SH 

pq I H 

X 
cn 

o 
m 

X 
co 

O r 
O r v 
CN 
- v c i 

3 -H 
- a 
ON SH 
m T-i 
CD a 

CD 
3 CD 

O 3 
m 
m -

m 
CHJ t-H 

v T 
Z CM 
0 0 
- v , CHJ 
m 
I = 

oo rv 

CO 
a 

T-i 
O 
3 

X J 

o 
SH 

P H 

O 
vO 

o 
CO 

co 
-d-

CN 
CN 

vo a 
co 
CN -

o 
SH V O 

CU CO 
C CN 

T-i 
r - i CHJ 

I I 
V f -vf 

0 0 

o 
VO 
vO W 

o 
i < 1 C O 

I 
Z cn 
PH r-v 

O I 
0 0 CM 
ON | 
r H W 

X 
co 

X 
o to 
i n 
\ o 
3 o 

m 3 
CO 
m -

CO 
CHJ CO 

•vT 
Z CM 
0 0 
\ CHJ 
m 
I = 

co rv 

X 
cn 

m X 
r-v cn 

3 m 
CM 

- i -H 

rv 
vC ^ 
-v t 
CM -

1 CM 
r-v cr, 
vo O 
r H c o 
CM | 

o 
CN 

r - i SH 
0) 

= C 
CN i - l 

m -d-

OJ 

> 
M 

CM 
ON 

o 
CO 

-vt 

oo 
CN 

i-J t d 
Id CD 
t<3 CO 
cn I 
PH cn 

rv 
- r -H 

CD I 
o o CM 
ON I 
r H X ) 

o 
m 

X 
co 

o 
CO 
CN 

l - v 

CN 
CN 
CO 

X I 
CO ON 

l -v 

O CO 
i n CM 

SH 

QJ 

c 

CM 

CM 3 
0 0 
i n -

CN 
<SJ CN 

vd-
Z CN 
0 0 

v CHJ - — 
i n . r H 
I ~ I 

co rv -d-

60 
C 

•H 
CJ 
3 

xJ 
o 
SJ 

P H 

o 
CO 
CM 
CO 

- d -
-d-

v T 
r -H 

o 
i -H 

rJ 
td 
P H 

O 
vO 
vD td 

O 
u3 co • 
cn i 

cn PH r-v 
t - H 

o 1 
CO CN 
ON 1 
i -H I H 

X 
cn 

o 
o 
m 

X 
cn 

o 
o 
r v 
CN 

- O 
O i n 
ON CM 
-cr co 

CHJ CHJ 

i n i—i 
I I 

oo m 

60 
a 

• H 
O 
3 

x) 
O 
SH 

P H 

m 
- d -
CM 
co 

- d -
oo 

CO 

m 

t -1 t d 
td O 
- 3 CO 
tn i 
PH cn 

r-v 
- ,—i 

o i 
CO CM 
VO I 
CM >-) 

X 
CO 

X 
CO o 

o 
CD X 1—' 

m tn -v . 

m -
- V ^ ^ 

O 3 CM 
v O t - H 

m - co 
m 

CHJ CO CHJ 
- d -

r; CN z 
co CM 
V v . CHJ " V v 

m '—i 
I = I 

oo rv m 

60 

c j 
3 

xJ 
o 
SH 

PH 

CM 
CO 

m 
v t 

i-J 
id 
iu 

CD 
0 0 
O N t d 
•-H O 

co 

cn 
rv cn 

P H 

O 
vO 
vO 

I 
CM 
I 

o 

o 

SH 
cd 

X) 
cd 
c 
< 

E CM 
cd 

4J 
CJ 
cd 
SH 

O 
M 
SJ 
cd 

XJ 
cd 

pq E-H < PQ 

o 

SH 
cd jz 

t3 CN 
cd 

xJ 
cd 
cd 

< 

o 
M £ CN 
SJ cd 

pq EH < PJ 

4J 
O 
cd 
SH 

O 
E co 
cd SJ 

cd 
X J 
cd 
a 
< 

X 
CO 

O 
o 
- d -

X - v ^ 

cn n X 
o CO CD 
m vO 

V v . o CN 
o CO 
t H 1 

— - v . O 
CD 0 0 
vO vo 
i n — CM 

m 
CHJ t - H SH 

vd- QJ 
r: CM C 
CO T-i 
- v . CHJ t H 
m • 

i 
0 0 

r-v 

OJ 

4-1 I H 
CJ 12 

< 

CD 
CM 
CM 
CO 

CO 

H J -
cn 
PJ 

O 
00 
ON t d 
•-i CD 

co 
-3 I 

cn 
S rv 

O CN 
VO I 
vO r J 

4-1 4-> 4-1 4-1 4J 4-1 4J 4-1 
T-i T-i •H •H T-i -H •H T-i 

c sz c cd td d d d 
ffi ffi ffi ffi ffi ffi ffi 

< <; < < < < < < 
cn 
1 

i - H tn 
1 

CN cn i — i cn 
i 

CN cn co cn -d- cn r H rfi i -H 

pq o I 
m o 1 

pq 
o i 

pq O 1 
pq 

O I 
pq 

O pq O 1 
pq 

o 
a z o z O z O z O z O Z O Z o z 

pq E-H 

O ^ 
SH 
cd 

X) 
cd 
d 
< 

cd 
r d 4J 
d o 
SJ cd 
3 SJ 

cq H 



>v p » O a 
r H cn CO O cn O - v . 
r H i v . CN Ov E-
ca 1 CO 1 X ) 

• H o o 1 o CN X ) rt, CU 
vO 4-1 o l -v Ov o 0 0 CU v t Es vO a 
VO • r l o 0 0 m r-H o r v t v , cO 
1 e r. r-H *> CO ca 1 X ) 1 SJ p 

CSJ •H r H m CO •—i SH O CU vO PJ cn 
vO 

4-1 
CO v t 

1 
„ 

v t 
v t 

UH 

S
D

 

rv 

a
t vO 

o t-3 CO CN JS CO u r t CU rt I H o 
O r d v t v t 1 cu 0 0 SH r v t H o 
m cn r H I t H vO 4J o m H m CM o 
I cd « t rv cd CN CO o I 1 CO 

«• 
VD 60 r H CO 60 O r H o v t CO 1 v f 

-<r 0 0 <r CO m CN (J m o CO 

< 0 0 O o 4-1 o ON CJ i n 
tH * 1 o CN o # i O v O r, 1 ffi M t H - 3 

< v t 0 0 o 0 0 O o CN tH o OV CO CO 
- 3 

p CO 
1 

r v 
r—1 o 

o 
1 

1 

o r-H 
CO 
1 

CO JS v t 0 0 
r-H m 

v t 

| Pd a
l 

S3 CO CO vO - v t o v t <t >N r H o CO r-H m o 6 0 
O CN - v . o o v ^ . CN t H cd CO CO 
I H Ov r t O i CO £. o \ r H 6 0 Ov rs r H Ov • r. O 
H CNI v t CN CN cd CN CN CO CM r H o 
td r-H X ) XS C o v t 6 0 i n o 
• J CO 1 01 CO o CU CO • H o Cfl 1 CO I r t 

P-c UH vO CJ U H 0 0 CJ UH 6 0 O UH CN O UH vO rv 
SH o cd SH *• cd SH • H • t SH co m SJ co v f 

o CU o SH CU 0 0 SH OJ SH m (U o CM OJ o 
o CM CO P H CM r v P H CM O r v PH CO r-H P H CO Is 

I 
- t 
CO 

< 
< 
p 

H 
S3 
PJ 
x 
PJ 
c j 

cn 
ffi 
H < 
H 
cn 

• J ffi 
< H 
tH CM 
o w 
H P 

< 
< 
P 

k J 
r J 
t d 

P 

2 

X 
to 

o 
o 
CO 

O 
o 
CN 

X CO CO I 
00 
co 
co 
CN 

X 
CO 

o 
o 
m 

X 
cfl 

o 
o 
o 

i t - v ^ — CN 
CD SH VD l -v 
vO CU l -v CN 
i n t - d v t co 

vO • H 
ca O t H CHJ (HJ 

v t 
z CN 1 Z Z 
0 0 CN CO CN 
v ^ (SJ - \ - v . - v ^ 
m • r-H 

I 
•n • i — 1 

• 
0 0 

r v 1 
< t 

i 
0 0 

1 
m 

60 
d 

•H 
c j 
3 

X i 
o 
SH 

P H 

O 
O 
CM 
CO 

m 
v t 

co 
CM 

60 
d 

•H 
a 
3 

X ) 

o 
SH 

P H 

i n 
vo 
CM 
co 

v t 

oo 
< t 

vO 

O 
o 

o 
X. 
SJ 
cd 

XJ 
cd 
d < 

•H 
d 

ffi 

< 
cn CN 

I • 
CQ O 
CJ S3 

E m 
rn 

X 4J 
d cj 
SH cd 
3 SH 

CQ H 

d 
ffi 

cn co 

o 
r ^ 

SJ 
cd 

XJ 
cd 
C 
< 

I 
CQ 
O 

E 
cd 
t— 

d 
SH 

3 
CQ 

X 
X co 
to 

•n 
m r v 
CO r H 

Is Is 
CO CM 
i n CN 
m CN 

X CN CO 
CO I I 

i n I -H 

o ov o 
O CO CM 
t-H CM CN 

SH 

CU 
d 

•H 

CN CN 

" I 3 
VD 

m -
oo 

CSJ t-H 
v t 

Z CN 
0 0 
i n t-H r-H 

I - I t 
oo rv m vt 

60 
d 

o 
3 

X) 
o 
SH 

P H 

v t 
CN 
CN 
CO 

v t 
v t 

CN 
CN 

CN 

w i-H td r J td 
•J o O Es o 
W CO JS CO JS CO 

S3 t-3 1 1 cn 1 
O cn cn cn cn PH cn 
1—I tn rv PH l -v t v . 

H t-H - ,—i _ 1—1 

< - 1 O 1 O 1 
CJ O CN CO CM 0 0 CN 
O vO 1 vO 1 O i 1 
rJ vO X CN r J i-H 

d 
ffi 

< 
cn 
I 

CQ 
O 

E 
cd 

X 
d 
SH 

3 
CO 

X 
CO 

X 
CO 

o 
o 
v t 

r-v 

oo 
i - H 
CO 

X I 
CO v t 

CO 
O co 
m CM 

O g SH 
vO CU 
m - d 

O - H 
CHJ i n t—i 

v t 
; CN r. 

CN 
CHJ 

0 0 

m 
I 

oo r v < t 

CU 
> 

•H -3 
4-1 I—I 

3 * 

r-v 
o \ 

v t 
v t 

o 
0 0 
OV 

JS 

cn 
PH 

O 
vO 
vo 

O 
-Hi 
SH 
cd 
x) 
co 
d < 

E 
o 
SH 

UH 

X ) 
OJ 

i H 
t H 
3 
P H 

X 
O 
SH 

PH 
I 
X 
CO 

o 
v f 

o 
o 
m 

CHJ 

X 
CO 

o 
o 

o 
i n 

o 
o 
<r 
CN 

m 
I 

oo 

60 
d 

•H 
a 
3 

X ) 

o 
SH 

PH 

CN 
CO 

v t 
m 
co 

o 

CN 
O - v . 
0 0 —I 
CM I 
CN m 

o X J 
CO 

C
B

 

CO um
 

• t cd v t cu 
OV X ) SH O t H 
vD CU PJ P CO o 

tK CJ cn 1 SJ 
vO cd p o 4J 
vO SH cn o - i r - - v t cu 

r> PJ CN O CO PH 
CM 1 o CM 

PH 

VO o CN o CO 
vt vo o r-H #1 ffi to 

rv 0 0 o o o o cd 
v t 1 

CO o 
CO v t 

n 0 0 v t f l - 3 c CO CU 
v t v j a) v t H 
CO " JS CN t H > o 
1 0 0 1 CO • H CO 

0 0 r v t H o 6 0 6 0 1 r P 
CM 1 cd t-H v t 
OV vO 60 Ov O CO co 0 0 
CM l -v CN o UH av v t 

r H o o SJ CM O i 
CO CO o cn r, OJ t H 

U H o UH o P t 4J 
SH • t - SH m O <; cu 0 0 r-v cu - v ^ o X t-3 

P H CO CO P H E- S3 cn P H 

X 
CO 

o 
o 
i n 

x 
CO 
o 
m 
O i 

- o 
CN m 
0 0 CN 
v t c o 

CHJ CSJ 

i n i—i 
I I 

oo m 

60 
d 

•iH 
CJ 
3 

X) 
o 
SH 

CM 

O 
m 
CM 
co 

v t 
0 0 

0 0 
CM 

O 

m 

X 
co 

o 
o 

O i 
< t 
o 
co 

I X 
CO 

0 0 
i n r-v 
l-v CM 

3 Es 

i n o * H 
vO vO t H 
m oo 

CN r. 
CHJ CN 

CHJ \ 
Z t-H 

o - I 
t-H r v m 

60 
d 

•H 
a 
3 

X) 
o 
u 

PH 

O 
CM v t 
CN 0 0 
i n - C M 

o 
CHJ 0 0 CHJ 

CO 
z CN r 

CN 
CSJ \ 

0 0 

o 
m 
o 
co 

co 
v t 

o 
CO 

m 
I 

0 0 

60 
d 

t H 
CJ 
3 

x t 
o 
S-4 

CM 

0 0 
- t 
O 
CO 

m 
v t 

CO 

P v 

I 
i n 

4J 4-J 4-1 
•H •H • H 
d d d 
ffi ffi ffi CN 

o vO 

<s < <c O u 
cn 
1 

CM cn CO cn 
1 

v t S3 
t H N

o
 

CQ O CQ o PQ O - H 
O S3 

O 
CJ S3 

O 
O S3 

O 
O CQ 

E vO E VO E VD rM r H 4J SJ 
CO SJ cd SH cd SH cd 4J OJ 

X 4J cd r d 4-1 CO X 4-1 cd SH CU r H 
d CJ X ! d CJ X t d CJ X ) CU d CO 
SH cd cd SJ cd cd SH cd cd XJ SH CO 
3 SH d 3 SJ d 3 SH d OJ 3 * H 

CQ H < CQ H < PQ H <d P H PQ O 

X J 
CU 

3 
p . 

Ov 
X vo 
CO CO 

o 
O X 
r H CO 

O 
m 

o 1? 
0 0 
m -

o 
CHJ Ov 

CO 
Z CN 
0 0 
- v . CHJ 
m 
I z 

0 0 r v 

<; 
j i 
CM 

O 
vO 
O 
CO 

CN 
v t 

CO 
CM 

£2 i-J rJ 
P H td Es 

P H PJ 
O r -

CO o o o 

td fd 
vO vO oo t d 0 0 

td fed fd CN fd VO td av O av fd 
O Es O O o t-H CO i-H O 
CO 
1 

<H3 

cn 
co 
1 

JS CO 
1 

M 3 CO 
1 JS 

1 
tn t-3 

CO 
1 

cn PH cn cn cn cn cn rv cn 
P v P v PJ P v fn P v ffi i — i S3 P v 

•—i — I—1 — r H — i - H PH 1 PH t-H 
1 i n 1 O 1 O 1 •—t I 

CN <r CM r H CN 0 0 CO O . - J O CM 
1 CO 1 CO 1 Ov 1 vO 1 vO 1 

S3 t-H 
1 

t H S3 r-H M vO CJ vO CJ 

CO 

d O 

o S3 
CO 
P H QJ 

E 4-1 

o cd 
X 4-J 

cn 

O t H 
CU t H 

t H • H 
CJ SH 

SH 
t> QJ 

X) X 



Anadarko Production Company 
OPERATOR 

330' FNL & 330'__FWL 
FOOTAGE LOCATION 

Schematic 

Federal R 

TD2985 

Tubing Size 2-3/8" 

LEASE 

10 17S 

WELL NO. 

30E 
SECTION TOWNSHIP 

Tabular Data 

RANGE 

Surface Casing 

Size 8-5/8"Set At 510 

TOC 

Cemented w i t h 

f e e t determined by 

75 sxs 

Hole Size 

Intermediate or Long S t r i n g 

Size5-l/2" Set At 2873 Cemented w i t h 100_ sxs 

TOC 1250 f e e t determined by Calc (Mid s a l t section) 

Hole Size 6-1/4 (max) 

Liner 

Size4-l/2"From 2859-2985 Cemented w i t h 40_ 

TOC 2859 f e e t determined by Top Liner-cmt c i r c . 

Hole Size 4-3/4" 

sxs 

T o t a l Depth 2985 

I n j e c t i o n I n t e r v a l 

2916-36 
2782-90X 
2814-52/ 

Zone 

Premier 

Metex 

Perfs or O.H. 

Perfs 

Perfs 

Completion Date 2/6/57 

Rowland Wooley - Parke H #3 
O r i g i n a l Operator and Well Name 

l i n e d w i t h Salta P l a s t i c 

4-1/2" SL arrow tension 

( m a t e r i a l ) 

packer a t about 2900 

set i n a 

f e e t . 

Other Data 

1. Name of the i n j e c t i o n f ormation Grayburg-San Andres 

2. Name of f i e l d or Pool ( i f a p p l i c a b l e ) Square Lake 

3. I s t h i s a new w e l l d r i l l e d f o r i n j e c t i o n ? Yes No 

I f no, f o r what purpose was the w e l l o r i g i n a l l y d r i l l e d Production 

4. Has the w e l l ever been p e r f o r a t e d i n any other zone(s)? L i s t a l l such perforated i n t e r v a l s 
and give plugging d e t a i l (sack of cement or bridge plug(s) used) No 

5. Give the depth of and name of any o v e r l y i n g and/or underlying o i l or gas zones (pools) i n 
t h i s area. None 



Ana_darko P R o d u c t i o n Corapanv 
OPERATOR 

1980' FNL & 660' FEL 
FWr^GYTc-CAT ION 

Schematic 

Federal R 
LEASE 

10 17S 

WELL NO. 

30E 
SECTION TOWNSHIP 

Tabular Data 

RANGE 

Surface Casing 

Size 8-5/8" Set At 474 Cemented w i t h 150 sxs 

TOC 175' fee t determined by c a l c u l a t i o n 

Hole Size 12-1/4" (Lost c i r c . @ 190') 

Intermediate or Long S t r i n g 

SizeJt-1/2" Set At 3200 Cemented w i t h 350 

CBL 

sxs 

TOC 1944' f e e t determined by 

Hole Size 7-7/8" 

Line r NONE 

From Size 

TOC 

Cemented w i t h sxs 

f e e t determined by 

Hole Size 

T o t a l Depth 3163 PBTD 

I n j e c t i o n I n t e r v a l 

2826-2900 
2965-89 
3093-3120 

Zone 

Metex 
Premier 
Lovington 

Perfs or O.H. 

Perfs 
Perfs 
Perfs 

Completion Date 11/24/76 

Anadarko 
O r i g i n a l Operator and Well Name 

PB TD3163 

Tubing Size 2-3/8" l i n e d w i t h Salta P l a s t i c 
( m a t e r i a l ) 

"SL arrow tension packer at about 2800 

Other Data 

1. Name of the i n j e c t i o n f ormation Grayburg-San Andres 

2. Name of f i e l d or Pool ( i f a p p l i c a b l e ) Square Lake 

3. I s t h i s a new w e l l d r i l l e d f o r i n j e c t i o n ? Yes X No 

I f no, f o r what purpose was the w e l l o r i g i n a l l y d r i l l e d Production 

4. Has the w e l l ever been p e r f o r a t e d i n any other zone(s)? L i s t a l l such pe r f o r a t e d i n t e r v a l s 
and give plugging d e t a i l (sack of cement or bridge plug(s) used) 

Perfs 2648-53; 60-65; 76-80; 86-91; 2714-20; 52-57; 68-77 Squeezed w/400 sxs 

set i n a 

f e e t . 

5. Give the depth of and name of any o v e r l y i n g and/or underlying o i l or gas zones (pools) i n 
t h i s area. None 



Anadarko Production Company 
OPERATOR 

1980' FSL & 1980' FWL 
FOOTAGE LOCATION 

Schematic 

Burnham_G£^SA_ TTn i t 
LEASE" 

SECTION TOWNSHIP 

Tabular Data 

Tract 6 #1 

WELL NO. 

__30E_ 
RANGE" 

Surface Casing 

Size 8-5/8" Set At 565 Cemented w i t h 50 sxs 

TOC 270 feet determined by c a l c u l a t i o n 

Hole Size 10" 

Intermediate or Long S t r i n g 

Size 7" Set At 2418' Cemented w i t h 100 sxs 

TOC 1405 fee t determined by Acoustic Log 

Hole Size 8" 

Li n e r * 

Size 4-1 /2"From 2201-3222 Cemented w i t h 175 sxs 

TOC 2201 fee t determined by c i r c u l a t e d to top of l i n e r 

Hole Size 5" max 

T o t a l Depth 3224 

I n j e c t i o n I n t e r v a l 

Ri/d'.;-.a- n ~ 2878-2962 51/2 liner per 
Caliper log 2985-3060 

3182-3190 

Zone 

Metex 
Premier 
Lovington 

Perfs or O.H. 

Perfs 
Perfs 
Perfs 

* Completion Date 4/22/44 

Burnham O i l Company - State No.3 
O r i g i n a l Operator and Well Name 

*Also a 5-1/2" l i n e r from 2395-2553 cemented w i t h 35 sxs. 
Hole size i s 6-1/2" at maximum.35 sxs should have c i r 
c ulated. Caliper Log shows l i n e r from 2257-2390. 

TD3224 

Tubing Size 2-3/8" l i n e d w i t h Salta P l a s t i c 

SL arrow tension 

( m a t e r i a l ) 

packer a t about 2870 

set m a 

fe e t . 

Other Data 

1. Name of the i n j e c t i o n f o r m a t i o n Grayburg-San Andres 

2. Name of f i e l d or Pool ( i f a p p l i c a b l e ) Square Lake 

I s t h i s a new w e l l d r i l l e d f o r i n j e c t i o n ? Yes No 

I f no, f o r what purpose was the w e l l o r i g i n a l l y d r i l l e d Production 

4. Has the w e l l ever been p e r f o r a t e d i n any other zone(s)? L i s t a l l such p e r f o r a t e d i n t e r v a l 
and give plugging d e t a i l (sack of cement or bridge p l u g ( s ) used) No 

5. Give the depth of and name of any o v e r l y i n g and/or underlying o i l or gas zones (pools) i n 
t h i s area. NONE 



PLUGGED WELL IN AREA OF REVIEW 

Repollo O i l Company^ 
OPERATOR 

660' FNL & 1980' FEL 
FOOTAGE LOCATION 

LEASE 

SECTION 
17S 

TOWNSHIP 

8-D 
WELL NO. 

30E 
RANGE 

Schematic 

-2764 

Completion Date 9/17/46 

Plugging Date 9/17/46 

Deepest Depth D r i l l e d 3261_ 

Surface Casing 

Size 10-3/4'Set At 602 w i t h 

L e f t i n Hole 107' (495'-602') 

Size Hole Unknown 

Intermediate Casing 

Size 8-5/8" Set At w i t h 

L e f t i n Hole None 

Size Hole 

Production Casing 

Size 7" Set At 2764 w i t h 

L e f t i n Hole 929' (1835-2764') 

Size Hole 8" Est. 

Li n e r None 

Size From 

Cemented w i t h 

Size Hole 

L e f t i n Hole 

Cement Plugs 

Depth 

2768 
1835 
602 
495 

Surface 

Amount 

15 sxs 
15 sxs 
15 sxs 
15 sxs 
10 sxs 

TD 3261 

Producing Zones 

Depth 

NONE 

Name 

100 sxs 

No sxs 

_125_ sxs 

At 

7" Shoe 
Top 7" Stub 
Bottom 10-3/4" 
Top 10-3/4" Stu 
Surface 



PLUGGED WELL IN AREA OF REVIEW 

Texmass Petroleum 

OTERATOIT 

660' FNL & 1980' FWL 

FOOTAGE LOCATION 

M e r r i l l State 

LEASE 

SECTION 

17S 

TOWNSHIP 

WELL NO. 

30E 
RANGE 

Schemat i c Completion Date 8/23/42 

Plugging Date 9/20/48 

Deepest Depth D r i l l e d 3060 

Surface Casing 

Size 8-5/8" Set At 580 

L e f t i n Hole A l l 

w i t h 

Size Hole Unknown 

Intermediate Casing NONE 

Size Set At w i t h 

L e f t i n Hole 

Size Hole 

Production Casing 

Size 7" Set At 2390 w i t h 

L e f t i n Hole 2021' (369-2390) 

Size Hole Unknown 

Line r NONE 

Size From 

Cemented w i t h 

Size Hole 

L e f t i n Hole 

Cement Plugs 

Depth 

369? 
580 

Surface 

Amount 

15 sxs 
5 sxs 
5 sxs 

100 sxs 

sxs 

50 sxs 

At 

Top 7" Stub 
Bottom 8-5/8" 

The plugging re p o r t shows c o n f l i c t i n g i n f o r m a t i o n . I 
beli e v e t h a t the top of the remaining 7" casing i s below 
the base of the surface casing 

Producing Zones 

Depth 

2900-05 
2932-35 
2989-93 
3026-33 

Name 

GB-SA 

TD 3060 



P O B O X I 4 8 B 
M O N A H A N S . TEXAS 7 9 7 5 6 
PH 0 4 3 3 2 3 4 OR 3 6 3 - 1 0 4 0 

Martin Water Laboratories, Inc. 

R E S U L T O F W A T E R A N A L Y S E S 

7 0 9 W I N D I A N A 
M I D L A N D TEXAS 7 9 7 0 1 

PHONE (583 4 5 2 1 

TO: 
Anadarko Product ion Company 

LABORATORY NO.. 
784482 

P.O . Drawer 130, Artesia, NM 88210 
S A M P L E R E C E I V E D _ 

R E S U L T S R E P O R T E D . 

7-2 7-84 
8-7-84 

COMPANY Anadarko Production Company L E A S E As l i s t e d 

F I E L D OR P O O l 

S E C T I O N B L O C K S U R V E Y 
or. 
V ' C O U N T Y . 

S O U R C E O F S A M P L E A N D D A T E T A K E N : 

NO. 1 Windmi l l wafe r - taken 0 Tini r T.ptter "B" . 

1 _ — _ S T A T E 

~ 7. 

N O . 2 

N O . 3 

N O . 4 

Raw water - taken from West Square Lake Plant. 

Produced water - taken from West Square Lake Plant. 

Produced water - taken from Burnham lease. 
R E M A R K S : 

C H E M I C A L A N D P H Y S I C A L P R O P E R T I E S 

N O . 1 N O . 2 N O . 3 N O . 4 

Spec i f i c Grav i ty at 60° F. 1.0033 1.0017 1.0469 1.0403 
pH When Sampled 

pH When Received 8.13 7.50 7.74 7.72 
Bicarbonate as HCO3 124 229 872 775 

Supersaturar jon as C a C 0 3 

Undersatura t ion as C a C 0 3 

To ta l Hardness as CaC03 1.680 224 9,800 10,500 
Calc ium as Ca 496 70 2,520 2,800 
Magnesium as Mg 107 12 851 851 
Sodium and /o r Po tass i um 225 57 21,328 16,947 
Sulfate as SO4 1,809 41 3,249 3,508 
Chlor ide as C l 119 84 36,930 30,538 
Iron as Fe 0.12 0.12 0.37 0.12 
Barium as Ba 

T u r b i d i t y . E l e c t r i c 

Color as Pt 

To ta l S o l i d s . C a l c u l a t e d 2,892 493 65,750 55,419 
Temperature ° F . 

Carbon D i o x i d e , C a l c u l a t e d 

D i sso l ved Oxygen . Wink le r 

Hydrogen Su l f ide 0.0 0.0 75.0 120 
Resistivity, ohms/m at 77° F. 2.55 16.00 0.130 0.150 
Suspended Oi l 

F i l t r a b l e Sol ids as m g / | 

Vo lume F i I te red , m l 

Carbona te , as COT. 11 0 0 0 

Resu l t s Reported As M i l l i g rams F y - b r W v r 

A d d i t i o n a l De te rmina t ions And Remarks 

4-

Form No. 3 

By 



P O BOX 1468 
M O N A H A N S TEXAS 7 S 7 S 6 
PH 9 4 3 - 3 2 3 4 OR 5 6 3 1 0 4 0 

Martin Water Laboratories, Inc. 

R E S U L T O F W A T E R A N A L Y S E S 

TO: 
Anadarko Product ion Company 

P.O. Drawer 130, A r t e s i a , NM 88210 

L A B O R A T O R Y N O 

S A M P L E R E C E I V E D _ 

R E S U L T S R E P O R T E D -

7 0 9 W I N D I A N A 
M I D L A N D . T E X A S 7 9 7 0 1 

P H O N E 6 8 3 - 4 5 2 1 

784482 (Page 21 
7-27-84 
3-7-84 

C O M P A N Y _ 

F I E L D O R P O O I 

S E C T I O N B L O C K 

Anadarko Product ion Company LEASE As l i s t e d 

S U R V E Y C O U N T Y . S T A T E . 

S O U R C E O F S A M P L E A N O D A T E T A K E N : 

Produced water - taken f rom Federal "R" lease. N O . 1 

N O . 2 

N O . 3 

N O . 4 

R E M A R K S : 

C H E M I C A L A N D P H Y S I C A L P R O P E R T I E S 

N O . 1 N O . 2 N O . 3 N O . 4 

Spec i f i c Grav i t y at 60° F. 1.0444 
pH When Sampled 

pH When Rece ived 7.53 
Bicarbonate as HCO3 946 

Supersatura t ion as C a C 0 3 

Undersa tu ra t ion as C a C 0 3 

To ta l Hardness as CaCOs 11.100 
Ca lc i um as Ca 3 r000 
Magnesium as Mg 875 
Sodium and /o r Po tass i um 19.137 
Sul fate as SO4 3.231 
Ch lo r i de as C l 34.444 
Iron as Fe 0.57 
Bar ium as Ba 

T u r b i d i t y . E l e c t r i c 

Color as P t 

To ta l S o l i d s , C a l c u l a t e d 61.632 
Tempera ture ° F . 

Carbon D i o x i d e , C a l c u l a t e d 

D i s s o l v e d Oxygen . Wink le r 

Hydrogen Su l f i de 180 
R e s i s t i v i t y , ohms /m at 77° F . 0.138 
Suspended O i l 

F i l t r a b l e Sol ids as m g / | 

Vo lume F i I te red , ml 

C a r b o n a t e , as CO3 0 

Resu l t s Reported As M i l l i g rams Per L i t e r 

Additional Determinations And Remarks The u n d e r s i g n e d c e r t i f i e s t h e above t o be t r u e and c o r 
r e c t t o t he b e s t o f h i s knowledge and b e l i e f . 

^-
/ / 

Form N o . 3 

cc: Mr. Dan Kernaghan, l l i d l and 
By . 

Waylan C. M a r t i n , M.A. 



P.O. BOX 1468 
MONAHANS, TEXAS 79756 
PH. 943-3234 or 563-1040 

Martin Water Laboratories, Inc. 
WATER CONSULTANTS SINCE 1953 

BACTERIAL AND CHEMICAL ANALYSES 

709 W. INDIANA 

MIDLAND, TEXAS 79701 

PHONE 683-4521 

August 7, 1984 

Anadarko Product ion Company 
P.O. Drawer 130 
A r t e s i a , NM 88210 

Subjec t : Recommendations r e l a t i v e to ana lys i s #784482 (8-7-84) 

Gentlemen: 

We are not c o n f i d e n t of the o b j e c t i v e h e r e i n , bu t we do note t ha t the 
w i n d m i l l water has s u b s t a n t i a l l y more s a l t s than the West Square Lake 
p l a n t f r e s h wate r . However, the h i g h s a l t content i n the w i n d m i l l 
water i s almost e n t i r e l y s u l f a t e tha t i s dominated by calcium s u l f a t e 
(gypsum). Most o f the o ther s a l t s are s u l f a t e s o f magnesium and sodium 
and/or potassium. Therefore , i t i s obvious tha t the excessive s a l t s 
i n the w i n d m i l l water are not o r i g i n a t i n g f rom any o f the produced waters 
represented h e r e i n . Contact us f o r any a d d i t i o n a l d iscuss ion o f t h i s 
mat ter . 

Yours very t r u l y 

•'.Waylan C. M a r t i n , M.A. 

WCM/sn 

cc: Mr. Dan Kernaghan, Midland 


