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REPORT ON THE 
EXPERIMENTAL AIR AND WATER INJECTION 

SECONDARY RECOVERY PROGRAM 
OP THE COOPERATIVE PRODUCING ASSOCIATION 

CAPROCK FIELD, LEA AND CRAVES COUNTIES, NEW MEXICO 

This* is a report on the status and results of an experimental air 

I and water injection secondary o i l recovery program as installed and operated 

; by the Cooperative Producing Association In the Caprock Field, Lea and tnaves 
i 

| Counties, New Mexico. This experimental air and water injection was commenced 
i 

on Sep^ember 25, iy5<-'» and the injection of air har continued at an average 

| pressure of k"(L psig with a daily average injected volume of 100,COG cubic 

! feet. Several attempts have been made to introduce water with the a i r , but 

to date this has not proved successful. Monthly box-tow hole pressure, f l u i d 

; level, and gas-oil ratio surveys have been conducted on the wells immediately 

|surrounding the input well, and the gross o i l pipeline rune of the offset 

;leases have been collected and examined. The following are the general facts 
i 

jderived from the data obtained: Some of the leases offset to the input well 

'have shown marked increases in o i l productive a b i l i t y . A definite pressure 

jinjsction pattern is developing laterally from the input well. L i t t l e "by-

jpass'! of air as would be shown by measurable increases i n &as-oil ratio is 

|apparent. I t is therefore concluded that the present experimental air i n 

fection has been successful and as a medium for secondary o i l recovery or 

jpressure maintenance, air has proven more than satisfactory. I t is recom-
j 

jmended that the installation of a minimum of three additional a i r input wells 
i 

jbe immediately commenced and that these wells be spaced to effectively encom-

jpass the remainder of the f i e l d . The amount of increased o i l recovery to re

sult from this air injection system cannot be accurately estimated; bowever, 
i 
jan additional recovery equal to the t o t a l estimated primary o i l recovery is 
I 
iconsidered probable. 
1 



1 

Before a fieldwide pressure maintenance, or secondary o i l recovery 

program can be successfully commenced, a formula for operator participation 

In the expenses and the increased o i l recovery must be determined. Accord

ingly, a percentage participation formula premised on the ultimate o i l re

covery estimated to be obtfinabis by primary means on the individual leases 

as compared to the t o t a l f i e l d ultimate o i l recovery has been calculated, The 

estimated primary o i l recovery has been deterruir^d by extrapolation of the 

present rate of o i l production decline on the individual leases to complete 

abandonment. The following is a brief discussion of the methods and basic 

facts employed i n this report. 

HISTORY 

The Cooperative Producing Association prior to tbe commencement of 

the current experimental a i r injection program fostered an e f f o r t to obtain 

unified operator interest i n a secondary o i l recovery or pressure maintenance 

program for the Caprock Field. An operators' engineering committee was formed 

with the primary purpose of examining the Caprock Field Queen sand reservoir 

i n order to determine i t s characteristics and acceptability to a secondary 

o i l recovery or pressure maintenance program. This study resulted i n a size

able amount of collected data, and a concerted ef f o r t was made for i t s direct 

u t i l i z a t i o n on a fieldwide secondary o i l recovery program. I t was soon evi

dent that l i t t l e detailed Information was available on the effective pay sand 

thickness, i t s porosity and permeability, and an insufficient number of wells 

had been cored and analysed to enable a complete volumetric reservoir analysis. 

Several of the then current d r i l l i n g wells were cable tool cored within the 

pay zone and these cores were analyzed as to their acceptability to various 

types of fluids. The use of water es an injection medium was considered 

reasonable, although a high degree of s i l t and wax was shown to be present in 

F I T T I N G , F i T T I N G & J D J N Z 5 



some of the analyzed cores. A study was instigated to develop a water supply 

that would be sufficient for >jse i n a water flooding Operation. Trie evidence 

showed that a good source of surface or subsurface water could only be ob

tained after much expense, and considerable speculation existed as to the 

amount of water that would be available. CWs a<3 a medium for injection was 

not considered practical because of a lack of usable supply in the area. An 

analysis was conductea on several typical produced gas sampleo fi-osi the 

Caprock Field and several of these samples showed to be primarily inert n i t r o 

gen and helium and would not burn. The only practical and immediately avail

able injecting medium was therefore a i r . The Cooperative Producing 

Association, after a complete study of i t s probable s u i t a b i l i t y to the reser

voir, attempted to promote a fieldwide experimental air injection program 

| Many of the operators, although agreeing in principle, lack management an-

| proval; consequently Cooperative Producing Association, after obtaining 

| authority fro-n the State of New Mexico, installed and equipped at their own 
l 
! expense an experimental air injection well. 
i 
I ! 

i 

AIR AND WATER INJECTION 

In August of 1950 a compressor station was erected, a water well 

d r i l l e d , and the Cooperative Producing Association, Malco-Maxwell State A-2, 

in Section 31, Township 12 South, Range 32 East, was suitably equipped for 

air and water injection. This experimental air injection program was suc-

icessfully commenced on September 25, 1950, and has subsequently injected an 

javerage dally volume of ICO,OCC cubic feet at an average pressure of 470 
i 

pounds (Page 3c). A banj,<: assumption was made prior to the installation of 

the air infection program that a periodic introduction of water with the a i r 

would probably create a more* efficient secondary recovery "sweep", however, 

the injection of water has been attempted on several occasions without success 
(Page 38). The lack of at•Lity of this well to accept the injection of water 
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is undoubtedly the result of a fine s i l t condition of the sand pay of the 

present input well, and does not i n i t s e l f preclude the successful periodic 

introduction of air and water i n other input wells. 

During the entire month of February, 1950, mechanical compressor 

d i f f i c u l t i e s were experienced and i t was found necessary to shut down the 

compressor station. An immediate effect of the shutdown was apparent i n the 

Cooperative Producing Association, Malco-Maxwell State "A" and HG" leases, 

but l i t t l e effect was noticed i n wells located one-quarter to one-half mile 

from the input well. This fact was one of the f i r s t indications that the ex

perimental air injection system was operating effectively. 

Monthly bottom hole pressure surveys by use of a Sonolog acoustic 

well measurement meter have been conducted on a l l the wells surrounding the 

input well. I t is evident from the enclosed pressure maps that a definite 

lateral pressure pattern is developing and an increase i n pressure is noted 

on wells showing increased o i l productive capacity (Page 35). A direct cor

relation between bottom hole pressure and f l u i d level is not yet apparent, a l 

though i t is anticipated that i n the future increases i n static f l u i d level 

with pressure w i l l be experienced. A careful study was made of the pipeline 

runs of the surrounding leases, and. i t is evident that the o i l productive 

a b i l i t y of many of the offset leases have been materially increased (Page 37). 

The leases actively affected are the Gulf, Lea-State and Lea-State "B", and 

the, Manry & Company, State "A" lease i n Section 6; Great Western, State "R*" i n 

Section 5; the Cooperative Producing Association "A" and "G" leases In Section 

31; the Phillips, Cap-State lease and Great Western "Q" lease; and especially 

the Mid-Continent Ho. 1 "13" i n Section 32. 

Prior to the injection of a i r i t was anticipated that explosive 

nixtures might be formed and "by-pass" of the a i r , when used without water, 
9 

irould occur at a greater than normal expected rate. A close check has been 
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maintained on the surrounding veil s , and. i t is apparent that although i n 

creases i n tubing and casing pressure have been noted, measurable increases 

i n gas- or a i r - o i l ratios have not occurred. 

The increased o i l production shown by the offset leases and the 

definite pressure pattern forming surrounding the input well plus the lack of 

measurable "by-pass" is considered conclusive evidence that the present ex

perimental air injection has proven successful and practical. I t is there

fore recommended that a minimum of three additional injection wells be 

equipped to service the remainder of the f i e l d . The proposed wells are as 

shown on the enclosed map (Page 3^)> one in Section one i n Section 12, 

T-13-S, R-31-E, and an additional well in Section 7. T-13-S, R-32-E. The 

actual location of these future input wells has not been r i g i d l y determined 

and is primarily based on the effective radial area of the present injection 

well. The proper placement of th^se injection wells may eliminate the future 

necessity of additional input w--ills; however, local sand conditions w i l l 

dictate the future requirements. The present compressor f a c i l i t i e s can un

doubtedly be enlarged to service one of the additional injection wells and 

thereby the proposed three-we11 system would require only one additional com

pressor station. 

A fieldwide secondary o i l recovery or pressure maintenance program 

requires the determination of an equitable participation formula. Hie usual 

methods of calculating "'"he effective reservoir volume of the Individual well 

for a basia of participation is in this instance not practical. The data 

available on the o i l pay zone t-hicknecs, i t s effectiveness or character are 

not considered adequate. A careful and complete study was made of the Caprock 

Field current and part o i l production history (Pages 12 to 2k). A l l of the 

leases i n the f i e l d have shown for the past year an i n a b i l i t y to produce their 

prorated allowable and are producing at capacity production rates. Oil 
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production decline graphs have been prepared on a l l of the leases i n the 

•field, and individual monthly o i l production decline percentages for each 

lease has been determined (Pages 3b' to ICl) , The average per well o i l pro

duction for the f i r s t three months of 1950 have been used on each lease to 

derive an ultimate o i l recovery by primary means through the extrapolation 

of this o i l production rate at, the current, indicated decline to complete 

well abandonment (Pages y to 11). In instances where the present injection 

program has affected the current lease o i l production decline rates, a de

cline rate has been determined prior to the injection and a present average 

Oil production has been estimated from this curve. The resultant ultimate 

o i l recoveries as calculated for the individual leases have been compiled 

into operators' interests^and fieldwide totals. The tot a l estimated ultimate 

o i l recovery by primary means assignable to the leases of the indivudual 

operators has been employed in calculating the percentage interest i t bears 

to the t o t a l f i e l d ultimate o i l recovery (Page 8). This method of p a r t i c i 

pation analysis is considered to result i n the most equitable formula that 

can be determined for the Caprock Field reservoir and should be the basic 

participation of any cooperative or unit agreement promulgated for the f i e l d . 
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SUMMARY OF FIELD INTEREST 
CAPROCK FIELD 

LEA AMD CHAVES COUNTIES, NEW MEXICO 

Operator 
No. 

Wells 

Number 
Pro

ductive 
Acres 

Est. Ult. 
Oil Rec. 

by Primary 
Means 

Percentage 
Interest 
in Total 

Field Ult. 

Percentage 
of Total 
Wells 

WORKING INTEREST 

British-American 2 80 8^,791 2.03785 1.56250 

Cities Service Oil Co. 3 120 100,537 2.41629 2.34375 

Cooperative Prod. Assn. 39 1 1560 1,425,136 34.25145 30.46875 

Delfem Oil Co. 15 6co 768,443 18.46862 11.71875 

Great Western Prod. Inc. 172 720 589,505 I4.l68c6 13.28125 

Gulf Oil Corporation 1-7 

I 280 144,190 3.46544 5.46875 

Manry & Company 4 IbO 92,089 2.21325 3.12500 

Mid-Continent Pet. Corp. 1 4c 23,996 O.57672 0.78125 

Phillips Pet. Co. 6 240 127,746 3.07022 4.68750 

rons, A. K. 4 i6o 174,470 4.19318 3.12500 

Resler Oil Co. 5 200 82,751 1.98882 3.90625 

Vickers Pet. Corp. 19 78C 404,280 9.71639 14.84375 

Watson Drlg. Co. 2 80 33,341 0.80131 i.56250 

Williams 4 160 109,529 2.63240 3.12500 

TOTAL 128 5120 4,160,8043 100.00000 
<• 

100.00000 

ROYALTY INTEREST 

State 113 4520 478,033 91.91171 88.28125 

Williams 15 600 1*2,067 8.08829 11.71875 

TOTAL 128 5120 520,100^ 100.0CCC0 100.00000 

One well currently cleaning out to complete 
2one well recently abandoned. 
3Exc ludes cumulative o i l recovery of non-producing abandoned leases. 
^Gross royalty recovery of estimated ultimate o i l recovery by primary means 
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CAPROCr, ? H I 3 
L£A & C I I ^ F C PITIES x Jgv-

Oner- Deily V o l . Cum. Volume 
a t ing A i r A i r 

Date '{ours In jec ted In jec ted 

23 79,040 79,040 
9-26-50 23 67,536 146,576 
9-27-50 23 95.051 241,657 
9-25-50 23 97.274 333,931 
9-29-50 23 93,340 432,771 
9-30-50 106,440 539,211 

10- 1-50 2.4 115,503 654,799 
10- 2-50 24 129,633 , - - > , . O / 

10- 3-50 24 105,319 339,756 
10- 4-50 13 30,345 973,601 
10- 5-50 16 63,040 1,033,641 
10- 6-50 17 59,425 1,-03,066 
10- 7-50 

r< ! --•«+ 90,055 1,1.33,121 
10- 3-50 2-' 92,035 1,37-,206 
10_ q_5.o 22 39,692 l,.3o4»2?£ 
10-10-50 19 31,330 1,446,223 
1C-11-50 throu-h 
10-19-50 0 -
10-20-50 14 30,294 1,326,522 
10-21-50 23 53,21.0 1,534,741 
10-22-50 23 101,322 1,636,563 
10-23-50 22 73,975 l,76r.,533 
10-24-50 24 97,2^.4 1,337,792 
10-25-50 24 93,635 1,956,427 
10-26-50 97,357 2,053,734 

2,146,039 10-2^-50 22 92,305 
2,053,734 
2,146,039 

10-23-50 24 36,373 2,232,967 
10-2Q-50 24 32,916 2,315,333 
10-33-50 23 96,723 2,412,011 
10-31-50 24 97,300 O : ' i Op0 <~ , , . • , -' 
1 1 - 1-50 23 95,607 2,60% 527 
1 1 - 2-50 24 101,92/: 2,705',451 
1 1 - 3-50 23 93,042 2,-05,493 
1 1 - 4-50 -> i 33,090 2,333.592 
1 1 - 5-50 21 35,565 2,974,157 
1 1 - 6-50 24 36,167 3,060,324 
1 1 - 7-50 16 59,/,.35 3,119,309 
1 1 - 3-50 101,164 3,220,973 
1 1 - 9-50 24 1.02,340 3,323,313 
11-10-50 13 73,230 3,396,593 

I n j e c t i o n 
Pressure, 

465-70 

Dai ly 
V o l . 

V.'ater 

Curio 
V o l . 

Water 
In jec ted In jec ted 

465-70 

N G & J O N E S 

(Continued) 



COOPERATIVE PRODUCING ASSOCIATION 
AIR a WATER INJECTION liECQRD-

(Continued) 

Date 

-11-50 
-12-50 
-13-50 

11 
11 
11 
11-14-50 
11-15-50 
11-16-50 
11 
11 
11 

n !!• 
11 
11 
11 
11 
11-
11-!!• 
11 
'11. 
12̂  
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

•17-50 
•13-50 
•19-50 
•20-50 
•21-50 
•22-50 
.03-50 
•24-50 

-25-50 
•26-50 
•27-50 
•23-50 
-29-50 
-30-50 
- 1-50 
- 2-50 

- 3-50 
• 4-50 
• 5-50 
• 6-50 
• 7-50 
• 3-50 
. 9-50 
•10-50 
•11-50 
•12-50 
•13-50 
•14-50 
•15-50 
•16-50 
•17-50 
•13-50 
•19-50 
•20-50 
•21-50 
•22-50 
•23-50 
-24-50 

Oper
ating 
Hours 

0 
0 
0 
14 
24 
24. 
13 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 

23 
24 
24 
24 
16 
11 
21 
24 
24 
22 
24 
24 
24 
24 
24 
24 
24 
11 
23 
24 
24 
24 
24 
24 

Daily Vol. 
Air 

Injected 

0 
0 
0 

Pressure 

Cum. Volume 
Air 

Injected 
Injection 
Pressure 

71 
71 
76 
33 
S3 
35 
37 
36 
o n 
u / 

37, 
37 
37 
35 
31 
97 
96 
101 
59 
43 
31 
•91 
106 
97 
113 
114 
112 
120 
110 
116 
111 
49 
108 
122 
124 
123 
119 
116 

633 
040 
723 
496 
152 
302 
120 
340 
317 
593 
233 

074 
536 
153 
355 
349 
227 
744 
942 
506 
643 
396 
006 

335 
312 
250 
954 
136 
743 
330 
645 
453 
102 
934 
329 
513 
357 

too high for chart 
II u II 

H 

n 
M 

n 
3,463 
3,539 
3,616 
3,699 
3,737 
3,372 
3,960 
4,046 
4,134 

4,309 
4,396 
4,432 
4,563 
4,660 
4,757 
4, ?53 
4,913 
4,962 
5,044. 
5,135 
5,242 
5,339 
5,453 
5,567 
5,679 
5,800 
5,911 
6,027 
6,139 
6,139 
6,297 
6> j 4-1*? 
6,544 
6,663 
6,737 
6,904 

» 

231 
321 
049 
545 
697 
999 
119 
959 
776 
369 
657 
731 
267 
420 
775 
624 
851 
595 
537 
043 
691 
537 
593 

740 
990 
944 
130 
373 
753 
l-X.\J 

361 
963 
947 
276 
739 
646 

Daily 
Vol. 

Water 
Injected 

32 
193 
34 

Cum. 
Vol. 
Water 
Injected 

32 
230 
364 

(Continued) 



COCPTCRATIVB PRODuCING ASSOCIATION 
AIR & WAT5R INJECTION RSGGRD 

(Continued) 

Oper Dai ly V o l . Cum. V o l . 
a t ing A i r A i r 

Date Hours In jec ted In jec ted 

12-25-50 24 116,995 7,021,641 
12-26-50. 24 109,636 7,131,327 
12-27-50 24 111,432 7,242,759 
12-28-50 24 116,417 7,359,176 
12-29-50 o / 111,230 7,471,056 
12-30-50 24 107,155 7 c>73 211 
12-31-50 24 107,577 7^635*738 

1 - 1-51 24 105,124 7,790,912 
1 - 2-51 24 103,352 7,394,264 
1 - 3-51 21, 94,765 7,939,029 
1- 1-51 22 91,260 3,080,239 
1 - 5-51 16 70,363 3,150,657 
1 - 6-51 23 100,512 3,251,169 
1 - 7-51 22 91,965 3,343,134 
1 - 3-51 24 107,783 3,450,917 
1 - 9-51 24 106,350 3,557,267 
1-10-51 24 106,203 8,663,475 
1-11-51 13 221,469 3,334,944 
1-12-51 22 U6,207 9,031,151 
1-13-51 I n j e c t i n g Water Pressu 
1-14-51 
1-15-51 through Too High f o r Chart 
1-31-51 11 n 

jection 
Pressure 

Daily 
Vol. 

Water 
Injected 

uum. 
Vol. 
Water 

In "ected 

42 

434 

526 

Reprocsuring Plant down during Month of February, 1951 -
Mechanical D i f f i c u l t i e s . 

3- 1-51 24 61,431 9,092,532 
3- 2-51 0 /. •--'-( 62,69c 9,155.273 
3- 3-51 0 / •-"+ 04,604 9,219,332 
- j — 4—51 24 74,262 0 o q ; 1// ' , 

3- 5-51 24 7 ' Q" , / 9,369,053 
3- 6-51 24 77,225 9,446,333 
3- 7-51 23 74,243 9,521,126 
3- 3-51 24 77,743 9,593,374 
3- 9-51 24 3/,, 446 9,633,320 
3- 10-51 24 36,977 9,770,297 
^ 
j -

11-51 «.-*+ 37,333 9,8 57,635 
3- 12-51 24 36,724 9,944,359 
3- 13-51 16 57,024 10,001,333 
3- U - 5 1 22 75,44? 10,076,323 
3- 15-51 24 94,131 10,171,009 
3- 16-51 

<-'•(-
101,249 10,272,253 

3- 17-51 24 111,917 10,334,175 

F I T T I N G : F I T T I N G & J G N E S 

(Continued) 
• 1 < > 



COOPERATIVE PRODUCING ASSOCIATION 
AIR a WATER INJECTION RECORD 

(Continued) 

Oper D a i l j r V o l . C r.i . Volume 
a t i n g A i r A i r 

Date Hours I n j e c t e d I n j e c t e d 

3-13-51 24 102, 723 10, 436, 903 
3-19-51 24 02, 292 10, 579, 195 
3-20-51 24 35, 336 10, 665, 031 
3 -21-51 24 "'04 59 7 10, 7 0, 673 
3-22-51 24 93 10 363, 567 
3-23-51 24 10, 0 7 / 

•> "t ; 
537 

3-24-51 24 9% 11 , 353 
3_25-51 24 102, 320 11 176, 173 
3-26-51 12 67, 793 11 243, 976 
3-27-51 14 72, 452 1 1 , 316, 428 
_< —*. r i — < j . 20 79, 360 11 , 395, 783 
0-29-51 3 34, 336 430, 174 
M — 1-51 14 47, 340 11 , 4 7 r ; , 2-̂ + 
M - — < — ^ - L 19 64. 733 11 ^42, 0 <c 

4 - 3 -51 24 54, 266 11 596, 513 
4 - 4 -51 24 93, 516 11 ,690, 034 
4 - 5-51 24 33, 379 11 ,773 413 
4 - 6-51 24 91 736 11 } Ei , 199 
4 - 7-51 24 95, 447 11 ,965, ,646 

; "* r- -> 

4 -
o / 113, 399 1 O ,079 045 

4 - 9-51 24 106 f E 1 12 ,185 726 
24 106 396 1 ^ / ,622 

4-11-51 24 104 131 12 ,396 753 
4 -12 -51 23 10/ ' 560 12 [501 ,322 
4 -13 -51 24 92 ,463 12 ,593 ,790 
4 - 1 4 - 5 1 23 103 ,599 12 ,"02 339 
4 -15-51 22 122, ,492 12 824 ,331 
4 -16-51 24 129, ,300 12 , 9 54 ,131 
4 - V 7 - 5 1 24 137 13 ,091 ,665 
4 -13-51 17 "96 240 13 ,187 ,905 
4 -19-51 2.4 138 0 . 0 13 ,326 ,369 

4 -20-51 24 J X O ,037 "11 ,452 ,906 

<+—~ J-—~>^- 24 120 ,350 13 .573 ,256 
4 -22-51 24 134 , 272 13 ,707 , 
4 -23 -51 24 124 13 £ ?c ,043 
4 - 2 4 - p l 14 6Q "?7 C: 991 ,423 

4 - 2 5 - 5 1 i . f 36 ,105 0 3 7 ,528 

4 -26 -51 24 114 ~\ ~> /~~-
, . ; S J 

14 , 101 , 603 

4 -27-51 ! 123 14.230 ,116 
4 - 2 ' 1 24 ^320 .3 5? ,936 
/ - ? 0 - ~ i U l , 573 1-4 » '. •'••-> , 509 
4 -30 -51 20 91 u ,591 

I n j e c t i o n 
Pressure 

Dai ly Cum. 
V o l . V o l . 

Water Water 
injected In jec ted 
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C A P R O C K F I E L D 
LEA AND CHAVES COUNTIES 

NEW MEXICO 

S C A L E : 
* O U 
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I? 

frnsenf Injection Md// 

PREPARED BY; F I T T I N * , F I T T I N S k J O N E * 





snsHHva KI NouonacHd no TISA HSI XTHJINOW 



smHva ia NoiionaoHd no naw Had JTCHINCK 



iau aiano *o amrsooHi JH XMHOA HIT asaxrct mra 



STZHHIB JU. Jtoiuriaoiu no nan va& IHUMM 





ffUHHTO m MoiionaoKd no nan Had rmmoH 





ffianrvH III HOHOQCIOH<I no nan Had nawoH 





• I o n s m IA * cr> i i m M r<. is tr> «* m «si —i a> oo io in * ro 

sisHHva KI Hoiianaoad no nm uaj ITHIHOH 





SI3HHVH MI uonoaaoud 110 Tim USd I1HIN0W 





NI NOIIOnaOHd 710 l i l t : HEJ I1H1N0W 



SI3HHVH NI NOUOfidOHa 110 113ft HSd 



snaauva NI Nononaosj no nan HM IIHIUGE 



SMHHHVH m NoiionaoHd no nan mi ITHXHOH 







ffizuHva KI KOiiaoaoud no nan HM ITHINOM 



SI3KHVS HI IIOIiCOaOHd 110 113ft H3d I1H1N0H 



SlaifflYH KI KOIiXdOHJ 1IC USA HSJ IIHillOW 





SI3HHVB NI NOIICflaOHd 110 Tiart H3d AlHJUOH 





siSMHva HI HoiionaoHd no nan HSJ IHUHQH 



SI3HCTS NI NOIlOnaOHd n o Tim HHJ nHINOH 





siSHuva iu KoiiocaoHd no nan \m ntusoH 





SI3HHVH f i l KOIJOndOHd 110 TI3M H3d I1H1N0H 





snsHHve I.I tiOiionaoHd no nan H3<i iiHiNow 





HI NOIIOnrjOHct 110 TIHft H3£ IIHINOW 



SI3HHVS HI KOIIOnaOHd 110 TlSh H3d AlKiLNOW 



sisuHva m uoiionaow no nan Had HHIKOK 



siawsva HI HoiionaoHd no nan Had IIHIKOH 



STI3HHYH NI NOIlOIiQOHd 110 ITSf i H3tl J1HXN0W 



STI3HHTO NI NOIJ-naaOHd 110 T i m HSd IlHiNOW 



H oi « s ui u-> •» m rsi — ffi eo r-. ie m * m (M ~ <TI «o - « >n * m M 

siEHiiva KI KononaoHd no nan HM rauNow 

L- . i 



S7ISHHV& 1U MOIiOCODHd 110 Tian HSJ X1HJJKM 



siXHHva a NoiiocaoHd no nan Had XHUNOH 



ST3HHVH NI NOIiOnOOHJ 110 TI3rt H3d HHINOH 



STSHHTO HI HUXAOflOOad 110 1*1* HM HHiHOM 



SI3HHTO HI NOIIOnaOHJ 110 TEH H3d ITHIHOH 



SI3HHV3 NI NOIlOfiaOHd 110 TI3rt H3d I1HIN0W 





ST3HHW m HoixonaoHd no 11m Had AIHJKOH 



S13HHTC KI KOIlOnaOHd 110 11W K5d ilHONOH 



S13HHVH KI NOIlOnaOHd 110 113M H3d I1HKJ0H 



sramrva Ni Koiionaoua no Tiae. Haa HHJHOH 





3T3HHVH N I I'CIIOfKIOHd 110 H M ITHINOK 



SIHHHVB KI KOIiOIidOHd 110 TISK KSd J1H1N0W 



SI3HHVH HI KOIIOnaOHd 110 TI3/1 H3d X1H1M0W 



NI KOIIOnaOHJ 110 TI3ft H3d I1HXN0H 



siaHHva m. NoiixaoHd no Tian Had ZIHJNOH 





siaHHva NI fioiionaoHd no Tim ITHINOW 



sraiiHva NI KononaoHj iio nan i&& IHUHOH 



SI3HHVH sa NoiionaoHd no nan m/ IIHIHOH 



SI3HHV3 NI NOIiOfidOHd 110 TJSM HSd IlKiNOH 



SI3KHVS KI fiononaoHJ no nan IIHINOW 



STiHHVa HI KOIIOfldOHd 710 TIUM H3J IDiLNOM 



STJHHW NI KOIXOnaOHd 110 TI3ft H3d I1HINOH 


