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E L P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
POST OFFICE BOX 116 1, E L PASO, TEXAS E'P L>'N 

May 31, 1960 

Mr o John A. Anderson 
Regional O i l and Gas Supervisor 
United States Geological Survey 
P. 0. Box 6721 
Roswell, New Mexico 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oi l Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: Welch Unit, No. 14-08-001-1206 
Eddy County, New Mexico 
Plan of Development for 
Calendar Year 1960. 

Gentlemen 

This is to advise that the Plan of Development for Calendar Year 1960 for the 
Welch Unit has been approved by the Federal and State Regulatory Bodies as 
f o l l o w s : 

1. Approved by the O i l Conservation Commission of the State of 
New Mexico on A p r i l 25, 1960. 

2. Approved by the United States Geological Survey on May 17, 1960. 

3. Approved by the Commissioner of Public Lands of the State of 
New Mexico on May 23, 1960. 

Yours very t r u l y 

EL PASO NATURAL GAS PRODUCTS COMPANY 

R. L. Hamblin, Manager 
Land Department 

RLH:DWRi j f y 

cc: Attached L i s t 



Welch Unit 
Copies of the foregoing letter have been sent to the following Working Interest 
Owners: 

Pan American Petroleum Corporation 
P. 0. Box 1410 
Fort Worth. Texas 

Mobil Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Mr. George Go Snowden, and wife 
4 East 66th Street 
New York. 21, New York 

Mr, James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

E l Paso Natural Gas Company 
P.O. Box 1492 
E l Paso, Texas 

Mr. Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Humble Oil & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Sunshine Royalty Company 
P. 0. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P.O. Drawer 669 
Roswell, New Mexico 



Ir* reply refer to: 
Unit Division 

Kay 23, 19'0 

£1 ?aso Natural Gas Products Company 
P. 0. Box 1161 
gl Paso, Texas 

Re: Welcb Unit Araa 
Eddy County, Nev Mexico 
I960 Plan of Development 

ATTENTION: Mr. R. L . Hamblin 

Genfclemen: 

Tbe CotnasiBsiotiGr of Public Lands has of this date approved 
the I960 Plan of Development for the r'elch Unit Area, ^ddy County, 
Hew Mexico, subject to like approval by the United States Geo
logical Survey and tbe Oil Conservation Cosnlsslon. 

We understand that SI Paso Natural Gas Products Company, 
as operator has made an agreement with another operator, vhereby 
this operator will be firmly coae&tted to d r i l l one additional 
Delaware test with the possibility of drilling two additional 
tests on the Telch Unit Area. 

r1e are returning herewith one approved copy of this Plan 
oi: Development. 

Very truly yours, 
MURRAY E. MO ROAM 
Connissloner of Public Lends 

SY: 
Ted Bilberry, Supervisor 
Oil and Gas Division 

MEM/MMR/s 
cc: OCC- Santa Fe 

USGS- Roswell 



nA'n OFFICE OCC 

; - t y t r M ..P. 0. Box 6721 
~''AI 1 r i l 1 fte&well, New Mexice 

Hay 17, I960 

El Paso Natural Gas Products Coopaay 
p. 0. Box 1161 
£1 Paso, Texas 

Attention: Hr. R. L. Has* 1 In 

Gentlemen: 

Your plan of development for I960, dated April 8, I960, for the 
Welch unit area, Mo, 14-08-001-1206, Eddy County, New Mexico, which 
proposes the drilling of on* Delaware forestton well, has been ap
proved on thia data subjeet to like approval hy the appropriate State 
off ic ials . 

Two approved copies of the plan are enclosed. 

Very truly yours, 

m . S g ^ JOHN A. AiJCEKSGAl 

JOHN A. ANDERSON 
Regional Oil and Gas Supervisor 

Enclosures 

Copy to: Washington (w/cy of plan) 
Artesia (w/cy of plan) ,^ 
NMOCC, Santa Fe (Itr. only) ^ 
Cos. of Pub. Lands, Santa Fe ( I t r . only) 



JL C O N S E R V A T I O N COMMISS J N 
P . O . B O X 8 7 1 

SANTA F E , NEW MEXICO 

in April 25, 1960 

y £1 Paso Natural Oas Products Company 
P. 0. Box 1161 
£1 Paso, Texas 

Attention! My* H» 1* Haabl̂ n 

Ke* Mfslch Unit Area, Eddy 
County, hew Mexico, 
1960 Plan of Development. 

Gentlement 

This i s to advise that the New Mexico Oil Conservation Commission 
has this date approved the i960 Plan of Development for the Aelch Unit 
Area, fcddy County, htm Mexico, subject to like approval by the United 
States Geological Survey and by the Coandssioner of Public Lands of the 
State of New Mexico. 

I t is our understanding that El Paso Natural Gas Products Company 
as unit operator, has maas arrangements with another operator who will 
firmly cowedt to dri l l one additional Delaware test on the unit with 
the possibility of drilling two additional teats. 

One approved copy of the Plan is enclosed herewith. 

Very truly youra, 

ALP/DSfypJ 

A. L. POSTER, J r . , 
Secretary-Director 

cct Commissioner of Public Lands - Santa Fe 

United States Geological Survey - Roswell 



JEL, P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
POST O F F I C E BOX 1 1 6 1 , EL P A S O , T E X A S 

April 8, 1960 

Mr. John A. Anderson 
Regional Oil and Gas Supervisor 
United States Geological Survey 
P. O. Box 6721 
Roswell, New Mexico 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oil Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: Welch Unit No. 14-08-001-1206 
Eddy County, New Mexico 
Report of Operations, and Request for Approval 
of a Plan of Development for Calendar Year 1960 

Gentlemen: 

On December 22, 1958, El Paso Natural Gas Products Company, as Unit Operator, 
submitted for your approval a Plan of Development for the calendar year 1959. This program, 
which was approved by all regulatory bodies, provided for the drilling of three wells for the 
first six months of 1959. 

Pursuant to this Plan of Development and in all good faith, El Paso Natural Gas 
Products Company drilled the Welch Unit #7 well in the SW/4 NW/4 of Section 21, Township 
26 South, Range 27 East. Water was encountered in the Delaware sand and the well had to 
be plugged and abandoned. We next drilled the Welch Unit #8 well in the SE/4 SW/4 of 
Section 16, Township 26 South, Range 27 East, and this well also encountered water in the 
Delaware Sand and had to be plugged and abandoned. This was the third successive dry hole 
drilled on the Welch Unit, and in our estimation definitely determined the limits of the pro 
ducing Delaware pool. Reference is hereby made to Exhibit "A" hereto, which shows the 
locations of the #6 well as a dry hole to the northwest, the #7 well as a dry hole to the south, 
and the #8 well as a dry hole to the northeast. 

We did not dr i l l the third well as planned on our 1959 program, inasmuch as we 
felt that the pool had been defined and that further drilling would result in no benefit to any
one but would only result in economic waste. In lieu of drilling a third well, we instituted 
a reservoir study and economic evaluation of the Welch Delaware Pool. We are submitting 
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herewith for your study and information the results of such reservoir study and 
economic evaluation. This reservoir study and economic evaluation, dated July 29, 
1959, as supplemented and brought up to date on January 1, 1960, is hereby incorporated 
and made a part of this report of operations and request for approval of a Plan of Develop
ment for the calendar year 1960. This reservoir study and economic evaluation further 
substantiated our belief that future drilling in this pool was unprofitable, production was 
already declining and that we would not even recover our present investment. 

Inasmuch as we were not willing to spend additional money to further test 
the Delaware Sand, we started looking around to see i f anyone else might be interested 
in doing further drilling. We have been able to find someone who wil l f irmly commit to 
dr i l l an additional Delaware test on this unit with the option and possibility of drilling 
two additional Delaware tests. In order to obtain this possible further development of 
the Unit, we have had to agree to give such party the right and option to purchase our 
entire interest in the entire Welch Unit and production at the completion of either the 
one f i r m or the possible two additional Delaware tests, at a stipulated price. However, 
his offer to undertake additional development is conditional upon the fact that all regula
tory bodies approve this Plan of Development. 

El Paso Natural Gas Products Company, as Unit Operator, hereby recommends 
and respectfully requests that you hereby approve a Plan of Development for the calendar 
year providing for the drilling of one definite Delaware test and the possibility of two or 
three Delaware tests being drilled. We, as Unit Operator, are definitely unwilling to 
spend any more money drilling in the Welch Unit, but can obtain such development as 
stated above if you wi l l approve such course of action by approval of this proposed Plan 
of Development. Both we as Unit Operator, and the operator willing to undertake such 
development would be willing to meet with you to discuss in more detail such development 
if you so desire. 

If this Plan of Development is acceptable, please signify your approval as 
required under Section 10 of the Unit Agreement, in the space provided below, and return 
an approved copy to us. 

Yours very truly, 

EL PASO NATURAL GAS PRODUCTS COMPANY 

R. L. Hamblin, Manager Land Department RLH:ms 
Encl. 
cc: Attached List 
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APPROVED: Date: 
Supervisor, United States Geological Survey 

Subject to like approval by the appropriate State officials. 

APPROVED: Date:_ 
Commissioner of Public Lands 

Subject to like approval by the United States Geological Survey 
and the Oil Conservation Commission. 

APPROVED: { / . ^ T . [ / U L Date: 
Oil Conservation Commission / 

Subject to like approval by the United States Geological Survey 
and the Commissioner of Public Lands. 

The foregoing approvals are for the Request for Approval of a Plan of Development for 
the Welch Unit for the Calendar Year 1960. 



Welch Unit 
Copies of the foregoing letter have been sent to the following Working Interest Owners: 

Pan American Petroleum Corporation 
P. O. Box 1410 
Fort Worth, Texas 

Magnolia Petroleum Company 
P. O. Box 900 
Dallas, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

El Paso Natural Gas Company 
P. O, Box 1492 
El Paso, Texas 

Mr. Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Humble Oil & Refining Company 
P. O. Box 1287 
Roswell, New Mexico 

Sunshine Royalty Company 
P. O. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P. O. Drawer 1290 
Ft. Worth 1, Texas 



In reply refer to: 
Unit Division 

October 5, 1959 

El Paso Natural Qas Products Company 
P. 0. Box 1161 
El Paso, Texas 

Ra: Welch Unit 
Eddy County, New Mexico 

ATTENTION: Mr. ft. L. Hamblin 

Gentlemen: 

Your Plan of Development dated December 22, 1958, coverad 
only the first six months of 1959 and stated that prior to July 
1, 1959 there would be a further drilling program submitted for 
the last six months of 1959. 

May we hear from you immedletely concerning a drilling 
program for the last six months of 1959 for the Welch Unit Area. 

Very truly yours, 
MURRAY E. MORGAN 
Commissioner of Public Lands 

BY: 
Ted Bilberry, Supervisor 
Oil and Gas Division 

MEM/MMR/m 

cc: United States Geological Survey 
Roswell, New Mexico 

Oil Conservation Commission 
Sante Fe, New Mexico 



P. 0. Sox 6721 
Eoevell, Hew Mexieo 

April i3, 1959 

El Paso Katwral Gas frofect* Cowpany 
]?. 0. Box 1161 
El Paso, Texas 

Attention; R. L. ilaaolic 

Gentlemen: 

fe*r Wan of Sevelopateat for 1959, dated Seeesfeer 22, 1953, 
for the f i r s t six smiths of the year for tha Welch uait area, 
Mo, 14-00-001-120^, Eddy County, Sew Mexieo, which proposes the 
drilling of three Beiawere forantion wells, has been approved on 
this data. 

Four approved copies of che plan are enclosed, 

Very truly yours, 

JOHN A. AKSKRS0S 
Regional Oil and Gas Supervisor 

Suelosurei 4 

Copy to: Washington (w/cy of plan) 
Artesia (w/copy of plan) 
BM0CC, Santa Fe (letter only) 
COSSB. of Pub. Lands. Santa Fe (letter only) 



E L P A S O N A t U R A L G A S P R O D U C T S C O M P A N Y 
POST O F F I C E . 0, OX 1 1.6 1;, E I P A S O , T E X A S 

January 21, »S$ ^ / . 

/"7 

Mr. John A. Aeeersett 
Regional oil and Gas Sie^orviscr 
united States Geological Survey 
Poet Office Box €721 
teasel1, Saw Mexico 

Bear Hr. Anderson: 

ItE; Helen Uait, No. 14-03-001-1206, 
Zddy 'Wily, »©v? Mexico, ?»!.ar. of 
INivaiopwent for First ">i* Months 
gf Ca.lpndar fear 1959. 

We are e?*cioslssa >evea (?) copies of tl* Plaa of Development for 
the first si* (!) axmths of IfSf, for the u«Uh Unit, I4ey Cowafcy, K*v Merico. 
the caption** plea was approve J %y th* Wev .%K!CO Oil Conservation Ccawissioti 
oa beceaber 29, 195S, sac1 by the Coroi&sioasr of eufelic Lands oa January 23, 
1959. 

%©« coopletloa ©f actios by tba Bmited Statas Geological fervey, 
retain the accessary copi.es fer your records mA return the balaace to ee. 

Tears vary truly, 

B. w. Beeco 
:jm4 B^ar feaeut 

BWR/JFK/<in 
Inclosure* 

CC: Hew Mexico Oil Conservation Commission 
Post Offleo Box S71 
.«ant* Fe, Hew Hexice 

Comlsaioeer of Public leads 
Capitol Annex Sol Iding 
Sante Pe, Wow Mexieo 

C O P Y 



ft 'U CO f 

In r ep ly r e f e r to: 
Uni t D iv i s ion 

Jai^ery 2-.,, 1959 

raso Katural Gas Products Coseparsy 
P. 0. Box 1161 

0 

: . l Paso, Texas 

"ioi Plan o i ;>evelpt«;^2nt Tor 
f i r s t Six Months 1959 
' ' • i l ch U n i t 

•Judy County, fcsw Mexico 

ATl^MTtom Mr. d. L. I laaMiu 

ttamen: 
The C«8»fiiesioner o f Public Lsxds approved the above 

d<m Lf-yaated Plan of ary^lomwir • f o r tha Valcb Un' e Area 
January' 23, ii'S*?. i h i s Plan Is f o r the f i r s t s ix months 
i n 1959. 

We *ts enclosing s^van conies. Please sand us another 
copy a t iuch tint© t h i n Plan e r iJevjlopnent Ls f u l l y ax-

Vary t r u l y yours, 
MURRAY £ . MORGAi, 
Cooseissloner of M-..Uc Lands 

B Y : 

Tad '•'•ilberry, f&parvisor 
O i l and Gas J l v i s i o n 

l t d . (?) OCC-Sarsa t»e ILLEGIBLE 



• I L C D N S E R V A T I • N CO M M I S S I U N 
P. D. B D X B 7 1 

S A N T A FE, NEW M E X I C O 

December 29* 1958 

£1 Peso Natural Gat Products Company 
P. 0. Box 1161 
bl Paso, Texas 

ATTENTIONt Mr. B. L. Hamblin 

He; Plan of Development For 
First Six Months of Calendar 
Year 1959 tfelch Unit Eddy 
County, New Mexico. 

Gentlemeni 

This is to advise that the New Mexico Oil Conservation Commission 
has this date approved the Plan of Development For The First Six Months 
of the Calendar Year 1959 for the Welch Unit Eddy County, New Mexico, subject 
to like approval by the United States Geological Survey and the Commissioner 
of Public Lands of the State of New Mexico. 

Eight approved copies of the application were forwarded to the 
Commissioner of Public Lends of the State of New Mexico. 

Very truly yours, 

A. L. PORTER, Jr., 
Secretary-Director 

ALP/RLS/ig 

cct U. S. Geological Survey - Roswell 
Land Office - Santa Fe 



1 

E L P A S O N A T U R A L O A S P R O D U C T S C O M P A N Y 
POST O F F I C E BOX 1 1 6 1 , EL P A S O , T E X A S 

December 22, 1958 

Director 
United States Geological Survey 
Department of the Interior 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oil Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: Welch Unit, No.14-08-001-1206, 
Eddy County, New Mexico 
PLAN OF DEVELOPMENT FOR FIRST 
SIX MONTHS OF CALENDAR YEAR 1959. 

Gentlemen: 

On July 1, 1958, El Paso Natural Gas Products Company, as Unit 
Operator, submitted for your approval i t s Revised Plan of Development 
for the Calendar Year 1958. This Revised Plan of Development was 
approved by the New Mexico Oil Conservation Commission of July 15, 
1958, by the Commissioner of Public Lands on July 16, 1958, and by the 
United States Geological Survey on July 29, 1958. 

The Revised Plan of Development provided for the d r i l l i n g of four 
(4) wells and the deepening of a f i f t h (5th) well. At the time the 
Revised Plan of Development was f i l e d , three (3) of the wells had already 
been completed and you were furnished with the completion data on 
these three (3) wells, which were the Welch Unit #3, #4 and #5. 

Since we f i l e d our Revised Plan of Development we have deepened the 
Welch Unit #2 Well, as set out in our Plan of Development, and have 
d r i l l e d the Welch Unit #6 Well as a stepout well, as you requested. 
The performance of the Welch Unit #2 Well was improved, but the Welch 
Unit #6 encountered water and had to be plugged and abandoned. Listed 
below is the completion data on these two wells: 

A cable tool r i g was moved over the Welch Unit #2 
and deepened fifteen (15) feet to a tota l depth of 2130 
feet. On June 7, 1958, the Well was treated through 
perforations 2105-2115 and open hole 2115-2130 with 
10,000 gallons of o i l and 7500 pounds of sand. The Well 
was placed back on pump June 9, 1958. 



United States GeoK cal Survey, et al 
December 22, 1958 
Page 2. 

The Welch Unit #6 Well was commenced August 29, 1958, 
at a location in the SE/4 NE/4 Section 17, T-26-S, R-27-E, 
and drilled to a total depth of 2300 feet. Five and one-half 
inch production casing was set at 2300 feet, and the interval 
2230-2239 feet was perforated with four shots per foot. The 
Well was then treated through open perforations with 10,000 
gallons of o i l . After treatment the Well produced 100% 
water and was plugged and abandoned on October 15, 1958. 

Other operators have failed to obtain production in the three test 
wells completed during 1958, on acreage immediately adjacent to the 
Unit. Chambers, Kennedy & Ritchie abandoned their #1 Lockwood July 14, 
1958, at a total depth of 2414 feet as a dry hole. This well was 
located in the NE/4 NE/4 Section 35, T-25-S, R-27-E. The same Operator 
drilled the #1 Snowden to a total depth of 2318 feet in the NE/4 NE/4 
Section 28, T-25-S, R-27-E. This test failed to produce and was plugged 
and abandoned November 22, 1958. The Cree Oil Company's #1 Ashland 
Federal located in the SW/4 SW/4 Section 26, T-25-S, R-26-E was plugged 
and abandoned at a total depth of 2110 feet on November 16, 1958. 

Existing geologic evidence is inadequate to predict the presence of 
sand developments capable of commercial production under locations too 
far removed from presently producing wells. I t is our belief that the 
most economic and informative method of evaluation is by developing the 
field on a location step-out basis. 

Our experience in the development of the Welch Unit has taught us 
that the Delaware Sand underlying the Unit is very unpredictable. 
Therefore, i t is our plan to step out as cautiously as possible, drilling 
offset wells to our present producing wells. We hope that the drilling 
of three (3) such wells will give us a better idea where or i f the present 
producing Delaware Sand Zone might extend. I t app^rs to us that drilling 
is the only way to define the present producing Zone and i f we feel our way 
outward from the present producing wells, we feel we can define the present 
producing Zone; whereas, i f we take a big stepout and d r i l l a dry hole, we 
have learned nothing except that that particular well bore will not produce. 

Therefore, E l Paso Natural Gas Products Company, as Unit Operator, 
respectfully submits for your approval a Drilling Program of three (3) 
Wells for the firs t half of 1959. Such wells to be located as follows: 

El Paso Natural Gas Products Company, as Unit Operator, intends to d r i l l 
to approximately 2200 feet in the Delaware Sand using rotary drilling 
equipment. We propose to set 8 5/8", 24#, J-55 casing at approximately 250 
feet using enough cement to circulate to the surface and 5%", 15.5#, J-55 
production casing will be set at a total depth using approximately 200 sacks 
of cement. The production casing will then be selectively perforated and the 

WELL NAME LOCATION 
1. Welch Unit #7 Well 
2. Welch Unit #8 Well 
3. Welch Unit #9 Well 

SW/4 NW/4 Sec. 16, 26-S, 27-E 
Contingent on outcome of the #7. 
Contingent on outcome of the #7 and #8 
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Delaware Formation will be subjected to a hydraulic fracturing process. Due 
will be taken to protect a l l horizons. 

E l Paso Natural Gas Products Company, as Unit Operator, will protect the 
Unit from drainage and will comply with any drilling requirements created 
under the terms of the Unit Agreement. 

Prior to July 1, 1959, El Paso Natural Gas Products Company will 
submit a further drilling program for the remainder of 1959, or take such 
other appropriate action as the Welch Unit Agreement requires. 

If this Plan of Development is acceptable, please signify your approval, 
as required under Section 10 of the Unit Agreement, in the space provided 
below and return an approved copy to El Paso Natural Gas Products Company. 

Copies of this letter are being sent to the Working Interest Owners 
shown on the attached sheet. 

Very truly yours, 

EL PASO NATURAL GAS PRODUCTS COMPANY 

R. L'. Hamblin, Manager 
Land Department 

RLI:JFK:jlw 

cc: Attached List 

APPROVED this > ^ day of 

New Mexico Oil Conservation Commission 

By £ y -V* v ^ ^/c.^ / 

APPROVED this day •'of 
_ _ , 195_. 

Commissioner of Public Lands 

By . 

APPROVED this _ _ _ _ _ _ _ day of 
, 195_. 

United States Geological Survey 

By 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation 
P. 0o Box 1410 
Ft. Worth, Texas 

Magnolia Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Mr. James H, Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

El Paso Natural Gas Company 
P. 0- Box 1492 
El Paso, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Humble Oil & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Sunshine Royalty Company 
P, 0. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P. 0, Drawer 1290 
Ft, Worth 1, Texas 



E L P A S O N A T U R A L O A S P R O D U C T S C O M P A N Y 
POST OFFICE BOX 1161 , E L P A S O , T E X A S 

. •-. Gentlemen: 

We enclose for your approval nine copies of the Plan of Develop
ment for the first six months of 1959 on the above captioned unit. 

After this Plan of Development has been approved by the New 
Mexico Oil Conservation Commission, please forward eight copies to the 
Commissioner of Public Lands of the State of New Mexico for their approval. 
By copy of this letter we are requesting the Commissioner of Public Lands 
to return six copies to us after approval by him. 

December 23, 1958 

Oil Conservation Commission 
State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Attention: Mr. Dan Nutter Re: Plan of Development 
Welch Unit 
Eddy County, New Mexico 

Yours very truly, 

D. W. Reece 
Land Department 

DWR:ms 
Encl. 

cc: Commissioner of Public Lands 
Santa Fe, New Mexico 

cc: Mr. John A. Anderson 
Roswell, New Mexico 



E L P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
P U SJ OFF l-6'E I 0 X ' 61 , EL P A S O , T E X A S 

December 15, 1958 

Direc tot-
United States Geological Survey 
Department of the Interior 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

• Oil Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: REVISION OF EXHIBIT "B" 
Dated December 1, 1958, 
Welch Unit No.14-08-001-1206, 
Eddy County, New Mexico. 

Gentlemen: 

Please find enclosed copies of the Revised Exhibit 
"B" to the Welch Unit Agreement. Copies of this Revised 
Exhibit "B" are being sent to the Working Interest Owners 
shown on the attached sheet. 

Very truly yours, 

D. W. Reece 
Land Department 

DWR: JFK: j lw 
Enclosures 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation El Paso Natural Gas Company 
P. 0. Box 1410 P. 0. Box 1492 
Ft. Worth, Texas El Paso, Texas 

Magnolia Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble Oil & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P. 0. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P. O. Drawer 1290 
Ft. Worth 1, Texas 

John M. Kelly, and wife 
P. 0. Box 5671 
Roswell, New Mexice 



I-i o 
M O 

« 
x o 

W Cd 

H 

PS 

3 

co 
l A 

41 

8) 
P* 

o e 
o 

2 «8 
? o 

O Ti 
I - l 

TJ & 
SH a 
o < 
y 
<o u es o 

u m . 
Q> 60 4-» 
C « H 
3 w «, 
o c S»> 

a> o 
O 64 
I-l 
a» <*H 

T3 

e 
J OH o 

° i 

o +J vO 
2 «J ro 

o o\ m CM 
ed ti vo IT) 

• r l « ee o 1 
ed i - l 

« a> CJ 1 

co l J CO 

o 

o 
2 

i H 
r< 
o 
w 
to 
Q 

y 
«d • 
IM O 
H SS 

Cd 

O 

CO 

y 
3 •a 
o 
u 
PH 

" CN 

< 
CO 

S3 

O 
o 
© 
«tf 

c 
o 
w 
p j * 

I CO 

CM «* 

CO «o 
i r v 

\ 0 o 
CN O 

! 0) 
H co 

C 
CS 
o r H 

t * 89 <S 

W O 
t ^ c j 

c rJ 
ed • 

> 

co 
c« 
O 

ffl 

* 
ffl 
SB 

CO 
o *J 
to y 
cd 3 
PH —) 

o 
rH u 
M PH 

o 
u 

CN 

o 

CO 

CJ 

Q 
i 

vO ro 
ON 
m CN 
\o in 
o I 

3 en 

o 
o 

o 

o 
o 
CM 

4 
•e 
u 
o 

ti «w 
«d to 
u « 
•rt 88 JE3 

«i « 
« <d 

o o 

a. > j» 

CO 

h 
3 

ss 
c« 
*> 
a 

41 
o 

r H k 
w 0« 

u 

w 
<d *< 

o 
e u « 
« o 
« H cS 

o 

o 
u 

o 
ed 
04 

CM 

< 
O 

e 

p 
0 

NO 
cn 
ej» 
l A CN 
v© m 
O I 

I - l 

S cn 

o 
o 

o 
«N 

v» 

8S 

CO ee ee 
cd <d cd 
O a O 

I-I • - I r - i 
ed ed cd 
u M 
3 • 3 • 3 • 

4 J O V o *» O 
cd u cd u ed a 
as 2 2 

09 CO ea 
0 « O * J O 4 J 

CO o te u ee u 
ed 3 ed 3 ed 3 

PH "O 04 TJ 0* T3 
o O O 

- i k i-i u 
H PH H PM 

# 
M 04 

i n 

# 
K 

p
u

 

H fct 
»A O 

r*. o f*. o o O 
00 o 00 00 o m en CO 00 O 

o tt o a • ° 0 
-H cn •4- f - i cn (N rH Cn 
CM CM CM i - l en CM 

c 
ed 
U 
°rt 

m r» oo 
e 

CM 

ca ed 
flj <M 
4J 0 
cd H 
O 

6 
ed 
Pu 

f % 
CM CM CM CM CM 

« • H CA m P4 H CO 
at , 0 

e a c h & co cr» CO <7t 
1 CM OT 8 CM 1 CM 

SO o 
N O N CM y CM O 
i cu ^ 0 « ) i at 

H CO M H co H OT 

3 

ed 

B o 
i1° 

co 
0 *J 
ca O 

o 
r-l U 
H 04 

r*. o 
oo o 

r-i cn 

i n 

eo • 
CN 

m O 
rv o 
oo o 

r-* cn 

m 
rv 
oo 

a 
•tf 
CM 

O r H 
i-i to ed U « « 

J W 0 
o 

ed " 
OH > 

§ 
y —i 
i-i co ed 
u 0) 4J 
8) 4J O 

» 
ti l-H" 
cd ' 
PH > 

< 
8 

CM 

CP 
11 

CM 
t 

CM 

W H 
rv 
CM CM 

8 v . . 
oei 3 

CO 9 t 
« CM 

vO * 
.CM O 

Q 
i 

CM 

as rv 

CM CM 

04 
CO <3\ 

I CM 
vO * 
CM y 

H 
I 

CM 

CO CO to CO 
ed ed cd 
O c3 O 

r H r H r H r H 
ed ed cd cd 
hi u k r i 
3 • 3 • 3 • 3 
w o •M O o 4-1 
ed U ed U ed o cd 
2 2 2 2 

(0 CO CO 

o w O 4-> o u o >» co y to y CO y CO ti 
* 1 ed 3 ed 3 ed cd 

OH t j PH t J PH T3 PH g. 0 O O e rH U r H |H r H U r H o m PH H PH H PH H o 

e>« 5̂  
CM CM CM CM 
i-H r H r H r H 

o « o D 

< < Hti 

CO CO CO co 
0 e o 

3 O 

O Ci u 
| t i i 

vO vO vO vO 
cn cn en t n 
o o 
m CM m CM m CM m CM 
M0 m vO m VO m vO m 
o i o i O i o 1 

r H i-H i—i r H 

a en 1 
m 3 

R 
cn 

8 
cn 

o o o o 
o o o o o o 

o o o o oo 00 CM 

I 
i v <j-
CM - v CM 

i ta 2* 

o y 
CD « 
co co 

co CM -4-
i <n cn 

vO 
CM 

I 
H 

04 
t 

CM 



e 
ed 

I 

§ 
CO 

8 
o 
o 

e 

cn 

to 
eg 
4J 

* 
o 

• J 

> 

o 
o 

o 

CO 

r r f r iP 

CO 
cd 

0 • o u T - l 

0 <d 
01 U 

i - H to 3 • 
< u o 

o cd C J 

u SB 
T J 8) co 

4 J O u 
td <s to u 
o > cd 3 

O H •o 
cd O 
cu i H I - I U 

CO H H OH 

O O o 
m o o 

B i v o o 
o cn o o 
o m m 
cn O CN es 

M • -

> u 
4-1 
01 o 

C A •A 
cd 1-1 r H 
o i - H r H 

CO 
cu 
4-1 
ed 

m m m m o m m 
N r« N i s m N h> 
co oo co co N co co 
I - I - H T - I r- i en t - i I - I 

N N N M <f N N 

• o 
M 

ed fi 
f3 ed 

T> X 
W fa 

« • 
CP ^ 

o 
• QJ 

• J PO 
® T J 

** S o a 
*o a 
o "9 
0) fd 

X • 
H H 

3 
HH i H 
4H £ 
o -w 
fi co 
O O 

PO PQ 

• • 
< O 
S3 4J 

l H U 
H Q> 
H , 0 
O i-H 

X < 

.SCS 

=H u eo 
? Ti 3 
* J ? « 
eo 4J 
O B x 
n o w 
• P0 u 

cd 3 
M 8-s CO 
ed -w -b 

rQ U « 

3 t-H . 

O W tn 

r i f ed 
CJJ 

o t - H 

C J cd 
u r - l 3 « i H u O 

o ed u 
u SB 

T 3 01 03 

u a o 4J 
ed ed CQ U 

o r * ed 3 
X> OH T J 
ed T J O 
01 i H t - H tH 

CO H u OH 

e-5 

0) 00 WJCN 

o 04 
U jco 

es eu iw! 
r4 0H O 

- i f 

CO 
o 

S3 

1>S 
r r « 
I N 

O 

CO 
o 

rr?" 
CN 

CO 

rtf» 
CM 

< 
CO 

o 

s 

u fd <C PQ 
o ca 1 i * i I 

o u v O v O v O co 
S5 ed cn cn cn cn rv 

T J Q o\ O v O v Ov ov 
i - l s m CM i n C M i n CM m CM m i -H 

ed ed 41 vo m \o in v O m v O m v O i n 
i H 03 o i o « o i o e o i 
SH cd i -H i - H t -H i - H t -H 

0) (U o 1 Q 1 q 1 8 Q 1 
CO -3 r 4 cn r-3 cn 3 m 2 en 3 en 

<«H 03 o o vO o m 
O 01 o o cn o m 

S-s 0 o o • o 

• o O o i -H o Ov 
o < v O oo rv -tf ON 

2 r H i n vO rv 

-tf -tf 
w s s 
rv 
CM CM CM 

• "v . - v . 
•rjlOS 53 53 

Q , « OO OO 

IH co cn 
IH « cn cn 
o vO o • 
co CM o o 
o> a oi oi 

Q fH tO CO 

- * 
•— •tf en 

•tf 

s m 
<r CM 

<t — -tf -tf 
« <r a l -H CM 

cn -v. [a cn en — 
» w . CO Cd 

•tf CM ts cn 
* wJJ 

CM CM 4 J 
Q 

A 

CM 
M Cd r H CM CM i -H i - H Cd t-3 H 

I 5 3 1 v » 
H 

i -H 

rv rv co 2 eo CO 03 rv CM rv 
CM CM CM 4-1 4 J 4-) 4-1 CM i - l " V , CM CO 

1 --. t Q * O Q O i rH M 1 4-) 
oei S3 OS t J < t r 4 t J r J O H < 

A 
ei 

Lo
 

A o o A oo S oo 5 f » * • D • oo CM A 

CO cn CO i—1 SS CM S cn W O v CO 
1 cn 1 en cn cn cn i cn rs 1 

v O o v O • -tf • «tf • • v O . v O a 

CM o CM o — . CJ — u u CM O CM CM o 
1 0) 1 m pd o> cd 0) 01 I 0) - V , 1 0 ) 

H co H CO S 3 CO eo co H CO td H CO 

CM 
v » CM 
Cd " v . 

« CO 
•tf 

A A 

CM v t 

CO 
4J < f 

>3 
CO 

r v A 
•tf • -tf 
v . o -v . 
Cd 0) f d 
CO CO g 

4J 

iH Ol » 

H SB CM 
CM 

I 
CN 

I 
CM 

1 
en 



u 
XI 
0 

CO £3 

01 u 
60 0) 
cd c 

60 TJ 

a c 
TH cd 
cd « 
Q) (l) CO 
&. E at 
o 5 SH 

60 CU 
« <r4 <U 

*J co C 
CJ 0) H 
at < 

e H-I 

60 

c 
T- l 

o 
13 

60 -W 6£ 
<t! C cd 

0j 4.! 

c a 4) « 
O °iH 0) -

4J S-l U 
ft, 60 0) 
o «d Pi 

i n m c o c M O m i n O i n t n o o 
c o c o o o i n r v c o c o r v c o o o o v 
H H M l O I ' I f t H f l p l r l O 

r*. i n 
oo r v 
vo oo 
»tf r4 
m CM 

CO 
Ov 
m 
co 

iw m 
o • 
01 — I r - l 

CO 
ed 
O 

cd 

3 • 
4J O 
cd c j 

co 
O 4J 
CO y 
td 3 
0-r TJ 

- a 
m m m 
r v r v CM 
co co vO 

m 
CM CM vo 

i n oo vo m 
r v cO co co 
oo o \ vO vO 
- H o • * -tf 
CN r- l CO CO 

vo r v 
co co 
vO ON 
•tf O 

m m i n i n O O O o o o o 
rv rv rv rv o O O m m m m o 
0 0 oo oo oo m O O rv rv rv rv m 
i-H i-H r H r H rv O O CO CO co co rv 
CM CM CM CM 0 0 i n m -tf •tf •tf -tf CO 

9 • o 

v O 
CM 

• 9 
CM CM 

0 • o • 

ot 
eo 
cd 
0) 

r J 

UH 
o c 

O 
SH - H 
0) *J> 
e cd 
3 cj. 
O °H 

i-H 
-a a 
u a 
O <tj 
o 
0> S-i 
OS o 

u 0) >v 
6 0 4 J 

£f ed r-H 
i - i CS 

o ts >V 
<D O 

1 3 CJ oi 
SH 

cd at MH 
O H O 

CJ 

o 4U 

z cd 
T 3 Q 

r H S 
C« <d at 

l H CO 
SH cd 
0) 0) 

CO r J 

MH CO 

o at 
u 

o y 

o <ti 
25 

4-1 
U 
ed u 

r* OS 60 
CO X £3 
3 rd l H 
« cfl m 

I - I ee g 
r f l CJ S J3 
,« • o * 
M 0 * • 0 
O O O 
S ej o 
CO i H T? 

TJ i-H U CO 
ed ed cfl eu » w £» I 
• ed o m 

CO 
cfl 
O 

cfl 
SH 
3 • 

4J O 
Cfl CJ 
SB 

09 
O 
CO 
Cfl 

OH 

y 
3 

TJ 
o 

rH U 
W OH 

rrP 
CM 

< 

co 

oo 
r v 
o> 
U-1 r H 
vo tn 
o I 

r H 
O I 
r J CO 

o 
o 

o 
CO 

W 
i fi CO 

rv I V 

c CM CM CM 

o i S " V . 
• H ai ei is 
4 J 

ft A « o 

i H CO CO CO 
SH i i r o 
y VO Srt • 

CM U CO CM 
Srt • 
CM U 

0 ) 1 1 t u 

Q H H co 

CO 

PQ 
I 

co 



co 

r v 
oo 

ed 

u 
9 

4 J 
CD 

55 

O 
O 

CO 
u 
o 

o 
u 

PH 

as 0 

6£ i - H 

* 
4=5 ® 

u—S S3 
S» 
ff II 

SCJ 
!V 

S3 
S» 
ff II 

Xi 

o U w H 
04 as O H 

OH a T l ao T l 

O O O O O O O 
o irt m o m i f l !*> 
?v r v r v i f \ j * * , gv co 
IT ( N f l O H 
co "tf «a- co 

m N CM m 
r v t v \© sv r v 
0 0 CM CM CM 0 0 
p—* c3̂  cr* cr* r-i 
CM VO VO VO CM 

O O O O 
i n i f t m m 
r v r v r v r v 
co co co co 
v t - t f "4" 

e o «-j m 
o o 

orf „sc3 .St? 
49 <j a hi 
«S f l »rl o 
k u u w 
O Ci} ai 9 
C U T ) T> O 
U ® ® o u u 
U fa fa 

«-3 * 9 

td 

O H 
f l 

e 

e i 

fa 

CO 

e *a B 

0J M O 

O fa H 

ed • 
CO K4 

b T> 
O SH 

T) «fl 
f t 3 
10 T ) 

l - t t d 

<-> a 
e TJ 
a> 3 

TJ O 
3 6 
© CO 
S3 • 
CO PS 
• 

O co 

O I 
OS 3 

S3 S3 
cu at 

TJ TJ 

o o 
S3 S3 

CO CO 
• • 

53 U! 

S3 
0! 

O 
SH) 

CO 

t d 

o o o i n m m m o i n m m t n c o c M 
O i A O O i v i v i v r v i r i r v r v r v t v » - ( v o 
in r v o o o o o o o o o o r v o o o o o o o o o o i n 
( V r O O O r l r l r l H r l r t H r H H N l O 
co c n i n i n c M C M C M c M ^ C M c M c M C M c o r v 

at 

SH 

3 

I 
CO u 

60 TJ 
C IHI 

°t-i cd 
> S 
U TJ 
M t d 

S3 
O 
4J 
CO t - l 
(3 cd 

f t 4 J 

15 £ 

4 

O CM CM 
s - l 

to 
f t i i 

4J> © 

« s—I 
i-H] i-H 
r H t i ] 

• o 
M 
cd S3 
S3 cd 
TJ to 

co 

4 J 
cd j t , 
n o 
• o» 

r-l m 

u 
MH f l 
«4H 3 
O 
S3 
O O 
« « 

. t 
4U 4-9 
CO CO 

if 

OH H fa 

< O & 

tO 4J JH 
•H t l (fl 
U Qi Xi 
U X i S3 
O rH 3 

r * 
CO 

tn% 
u 
co o « 

I d fa 

OJ 60 
X S3 
to f l 
Cd r G 

r H CO 
O 3 

• O 
04 • 

O 
01 

i H T J 
i-H b 
cd cd 

4J 3 

SS P3 

o 
o 

OJ 
f l 
to 
to 
01 

CO 
cd 
o 

cd 

u 
•W O 
ed O 
S5 . 
O 
CO 
ed 

OH 

Cd 

4J 
U 

SH 
OH 

r4f 
CM 

e 
co 

0 

CO 

co 
rv 
as 
l O rH) 
vo m 
o o 

i-H 
U 0 
r J CO 

VO 
I V 

e 
0 > 
trH 
CO 

v r 

t d 

t d 
a » 

r v co 
CM 
g to 

PS w 
o 

» i J 
CO »o 

I VO 
VO • v t 
CM CJ s , 
D 01 fd 

H co g 

a 
g 

CO 



u 
OJ 60 X t 

X l C G 
G • H cd 

& 4J 
rd 4-s 

u to C 4J 
0) 01 0) 0) 03 
00 c eu a 0) 
ed o c to 

fa o 60 0) 
« i - l 4-1 

4J 4-> CO G 
to G CO M 

o> a> <rj 

to 6 M-l 
OJ o> to O 
4J 01 o 

c to 0) 
M 60 4J 6(1 

<! C cd 
00 0) 4J 
G G B G 

TH O 0) 0) 
.M T-l 0) CJ 
to 4J r. to 
O a 60 01 
E* O <C fa 

0) 
6C 

> i cd 
4-1 44 
r-l e 
cd 0) 
!*» U 
O to 
es o> 

fa 
60 
G x i 

°rl C 
•a td 
i H 
to to 
to 01 
9 > | 
o o 

01 
CO 
ed 
CU 

r J 

M-l 
O 

•o a 
to a o <T o 
at to 
pe! O 

to 0) 5*, 
O) 6 0 4J 

§ ed 
4 J 

O G 
0) 

TJ o 
to 

N 
o 

0 4 

cd cu 
r-H fa 

0 4 J 
Z cd 

a 
r - l X ) 
cd e oi 

•I-I cd to 
to ed 
01 0) 

CO r J 

to 
M-l ( i i 

o z 

4-1 
o 
cd 
to O 
H Z 

o m m o 
m r v r v m 
i v co oo r v 
cn r-i r-i en 
-tf CM CM «tf 

m m 
rv r v 
oo oo 

G G G 
01 a> a> 

XI TJ X) 
r* > 

o o 
G G G 

CO CO CO • 
r j • • 

ES 52 
01 
60 eo co 
to oi oi 
o ~ 
OJ 

rv tr 
en r> 
ON oc 
o — 
i-H CM CM CM 

I 

c 
dJ 

G r - l 

•8 S 
Et 4J 
0 CO 
<3 

CO r - l 
• r - l 

U O 
to 

01 to 
TH Cd 
to c j 
ed • 
r€ W 

CO 
ed 
O 
r H 
cd 
to 
3 « 4J o ed CJ 

z CQ 

o 4J 
CO O 
ed 3 
fa X I 

o i-H to 

g 
H fa 

«n t n g O O 
r v r v o i n o CO 00 t n r v o rH i-H r v en o CM CM oo ON o 

o 0 • 0 0 

vO o r-H 
CM rH 

to 4J 
01 0) 

r* 0* 
cd oi c 

rC O 
to 3 4J 
to co 
td • G 
» « T 4 

IS 
60 X I 

X C to 
O i H Cd 
to > 3 
OJ M XJ 

r V 
to 
to 
CO 

o 
H 

3 rH W OS 

XJ 

fa 

r v 
CM 

CO 
« 

vO 
CM 

I 

H 

a 
i 

CO 

O O O CM CM CM CNJ ^ r 
• • » • ' • t < 

1 1 CM CM 

C 
cd 
o 

•iH 
to 
0) 
B 
< 

fa 

to 
cd 
O 

cd 
to 
3 • 
4J o 
cd c j 
Z 

to 
O 4-1 
to o 
cd 3 
fa X) 

o 
r H r J 

Ct} fa 

r t f » 
CM 

e 
w 

o 

E3 

CO 
ON 
ON CO 
in -vivo i 
O r H 

t 
CJ o 
r J r H 

o 
v t 

r v 
CO 
vo 

IS 
CO 

t d 

-tf 

w 
CM 

r H 

Cd 
i cn 

r v 
CM co 

I 4-) 

CO O r H 
i co co 

m • -tf • -tf 
CM CJ v - . O v»» 
• a) M 0) H 

H co co co co 

< 
i 

-tf 



60 TJ 
c s 

=H nj 
4-> 
fd 4-s 
to 4-! 
ai at co 
a g a> 
O B to 

oo at 
<s> ° r l 4J 

4J (0 £3 
a CO M 
at < 
0 ^ 
o) to o 
a» o 
to 0) 
60 * J Ot 
«£ ti ed 

ai 4J 
C S C 
o o> at 

T l t l U 
4J 84 to 
a. oo cu 
o < PH 

cF 
4-9 c 
at 
u 
to 
0) 

PM 

T J 
fl 
cd 

to 
at 

in oo vo tn vo rv 
N c i CO CO C l C l 
oo cr» vo \o vo o\ 
•-" o <t -* -sr o 
CM r H C i CO C i r- l 

tn m m m 
I S N r s N 
00 00 00 00 
i - l r- l i-H i-H 
CN CN CN CN 

O 
m 
rv 
ao 
vO 
CN 

ed 

f 
OS 
f t 
TJ 
i H 
to 
to 
at 
> o 

ed 
at 

o c 
o 

to -H 
as 4-> 
Cj ed 
? o 
O - r l 

l-H 

TJ a 
to a o <f 
CJ 
at to 

OH O 

to «) S-i 
01 60 4-» 
C Cd rH 
3 4-t (d 

O C 
0) o 

T) O 04 
C to 
cd at MH 

h i Cu o 

o CJ 
O 4J 
2= ed 

Q 
r-l T» 
K e ci 

• r l Cd Cfl 
to ed 
at at 

CO r J 

MH CO 
o at 

to 
• o o <c 

SS 

c 
o 

f l 
4J 

a 
to 
o 
CO 

at 

o 
cd 
to 
H 23 

W 
I 

CNI 
I 

OS 

co 
i 

m 
CNl 

CO 
cd 

O 

ed 
to 
3 • 
4-> O 
cd o 

co 
O 4J 
CO CJ 
cd 3 

OH TJ 
o 

r l to 
W OH 

o o o o o o o o o o o o m in 
o o o m m m m o m m m m c N c N 
o o o r v r v r v r v m r v r v r v r v v O i r H 
o o o c t c i c i c i N c i c t c i c i m c i 
o o O v t « * s t N t e o v t s t v t v t v o m 

CN CN 

CO 
« 4* MH 

ti • W 4J MH 
O to 4J ed j s O 
so n o « u fi 
<u * f t . at o 
Cd r H r H | J l 5 Q ( 0 ( O P 0 1 
3» r H f d • • # 

• ed • ® T J - < o £ e 

o m o to ti 
to • O 3 co 4J to 

C f l CS . * 13 J f t to ed 
« > c O "S to o> rQ 

FH ed cd QJ M to rQ C 
fl> 4=5 to to 43 • O T-H S 
SC O J O r z . H H S - 4 . 0 

CO 
cd 

ed 
to 
3 * 
4J O 
ed o 

55 

X X OJ 
y ee x 

• H 3 to 
9 tat ed 
4-J r H 
CO X i O o w • 
« to oS 

c> 
cd > en 
to « *H 
« TJ H 
c j ed cd 
cu ;» w 

r H » cd 
W C* 55 

60 
ti 

f l 
rC 
co 
3 
O 

at 

J 

O 

TJ 
to 
ed 

I 

5 
ed 
ti 
O 

Q 
(0 
0) 

0) 
f t 
ca 
CO 

>-) 

o 
eo 
ed 

PH 

eo 
4-» 
U 
3 

TJ 
O 
to 

PH 

8-s 
r J f 
CM 

CO 

« 

co 
o\ 
C\ CO 
m -tf 
VO » 
O rH 

CJ O 
r-J rH 

O 
O 

O 
CM 

rv 
CN CN 

OS 23 

CO C i 
I CO 

i n 
CM 

I 

pa 
i 



CO 

O 

O O O O 

in o m in 
rv in rv 

Pv CO CO 
.^f CO -st v t 

i n 
r v 
co 

m o 
r v i n 
co r v 
cjs CO 
O v t 

o 

r v 
oo 
i - < 

r v «-« o o o o m m in 
CO ( V pv o i 

CO CO s-H 
v t CO 

o 
a e 

M 

Oa W 

O vn SN o ess «n 
i r j jv, r v vo r v r v 
r v oo CM CM ess oo 
CO r H OS- Cjs CJs r H 
4 fM vO vO VO esi 

O O O O 
m m m m 
r v r v r v r v 
CO CO CO CO 
V t « * V t V t 

O 
i n 
r v 
00 

is 
*s O 
ed u 
Z 

co 
0 w 
CQ O 
cd S3 

01 "O 
rH ° 
Cd OH 

o o o m m i n i n o i n i n i r i m c o c s i 
i n o o f v r v r v r v m i v r v r v r v r H v o 
r v o o c o o o o o o o r v c o o o o o o o o o i n 
CO O O rH ij—I rH rH CO rH rH rH rH CM sO 
o < i i n i n c M P s i c M C N « S ' C M C M c M c N c o r v 

cd o 

*i Q 
cd o 
Z 

to 
4J 
CJ 

o 
co 

OH XI 
o 

rH b 
Fd OH 

r r f l 
esj 

Hi! 
9 

CO 

3 

i=4 "TJ 
?d e 

°c=fl ^ 

@) 
CO 

cd 
e 

PO 
g 

v t 
oo 
O 00 
f v ^ 
so g 
O rH) 

D u o 
r J r H 

X ) 

o 
u 

o 
o 

• 
o 
vO 

Id _ 
g v t 

r v v ^ 
CSS IS 

I CO 
OS 

» c j . 
CO CM 
g 

m • 
CM O 

0 OJ 
H co 

H Z 
< 
g 

m 



co 
Cfl 
C5 

(0 
to 
3 
4J 

* 

i n co vo i n * N 
( V f l f i CO CO CO 
00 Cf> VO vO vO Ov 

o < t < t < t o 
CM 1-1 CO CO CO r-l 

i / i m i n m 
o . f s i s N 
co co oo oo 
1—1 1—1 1—1 r - l 
CM CNI CM CN 

CD 
CO 
tfl 

r H 

o c 
o 

to i H 
0) 4J 
S3 tfl 
3 U 

O -H 
i - l 

TJ a 
M a 
o <T 
u 
<u u 
OS o 

S-i tt) 5» 
4> 60 4J 
C tfl 
5 4J « 
o e 

tt) o 
CJ OS 

. u 
cfl 01 4-1 
»J CV, O 

TJ 
13 

O 
S5 

Cfl TJ tt) 
1-1 Cj CO 
to cfl tfl 
0) a) 

CO r J 

VH CO 
O OJ 

to 
• c j 

O << 

g 
o 

co 

Cd 

O 
U 

CO 
4-1 

o 

•§ 
o 
to 
0< o o o o o o o o o o o m m o Q O 

o O i n t n m t n o i n i n m i n c N c M O rx rx 
o O r s r s r s r s i n r s r s r s r s v O i - i i n K J 2 J 
o O c o c n c o c n r s c o c o c o c o i r . c o r s . ro ro 
t ^ i n - * s t < t < t c o < t s t s t s t v D i n o o ^ ^ . 

O to co at 
• a) ca i-i 

o g S to 
a) 3 co 

o 
to 
to X 
cfl U 

to 

- 4 1 

3 r - l 
m oi 

43 0) 
CO xt 
cfl • 

» us 
60 TJ 
S3 to 

_ _ i H « 
CJ to r* 3 

• 0) to T> ffl 
Cd 3 M (d 03 

vO 
CNl 

S3 
o 
4-1 
CO r- l 
C « 

•H 4J 
5 5 £ 

H 
to 
to 

i 
r*» 
CM 

i 
OS 

CO 
I 

t n 
CM 

I 
H 

CM CM 

to 
u > 
O 4J 

Cd r - l 

s 
O • 

co 
0) VM 
4J CH 
c t ) ? ^ - o 

n u (3 
, ; OJ O 

r l H H 

. tfl 
cfl C 
to TJ 
fa Cd 

to 
cfl 
O 

cfl 
to 
3 • 

4J O 
Cfl CJ 

S5 
CO 

O 4J 
CO CJ 
cfl 3 

04 TJ 
o 

rH to 
td 0* 

6-« 
r r f l 
CM 

CO 

D 

CJ 
I 

<t 
oo 
O 00 
rs. < t 
vO l 
O rH 

I 
u o 

o 
o 

o 
vo 

6) TJ 
to (3 
O 3 

TJ 
O 
tt) t d 

43 • 
H H 

"fi to o •§ to 

< ! U 3 

4<S 0) 
0) <̂s 
3 to 
w tcj 

rH 
43 O 
4J • 
to 03 

3 r H 

a td 

60 
C3 

•H 

X l 4) 

9 - 3 

g 
o o o 
TJ 

to to 

I I 

0) 

et) r H 
0 rH 
O _ 

Q T } 
• to 

ES O 
fa 

0) ^ 
•H i>» gKlrJ 
« to ™ 
co S3 
ttl 0) 

to 
m to 
S3 S3 

4) 
•US 

o 

0> 

td 
i 

r s 
CM ~ s 

i t d 
OS CO 

CO ON 
I CM 

t n • 
CM O • 0) 
EH CO 

< 
I 

m 

PQ 
I 

i n 



&% tS f ) $ 

ae u to a *!> 
«e § # @ w 
PM e cw g as 

§ O B to 
O 60 @S' 

SO fJ 88 M 
m # «C 
toi «H 
® ® to o 
w # © 
e to © , 

M 60 «*: 

60 03 & 
e s s e 

f l © ® @; 
^ f l ® O 
to 4J to to 
O & 60 aj 
3 O < OH 

6£ 
^ eS 

r='i 0 
«e © 

© to 
eS ® 
. „ fa 

o © 
N> fs, 
en en 
* * v t 

JV 
co 
S"H 
CM 

m o 
IN. m 
en rv 
en. en 
O v t 

© 

r v 
oo 
J-H 
I N 
*-8 O 

o M=J 
en I N 

en 
• v t 

a 80 
m i d 

o ±a 
•w ee 
«8 to 
to| 

il 

to 3 
^ ea 

» i H I 

43 to 
60 *S 

43 

OT 

OT 

to 

CO 

60 S 
•a a 
t d K 

O TJ 

0 f » 
5 05 

OS B 
a o (14 

S3 ^ © 
o 

f ) £6, X to 
W 9 O & 
eg M I f i *» 
to to to 9 
& TJ TJ 
to ® 93 
O to to 

«S OS 

os to 
o ® 

# 
S On 

as ts 
TJ 9 
£ *s 
49 to 
rH O 
O I K 

o o 
sn m 
I N ess 
en »-i 
v t en 

M 
W 
M 

© m N 
nn (N f v v© 
I N co CM CM 
en c—d CTt 
v t *M ve vo 

# « 
TJ to 

sss u% 
I N . I N 
CM 0 0 
ey» s=4 
VD CM 

O O O O 
m m «n m 
I N IN !N IN 
en en «n cn 

g 
o 
m 
r v 
oo 

• 
vD 
CM 

© 

CO 

O 

<« 
5=4 
f l 
o 

3 
o o o o o o o o o o o o o o o 

o 
r-t 
e« 
to 

Z 

© 
«8 
e« 

0 4 

r - l 
t d 

O 

eo 

© 
to 

O H 

o o o o o m i f u n m o i n i n i n i n f i N 
o i n o o o r v r v t v , r v i n r v r v r v i N r H v o 
o r v o o o o o o o o o o o r v o o o o o o coco m 
O c n O O O r H r H r H r H C O r H r H i r H r - l CM VO 
O e n O O O C M C M e N C M v t C M C M C M C M C n i N 

CO O rH) <SJ CM 

es 
& e> 
es 43 
s-tje co 
as O 

o Sfj o 
I n CO ,-3 

S-4 
5=S to 

e e "@ to 

to 
© 

TJ 

CO _ 

FA & e 
o to 

a> e • 
T> co tc 
f l o 
erj O ea 

rH) • as 
s o l 

® ci 

o 

** * 5 
CO 

S3 C 
co co s=e 

o » rH) 

s w © 
co es 
9 ) f l 
e to 

to 

CO 4 3 
to Qe 
ecj o 
Es US 

00 T) 
.Sd e 

"" f l «s 
U to 

td 3 

to TJ 
t-H fd 

u 
CO i 
S3 

f ! 

to 
to 

3 

66 W 
f $ 5=0 
4J €3 

OS 

o 
© 
Z Z 

a *© 
(ri'it 

TO 
M eti 
to 

® 
CO 

«M OS 

© as 

SS 

TJ 

® 4 3 

43 to © 
60 ^ f l 

f S c» B-H 

to r H r H r H 

JS rH td es 
a r t • 4J 

os jc o o 
*» es es 
cu to to 
PO O PM 

43 
60 

f l 

43 
« 
9 
OS 

8-S 
CM 

e 

e 

oo 
o 
0 0 r H 

oo i n 
VO 0 
O r H 

0 
Q CM 

O 
O 

O 
vO 

f j 

4=9 • 
43 to 
60 i-i 

f l « 

to 5-4 
JE e-H 

a m 
05 K 

>>ecJ 
w 
4J es 
eu to 
m o 

O eS 
f l PO 
5=H o 
r H t-3 
t d 

o es 
O to 

o 
"Ho 
es as 
to 43 

(IH H 

MH 
MH 

r^ O 
CJ S3 
as o 
M so 
TS <C 

S 
9 co 
• I to 
Cd to 

• o 
H S 

r ^ 
c j y 

• H f i 

4 J W 
CO 

o 
P0 

(0 

4J to 
to eS 

45 S3 
rH 3 
•< Q 

03 4=) 
O CO 43 
B O W 

• « to es 
Es © 

es §t as 
to co ° H 
4J TJ r l 
cj es CS as r* « 

rH • cS 
Cd C* S3 

60 
S3 

f l 
43 
co as 
3 a 
0 4 3 

9 

• a o o 

to co 
fS OS 
? s 
o c3 
fC •n 

S3 
© 

Q 

6J 
f l 
CO 
CO 

cu 

es 
O 

AS © 
es a 
z 

CO 
© *J> 
99 ( J 
es 9 

OH TJ 
O 

5-H to 
I d OH 

CM 
r H 

CO 

S3 

oo 
o 
0 0 r H 
co i n 
vo o 
O 5=3 

0 
Q CM 
r J r H 

o 
o 

CM 
r v 

Cd 
I 0 

j r v 
dfcM 
" „ 0 

OS 

f i CO 
to II 
a i n 

CSS 

W v t 

CM to Vt 
CM 
- v , 
CO 

t d td z CM a 
0 » a *v . Z 

I N < t r v v t Z v t 
CM - s , CM V CM s , 
! ES 1 3 « " " v Cd 

OS Z OS Z v t v t Z CO 
•v . v . , 

co CM § co cn CO VO 

•v . v . , 

co CM § co cn I N 
a CM 0 CM CM CM 

vO • VO • v t v t • o 
CM O N o w o Q 
a as o as Es Es as OS 

H co H co co co co CO 

c • ( « 
to ©I o 

SH Z l « vO 



60 X ) 
C (2 

t - i cd 
4J 
co U 
S-l C 4-1 
0) 01 co 
a g o 
O 2 to 

bO o> 
« c 
CO M 

to o 
o 

0) 
bO 4J 6£ 
< C rt 

I 0) 4-1 
B S C 
O O) 01 

i - l 0> o 
4J to to 
a, oo oi 
O <t> Pu, 

OJ 
6C 
cd 

4J 4-J 
i - l c CO ai 
Sx. O 
O to 

OS 0) 
04 

60 
e XJ 

1-1 c XJ cd 
i H 
to to 
to 0) 
0) r j 

> 
o O 

at 
CO 
cd 

3 
m 
o e 

o to i - i 
OJ 4J 

cd 
o 

O • i - i 
r - l 

XJ a 
to a 
o < 
o 
a> to 
OS O 

o m 
in rs 
rv oo 
CO r- l 
<t CM 

m o m m oo 
rv i/> rv rv co 
oo r- oo oo CT» 
r-l CO r-l r- l o 
CM v t CM CM r- l 

rv u~> 
oo rv 
vo oo 
V t r- l 
m CM 

co 
OX 
m 
oo 
i n 

o • 
r- i 

OJ 

m m m m o o v O m M O r s , m m m m 
r v r v c M r v c o c o c o c o c o r v r v r v r v 
OOOOvOOOONvOvOvOON oo oo oo oo 
1 - l i - l i n i - I O V t V t V t O r-l r- l i - l r- l 
C M C M v O C M r - I C O C O C O i - l CM CM CM CM 

to C C C 
- > 01 OJ fl) 

Oi F O TlJ * 0 
(3 & > 3 
0) o o o 

XJ ti c {3 
3 co eo cn 
o 
C ° o • 

co sc a * 
o 

O CO CO QJ 
« 01 01 i- l 

p S E to 
0) cfl cd a 
O *""3 2s 

i 
C3 
0) to 

0) 

g 
o 
i n 
rv 
oo 

CO 
cd 

O o 

o r - l o Cfl 
to CO 
3 4-1 
4-1 CJ 
Cfl o Z XJ 

o O to 
CO 04 
cd 
04 

r - l o 
W o 

o 
o o o 
m o o 
r v • o CO r - l o 
ON o 

© i n i n m m o m i n t n m co CM 
o c v r v r v r v m c v i v r v rv rH vo 
o o o c o c o c o r v c o o o o o o o o o i n 
O H H H r l C l r ( H r l H N \ 0 
O N N N N ^ f N N N CM CO r v 

vO 
CM 

3 o) 
Cfl 0J CJ 

43 43 O 
co Es 4J 
to CO r-l 
cd • C es 
ES US i-l 4J 

Es p 

o 
to 60 X) 
to ^ C to 
cd CJ i - l cfl 
c j to > 3 

* 0) to X) cd 
id 3 M td 33 

to 
to 

to Oi > 
OJ 60 4J 
C cd r - l 

3 4-s cd 
O C > 

QJ o 
X) CJ OS 
c to 
cd Q) U-l 

r J 04 o 

O) 
o 4J 

z D
a 

r - l 
cd XJ 0) 

1-1 C CO 

to cd cd 
0) QJ 
co r-l 

MH CO 
O OJ 

to 
• CJ 

p <; 

f3 
O 
•to 
4J 
a 

•r-r 
to 
u 
co 
OJ 

Q 

o 
cfl 
to 
H 

W 
I 

rv 
CM 

i 
OS 

co 
i 

vO 
CM 

I 
H 

O i H CM CM 
rH > 

4J 
0) * J 

4J . © 
43 r l - r l 

£3 60 r H 
cfl i - t « r- t 
cJ to r-i cd 

l H ES r-» 
to • §t • 
0) OS PC o 

I 
C3 4J cfl cfl 
cfl o) to to 
04 P0 O b 

CO 
cfl 
O 

CO 
0) 
4J v-i 
tS .Si 
(0 O 
r J 

OJ 
to 

o XJ 
0) w 

43 • 
H H 

^ .is 
<4H ««H -H 

o B B 
C m m o o o 

« P0 « 
• • • 

< O Es 
o) 4J to 
•*H to »S 
to OJ 43 
to 4S a 
O r H 3 

x < a 

o 

CO 

o 
M 
cfl 
to 
4J 
c j 
0) 

H fa 

0) 60 
rVS C 
to iH 
cfl 43 

rH « 
CJ 3 

• u 
oei * 

O 
OJ : ! 

i H X ) 
rH to 
CS « *•» &* 
Cfl O 
Z K 

0) 

o 

0) 
CO i H 
4) U 

§ s 

cfl 

8 

td 

O 
CO 

CO 
4J 
U 
3 

x) 
O 
to 

04 

r»e 
CM 

a 

CO 
e 

<6 
i 

ON 
o 
00 rH 
oo m 
vO « 
O rH 

I 
O r H 
r J r H 

O 
Q 

O 
CM 
ON 

td 
I 

rv 
CM 

I i-H v ^ ^ r H 
OS < Es Es <C 

i-H CM CM rH 

co o I-H <t m 
VO 
CM 

I 
H CO CO CO CO 

00 



u 
o> 

X ) 

~a 
rH 

to 
0) OJ 
00 B 
ca ? 
PL, O 

4J 
CO 
01 

u 
0) 
4J 
e 

eo XJ 
(3 C 

i H td 
4J 
CO 4H 
to C 4J 
oi CB co 
a s o 
O C t o 

00 0> 
44 CO C 
t ! ffl H 
oj <: 
o> to o 
a> o 

at 
M 00 4J Ot 

00 

e 
i H 
.IS 
to 
o 

i H 0) 
4J to a. oo oi 
O < (to 

0) 
ot 

rH CO 
4-1 

r H c 
* 0) 
r H CJ 

o to 
OS 01 

04 
00 
c -a 

-r4 c XJ cd 
•to 
to to 
to O) 
0J c3 
> 5 o o 
O) 
CO 
cd 
OJ 

r J 

<*H 
O (3 

O 
to l H 
QJ 4J 
r j cd 
3 CJ 
o i H 

r H 
XJ a 
to a 
o < 
CJ 
0) to 
OS o 

in oo vo in vo rv 
(V. CO f l f l f l 
00 OV VO vO vO ON 
rH o < t v t «* o 
CM r H CO CO CO r H 

m m m m 
N N IN IN 
ao oo oo oo 
r H rH rH r H 
CM CM CM CM 

I 
0) 
to 

,1 

to 
ot 

r H 
OJ 

r l 

o 
m 
rv 
ao 
• 

VO 
CM 

cd 
Ui -H 4J 

O 
to 00 XJ 
to A! C to 
cd cj T4 cd 
O to > 3 

• OJ to XJ ™ 
W 3 rH W S3 

Ee p 
H 

r H 
to 
to 
cd 

co 
cd 

0 >N 
rH { -
cd Cd 
to 
3 
4J 
td u 
SB 

CO 
O 4J 
CO O 
cd 3 

PH XJ 
o 

r H M 
w em 
o 
m 
r v 
co 
ON 

o o o o o o o o o o o o o o o 

m m m m o , r > i r > ' r i i n c o r v r v r v f s i . i / , i r v r v r v f » a ^ H j 
o o c o o o c o r v o o o o c o c o o o 
r l H r l p l f l H H H ^ f j 
C M C M C M e M V t C M C N I C N I c M C O 

CM O 
vO IO 
i n rv 
vo cn 
Pv Nj 

• i 

CO 
cd 
O 

cd 
to 
3 • 
4J O 
cd o 
z 

ca 
O 4J 
CO U 
cfl 3 
04 XJ 

O 
rH U 
W 04 

to QJ fr, 
QJ 00 4J 
C ed r H 
3 4J ed 
O C H 

0) o 
XJ cj oS 
C to 
cd oj UH 
r l f a O 

OJ 
O 4J 
Z td 

a 
r H 
ed 0) 

•H XJ CO 
to (3 cd 
0) cd 0) 

CO | J 

M-i CO 
O 0) 

to 
• CJ 

CJ 
cd 
to O 
H Z 

4J 
C o 

CJ 

4J 

vO 
CM 

I 
H 

ao 

6-« 
r ) f 
CM 

<1 
CO 

e 

co 

PQ 
l 

00 
00 CM 
vo in 
O i 

r H 
O i 
yA VO 

O 
O 

o 

o 
VO 
i n 

w 
Z 

CM 
v ^ 
CO 

v t 
W v > • W 
r v to 
CM « 

I CM 

CO 

I CO 
vO * 
CM O 

I QJ 
H co 

ON 



u 
<u 

X) 

c 
CM 
rH 

r4 
at at 
eo c 
to 5 
PH 6 

4J 
co 
a> 
to 
a> 
u c 
M 
00 

c 
iH 

00 X ) 

c c 
iH ed 
u 
ed 4J 
to C * J 
01 4) tO 
0 2 to 

oo a> 
» iH 4-> 

w to d 
C co w 
01 <• 
§ 4H 

to o 
CD o 
to ai. 
oo w oc 
< «? 

I 0> 0) 
01 CJ 
to to 

bi oo at 
O O f M 

at 
oq 

>> ed 
4-> 4J 
rH (3 
ed at 
fx o 
q to 

oo 

r j c 
x) ed 
•to 
to to 
to ai 

t 
o o 
0) 
CO 
cd 
at 

r J 

MH 
o c 

o 
to 
a> u 
a rt 
? u 

O 'r l X> 
to 
o < 
o 
tt) to 

os o 

to ai >i 
CD 60 -U 
C ed 
5 4J ed 

5 ts H 
Ol o 
U OS 
to 

cd at MH 
r l ft O 

X ) 
C 

m co m vo r s 
N Cl f l Cl Cl f l 
00 Ol vO vO VO OV 
H O < J < } « * 0 

4 f i rt r i H 

l / l U l Ut l / l 
rv. is, r s rv 
oo oo oo oo 
rH rH rH rH 
CM CM CM CM 

to C C3 C 
- i OJ 0) at 

e» 'TJ 

G 9 9 9 
at o o o 

x » d d C 
3 CO CO CO 

o 
{ J i l l 
co OS S3 * 
c j to CO et) 

• ot at I H § I i S 
O •-> •-» s5 

i 
e 
at 

g 
o 
m 
rv 
eo 

cd 
c j 

2 
3 • 
44 O 
ed CJ 

S5 
CQ 

O 4J 
CO U 
ed 3 
PH XJ 
rH S 
W OH 
O 
in 
rv 
en 
OV 

g o o m i n m i n o m m m i n c i c M 
O o r v r v r v r v y i r v r v r v r v ^ v o 

o o o a o o o o o o o r v c o o o o o c o o o i n 
O O O H r l H H f l H H r t H N l O 
O O O e M C M C M C M « H . C M C M C M C M C l r v 

to 
a) 

rH 
9 a> 

V0 
CM 

— - O 
CO 91 ? U 

to CO rH 
rH • C Cd 
rH St & iH 4J 

B St O 
00 XJ H 

to ^ C to rS 
« CJ -to rt to 
O to > 9 to 

• OJ to XJ id 
W 3 rH M OS 

O 

z 

QJ 

rt 
a 

rH - a 
rt d at 

TH rt 05 
to rt 
oi at 

co j 

MH CO 
o at 

to 
• o 

5* 

o 
rt 
to 
H 

td 
l 

rv 
CM 

t 
OS 

CO 
I 

VO 
CM 

I 

H 

O * rH CM CM 
rH M 

at 
09 
at 
at 

d 9 
rt co 
cj • 

•to fa 

to 

1 
•3 at 

oo 
d to 

rt rt 
OH 35 

CO 
rt 
c j 

rt 
to 
3 • 
« o 
ed c j 

Z 
co 

O 4J 
05 CJ 
rt 3 

OH XJ 
O 

rH to 
fd OH 

r # « 

CM 

CO 
0) 

4-1 • 4J 
« to ed 
o >-i » 

rH > J 
Cd rt 

• IE « . ° ** to » O 
t ! os x j 
> d o 

rt cd at 
*J to u xi 
a> fa o H 

T» "o jd 

je »w 5 *S 
U Q CO 4J 
OJ d O CG 
tt O M O <a 

rt tt o 
* > • • • « 

J
C < O Cs ^ 

rt 

CO 4J SH to 
•to to ed « 

td to OJ Xi CJ 
to rQ d OJ 

• Q s—I £3 rH 
H S «U O Id 

r * 0) 
CO Jd 
3 to 
tt as 

< 
« 

co 
s 

& 
tt 
I 

CM 
CM 
CO rH 
co m 
vO I 
O i-H 

I 
CJ rH 
• J rH 

O 
O 

» 
o 
•st 
vO 

Id 
I 

vO 
CM rH 

I rH 

os <: 

CO vt 
I CM 

vO • 
CM O 

i at 
H co 

<: 
o 



u 
01 

• d 
co c 
- i P 

01 to 
00 Q> 
cd d 
Ou 3 

O 

4-1 
CO 
CD 
to 
0) 
4-> 

60 
(3 

•rl 

O 

60 T J 
C C 

•r l (0 
4-1 
rt 4J 
to d 4J 
0) 0) CO 
a fl oi 
O H to 

60 0) 
« iH 4J 

4J CO C 
C CO M 

cu <: 
3 0-1 
o) to o 
o> o 
to 
00 4J 6C 

< «? 
Oj 

01 

0) 
•to QJ 
4J to to 
a oo oi 

o <: p-i 

0> 
6C 
rt 
u 
c 
0) 
o 
to 
01 

„ 04 
00 
C TJ 

•rl C 
TJ « 

rt 

to to 
to o> 

* i 
o o 
0J 
CO 
rt 
r-1 

o c 
o 

to 
a) 4J 
C rt 
3 CJ 

O -H 

TJ a 
to a 
o <; 
o 
0) to 
03 O 

to 01 rS 
01 60 4-1 
i rt 
3 4J rt 
O Ct H 

OJ o 
TJ CJ OS 
(3 to 
rt oi M-i 
J 04 O 

o z 
OJ 

rt a 
rH TJ 
rt (3 OJ 

iH rt co 
to rt 
OJ 01 
cn >j 

MH to 
O 0) 

to 
• cj 

d 
O 

•to 
4-1 

a 
• T P 
to 
u 
to 
oi 

Q 

o 
rt 
to o 
H Z 

CO 
ON 
m 
oo 
m 

vo in vo rv 
co co co co 
VO vO SO ON 
<t <t <r o 
CO CO CO rH 

in m m in r*. rv rv rv 
oo oo oo oo 
rH rH rH rH 
CM OJ CM CM 

to CS C d 
*-> OJ ot a) 

* T ) T J T j 
C3 3 3 3 

O O O 
, Cl cj fi 
3 CO CO CO 
o 
CJ • • • 

co 03 X US 

i 
C3 
OJ 

g 
o 
m 
rv 
oo 
• 

vO 
CM 

CO 0J 
0) -to 

§ % 

CO 

to 
at 

rH 
3 01 

2 s 

rt • „ , 

Dt « rf 
r* O 

c o 
4J 
CO i-H 
(3 rt 

to oo TJ 
to X d to fx 
cd O -H rt to 

CJ to > 3 to 
• OJ to TJ rt 

W 3 H Cd 03 

Cd 

vo 
CM 

I 
OS 

CO 
I 

VO 
CM 

< 
I 

o 

3 
rt 
to 
3 • 
4J O 
rt c j 
Z 

co 
O 4J 
CO CJ 
« 3 
04 T J 

O 
rH U 
Cd OH 

O 
O 
O 
O 
o 

0 

4J rH 
01 

to 
at 
CO 
4-1 
OJ 

s 
(0 
tv 
to 
at 
60 
to to 

at 
to 
rt 
O 

rt 
to 
3 • 
4-J O 
rt CJ z 

co 
O 4-1 
CO U 
« 3 

PH "O 
O 

rH U 
Cd OH 

Bv 

CM 

O O O O 
o o m m 
O O rv rv 
o o co co 
o o st -* 

• • • • 
CM CM 

- eo 
at 

4J 4-J : 
4J • rt 
o to « M. 

iH l-J O 
rH 4% • QJ 
H H r l « 
Cd rH 

• « 0J T J o m to c 
• O 3 

rt rt at cd 
to to 43 • 

PH O H H 

C O O 
LP in o 
N rs in 
co co rv 
<t «* oo 

r ^ rVJ 

MH T* S 
MH 4-J to 
O C8 CO 
C O O 
O « CO 

• * • 
< I O & c 
CO 4J to 

•rl to « 
to at HO 
to 43 d 
O rH 3 

x < a 

o o o o m 
m in in m CM 
rv rv rv rv vo 
co eo eo co m 
st <t <r st VD 

Cd PH 

0J 60 
X d 
to «rl 
rt 43 

i—i eo at 
O 9 3 

c j 43 

oJ • 8 
r j o 

at _ ca 
•to TJ 
r-l to CO 
rt rt oi 
•to 3 S 
rt O a 
Z K ^ 

m o 
C M © 
I-H i n 
corv 
moo 

at 

% 
COM 
C H 

o 
QTJ • to 
» O 

PH 
01 

•to i> 
CO to 
n d 
ot at 

^ 3 3 

< 
CO 

a 
co 

CM 
CM 
00 rH 

oo uo 
vO I 
O rH 

o 
o 

o 
vO 

Cd 

CM 
Cd 
I 

vo 
CM CM 

OS Cd 

co m 
I CM 

vO • 
CM CJ 

I 01 
H co 

PQ 
I 

o 



to 
60 TJ 

c «H 
S3 44 

rt 
to to 

f o 
44 44 

to I 
® 1 
44 ® 
A to 

M 00 
< 

00 
S fl 
•to O 
to 44 

44 
44 

e to 
00 © 

•efl 41 

99 H 

^ «H 

to o 44 OC 
fl 
®) 44 

to to 
00 w 

oce 
4=3 44 
5-0 fl 
aS ® 
&H o 
© to 
05 © 

fa 
60 
0 Ti) 

•P6 fl 
Ti Stj 

to to 
to «8 
® d $ 
o o 

3 

to «rf 
© 44 

1 «? 
o M 
TJ 

04 

O O O O 
m o IAU*4 
ITV UT) SV [ V 
co jv. rn co 
^ O O ^ " * 

© 44 
44 ® 

as a es to 
fl # to rt 
to fl J 3 S 

® »4 • 
« «w 

o »"3 
• to to 

S3 to © 
«8 eci 43 

CO Ed US 

rv 
oo 
>-« 
ess 

0 0 

i n © © 

CT6 fO f d 

rv o 
co m 
M SV 
rv co 
M s* 

o o o m e s i o e s j i m o 
i n a n i n t v t v v D s v . r v in 
iiv.e>i[fvoocsicsiesico rv 
c o M c o t M o ^ e a T a c j ^ M co 
• ^ - C O ^ C M ^ O s O s O C M =4. 

o o O i 
m m mio 

6 
rv rv rv 
co co co 

s* s* 

m 
rv 
co « 
SO 
CSI 

TJ to 0=4 

TJ TH to 
3 44 

_ _ © CO 

& a a & 
© CO CO CO M 
g • • 1 H 
co K 53 © 

O «o co 93 h X 
© § g to u to 
© « rt jr) o 0J 
O »-3 »-s S3 (d 3 

to 
a; 

? M 

5 
89 
to 
ct) tt 

60 TJ 
0 to 

°H (Cj 
> & 
to TJ 
H Cd 

fl 
O 

44 
CO 
fl 

• r i 48 
DC O 

H 

to 

o 
c_> 

3 
«3 

O 

o 

to 

M O 
O 

0 0 0 b 
O O O O 
O O O O 
0 »o o 
O M O o « M 

to 

M 
M 

GO 

eg 

3 • 
<u> o 
COO 
Z 

CO 
O 44 
CO G 
ccj fl 
CU TJ 

o 
M to 
Cd fa 

o 0 0 o m t n i n m o i n m 
«n o o o r v r v r v r v m r v r v 
r v 0 0 o 0 0 c o 0 0 0 0 r - « . 00 00 
CO O O O M M M M C O M M 
Cfl O O O CS! CM CM Ol csg CM 

M ro O M CM CM 

CO 

«a fa 

to to 

60 > 
to 
rt -to 
S a) 

to 
0) 

3 
CO 

44 

44 • 
© to 

"to f > 
s-S « 
(P*3 5=fl tp=J 
Cdt«« rt 

• rt w 
O K O 

• H 
°g* 
rt rt 
to to 
fa O 

Sll 
y • 
•to M 
to 

44 
44 
O 

•to 
M 
M 
Cd 

i .e to 

1 i> C - 0 -fl to rt 
rt O 44 to 

CO 
0) 

• 44 
to « 

s* • 
M M 
M 
rt s» 
33 to 
• o 

OS TJ 
o 

rt OJ 
toJ3 
O H 

CJ CJ 

JS O 44 j j 
o fl co co 
0J o o o 

fQ PO 03 p? • • • 
T J ^ o C e 
9 co t4 to 
B M to rt 

TJ to 0»„fi 
cd to^o fl 

• O M 9 
H S < e a 

I? 
•i j 
60 

rt 

to 
S? • 
44 o 
w o z 

CO 
© 44 

PHTJ 
© 

M to 
Cd fa 

to m ^ 
© S© 43 

44 eg 
fl £v 
® © 
a cs 

fl to 
rt -s «w 
*4 fa @ 

0 9J 
© 43 
S5 S5 

P l 

•rl rt 
(Ln 

as 

® Oj 
CO M 

»*4 98 
© © 

to 

•to 

el 

4S 
a 
Sf) 
to 

Cd 
D 

VD 
esj 
0 

OS 

CO 
a 

%£) 
CM 

0 
H 

© 1 0 
Z i i M 

CM 

8-? 

CM 

• 
CO 

a 

& 

•< 
o 

CO 
t> 

3 

co 
CM 
CO M 
00 in 
so 0 
O M 

PQ 
0 

eo 
CM 
CO ir-d 
eem 
SO 0 
O M 

M S 

o 
o 

o 
so 

Cd 
0 

r v 

esj «v> 

pc! Z 

r v < 
CM CM CM" 

0 v ^ s ^ p d * v , 
03 £ t t d CO S 

CO CO 
II CM 

SO o 
CM CJ 
0 0J 

H co 

c o o M r v 00 
I CM CM CM CM 

SO • • • »<4-
CM O CJ O C J ^ 

c ® 0) eu 01 se 
H CO c o c o c o c o 

M 
M 

0 
CM 



CO 
CB 
O 
r-l 
CS 
u 
9 • 
4J o CO u 
Z 

CO 
o 4-» 
CO u CO 9 
CU X ) 

o 
I - H u 
cd PH 

o* o 
O m i r t rv 
rv ro 
oo cr> 

• 0 

o 
CN i - H 

CJ 
tO ° 
SH O 
SH z 

fd 
1 

I V 

c CM 

o 1 
°r l 03 
4-1 
a 

i H CO 
SH 1 
O vO 
CO CM 
<U 1 
o H 

O O o 
O O o 
O O o 
O O o 
O O o • • . 
' 1 CM CM 

irt in in in m 
CM cv rv rv f>, 
r-i oo oo oo co 
OQ rH i—I r H ,_| 

CM CM CM CM 

B 
CO 
u 

nH u 
at 

I 
c 
cO 

04 

44 fi 
45 [X 

• O cfl 
to °H PH 
»"2 rH 

<» rH «3 
rH (d 
r H 
rt • cj 

. « O T4 
r» . JH 

CO 

41 
rt 

ps co • 

1 i M 
rt rt r H rH > »4 
O Cn 

at 
to 
•8 

oo o 
at 

to r« 
Q H 

*4H 
HH 

X o 
O 9 
at a 
PO PO « -a <c 
9 

41 to 
Cd to 

c j 

«to 

CO 

o 
PQ 

o 

o 
to 
at 

rO 

CO 
rt 
O 

rt 
to 
9 
4-1 
rt 
Z 

01 
4J 
U 
9 

X ) 
o 
to 

Cd OH 

O 
CO 
rt 

OH 

r4f< 
CNI 

< 
co 

c j 

ro 
CM 
00 rH 
oo in 
vO I 
O rH 

o 
o 

o 

o 
CM 
CO 

Cd 

r v < t 
CM v _ 

OH I ! 

< 
I 

CM 

CO O 
I CM 

KQ O 

CM O 
i at 

H co 

m 
i 

CM 

CM 

CJ 
at 
co 



u 
CD 

t 3 
C 

SO P 
r-l 

to 
0» O) 
00 f j 

03 
0) 
to 
o> 

oo 

•ft 
o 
IS 

00 TJ 
S3 C 
i - l Cfl 
4J 
et) 4J 
to C3 4J> 
0) OJ CO 
ou e oi 
0 S to 

oo oi 
" • r l W 

•U 03 C 
C ffl H 

01 to O 
01 o 
to 0) 
00 4J oo 

< G, 
OJ 

c a 01 0) 
CJ i - l 0) 

4J to to 
a oo oi 
o < fa 

04 
S». cfl 
4J t-> 

m m tn 
M V N 
oo oo oo 
1-1 1-1 I - l 
CN CM CM 

m c i N o m 
r** J=J vo tn I s* 
oo co tn FV oo 

I N so en r-i 
CM m rv vj- CM 

ed 
r V CJ 
O to 

OS 0) 
fa 

00 
C TJ 

T 4 C 
eu 

C c j 
0) 

73 
1-4 
to to 
to ot 

Z £ 
o o 
ot 
ca 
eti 

MH 

o 
to -to 
0) 4>> 
d eo 5 u 

TJ a 
to a 
o < 
u 
ot to 
os o 

to ot •> 
0) 00 4-9 
C CO r H 
5 4J Cfl 
o c H 

at o 
u os 
to 

cfl 01 MH 
r l CM O 

TJ 

c 

. at 
0 4J 
iz co 

o 
rH 
co at 

•H TJ CO 
to (3 CO 
01 to a) 

CO rH 

MH eo 
O 0) 

to 
• CJ 

O Ht) 

CJ 
cfl 
to O 

A! 0) 
co ^ 

00 
fi 

to -rl 

Cd fa 

43 Ot 
co 3 

CJ cr) 
• C 

c j o 
Q 

T t 
to co 
cfl 01 
3 0 
O cd 

EC »-} 

01 

M 
CO t-H 
S3 W 
o 
a -a 
° to 

& o 
fa 

0) 
co in at 
to C B 
OJ OJ et) 

*-> 33 "-3 

41 
(3 

O 

o 

m oo so m so rv 
rv en en cn en en 
00 CTt sO sO sO ON 
H o 4 < 4 o 

I-H cn en t n I-H 

in m m in 
rv rv rv rv 
oo oo oo oo 
r H r H rH rH 
CM CM CM CM 

S 
{3 -5 
to 
cfl 
tU . 
tt CO 

03 cfl 
- to 

JB rt 
Es co 

C 
(3 O 
O 4J 
4-1 CO 
co to 
to 

2 co 
*-> 

to 
to OJ 
cfl 4J 
00 C3 

TJ 3 
W 03 

to o 
43 to 
00 4J 

°r< a> 
S3 fa 

CJ rH 
33 r H 

9 Q) 
CS TJ 

• TJ 
S °r* 

3 03 

c o n <M o o 
rH X X 
4-1 O O to 

O 
4-1 at 
3 TJ 
tJ C 

to at OJ OJ ai 
O to to X I-H 

C_> fa fa W CJ 

cd 
to to to 
O 01 Ot 

a, TJ TJ 

at 
§ 
4J 
to o 
o j s 
fa H 

to 

•3 
i H 
CO 

w 

r J 0J 
TJ 

TJ i H 

to cfl 

S OJ 
TJ TJ 
W <r) 

to (3 Ci 
r-J n J c 

f TJ TJ CU 
C > ? TJ 

j O 9 r 
TJ fJ C3 O 
M co fi 
O CO 
C* • o o 

CO 33 X tt 

CD co to 
• at at 

a i e d S 
O T) 

I 

c 
0) 

to 
OJ 

m 
CM 
so 
m 
so 
• 

r v 
CM 

C3 
O 
4-1 
CO 

o J* at 
to eo at 
4J Js, Ja 
co co |3 

to 
r H CO • „ 
rH SC tt *to 
O DC 
to 00 TJ 
to X C to &s 
tfl CJ - r l Cfl to 
co to > &* to 

• at to TJ co 
W & M cd 33 

o 

Cd 
I 

r v 
CS CM 

•to 03 
4J 
a * co 

i 
sO 
CM 

I 
H 

PQ 
I 

CM 



u 
Qi 

TJ 
r v C 
rH p 
ru to 
00 Cl 
ed C 

CM 3 
O 

4J 
CO 
0) 
to 
oi 
U 

e 
H 
60 

e 

o 
3 

TJ 
60 C 
C cd 

t-l 
4J -M 
(9 C i i 
to cu co 
o) a oi 
a S to 
0 60 Qi 

°H « i 
W CO c 
CS CO M 
0) -4! 
a HH 
01 to O 
0) o 
to ai 
to U u 
< ts 

Oi 

a 0) 0) 
Oi o 

u to to 
60 o> 

O < Cu 

01 
6C 

5-> cd 
4 J 4-> 
r - l c cd Oi 
>% o 
q to 
pa 01 

fa 
60 
ts XI 

i H ts TJ cd 
•to 
to to 
to o> 
Oi c 
> s o o 

Oi 
CO 
«d 

H 

t H 
O c o 
H T-i 

a* 4-1 
C! cd 
5 o 

1-1 
1-1 

TJ a 
to a 
o <: u 01 to Pd O 

to Oi 5*1 
01 00 4J 
r j co 1-1 

s 4-1 cO 
o ts 

Qi Q TS O 05 
c to 
<9 01 M-l 

•2 04 O 

Oi 
o 4-> 

z CO 
0 . 

r-H 
cO x i 01 

• r l a CO 

to cd cd 
0) 01 

CO rJ 

M-l CO 
O Oi 

to 0 o 
o < z 

ts 
o 

1-1 
4-i 

a| 
i H 
to 
o 
CO 
Oi 

o 
cd 
to o 
H Z 

O ITI 
ir> r v 
r v oo 
cn i-i 
<r CM 

m in rv rv 
oo oo 
i - l r- l 
CM CM 

m en 
r v r-| 
oo oo 
r- l CM 
CM cn 

CM o m 
vp m rv 
m rv co 
ve n r i 
r-. vj- CM 

© m m 
m r v r v 
r v oo oo 
c n i—i i—i 
< t CM CM 

oo 
cn 
ov 
o 

rv m 
S rv 

ao 
ST rH 
m CM 

Oi 
4J 
cd 

« 4J 
CO CO 
a) W 

en 
cn 
m 
oo 

» i n 
ts • 
CO r H 

in m tn m cp * in « N 
rvrvcMrvenenenenen 
C 0 C 0 v 0 n o \ v Q v 0 v 0 9 l 
N N v O N i H c n n r n n 

m 
r v 
00 

m m m 
r v r v r v 
oo oo oo 

CM CM CM CM 

8 
o 
i n 
rv 
oo 

• 
r -
CM 

i 
03 

CO 
I 

vO 
CM 
I 

H 

g 
cn 

co 
ed 

a 

eo 
to • 
3 O 
4J CJ 
CO 
Z co 

4J 

o u 
CO 3 
CO T i 
(to O 

to 
rH 04 
M O O O O O O 

o o O m mm o o o rv rvr>. o o o cn men o o o «* • • • • • • 
r-l CM CM 

I 
2 

i to 

o 
« P0 

r H ^ 

w * 

CO 
0) MH 
4J <4H 
CO X O 

- o c 
• 0) o 

rJ com 

4-1 
o 
to 
o 
a 

CO 
ed 
O 

cd 
to 
3 • 
4J o 
CO U z 

co 
O 
CO 
ed 

04 

O * 
to . 

s-a* 
oi fa g 

0) T J < ! 
to C 
O SCO 

TJ § t H 
O TJto 
0) Cdto 

J3 • O 
H H53 

t d 

CM 

CO 
o 

p 

Ov 
cn 
CO 
co o 
vo m 
o I 

r-H 

r ^ r i 

o 
o 

* 
o 
CO 
-tf 

W CO 

r v «* 
CM <r < f 

CO . . •• 

« m 
vO * * 
CM O O 

I 0) 01 
H co co 

cq 
i 

cn 



CO 

u 
01 

TJ 

c 
O 
u 
4) 60 

CO 3 
P i O 

TJ 
60 C 
(3 CO 

• r l 
4- i 
CO 
5- l _ 

OJ a 
o " 

C3 
OJ < 

s . 

4J 
CJ « 
0) CO 
~" OJ 

to 
60 01 

T-l 4-1 
co C3 
CO M 

0) 
M 00 4J 6C 

60 
C 

•H 

to 
o 
E2 

OJ OJ 
OJ u 

4J S-l U 
(X 60 01 
O < PJ 

6s, cO 
4J 4J 
r-l C 
CO 01 >. p 
O S-i 

OS OJ 
CM 

00 
C3 T ) 

TJ 
•H 
rJ 
to 

St 
o 
01 
eo 
td 
01 

• J 

CH 
O 

to 
0) 

rs 
co 

o o 
tn o 
r- m 
ro is 
• J - CO 

o o o 
m in m 
N I S f s 
ro ro co 
st <r <r 

o in in o o 
m csi CM o i n 
i s VD H u i rs 
ro in ro rs ro 
<f vo m co <f 

o o o o in 
m o m m N 
is m is N co 
co r s CO CO r-l 
•<t 00 St Vt CSJ 

O i n CM ON CM i n m rs rs vo rs rs 
i s 00 CM CM CM co 
CO r-H 0 \ CT\ 0 \ I—I 
ST CM SO vO SO CM 

8-4 
o o o o O 
m m m t n O 
rs rs rs rs m 
CO ro ro ro rs 
s t sr s t st CO 

SO 
CM 

i-4 
r-l 
<, 

CO 
CO 

O 

cO 
to 
3 • 
4J O 
CO CJ 

SS 
CO 

O 4J 
CO CJ 
cfl 3 

CM TJ 
O 

rH U 
w PH 
O O o o 
in o o © 
rs o o O 
CO o o o 
cn o o o 

r f M CM 

60 TJ 
C to 

•H (0 
> H . 
to T) cfl 
H w a 

TJ a 
u a 
o < 
o 
OJ u 

05 O 

to 0) p*. 
01 60 4J 

I 2 -
O C! 

QJ 

cfl 

_ O 
O 03 
u 

TJ 
C 
cd OJ 
r l h O 

o 
SZ 

u 
0) 

OT 

TJ 
C 
cfl cd 

0) 

I H CO 
O OJ 

u 
• o 

CJ 
o 

1-1 
4J 
PH! 

• r l 
U 
o 
to 
ai 
Q 

CJ 
cfl O 

W 
I 

i s 
CM 

I 
05 

CO 
I 

sO 
CM 

00 
I 

ro 

4J S-l 
4J *-> 

a 

".rS 
o 

co 

t i l 
CJ • 

•H r J 
to 
01 rV 
e -c3 M • 

< ; 4J -H ^4 OS 

o > a _ 
C to cfl tfl 
CO O 4-J SH to 
h Q t l [n O 

93 
Cfl 

O 

tfl 
to 
3 • 
4J Q 
cfl a 
53 

CO 
4J 

u 
3 

T l 
O 
to 

W PH 

O 
CO 
cfl 
Cw 

r ) f 
CM 

< 
CO 

« 

o 
•st 
CO r- l 
co in 
SO i 
O r-l 

I 
O r- l 
r J r-4 

S t 
CM 

• 
O 
sO 
is 

5 i 
W CO 
I 

f s r. 
CM CM •—I r-l 

I S*, r- l r—I 
05 Z < < 

co rs co cn 
I r- l r-l i-H 

sO • • • 
CM CJ CJ CJ 

I CD 01 01 
H CO CO CO 

I 
s t 



M 
<U 
xt 

r-t 

to 
oo d 
CO 3 

PM O O 

su e 
a rs 

„ 4J 
01 CO 

01 

.. u 
4J 

w 4J CO B 
CO d CO r-l 
01 0) < 
u 6 CH 
01 o> u O 
4J 41 o 
e to 41 
M 00 4-> ot 

<J B cd 
00 41 w 
c B 6 c 

•1-1 O 0) Oi 
r « iH 5) u 
u 4J to H 
o rx 00 01 

3 o P i 

qj 
01 

J"S rd 
U 4-1 
rH C 
CO 01 
rV O 
O to 

OS 01 

oo^ 

cd X ) 
iH 
to to 
Vl 01 

o o 

cd 
oi 
r J 

O B 
o 

K -rl 
0) 4J 

J ed 
o 
•rl 
rH 

X) D-

to a 
o <tf 
u 
a> to 
OS o 

to 41 >, 
01 00 4-1 
fi ed rH 
S 44 tj 
O fi 

01 O 
ej OS 
to 

Ct) 01 MH 
r l r l O 

X I 
B 

0 tu 
o 4-i 

55 

D
a

 

rH 
td X) 01 

•to B CO 
to ed cd 
0) 01 
to r J 

B 
o 

•to 
4-i 

a 
<rT 
to 
a 
CO 
ai 

Q 

o 
cd • 
to O 
H 55 

CO 
cd 
O 

i-H 
ed 
to 
3 • 
4-1 o ed CO 
53 

CO 
O 4-> 
CO o cd 3 
(to XI 

o l-H to 
w PH 

o 
© 
IO r-» 
rv r-i 
00 ON 

sO O 
CN rH 

w 
I 

rv 

CN 

OS 

to 
I 

SO 
CN 

I 
H 

O 
O 
O 
o 
o 

CO 
ed 
o 

ed 
to 
3 • 
4J o 
cd co 

Cd 

to 
4J 
u 
3 

xt 
o 
to 
tu 

6-5 
rJf" 
CN 

CO 

3 

i 
o 
<r 
CO rH 
oo in 
sO I 
O rH 

I 
O rH 
r l rH 

o 
o 

o 
SO 

Cd 

f s -tf 
CN v , 
I Cd 

os co 

to rv 
I r-H 

SO • 
CN CJ 
I 01 

H co 

n 
i 

vr 



MH 
o 

60 
53 
H 
U 4-1 
rt fi 4J 
to CD CO 
CD B CD 
Cu C M 

O 00 CD 

« B fi 
fi CO H 

2 ^ a 
CD to 
CD O 
to 0) 
6 0 4 1 U 

«: c co 
i CD 4J 

C 8 fi 
O CD CD 

• r l t ) U 
to to W 
CX 00 CD 
O <C CM 

04 
rt 

4J 4J 
T-l fi 
rt CD 
>» o 

5 M 

03 CD 
CM 

00 
C TJ 

r i c 
TJ rt to U 
to CD 

It I 
o o 
CD 
co 
rt 
CD 
r-H 

m 
o fi o 
U T* 
CD W 
C rt 
3 U 

O »i-l 

T ) 
to 
o 
CD to 

03 O 

u CD r> 
0 00 4-9 
c j rt r- l 
3 4J rt 
o c 

>• 
CD o 

T> CJ o5 
fi to 
rt CD 

r J PM o 

CD 
o 4-1 
55 cd 

Q 
r- l 
rt T ) CD 

T 4 c CO 
to rt rt 
cu CD 

CO r l 

M-l CO 
O CD 

to 
o u 

o <: 55 

fi 
o 

T- l 
4-1 
a 
to 
o 
CO 
CD 
a 

CJ 
rt • 
to O 

H 55 

t d ! 
r -
esj 

i 
03 

co 
t 

vO 
CN 



u 
XI 
c 

r-l » 
CN 

H 
0) 0) 
00 c 
co 5 
p-> o 

4-1 
CO 
0) 
H 
CB 

00 

c 
_< 
u 
o 
3: 

00 

•to 
4J 
CO w 
r l C 
0) 01 
ex a 
o 3 

00 
4J CO 
Ci CO 
oj < 

u 
o 0 

01 
to 
00 4J 

<: c 

o § 
i-l 0) 
4-1 to 
OH 00 

o < 

orj 
CO 
4J 
Ci 
O) 
ej 
to 
cu 

CM 

XJ 
fl 
cO 
to 
?} 

CO 
Ps 
O 

OS 

00 

c 
1-1 
X) 
•rl 
to 
to 

t 
0) 
CO 
CO 
Ol 

O fl 
o 

to 
01 

H 3 
O -rl 

04 
to 
o 

c j 

g o o o o 
6 

f l 

SS 

J 
cO c 
•to 
tt 

CU to 

XJ 
to . 
O < 
u 
OJ 
oe! 

to 0J f-Jtof 
01 00 4-» CN 

e co 
3 4J eO 
- C > 

OJ o 
O 03 
to 

eo 01 CM 
J Cu O 

XJ 

c 

4J 
o 
cd • 
to o 
H Z 

to 
OJ 

XJ 

CO 

C5 

3 OJ e 
CO S 4J 
to » to 

r-l CO * Ci CO 
—I ^ tt -to 4-1 
O JS O 
to oo XJ H 
to X C to >. 
eo u i-i eo to 
cj to > 3 to 

• o) to XJ eo 
W 3 r-i w EC 

CO 
eO 
C5 

eO 
to 
3 • 
4J O 
cO U 
Z 

CO 
O 4J 
CO CJ 
eO 3 

CM X J 
O 

r-l U 
CM Cd 

CM 

< 
o 

co 
e 

S3 

0 01 03 Q 
o u 1 

z eO 
O 

i - l 

<r 
r-l 
•st 

r-l as CM Ov CM 
CO XJ 01 CM m CM i n 

•to e CO o i O 

• 
to CO ed i - i i - i 

01 OJ x « i 
CO • J g i n g i n 

44 CO o o 
o 01 o o 

to e « 
o CJ o o 

o -1 vO 

z 
-1 1-4 CM 

Cd Cd 

VO <t vO -st 

c CM CM V s . 

o t Cd 1 Cd Cd 
•to tt CO OS CO •si" 55 
4-i 

-••̂  
O tit a s «o Cd »<> •to CO cn co CM co cn 
to 1 r - i i r- l r-l 
o vO o vO " e -st tt 

CO CM CJ CM CJ CJ 
OJ 1 01 9 0J Cd 01 
Q H CO H CO CO co 

vQ 



CM 
CM 

OJ 
00 
Ct) 3 
fa O 

00 
c 

1-1 
4J 
Ct) 4-1 
U fl 
OJ 0> 
D. g 
O fl 

00 
« 1 - 1 

4-> CO 
fl co 

00 

c 
to 

H 
0) O u 
00 4J 

* I 
a e 
o 0) 

i-l 0) 
4J M 

a oo 

4J 
CO 
0) 
M 
Ot 
4J 

c 
r-t 
MH 
O 

01 

oa 
4J c 
0) 
o 
SH 
at 

OH 

oq 
>» cd 
4-> 4-1 

B 
OS 
o 
01 

„ CM 
00 
C xt 

cd 

i - i 
xt 
to 
i-t 
u 

a 
o at 
10 
ed 
0) 
r-3 

S-l 
0) 

B 
o 

• r l 
4-1 

§ efl 
3 CJ 

O - r l 
r- i 

XJ a 
u a 
o < 
c j 
O) S-l 

CM O 

r l 01 >1 

«•« 
01 00 4J 
E cd 1-1 CM 

a 4J cd r - l 

o B !> « 0> Q < 
e xt o OS < 
e B S-l co 

ed «J MH o 

CM o O 

0 01 
O 4-i 

z cd o Q sO 
r - l ON o ed X I 01 CM m i - i B CO O i 
S-l cd ed r - l 
01 1 

CO to r s 

MH 01 o 
o 01 o 

r l o 
o o o 

o < o 
z CO 

CO 
td 
O 

Cd 

o 
c j 

CO 
4-1 
ej 
3 

X ) 
o 
n 

CM 

§§ 
O O 
O O 
o o 

oo o Oin m Or— is 
OCO CO 

o<t sr « fl • a 
rHCM CM 

O O O 
m m o 
rs rs m 
co co rs 
sr sr co 

o o o o m m 
in m m m CM CM 
rs rs rs rs so r-i 
co co co co m eo sr sr sr sr «3 m 

o o o o o o o m m o m m m is is ui rs rs 
rs co co rs co co 

co sr sr oo sr sr 

u 
o 

r- i 
r-J 
Cd 

• CO 
toot 
»"34J 

cd X 
•CO u 

r-l •> 01 
r -4rJ PQ 

9 1-1 
4J " 
CO 
O 

P0 

U ed 

a OJPM 

• K 01 X I 
O SH fl 

•O 3 
03X) J 

O X I 
ed ot Cd 
UX. ' 
O H H 

e j c j 
M-l i - l 
M-l 3 
O 4J 
B to 
O O 

CO P0 

< o ts 
CO 4J U 

i - i SH ed 
M 01 rO 
I-l rQ B 
O r- l 3 
2 <. Q 

js _« at 
CJ co .ss 
r j 9 M 
3 P0 ed 

4J • 
U 03 
o 
3 Ol 
eo - r l 

X I r- l 
cd cd 

D5 4-1 
• ed 

fa Z 

oo at 
B 3 

i-l x i 
r B ot cd 
co 3 B 
3 -fl O 
O ed O 
° c * 

O O 3s 
Q 

XJ eu 
SH to to 
cd at to 
& fi CO 

ed a) 
K »-s r-, 

f r , CO 
H at 
B S 
o> 3 
33 

B 
OJ 
B 

o o o o in m m m is rs rs rs 
co co eo co 

sr sr sr sr 

o m rs 
CO 

co 
H 

• J o CO 
• *-> 

co u 
U 01 

ed ed 4J 
Sw 00 B 
ed X l 3 

CO ( d >£ 

I S 
o 

X i 14 
00 4-1 

01 
B fa 
CJ r- l 

22 rH 
. 0J 

CJ X ) 
• xs 

B CJ * t MH 
O O 

• H „ „ 
4J CJ CJ SH 
CO i H 
SH M 
O 01 01 3 
& . X J X I CJ 
SH at 0) Ol 
O St r l K 
c j fa fa cd 

SH 

- <» 
3 r H 
cd 0! fl xt ta o 
CO f f l 4-1 
r l CS CO rH 
ed • B ed rs t*s IH u rs o 
00 xs H 
C r l i S to m $H 
> 3 to 
SH XS rt 
to Cd 33 

rt 
u 
3 • 
4-J O 
rt c j 

Cd 

CO 
4J 
u 
3 

X J 
o 
SH 

fa 

B 
o 

to 
4J 

a 
to 
SH 

u 
CO 
01 

Q 

CJ 
rt • 
SH O 
H Z 

cd sr 
td CO - s , 

i Cd 
i s » O0 
CM <r <» 

I S CM 

co 
sr m 

H co co 

< 
i 

oo 



ro 
CN 
oj 
00 
cd 

PH o 
4J 4J 
co c 
H a 
01 0) 
4-1 01 
C to 

M 00 <: oo c c 
•»-! o 
M 4-> 
O Cu 
s o 

C 4J 
0) CO 

a cu 
S to 
00 01 
>H 4J c 

r-l 
m 
o 
«>. 
ot 
cd 
4-S 
C 
0) 

u 
to 00 01 

< ! P i 

0J o 

ot o 
•» cd r H 
4-1 
i-H fS 
cd 0J 
>» o 
q to 
03 05 c OH cd 
00 o 
C TJ °rH 

T H c to 
TJ cd 0 ) 
T- l E 
r4 to -2 U OJ 

c c 
> t* cd 
o o OH 

to OJ S^rHf 
0) 00 4-1 CN 

cd 
cd 

C > 
O) o 
U 03 
to 

Cfl 0) MH 
rH OH O 

01 <: 
o 4 J 
S5 cS o 

a vO 
r H cn o cd TJ cu CN U 0 
T H c CO o 1 

to cd cd r H 

OJ 0) 1 

co rJ r— 

MH CO o 
o 01 o 

to o 
0 o o 

O «ri CM 
SS CO 

u 
cd 
to 
H 

H 

O 
m rs, 
co 
ON 

o 
CJ 

co 
4-J 
u 
3 

TJ 
O 
to 

OH 

o o o m 

§o O r 
eo Ooo 
O O r H 

O O OCM 
rHCMCN 

m m 
r- rs 
co oo 

i n O 
i s . m 
co rv 
r H co 
CM <r 

inminmc*>cMOin N r s r s r s t o \ O i r i N oo oo oo cn op m r— oo 
r l H r - I H C S l O n r l 
C N C N C N C N C O r - s t C N 

CO 

•a 

4=5 ;»CO 
•w a* OJ 
0..6CJ 4-1 

°to; cd 
^ p+ « n 

« » P " i r J 
(J .2 

» P»0J 
O to 

4 J ° r » ^ OSTJ 
o> a o 
to 98 «0 OJ 
o*« to toja 
caoifa O H 

to X C to 
cd u -H cd 
CJ to > ? 

• OJ tH TJ 
W 3 M W 

0J 
CO 
cd CO 
0J cd 

r J O 

MH r-H 
O C CO 

O to 
to •to 3 
01 4J 4 J o 

ttJ cd o 
O as 

o •rt 
r H o 4-i 

TJ & CO u 
to & cd 3 
O PH T > 

u O 
0J to r H to 

0 3 o W PH 

Cd CO 

rs. A 

C5 CM s t 
O i 

•to 05 w 4-1 

cx » •to co 
to i oo 
u SO • CO CM o 
01 t 01 

Q H CO 

0 0 
o I 

o oo 
z r-H 



to r - l 
0) 00 r - l 

TJ Cl < 
c f l 

-tf O 4-1 
CM CO 4-1 

M u ci 4-1 

a) 01 01 0) CO 
00 p B 0 ) 
CO 5 o 8 t - l CO 

P M o 00 0) CO 

•» 1-1 4J O 
4-1 4J co ci CO Ci CO M r - l 
0) gj <C CO 

u 6 M-l t - l 
0) 0) to o 3 • 4J 0) O 4J O 
c H 0) CO O 

H 00 4J ot S3 

< ci CO CO 
00 0) 4-1 o 4J 

c c a e CO O 
•1-1 o 0) 0) cfl 3 

•to 0> u C M TJ 

u 4-1 H t - l o 
o a 00 0) r - l t - l 

Es o <: CM Cd p-

0) 

ot 
>v cfl 
4-1 4-1 
--I C 
cd oi 
>v o 
o u 
OS 0) 

CM 
00 
C XJ 

T-I 3 
TJ Cfl 
•to 
t-l t-l 
t-i cu 18 % o o 

0) 
CO 
ca 
to 

M-t 
o c o 
t-i -rt 
m 4J 
6 fd 
Es o 
O - r l 

P ' O ' O O O 
o o ^ t n i f l o D M ^ 
O O C O ooro 

* r f ' 
CM 0t CM 

#>>4pT><! 

CO cOOJcdto 
to UXS''0 

cfl 
H 
rJ • 
4J o 
m c j 

TJ 
to 
o 
o 
CU 

OS 

s-s 
t- l 0) > 01 0 0 4-J CM 

Cfl r-H r - l 
4J Cfl 

o c > • 0) Q <! 
o 

TJ o Crf <! 
o 3 r l CO 

cfl 0) M-l o 

r J CM O 3 

0) 

o 4J 
23 Cfl v O 

O 00 00 
r - l TJ o\ -tf 
cd 3 0) CM 1 

• r l Cfl CO o t - 4 

to cd 1 
OJ OJ 1-1 

CO r J r - i 

M-l CO o 
O OJ o 

to » 
• u o O <J v O 

S5 I - l 

CJ 
cd 
to 
H 

i s 
oo 

o o o o o o m 
1ft o IO lfl lfl m N 
rs IT, is is rs rs \o 
co rs co co co co uo 
<r oo -tf <t <t <t \o 

m o O O 
CM O l f l l f l r-l l f l IS is 
co rs co co 
in co -tf -tf 

o o o 
no in ifl 
ts rs CM 
CO CO r - i 
-tf -tf CO 

O l f l CM ON CM l f l 

in rs is \o is rs 
i s CO CM CM CM 00 
CO r-H C l CTl CTl I—I 
< t CM vO vO vO CM 

I 

e 
0J 

C C r- l 
OJ OJ r- l 

TJ TJ O 

t* » to 
O O 4J 
C C eo 
co co 

r - i 
• • r - i 

X Hi O 
to 

co OJ to X 
0J *r4 CO CJ 
§ to O to 
cfl cfl • 0) 
-3 S Cd 3 

o o o o 
l f l l f l l f l i f l o is rs I S I S t f l 
co co CO CO I S 

-tf -tf -tf -tf 00 

VO 
CM 

to OJ 

3 OJ 
5 QJ c 

rC r5 O 
CO 3 4-J 
to CO rM 
cfl • fi cfl 
S « r l U 

15 O 
00 TJ H 
C to 

•to cfl to 
> & to 
to TJ cd 

I-I w pa 

Ed 

CO 
4-1 
CJ 
3 

TJ 
O 
to 

OH 

I d 
I •tf 

r s 

e CM t d 
o 1 CO 

•to 
4J 
O » • • • to CO ro 
to 1 CO 

o t f l • CO CM CJ 
OJ 1 0) 

(to H CO 

OV 



00 

c 
CO u 
to C 
at cu 
a g 
o 2 

oo 
« T-l 

4J CO 
C to 

l - J 
OJ M 
CD O 
t-l 
00 4J 

< C. 
CO c fi o a) 

T-I a) 
4-1 t-l 
a oo 
o <s 

4J 
CO 
cu 
u 
CU 
4J 

c 
H I 

o 
«_ ot 
CO 
4J 
e 
cu 
a 
H 
tu 
OH 

01 
ot 

rH CO 
4-1 W 
to C 
CO CU 
CH o 
0 t-l 
OS <u 

CM 
00 C *H to C 

ta ca 
to 
t-i t-i 
t-l 01 
01 c 
> S 
o o 

w o i . 
01 OO 4J 

J Cfl r-l 
4J Cfl 
C rH 
01 o 

TJ O OS 
c u 
tfl 01 m 

r l r l O 

• 01 
o 4-1 
S3 

D
a 

r- l 
Cfl T ) 0) 

• i - l e CO 
u cfl cfl 

S
e 

CM 

o 

O 
5S 

c j 
cfl 
to 
H 

in ct CM o in 
N i - i ^ i n N 
oo OQ m r— co 
r-l CM SO CO r- l 
CM c*> r— <r CM 

O m m m rv rs 
fs oo oo 
CO 1—1 T—I 
•tf CM CM 

T ) tfl 
to 33 
O • 

t u CD 

rS 
to 
CS 
01 

33 

C 
01 
fi 

T 4 
r J 

» 
co 

01 

co 
to 
01 

Cfl Cfl 4J 
to oo fi 
cfl TJ 3 
co td 33 

oo 
CO 
CTl 
O 

4J O 
Xl to 
00 4-1 

•i-l 0) 
fi fu 
CJ i - l 
S - i 

• 01 
O T) 

• Tt 

rs m 
oo rs 
SO 00 
<t to 
i n CM 

CO 
CT» 
m 
oo 

m m 
o • 

CO 
OJ 0) 
oo g 

TJ g 

CMrS 
• • 

o 
r4 ^ ^4 
to CJ O 

0J 
4-1 
cfl 
4-1 
CO 
(d 

CJ 
ot 
Q 

« 
C 
tfl 

m in tn 
i s r s CM 
oo co vD 
to to m 
CN CM SO 

m oo so in so rs 
rs co co co co co 
00 CT\ sO sD SO ON 
•-I o -* <* <r o 
CM to CO CO CO to 

m m m m 
rs rs rs is 
oo co co co 
to to to to 
CM CM CM CM 

C to 
tfl to 

to 
oi 

*-i 4J 

os 

to to to 
o ot ot 
O.TJ TJ 
to 01 01 
o to to 

U r l h 

M-l 
O 

to 
O 
4-1 
3 
CJ 
01 
X to 

t d U 

C 
01 

TJ 

c 
01 

01 

tu 
01 

§ 
4-1 
to 
o 
fu 

C 
cd 

£ r « 
CJ 

• td 
CM CO 

C 
01 
TJ 

tfl O 
0J fi 

X3 CO 
co • 

Cr 
i-l at 

TJ 
TJ to 
to cfl 
CO to 
3 oi 

TJ TJ 
td <; 

.to fi C C 
to. fl) 0J 01 

** TJ T) TJ e s s ? 
01 o o o 
TJ fi fi fi 
3 co co co 
o 
fi • • • 
co 33 a tt 

I 
c 
01 to 

01 

g 
o 
m 
IS 
co 
so 
CM 

c o 
4J 
CO to 
C cfl 

O CO CO 
£ QJ 01 

O H j H , 

3 oi 
cfl 01 

XI XS co rs 
to 
cfl . . . . 
5S tt to 4J 

Ds o 
00 TJ H 
C to Js 

cfl sJ to cfl to 
O to > 3 to 

• fl) to TJ ifl 
td 3 to td 33 

o 
to 
to X 

0) 
CO 
cfl 10 
CJ «o 
r J O 
M-l to 
O c Cfl 

o to 
to to 3 o 

OJ 4-1 4-1 O 
fi CO tfl O 

CJ 55 
o to CO 

to o 4J 
TJ a w CJ 
to a cfl 3 
o < CM T ) 
O o 
01 to to to 

05 o Pd OH 

s-s 
CM 

CM 
CO 00 
O -tf 
CO l 
O to 

I 
X o 

o 
sO 
cn 
to 
CO 

•tf 

Ce to 
td co 
i «CM 

| s vtf s> . 
CM S . ti3 

r U ' 
«o CO 

CO to 
I CO to 

m • 4J 
CM O O 

I 0) rH 
H « s/ 

o 
CM 



to 
at 

TJ 
C 

vO » 
CM 

to 
CD 0) 
oo e 
ct) ? 

CM O 
4J 
CO 
OJ 
to 
OJ 
to 
C 
OD 
C 

f t 

to 
o 
3: 

00 
3 

iH 
* J 
CO 4-> 
to C 
OJ 01 
o. s 
o 5 

60 
« f l 

4-i CO 
C co 
Oj <C 

e , 
0) to 
OJ O 
to 
60 to 

< c OJ 

s 
o tu 

f t ot 
4-t to 
a oo 
o < 

bt 
tS 
4J 
C 
01 
U 
to 
01 

CM 

s-s 
in 

e-s 
in g 

rs o r s o 
0 0 o 0 0 o 

at 0) e • • bt 1-1 CO s r CO 
cS CM CM 

i-i 4-J 
l-H c cS OJ 
ts o r - l 

•q to r - l 
OS1 at C at a . 

CM CS CO a 
60 u CO r - l cs 
C X I f t 3 cs H 

f t s to OS 4-t * xt tS at • o > 
•H B H rH 
to to < at 
to 0) cS • H 
ot r j a r - l 

> 3 « r - l 

o O (to Cd 

at 
CO 
to CO 
at cS 
• J O 

m 
o c 

o 
H i - i 
4) 4J 
C ed 
3 o 

O f i 
r - l 

xt a 
to a 
o < 
o 
OJ to 

05 O 

to 0) 
01 00 4J 
pj cd r - l 
3 4J cd 
o c tH 

a) O 
xt a os 

to 
at I M 

Cu o 

c 

r3 

• at 
o 4 J 

S3 

D
a
 

r - l 
cd X ) ot 

• H ts CO 
to cd cd 
OJ 0) 
co • J 

c 
o 

f l 
4-1 
CM 

f i 
to 
o 
co 
at 

Q 

4J 
o 
cd 
to 
H 

Cd 

O 
O 

CO 
4J 
CJ 
3 

xt 
o 
to 
CM 

co 
O 4J 
CO CJ 
rt 3. 

CM XJ 
O 

r - l »4 
Cd CM 

s-s 
CM 

Cd S3 
I 

i s «st 
CM "— 

Cd S3 

co co 
I CM 

vO ° 
CM O 
I 01 

H w 

to 
•r-l 

CJ 
3 

•r-l 
CO 

to 
ot 

Xs 
o 

05 
u 

a 

s-s 
- t f 
CM 

< 
CO 

O 

CO 
cd 
O 

cd 
to 
3 
4J 
cS 

S3 
o 
CO 
cd 

CM 

O 
u 
to 
4-1 
U 
3 

XJ 

o 
to 
(to Cd 

O O 
o m O rs 
O CO 

o si

rs 
CO 

o o 
in m 
I S I S 
CO CO 
<r sr 

o o o o m o m m is m is rs 
CO i s CO CO 

sr oo sr sr 

o o in 
m m CM 
rs rs vo 
co co m 
sr sr vo 

m o o o o 
CM o m m o 
r—i in rs rs tn co rs ro co is 
m co <± sr co 

O O i n 
m tn rs 
is is oo 
CO CO r - l 

sr sr CM 

m o 
is m 
co rs 
o\ co 
o <r 

MH 
o 
OJ 

o m 
i s 
CO 

sr 

o o 
m i n 
i s CM 
CO r - l 
< f CO 

o m CM ON CM in 
i n I s r s xO i s r s 
I S 00 CM CM CM 00 
CO i—I C/\ 0 \ 0 \ r-4 
< t N vO vO l O N 

CO 
cd 
o 

td 
to 
3 
4-1 
cd 

53 

O 
CO 
td 

CM 

Cd 

O 
O 

to 
u 
o 
3 

XI 
o 
to 

CM 

8-S 
r+pt 
CM 

<! 
a 

co 
t=> 

CO vO vO 
o m in 
CO CM o CM o CM 
CO m s r m s r m 
o i o i o i 

r-4 i-H i-H 

X 1 X 1 1 

S3 m S3 vO vO 

o o o 
o o o 

e • • o o o 
sr co CM 

i-H 

s r sr 
Cd 
1 Cd 

Cd 

v O CO M0 s? s r 
CM CM s ^ 
1 CM 1 CM Cd 

05 
Cd 

OS 
Cd 

S3 
A a « 

CO » e CO »• CM 
1 r - l 1 i-H t-H 

vO 9 v O « o 
CM CJ CM CJ CJ 
1 at 1 at at 

H eo H CO CO 

CM 
CM 
CM 

CO 
CM 



u 
01 

TJ 

CNJ 
to 

<J u 
00 c 
U 3 
PU o 

4J 
CO 
0) 
S-i 
0) 

00 

e 
to 
.M 
S-l 
O 

60 

e 
to 
4J> 
rt 4J 
S-i S3 

01 

4J 

c 

0) 
01 
S-l 
60 

•ft 
OJ 

p S-l 
oil at 

« to 4J 
CO fi 
(0 to 

OJ <: 
B M-l 

u o 
o 

M 
. rt 
0) 4J 

e fi 
01 Ot 
0) u 
S-l u 

Q- 69 0> 
O < Pu 

01 
oc 

Ss ca 
4J 4J 
to fi 
ca at 
PS u 
O S-l 

os ot 
p-l 

00 
C TJ 

to 
TJ 
to 
S-l 
S-i 
OJ 
> 
o 

OJ 
CO 
CB 
01 

rl 

M-l 
O fi 

o 
to to 
Ot 4-1 
fi rt 
3 <-> 
O to 

TJ 
S-i 
O <C 

at 
Pd 

M OI Fs 
OJ 60 4-1 
r j rt to 
3 4-) rt 
o c Fs 

0) q TJ o OS 
fi S-l 
rt OJ M-l 
to- Pu O 

0) 
o 4-1 
S3 rt 

Q 
to 
rt TJ at 

to C CO 
Su rt rt 
0) ot 

CO - J 

/ - s 
T J 

MH CO <-O OJ 4J 
SH c o O o 

o <d o S3 s _ y 

c 
o 

to 
4-1 

a 
•r-T 
SH 
ej 
co 
0) 
Q 

u 
rt ° 
Su O 
H S3 

o o o O g 
to t n t n m o r s r s r->. r— m CO CO CO CO i s 

<r s t s t <t 00 
e O 9 

<t 
CM 

Su 
at 

3 to 
rt at 

rfi at 
CO rC 
Su Ds co 
rt • 
3 ii 

C 
o 

00 TJ 
i i C Su 
O to « 
to > 3 
at to TJ 
3 to W 

C 
to 
* l 
Fs 
Su 
to 

w 
vO 
CM 
I 

PS 

CO 

vO 
CM 

CO 
CM 



60 
C 

a 
o 00 a) 

a u 
r-i 00 
60 

c a 
i-t o 
j t i •.-< 
r-t 4J 
O Cu 
3 O 

co 

<< 
H 
O 

t—I 

<w 
o 

at 
ec 
to 
4-J 
3 
at 
u 
to 

4J 
c 

e 
at 
at 
to . 
60 at 
«tj cu 

6C 
>• rt 
4J 4J 
to C 

at 
o 

Q to 
os at 

„ to 60 
0 Xt 

cct 
Ss 

to 
X) 
to 
to 
to 
a> 
> 
o 

a> 
CO 
CS 
0/ 

to 
u-i 
O 3 

o 
to to 
ai 44 
C! crj 
S ?j 

O to 
to 

xt a 
to a 
0 <c 
o 
01 to 
as o 

to at . 
<y oo 4-3 
3 CO 
3 4-1 tO o a 

at o 
Xt CJ OS 
a to 
to a* to 
r-1 CM Q 

CO 
cfl 
o 

5-S 
m 
CM a vO tu 

e o 
o cq x> 
to 

m a
i 

o s t a i n 4J 
r-« 3 at 
00 60 « to 
vD ts r£3 u 

o to 4-1 eo 
cn !0 
CM cfl 01 to 

at to OJ 
to Q a 
CJ S 
3 

S 
o 

to CO 
to 

o 
o 

o o 

so 
cfl 
O 

to 
Cfl 
to 
3 
4J 
CO 

53 

O 
CO 
CO 

CM 

to o 

w o 

55 

to 
O 

at 

Cfl r4f< 
4-» CM 
CO to 

EO 
Cfl 
O 

CO 
to 
3 • 
4J> O 
cfl a 
55 

co 
O *J 10 
CO 

CM XJ 
o 

to U 
Cd CM 

O 

23 
55 

to 
o 
0 
4J S-S 
CO 
4J CN 
CO to 

o 
o 

3 
3 

00 

at 
3 
o 
55 

O 

to 
O 

co 

53 

to 
O 

at 
4J s-s 
td jp< 
4J> CN 
CO to 

o 
CJ 

to 
O 

a 
CO 

at 
3 
o 
55 

O 
CJ 

to 
O 

§ 
CO 

a 

2 
o 

55 
to 
O 

0) 
4J s-S 
CO rJf" 
4J CM 
CO to 

© CU 
o to 

55 cd rn 
Q l i 00 00 to CM 

to cn s t cn s t to i n rs, m 
Cfl X ) 01 —< l to H i n 6 o < to 3 CO rs, O r- o m o CM o 
to CO cd to to to to m to SO to 
0) at ! 1 1 i 8 8 1 

CO to t d CM t d CN fd o\ t d i n 

to o o 
o CQ o o at « o to o o 
o u •st SO 
53 <C vO i n 

c o 
to 
to 
a 

to 
to 
c j 
CO 
0) 
a 

4-1 
o 
cfl • 
to O 
H 53 

td 

CO CM 
I CO 

m • 
CM CJ 

I QJ 
H CO 

CN 
Cd > -

i Es 
rs, « 
CM CM 

I s » 

ps Ec 

co so 
I to 

VO • 
CM O 

i ai 
H co 

PO 

t d 
CO 

CM 
- s 
£5 

C*» 

< t s t 

Cd td 
CO 

<t si
's . --^ 
td 3 
CO CO 

o o 

o 
00 

st 
CM 

t d 
f d CO 
a 

rs. s t 
CM - s , 

i t d 
03 CO s t 

CO sO S3 
8 to 

VO • «4-
CM CJ - s , 
I cu Cd 

H co g 

m 
CM 

vO 
CO 

vO 
00 

td 
I 

rs 
CM 

I 
03 

CJ 
01 

CO 

CO CM 
I CO 

VO 
CM 

i 

H 

vO 
CM 



CTl 
CM 

0) 
00 
cd 
tU 

C cd 

cu cu 
cu CJ 
u u 

, 00 cu 
< cu 

to 
ca 

I 
ea 
ta 

1 
<c 
Cu 

O to 

U 01 
CU 00 4J 
C fl H 
3 4-1 cfl 
O C >i 

cu o 
O PS 

C to 
Cd CU M-l 
• J CM O 

-SS 
to 
••-I 
CO 
3 

O a • 
CU 
Cu 

IH td m 
Cd 6-5 in to rs 

m 3 C M t - i o o 
CO CM (0 i - l O MO 
cu MO TJ cn cert 
E m h o OOCM 
cd • p • jedcTi 

CM X * «-> to r j cs ; 

o 
c j 

to 
<u 

q rs 
£ CJO 
CO v 0 

to cn 
b CM 

5°. 

o 
CJ 

to 
O 

cd 
o 

to 
H 3 

CJ m 
cd co 
co 

T! ^ 
o r s 
PQ . 

CM 

to o 

co o 

3 
O 

to 
4-1 
3 

•rV u 
o 
CO 
<u 

4J 
o 
td 
SU 
H 

CM 
- s 
55 

Cd 55 
I 

t s <J-
CM 

I Cd 
OS CO 

-tf -tf 

55 g 55 

-tf -tf 
S N S 
C£ -s. t d 
co CE co 

CO CM 
I CM 

vO • - t f 
CM O — O 
• cu td cu 

H co co co 

r s 
CM 

co r s oo 
CM CM CM 

• • • -tf 
CJ CJ ~ s 
cu tu cd 
co co co 

o 
CJ 

cu 
Pu 

o 
g) 
•3 

o 
to 
CU 
£5 

ts 
0) 
to 

O.S-S 

CU CM 

ca to 

CM 
s „ 
CO 

Cd CO 
I 

r s .<}• 
CM s ^ 

i Cd 
OS co 

CO CM 
I CM 

VO • 
CM CJ 

I CU 
H co 

< 
I 

oo 
CM 

O 
CJ • 
4-1 
0J 

04 

a 

o 
CJ 

4-1 
oj 
Pu 

o 
& 

OS 
cd 
CS 

cfl 
Su 
3 • 
4J O 
cd CJ 
55 

co 
O 4J 
to CJ 
cfl 3 
P-4 " 3 o 
to S-l 
Cd Cu 

I s 
i n 
r s 
oo 

CM 

QJ 
ft * to 

o TJ 03 bO 
to 3 3 
01 

h
a 

L 
L

a to to 
Es h

a 
L 

L
a 

Su W 
3 0) tfl 

Ss cfl Su Cd n 
to O <# TJ 

4-1 OJ lu <# 3 
Su A3 $ 0J CU Su a 43 
j a &-s • B-S 01 3 01 srS 
Su - I f EC r r f B Su 

srS 

01 CM • CM to 4-J O CM 
33 to >-) to Cd OJ &u to 

Es 
CO 

CM 
s » 
55 

rs 
CM 

-tf • 
s ^ CJ 
I d 01 
co co 

Es 
Cd CO 

I 
i s < f 
CM - s . 

03 55 

CO CO 
I CM 

VO • 
CM CJ 

I 01 
H co 

oa 
i 

00 
CM 

Es 
Cd co 

IS < f 
CM —. 
i Es 

OS CO 

CO CO 
I CM 

vo • 
CM O 

I 01 
E-i co 

Cd IS 
vO 
CM - t f 

CJ 
I 

co 
CM 

Cd 

r s co 
CM 

- - I 4-1 
03 Cd OS Q -tf 

55 h-5 s ^ 
; , rt f r - ] 

CO CM CO - . C O 
i 1-u i r s 

vO • vO • - t f 
CM CJ CM O - s . 
i OJ i oi ps 

H CO H CO 53 

Os 
CM 

3 
to to 
to 
<* -tf 

TJ 
co 3 
cd P 
O — ' 

cfl 

\t . 
4-1 O 
cfl U 

5 5 CO 
0 4J 
CO ej 
01 2, 
tU TJ 

o 
to tu 
Cd tU 
i n rs 
oo 
vD 
-tf 

• 

3 3 
cd cfl 
o O 

to to 
tu S-i 
01 
a 1 

OJ 01 0) <a 
3 3 3 3 3 
O O O td td 

53 55 55 Pw cu 

• 
cfl 

- * 
a 

» 
o 

6 to C
o C5 

o u CJ td to 

« e • SU CO Cfl 
4-J 4J 4J 3 4J Su 
01 at cu 4-1 CJ 3 • Cu cu Cu cd 3 4J o Cu 

55 T ) tfl CJ 
cd cd cfl O 55 
to to to o Su CO 
to to to CO 0-4 O 4J 
o o O cd CO CJ 
d 3 3 Cu 

to 
Cd 

CO cd 3 

M
ag

 00 00 

it 

Cu 

to 
Cd 

cd 
CJ 

Pu 

to 'ro
d 

Cd CU 

cfl 
01 
3 
O 

• tu 6-5 
5 to t n 
• > CM 

CO 
01 
d to 
o o 
*-> 
* 

X 
EC 

«3 

T l 
OJ 
at 

PS 
3 • 
cd Cd 

OJ CO 

CO -~\ 
t-l TJ 
0 0) 
3 ca 

to to 
X at 

- •—i 
TJ 3 
OJ t 3 
01 s x 
OS 6-S 

• m 
OS r s 

• co 

M as 

as as 
as -tf -tf to o 
-tf CO i CO 

• 
CO m CO m 0} 

i Su CO S-i CO t-l i Su i Su 
CO t s CM t s CM t s o t s m t s 

i 1 1 CM to 
to O to o to o 1 o 1 o to to to to to to VO to r s to 

o o O as o 
o o o oo o 

o • » • • o o o CTl o 
- t f •tf - t f m CM 
CM to to 

CM 
s » 
Cd 

Cd 53 
i 

rs <r 
CM ~— 

I t d 
OS CO 

CO CO 
I CO 

m 
CM 

I 
H 

-tf 
CJ s 
at Es 
to co 

O 
t o 



o 
CM 

J i—I 

!, - J 

oo 
t i 

<-*>' 
to 
O 
Es 

to 0 
« 
& 6 
O £ 

« to 

si eo 

.1 to 
u> o 
to 

<C c 
ff 

c»^j 

H 
- i M 

O < 

.« 
o 

to . 
Hi 

to 

^ «J 
W *. : 

>4 

«TJ ' t l 
S o 
3 to 

OS «u, 
t -

oo 

T> ctj 
to 
to to 
to NJ 

t* ? o o 

•jj 
to 

d 

to 

6 
TJ 
to 
a 
y 
41 
OS 

i? 

e 
4-5 

n> 
o 

'.<! +» 
,1 

to (U 
<U oo 

« 
4-J 

9} 
'i 
to 

O 

TJ 

ta OJ 
i~i PM 

a: 
to 
3 

*• 
to 
ca 

O " 1 

• <a a> 
•? to 4J 
« 'J 

... to 
o O 

to 
«J 

W <U 
f l . c j 
A 4J 
w tfl 
OS 9 

to 
-3 H 

4J Cu 
to « 
3 U 
to 
EH «3 

to cu 
ta 4J 
4-1 

3 to 
C5 td 

(0 
3 

ta TJ 
' • to ^ 

ta CM 
CM to 

? tu 
o 4J 

ctj 
Q o 

to •0 
CO TJ cu « >J 

to 3 CO to p>> 

to U ca CM 
u <u 1 o CO as i - i 

to CO o 
o cu o 

to 
CM 

C 
o 

to 
4-J 

oJ 
to 
o 
to 
CU 
0 . 

t d 
i 

rs 
CM • 

0 
OS 

4-! 
O 
ca ° 
to o 
H £2 

co co 3 
t CM CO 

vD • 
CM O CM 

I CU - s 
H co t d 



ro 
0) 
00 
CO 

Cu 

< 

< 

fa 
o 

< 

Cd 

M 
Cd 

00 CO 
CN O VO o r- l CO i n o 
I S I S m o 
00 o 1-1 

5=1 
Ol 
M | 

Hi 
< \ 
•JI 

o | 
HI 
to| 

cul 
<\ 
Ol 
Wl 
BSI 

£3 
to 

co 

o 
< 

to VO cn vO 
cn CO 00 to 

a O o » I S vO CTl 
00 vO CO cn CM CO o vO 

« ot a 0t 

vO to i - 4 00 
to to 



E L I » A S O N A T X ^ J ^ A L G A S P R O D U C T S C O M P A N Y 
. P 0, ST >d F F I C E BOX 1161 , E L P A S O , T E X A S 

October 30, 1953 

Mr. John A. Anderson I 
Regional Oil and Gas Supervisor 
United States Geological Survey 
P. O. Box 6721 
Roswell, New Mexico 

Mr. Dan Nutter 
Oil Conservation Commission 
Stats of New Mexico 
P. O. Box 871 Re: W elch Unit 
Santa Fe, New Mexico Plan of Development for 

Calendar Year 1958 
Geatlemen: 

This letter is to advise you that the Welch Unit #6 well was comrnencea 
on September 2, 1958, and drilled to a total depth of 2300 feet. Five and one-half inch 
casing was set at a total depth and the interval 2230-2239 feet was perforated with four 
shots per foot. The well was then subjected to a sandoil tracing treatment witn lu , 000 
gallons of oil. After treatment the well produced 100% water. On October 15, 195 3, 
five and one-half inch casing was pulled and the well was plugged and abandoned. 

As you wil l recall, this well was drilled as a stepout well pursuant to 
your joint request. Our geologists believe that the Delaware sand is tricky in this 
area, and I believe you wil l concur in this matter. For tne coming year we would like 
to stepout as cautiously as we can, and feel our way along in the development of tiiis 
pool. Your cooperation in this matter would be greatly appreciated. 

Yours very truly, 

EL PASO NATURAL GAS PRODUCTS COMPANY 

By (KX ^hp~~ 
R. L. Hamblin, Manager Land Department 

RLH:ms 



E L P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
P 0 S T> O T F I C E BOX 1181, E l P A S O , T E X A S 

October 28, 1958 

Director 
United States Geological Survey 
Department of the Interior 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oil Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: NOTICE OF PLUGGING AND ABANDONMENT 
of the Welch Unit #6 Well Located 
SE/4 NE/4 Sec.l7sT-26-Ss R-27-E, 
Welch Unit, Eddy Countya New Mexico. 

Gentlemen: 

The above captioned Well was commenced on September 
2, 1958, and d r i l l e d to a total depth of 2300 feet. Five and one-
half inch casing was set at tot a l depth and the interval 2230-
2239 feet was perforated with four shots per foot. The Well was 
then subjected to a sandoil fracing treatment with 10s000 gallons 
of o i l . After treatment the Well produced 100% water. On October 
15, 1958, five and one-half inch (5V) casing was pulled and the 
Well was plugged and abandoned. Copies of this letter are being 
sent to a l l the Working Interest owners as indicated on the attached 
sheeto 

Very truly yours s 

D. W. Reece 
Land Department 

DWR:JFK:jlw 

cc: Attached l i s t 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation El Paso Natural Gas Company 
P. 0. Box 1410 P. 0. Box 1492 
Ft. Worth, Texas El Paso, Texas 

Magnolia Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble Oil & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P. 0. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P. 0. Drawer 1290 
Ft. Worth 1, Texas 

John M. Kelly, and wife 
P. 0. Box 5671 
Roswell, New Mexico 



E L P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
P 0 ST 0 F,F:4C E B 0 X..,1 1J3 1., E -t, P A S O , T E X A S / 

Director 
United States Geological Survey 
Department of the I n t e r i o r 
Washington 25 s D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe s New Mexico 

O i l Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe s New Mexico 

This i s to advise that the above captioned Requests for Approval of the 
I n i t i a l P a r t i c i p a t i n g Area and F i r s t through Third Expansions of the P a r t i c i 
pating Area for the Welch Unit have been approved by the Federal and State 
regulatory bodies as follows: 

1, Approved by the O i l Conservation Commission of the State of 
New Mexico on May 28, 1958; 

2. Approved by the Commissioner of Public Lands of the State of 
New Mexico on May 28, 1958; 

3. Approved by the United States Geological Survey on August 19 
1958. 

Re: Welch Unit No. 14-08-001-1206, 
Eddy Countys New Mexico 
NOTICE OF APPROVAL OF THE REQUEST 
FOR APPROVAL OF INITIAL PARTICIPATING 
AREA FOR THE DELAWARE FORMATION dated 
May 20, 1958, and the FIRST THROUGH 
THIRD ENLARGEMENTS OF THE DELAWARE PAR-
TICIPATING AREA dated May 20„ 1958. 

Gentlemen: 

Very truly yourss 

D. W. Reece 
Land Department 

DWR:jlw 

cc: Attached L i s t 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation El Paso Natural Gas Company 
P. 0. Box 1410 P. 0. Box 1492 
Ft. Worth, Texas El Paso, Texas 

Magnolia Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble Oil & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P. 0. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P. 0. Drawer 1290 
Ft. Worth 1, Texas 

John M. Kelly, and wife 
P. 0. Box 5671 
Roswell, New Mexico 



Ml . . .„-,r- r-:,c 
•i ;' ! ' i i n = 

E L P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
P 0 S'T 1 O'r5, F'l C E* B 0 X I 1 6 1 , E L P A S O , T E X A S 

October 15, 1958 

L • •._ 
Director 
United States Geological Survey 
Department of the Interior 
Washington 25, D. C. / 
Commissioner of Public Lands 
of The State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 
Oil Conservation Commission 
of The State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: REVISION OF EXHIBIT "B" 
Dated October 1, 1958, 
Welch Unit No.14-08-001-1206, 
Eddy County, New Mexico. 

Gentlemen: 
Please find enclosed copies of the Revised Exhibit 

"B" to The Welch Unit Agreement. Copies of this Revised 
Exhibit "B" are being sent to the Working Interest Owners 
shown on the attached sheet. 

Very truly yours, 

D. W. Reece 
Land Department 

DWR:JFK:jlw 
Enclosures 
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S C H E D U L E I 

WELCH UNfT EXPENDITURES 

(1) El Paso Natural Gas Company - Welch #1 and #1-X. $613.637.31 

On May 22 well dropped to 320# 
Shut in tor test 

June 1 255Q# 
June 16 2550# 

Still shut in. 

V V 

(2) El Paso Natural Gas Products Company - Welcn Unit #2 $ 4,671.46 
Welch Unit #3 41,573. 97 
Welch Unit #4 24,602.15 
W elch Unit #5 21,247.36 
Tank Batteries 13,269. 33 

$105,364.77 105,364.77 

Total Expenditures (as of April 30, 195a) $719,002. OS 

Total Revenue (as of April 30, 1953) 

(A) Gas V elch #1-X $ 3b, 705.75 
<B) Oil Welch #2, #3, #4 & #5 21,521.97 

$ 60,227.72 



SCHEDULE I I 

WELCH UNIT OPERATIONS 

By Pan American Petroleum Co. 
as Operator 

Mar. 8, 1954 - Welch Unit Approved 
Sept. 24, 1954 - Welch Unit #1 well plugged 

and abandoned at 12,547' 
- no further drilling until -

Mar. 20, 1956 - Pan Am re-entered old #1 hole 
for account of El Paso. 

Note : This activity covers approximately a 
2-year period. 

June 30, 1956 
Oct. 15, 1956 

Mar. 31. 1957 

May 10, 

July 1, 1957 

By El Paso Natural Gas Company and 
El Paso Natural Gas Products Company under 
Designation of Operator and as Operator 

Apr. 9, 1956 - El Paso took over drilling 
May 5, 1956 - Welch Unit #1 well plugged & abandoned 

• Welch Unit #1-X well spudded 
- Welch Unit #1-X well completed as a 

gas well in Pennsylvanian formation 
at 12,620* 
- #1-X well produced into El Paso's pipe
line until tills date. 

1957 - El Paso commenced deepening operations 
on #1-X well 

Welch Unit #1-X recompleted. Vtell was 
deepened to 13,848' where Devonian forma
tion was tested and found non-productive. 
Well was plugged back to 12,490* and 
completed in Atoka formation from which 
zone it is st i l l producing gas into El Paso's 
pipeline. 

Nov. 13, 1957 - Welch Unit #2 well spudded 
Nov. 27, 1957 - Welch Unit #2 well completed 
Feb. 3, 1958 - Welch Unit #3 well spudded 
Feb. 24, 1953 - Welch Unit #3 well completed 
Mar. 5, 1958 - Welch Unit #4 well spudded 
Mar. 16, 1958 - Welch Unit #4 well completed 
Mar. 22, 1958 - Welch Unit #5 well spudded 
Apr. 2, 1958 - Welch Unit #5 well completed 
May 20, 1958 - El Paso filed Notice of Discovery and 

Request for Approval of Initial 
Participating Area 

May 22, 1958 - El Paso tiled Drilling Program for 
calendar year 1953 

June 5, 1958 - Reworked #2 well 

Note : All of this activity covers approximately the 
same period of time - - a 2-year period. 



S C H E D U L E H i 

ESTIMATED PAYOUT -- WELCH UNIT WELLS 

Estimated Cost $25,000. 

Estimated Production; 

28 barrels per day $2.40 per barrel 
« $67.20 per day x 30 days $2,016. 
per month, or $24,192 per year. 

(1) Gross $24,192. 
(2) Leas l/8th royalty 3, u24. 

$21,168. 

(3) Less taxes (6%) 1,250. 
$19,918. 

(4) Less Operating 
Expense $ 918. 

$19,000. 

Estimated Payout - - approximately one and one-half years. 



S C H E D U L E I 

WELCH UNIT EXPENDITURES 

(1) El Paso Natural Gas Company - Welch #1 and #1-X $613,637.31 

On May 22 well dropped to 320# 
Shut in for test 

June 1 2550# 
June 16 2550# 

Still shut in. 

(2) El Paso Natural Gas Products Company - Welch Unit #2 $ 4,671.46 
Welch Unit #3 41,573.97 
Welch Unit #4 24,602.15 
Welch Unit #5 21,247. 86 
Tank Batteries 13,269. 33 

$105,364.77 105,364. 77 

Total Expenditures (as of April 30, 1958) $719,002.08 

Total Revenue (as of April 30, 1958) 

(A) Gas Welch #1-X $ 38,705.75 
(B) Oil Welch #2, #3, #4 & #5 21,521.97 

$ 60,227.72 



SCHEDULE I I 

WELCH UNIT OPERATIONS 

By Pan American Petroleum Co. 
as Operator 

Mar. 8, 1954 - Welch Unit Approved 
Sept. 24, 1954 - Welch Unit #1 well plugged 

and abandoned at 12,547' 
- no further drilling until -

Mar. 20, 1956 - Pan Am re-entered old #1 hole 
for account of El Paso. 

Note : This activity covers approximately a 
2-year period. May 10, 1957 

July 1, 1957 

By El Paso Natural Gas Company and 
El Paso Natural Gas Products Company under 
Designation of Operator and as Operator 

Apr. 9, 1956 - El Paso took over drilling 
May 5, 1956 - Welch Unit #1 well plugged & abandoned 
June 30, 1956 - Welch Unit #1-X well spudded 
Oct. 15, 1956 - Welch Unit #1-X well completed as a 

gas well in Pennsylvanian formation 
at 12,620* 

Mar. 31, 1957 - #1-X well produced into El Paso's pipe
line until this date. 
El Paso commenced deepening operations 
on #1-X well 

Welch Unit #1-X recompleted. Well was 
deepened to 13,848' where Devonian forma
tion was tested and found non-productive. 
Well was plugged back to 12,490' and 
completed in Atoka formation from which 
zone it is still producing gas into El Paso's 
pipeline. 

Nov. 13, 1957 - Welch Unit #2 well spudded 
Nov. 27, 1957 - Welch Unit #2 well completed 
Feb. 3, 1953 - Welch Unit #3 well spudded 
Feb. 24, 1958 - Welch Unit #3 well completed 
Mar. 5, 1958 - Welch Unit #4 well spudded 
Mar. 16, 1958 - Welch Unit #4 well completed 
Mar. 22, 1958 - Welch Unit #5 well spudded 
Apr. 2, 1958 - Welch Unit #5 well completed 
May 20, 1958 - El Paso fileu Notice of Discovery and 

Request for Approval of Initial 
Participating Area 

May 22, 1958 - El Paso filed Drilling Program for 
calendar year 1958 

June 5, 1953 - Reworked #2 well 

Note: All of this activity covers approximately the 
same period of time - - a 2-year period. 



SCHEDULE I I I 

ESTIMATED PAYOUT WELCH UNIT WELLS 

Estimated Cost $25,000. 

Estimated Production: 

28 barrels per day $2.40 per barrel 
- $67.20 per day x 30 days $2,016. 
per month, or $24,192 per year. 

(1) Gross $24,192. 
(2) Less l/3th royalty 3,024. 

$21,163. 

(3) Less taxes (6%) 1,250. 
$19,918. 

(4) Less Operating 
Expense $ 913. 

$19,000. 

Estimated Payout approximately one and one-half years. 



E L P A S O N A T U R A L GA^S P R O D U C T S C O M P A N Y 
" " " A S O , T E X A S - 4 / 

1 / 

/ 

POST 0 F,£+jC E fM 0 £3 1 1*6 1 , EL P 

August 25, 1958 

Director 
United States Geological Survey 
Department of the Interior 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oil Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: Welch Unit, No. 14-08-001-1206, 
Eddy County, New Mexico 
NOTICE OF APPROVAL OF DESIGNATION 
OF SUCCESSOR UNIT OPERATOR. 

Gentlemen: 

This is to advise that the Designation of Successor Unit Operator 
by Working Interest Owners dated as of May 1, 1958, designating El Paso 
Natural Gas Products Company successor unit operator of the captioned 
Unit has been approved as follows: 

1. Approved by the Commissioner of Public Lands of the 
State, of New Mexico, on May 28, 1958; 

2. Approved by the United States Geological Survey, on 
August 8, 1958. 

Very truly yours, 

D. W. Reece 
Land Department 

DWR:jlw 

cc: Attached l i s t . 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation El Paso Natural Gas Company 
P. 0. Box 1410 P. 0. Box 1492 
Ft. Worth, Texas El Paso, Texas 

Magnolia Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble O i l & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P. 0. Box 147 
Roswell, New Mexico 

Gulf O i l Corporation 
P. 0. Drawer 1290 
Ft. Worth 1, Texas 

John M. Ke l l y , and wife 
P. 0. Box 5671 
Roswell, New Mexico 



Director 
United States Geological Survey 
Department of the Interior 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oil Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: Welch Unit, No. 14-08-001-1206, 
Eddy County, New Mexico 
NOTICE OF APPROVAL OF REVISED 
PLAN OF DEVELOPMENT FOR CALENDAR 
YEAR 1958. 

Gentlemen: 

This is to advise that the Revised Plan of Development for 
Calendar Year 1958, dated July 1, 1958, for the Welch Unit has 
been approved by the Federal and State regulatory bodies as 
follows: 

1. Approved by the New Mexico Oil Conservation 
Commission on July 15, 1958; 

2. Approved by the Commissioner of Public Lands 
of the State of New Mexico, on July 16, 1958; 

3. Approved by the United States Geological Survey 
on July 29, 1958. 

Very truly yours, 

D. W. Reece 
Land Department 

DWR:JFK:jlw 

cc: Attached List 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation 
P. 0. Box 1410 
Ft. Worth, Texas 

Magnolia Petroleum Company 
P.O. Box 900 
Dallas, Texas 

El Paso Natural Gas Company 
P. 0. Box 1492 
El Paso, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble O i l & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P. 0. Box 147 
Roswell, New Mexico 

Gulf O i l Corporation 
P. 0. Drawer 1290 
Ft. Worth 1, Texas 

John M. Kel l y , and wife 
P. 0. Box 5671 
Roswell, New Mexico 



I N R E P L Y REFER T O : 

UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
P.O. Box 6721 

ieawoll, 5Sew Mexieo 

July 29, 1958 

£1 Paeo Natural Gaa Products Company 
Post Office Box 1161 
SI Paso, Texae 

Gent lessen: 

Your 1938 plaa of development, dated July I, 1958, for 
the v«lch unit araa, Bo. 14-08 001-1206, Bddy County, Sew Maxico, 
covering tho drilling of valla No*. 3, 4, 5 and 6 to the Delaware 
sandstone and tha deepening of well 8o. 2 approjdLmtely 10 feet, 
has bean approvad on thia data. Said plan of development waa ap
proved by tba Mew Mexico Oil Conservation Cosxaiseien and the 
Comaiaaioaor of Public Lands on July 15, 1958 and July 16, 1958, 
respectively. 

four approved copies of the plaa of development are en
closed. 

Vary truly youra, 

jam A. AHOSRSON 
Regional Oil and Gaa Supervisor 

Copy to: Washington (w/Plan of Development) 
Artesia (w/Plan of Development) 
Comm. of Public Lands, Santa Fe (letter only) 
Oil Gone. Comm., Santa Fe, (letter only)// 



# 

POST 0 F F I C E -B 

E L P A v ^ ^ | ftUWEHTKAL G A S P R O D U C T S C O M P A N Y 
POST O F F I C E -BOX 1 1 6 1 , EL P A S O , T E X A S 

7 ir. John A. Andersen 
Regional Oil anc Gas Supervisor , r -
United States Geological Survey L - f 
?ost Office Box ' -T i l 
Roswell, New Mexieo 

Re: Revised ?lan of Development 
for the Calendar Year 1958, 

__J<e_lch Unit, Eddy County, Mew 
Mexico. 

Gentlemen: 

We are enclosing seven (7) copies of tne Revised Plan of 
Development for the Calendar Year 1958, for the Welch Unit, 
Eddy County, Mew Mexico. The above captioned Plan was approved 
by the New Mexico G i l Conservation Commission on July 13, 1958, 
and l i k e approval vas ;;tven by the Commissioner ol Public Lands 
on July 16, 1958. 

Upon completion o i action by the United states Geological 
Purvey, r e t a i n tlie necessary copies for your records and re
turn the balance to us. 

Your^ very t r u l y , 

B. Pcece 
Land Department 

DVR:JFK:jlw 
Enclosures 

cc: 'lew Mexico O i l Conservation Corauission 
P.O. Box 8 71 
Santa Fe, New Vc- !.co 

Commissioner of i-ubiic Lands 
of the State of few Mexico 
Capitol Annex Buildin 
Santa Fe, Mew Mexico 

C O P Y 



y E l ftis-j Satural Gas ?r uucirf Company 
P. 0 . Box 1161 
E l Paao, Texafc 

Re: *elc,- Unit, Area 

0 

Eddy C a n t y , He-' 
Mexico 

A t t e n t i o n Mr. 8. L . Hatablin 

Genulem^n: 

The C usaissiqner >f Public LandB, on May f '8, 1^58, 
appr ved tfep resignation of Pan American Petr leura Cor
porat ion at. Uni t Opera*, I T and lhe designs-ion . f £1 Pns 
Hatural Gas Products- C spany aa -he nev Operator, f .-r n< 
Welch Uni t Aree. 

We havs nut been n o t i f i e d f the approval tr: - U.a. 
Geological Survey • f o r <;h« de^igai i t i n of £1 Ptta^ Hatural 
Gas Prcdueta Company A Ooorsu-.r f o r the W*lcn Unit Area, 

MB# e hear f r o a ^ >u a« ^uur ea r l i e s t convenience ss 
h. t h i s approval. 

Vsjry - ru ly j .icu, 

MURRAY £. MORGAN 
Commissioner of Public Lanu: 

BY: 
Ted Bilberry, ouperviuor 
Oil ani Ga~ Division 

M^M: MMR: 3 
cc: O.3.G.S. -Ho.,- 'ell, He- Mexico 

CKC-Santa Fe, N. M. 

JLLEGIBLE 



MAIN OFFICE 0C6 ' 

1958 JUL 18 » * : 3 ° ^ „ 

July 16, 1958 
In/rahly refer to; 

Jn¥t Division 

y El Paso Batumi Gas Products Company 
P.O. Box 1181 
Bl Peso* Texas 

He: Revised Plan of Development 
for the calender year 1958, 
Welcn Unit, Eddy County, Hew 

Attention: Mr. D. W. Reece Mexico. 

Gentlemen: 

Plj we are enclosing seven copiea of the Havised Plan of Devel-
_J opoent, for the calender year 1958, for the Welch Unit Area, Eddy 

County, New Maxico. 

Eight copies were handed to us by the Oil Conservation 
Commission and were approved by the Commissioner of Public Lands 
July 16, 1958, subject to like approval by the United States 
Geological Survey and the Hew Mexico Oil Conservation Commission. 

We are retaining one copy for our file. Please send us 
another copy at such time as thia instruaent is fully executed. 

Very truly yours, 

MURRAY g. MOBGAR 
Commissioner of Public Lands 

Ted Bilberry, Supervisor 
Oil and Gas Division 

M£M:MMH:m 
cc: U.S.Geological Survey, Roswell, 14. M. 

O i l Conservation Commission, Santa Fe, N. M. 



OIL CONSERVATION COMMISSION 
P. O. BOX 871 

SANTA FE, NEW MEXICO 

July 15, 1958 

El Paso Natural Gaa Products Co. 
P. G. Box 1181 
El Paso, Texas 

Attention Mr* 0* W. Raeee 

Ret Revised Plan of Development 
for the cslandsr year 1958, 
Welsh Unit, Eddy County, New 
Mexico* 

Gentlemen: 

This is to advise that the New Mexico Oil Conservation Commission has 
thia date approved the Revised Plan of Development for the cslandsr year 
1958 for tha tfelch Unit Eddy County, New Mexico, subject to like approval 
by the United States Geological Survey and the Commissioner of Public Lands 
of the State of New Mexico* 

Eight approved copies of the plan were handed to the Commissioner of 
Public Lands of the state of New Mexico. 

Very truly yours, 

A. L* Porter, J r . , 
Secretary-Director 

co U. S. Geological Survey, Roswell, New Mexico 
Commissioner of Public Lands, Ssnts Fs, New Mexico ~ 



O i l Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Attention: Mr. Dan Nutter 

Re: Welch Unit, No.14-08-001-1206, 
Eddy County, New Mexico. 

Gentlemen: 

We enclose for your approval nine copies of the 
R.evised Plan of Development for the Calendar Year 1958, 
of the above captioned Unit. Although we do not state in 
the Revised Plan of Development the date we intend to com
mence the Welch Unit #6 Well, we are planning on d r i l l i n g 
t his well i n the near future. 

After t h i s Revised Plan of Development has been 
approved by the New Mexico O i l Conservation Commission, 
please forward eight copies to the Commissioner of Public 
Lands of the State of New Mexico for t h e i r approval. By 
copy of th i s l e t t e r we are requesting the Commissioner 
of Public Lands to return six copies to us aft e r approval 
by him. 

Very t r u l y yours, 

D. W. Reece 
Land Department 

DWR:jlw 
Enclosures 

cc: Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 



E L . P A S O N A T U R A L G A S P R O D U C T S C O M P A N Y 
POST O F F I C E BOX 1 1 6 1 , EL P A S O , T E X A S 

July 1, 1958 

Director 
United States Geological Survey 
Department of the I n t e r i o r 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Oi l Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, Nev; Mexico 

Re: Welch Unit, No. 14-08-001-1206, 
Eddy County, New Mexico 
REVISED PLAN OF DEVELOPMENT FOR 
CALENDAR YEAR 1958. 

Gentlemen: 

Pursuant to Section 10 of the Welch Unit Agreement, El Paso Natural 
Gas Products Company, as Unit Operator, submitted on May 22, I95ti, i i : i - Plan 
of Development for Che Calendar Year 1958. This Plan of Development was 
submitted f i v e months and eighteen days aft e r completion of the Discovery 
Well, Welch Unit #2 Well, on December 2, 1957. The Regional Supervisor of the 
United States Geological Survey and the New Mexico O i l Conservation Commission 
made certain comments and objections to our Plan of Development dated May 22, 
1958. 

We are submitting herewith our Revised Plan of Development for the 
Calendar Year 1958, a f t e r conferences and discussion with the Regional 
Supervisor and the O i l Conservation Commission regarding our proposed 1958 
Plan of Development. 

Although we were not required to under the terms of the Welch Unit 
Agreement, since completion of the Discovery Well i n the Delaware Sand we 
have continued our development of the Welch Unit i n a d i l i g e n t manner and 
have already d r i l l e d and completed i n th i s Calendar Year the Welch Unit #3 
Well on February 23, 1958, the Welch Unit #4 Well on March 20, 1958, aad 
the Welch Unit #5 Well on A p r i l 2L 1958. Detailed Completion and other date 
on these Wells are contained i n attached Exhibit "A". We respectfully request 
that these three Wells which x^ere not required but have been d r i l l e d by us 
thi s year i n an earnest and d i l i g e n t attempt to f u l l y evaluate and explore 
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the Welch Unit be considered as part of our Plan of Development for the Calendar 
Year 1958. 

Listed below i s our Proposed Plan of Development for the Calendar Year 
1958, which provides for the d r i l l i n g of four Delaware t e s t s , three of which 
have already been completed as explained i n the previous paragraph, and i n 
addition provides for the reworking of another w e l l . The remaining well to be 
d r i l l e d w i l l be a stepout well as requested. Listed below i s our 1958 Plan of 
Development: 

1. D r i l l Welch Unit #3 Well * 
2. D r i l l Welch Unit #4 Well * 
3. D r i l l Welch Unit #5 Well * 
4. D r i l l Welch Unit #6 Well ** 
5. Deepen Welch Unit #2 Well 

by another 10', perforate 
and sand-oil frac this 
i n t e r v a l . 

SW/4 SW/4 Section 16 26S, 27E 
NE/4 NE/4 Section 20 26S, 27E 
NE/4 NW/4 Section 21 26S, 27E 
SE/4 NE/4 Section 17 26S, 27E 

El Paso Natural Gas Products Company, as Unit Operator, intends to d r i l l 
to approximately 2200 feet i n the Delaware Sand using rotary d r i l l i n g equip
ment. We propose to set 8 5/8", 24#, J-55 casing at approximately 250' using 
enough cement to circulate to the surface and 5 1/2", 15.5#, J-55 production casing 
w i l l be set at a t o t a l depth using approximately 200 sacks of cement. The pro
duction casing w i l l then be selectively perforated and the Delaware Formation 
w i l l be subjected to a hydraulic frac t u r i n g process. Due care w i l l be taken to 
protect a l l horizons. 

El Paso Natural Gas Products Company, as Unit Operator, w i l l protect the 
Unit from drainage and w i l l comply with any d r i l l i n g requirements created under 
the terms of the Unit Agreement. 

Notice of Discovery and Request for Approval of the I n i t i a l P a r t i c i p a t i n g 
Area as well as the F i r s t , Second and Third Expansions of the Participating Area 
have already been f i l e d for approval on May 20, 1958. For the f i r s t four months 
of the Calendar Year, January through A p r i l , the Participating Area has produced 
8,457 barrels of o i l from which we have received the sum of $21,521.97. We d e f i n i t e l y 
f e e l that t h i s i s production i n paying quantities and we are making Budget provisions 
for continued development i n 1959. 

I f t h i s Revised Plan of Development i s acceptable, please s i g n i f y your 
approval, as required under Section 10 of the Unit Agreement, i n the space pro
vided and return an approved copy to El Paso Natural Gas Products Company. 

* Previously completed t h i s year 
** Stepout Well as requested 
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Copies of this letter are being sent to the Working Interest Owners 
shown on the attached sheet. 

Very truly yours, 

EL PASO NATURAL GAS PRODUCTS COMPANY 

APPROVED this 

U. S. Geological Survey 

day of 
', 1958. 

ifi^ rf jtlo^J^L^ ^ 
R.L.Hamblin, Manager 
Land Department 

RLH:DWR:jlw 

cc: Attached List 

APPROVED) this / \ f ^ day of 
W W > 1958. 

: 7 
New Mex>eo 0 i , l Conservation Commission 

By_ ( . ( ( 

APPROVED this day of 
', 1958. 

Commissioner of Public Lands 

By 

By. 



E X H I B I T "A" 

Revised Plan of Development July 1, 1958 

Welch Unit Agreement 

The Welch Unit #2 Well has been drilled at a location in NW/4 NW/4 
Section 21, T-26-S, R-27-E, to a total depth of 2115 feet. Five and one-
half inch production casing was set at 2115 feet, and the interval from 2105' 
to 2111' was perforated with three jet shots per foot. The well was then 
treated through open perforations with 2000 gallons of Petro-Jel and 3000 
pounds of sand. On December 2, 1958, after recovering a l l load o i l , the well 
potentialed 43 3/4 barrels of 40° API Gravity oil plus 2 1/4 barrels of water 
in 24 hours. The gas-oil-ratio was too small to measure. 

The #3 Well was completed in the SW/4 SW/4 Section 16, T-26-S, R-27-E, 
at a total depth of 2236 feet. The Delaware Formation was perforated between 
2137' and 2147" through 5 1/2 inch production casing which was set at the total 
depth. The well was treated with a sand-oil fracturing process. On the initial 
potential test, conducted on February 23, 1958, this well pumped 120 barrels of 
fluid per day, 50% of which was 41 degree oil and 50% of which was water. The 
gas-oil-ratio was too small to measure. 

The Welch Unit #4 Well, in the NE/4 NE/4 Section 20, T-26-S, R-27-E, 
was completed with a total depth of 2160 feet. With 5 1/2 inch production 
casing set at a total depth, the Delaware Formation was perforated between 
2095 feet and 2110 feet and subjected to a sand-oil fracturing process. 
Potentialed on March 20, 1958, the #4 Well pumped 42 barrels of 41 degree oil 
and 84 barrels of water per day, with a gas-oil ratio too small to measure. 

Five and one-half inch production casing was set at the total depth 
of 2175 feet in the Welch Unit #5 Well which was drilled in the NE/4 NW/4 
Section 21, T-26-S, R-27-E. The Delaware Formation was treated with a sand-
oil fracturing process through perforations in the 2110' - 2124' interval. On 
its April 21, 1958, potential test, the Well pumped 41 barrels of 41° API 
gravity oil per 24 hours plus 21 barrels water. 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST 
OWNERS: 

Pan American Petroleum Corporation 
P. 0. Box 1410 
Ft. Worth, Texas 

Magnolia Petroleum Company 
P.O. Box 900 
Dallas, Texas 

El Paso Natural Gas Company 
P. 0. Box 1492 
El Paso, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble Oil & Refining Company 
P. 0. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P. O. Box 147 
Roswell, New Mexico 

Gulf Oil Corporation 
P. 0. Drawer 1290 
Ft. Worth 1, Texas 

John M. Kelly, and wife 
P. 0. Box 5671 
Roswell, New Mexico 



O i L C O N S E R V A T I O N C O M M I S S I O N 
P. O. BOX 871 

SANTA FE, NEW MEXICO 

May 28, 1958 

El Paso Natural Gas Products Company 
P. 0. Box 1161 
£1 Paso, Taxas 

Attention: Mr. R. L. Hamblin 

Ba: Welch Unit 
Approval of Initi a l 
Participating Area 

Gentlemen: 

This i s to advise that the New Mexico Oil Conservation 
Commission has this date approved the Ini t i a l Delaware 
Formation Participating Area for the Welch Unit area, 
Eddy County, New Mexico, subject to like approval by 
the U. S. Geological Survey and by the Commissioner of 
Public Lands of the State of New Mexico. 

Eight approved copies ef the application were handed 
to Mr. D. W. Beece. 

Very truly yours, 

A. L. PORTER, Jr., 
Secretary-Director 

ALP/RLS/ir 

cc: U. 8. Geological Survey ~ Roswell, N. M. 
ConuaisBioner of Public Lands - Santa Fe 



"Ml 
E L P A S O N A T U R A L , G A S P R O D U C T S C O M P A N Y 

POST OFFICE BOX 116 1, EL P A S O , T E X A S 

May 20 , 1958 

Director 
United States Geological Survey 
Department of the I n t e r i o r 
Washington 25, D. C. 

Commissioner of Public Lands 
of the State of New Mexico 
Capitol Annex Building 
Sarta Fe, New Mexico 

Oi l Conservation Commission 
of the State of New Mexico 
Capitol Annex Building 
Santa Fe, New Mexico 

Re: WELCH UNIT No. 14-08-001-1206 
Eddy County, New Mexico 
NOTICE OF DISCOVERY AND REQUEST 
FOR APPROVAL OF INITIAL PARTICI
PATING AREA FOR THE DELAWARE FOR
MATION EFFECTIVE December 2, 1957. 

Gentlemen: 

Pursuant to Section 11 of the Welch Unit Agreement No. 14-08-001-
1206, approved by the Commission on January 26, 1954, and approved by the 
Director on March 8, 1954, El Paso Natural Gas Products Company, as Unit 
Operator, determined, subject to the approval of the Director, Commissioner 
and Commission, that the Welch Unit #2 Well, completed i n the Delaware For
mation, i s capable of producing unitized substances i n paying quantities 
and that the I n i t i a l P a r t i c i p a t i n g Area for the Delaware Formation should 
be established. The I n i t i a l P a r t i c i p a t i n g Area contains 40.00 acres which 
El Paso Natural Gas Products Company, as Unit Operator, regards as reason
ably proved to be productive of unitized substances i n paying quantities. 
This acreage is described as follows: 

Township 26 South, Range 27 East, N.M.P.M. 
Section 21: NW/4 NW/4 

containing 40.00 acres, more or less. 



Welch Unit -2- May 20, 1958 

The Welch Unit #2 Well i s located 660* from the North l i n e and 
560' from the West l i n e of Section 21, Township 26 South, Range 27 East, 
Eddy County, New Mexico. This well was spudded on November 13, 1957, and 
completed November 25, 1957, at a t o t a l depth of 2115'. The Delaware For
mation was perforated between 2105' - 2111' and treated with a sand-oil 
fr a c t u r i n g process. On the i n i t i a l p o t e ntial test conducted on December 
2, 1957, a f t e r recovering i t s load and fracture o i l , t h i s well pumped 45 
barrels of f l u i d per day 95% of which was 40.0 degree o i l and 5% of which 
was water. The gas-oil r a t i o was too small to measure. 

The e f f e c t i v e date for the I n i t i a l P a r t i c i p a t i n g Area i s deter
mined as December 2, 1957, the date of f i r s t production and the date on 
which the above well was tested and the information gained. 

Attached hereto i s Schedule I showing the I n i t i a l P a r t i c i p a t i n g 
Area for the Delaware Formation i n the Welch Unit Area. This Schedule 
describes the I n i t i a l P a r t i c i p a t i n g Area, shows the percentage of unitized 
substances allocated to each unitized t r a c t and the exact breakdown of per
centage allocated to each t r a c t according to the various ownerships i n said 
t r a c t . Also attached hereto as Exhibit "A" i s a map of the Welch Unit Area 
on which has been colored the I n i t i a l P a r t i c i p a t i n g Area for the Delaware 
Formation. 

Applicant i s submitting separately, i n t r i p l i c a t e , i t s Geologic 
and Engineering report, with enclosures, supporting i t s suggested selection 
of the proposed P a r t i c i p a t i n g Area. 

I f t h i s I n i t i a l P a r t i c i p a t i n g Area meets with your approval, please 
indicate such approval i n the space provided on the attached sheet. A copy 
of t h i s l e t t e r and a copy of the Schedule attached hereto are being sent to 
a l l Working Interest Owners as indicated on the attached sheet. 

Very t r u l y yours, 

EL PASO NATURAL GAS PRODUCTS COMPANY 

R. L. Hamblin 
Manager 
Land Department 

RLH:JFK:jlw 
Enclosures 

cc: Attached l i s t 



APPROVED : 
Directors United States Geological Survey 

DATE: , 195 . 

APPROVED: 
Commissioner of Public Lands 

DATE: , 195_ 
Subject to like approval by the U.S.G.S. and Oil Conservation Commission. 

0 
/ / 1 ^ 

APPROVED:. 
Oil Conservation Commissjjx5n 

DATE: - ? T ) ^ >S } > 195_£. 
Subject to like approval by the U.S.G.S. and Commissioner of Public Lands. 

The foregoing approvals are for the 40.00 acre 
Initial Participating Area for the Delaware For
mation, effective as of the date of first produc
tion, under the Welch Unit 14-08-001-1206, Eddy 
Countys New Mexico. 



WELCH UNIT 
WORKING INTEREST OWNERS 

COPIES OF THE FOREGOING LETTER HAVE BEEN SENT TO THE FOLLOWING WORKING INTEREST OWNERS: 

Pan American Petroleum Corporation El Paso Natural Gas Company 
P. 0. Box 1410 P. 0. Box 1492 
Ft. Worth, Texas El Paso, Texas 

Magnolia Petroleum Company 
P. 0. Box 900 
Dallas, Texas 

Elmer L. Lockwood 
750 West 5th Street 
Ft. Worth, Texas 

Mr. George G. Snowden, and wife 
4 East 66th Street 
New York 21, New York 

Humble O i l & Refining Company 
P.O. Box 1287 
Roswell, New Mexico 

Mr. James H. Snowden, and wife 
750 West 5th Street 
Ft. Worth, Texas 

Sunshine Royalty Company 
P.O. Box 147 
Roswell, New Mexico 

Gulf O i l Corporation 
P. 0. Drawer 1290 
Ft. Worth 1, Texas 

John M. Kel l y , and wife 
P. 0. Box 5671 
Roswell, New Mexico 
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