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PLAN OF OPERATION 

ATTACHED TO AND MADE A PART OF THAT CERTAIN SECONDARY UNIT AGREEMENT 
DATED JULY 12,1991 

Merrion Oil & Gaa Corporation (.Merrion,, aa Operator of the Eagle Mesa 
Secondary Unit plans to re-enter the Navajo 13-C1 well located in the NW/4 NW/4 
of Section 13, Township 19 North. Range 4 West, and piugback. sidetrack and anil 
a horizontal weil across the Eagie Mesa Entrada reservoir. If the Navajo 13-Ci 
weil is not usable, then Merrion will drill a new weil. Prior to initiating said 
operation. Merrion will submit the proper A.P.D. for BLM approval. 

Merrion is planning to initiate an injection program designed to enhance 
production. Merrion will submit a detailed Plan of Operation for BLM aoprovai 
prior to commencing any type of secondary or tertiary flood. 

Also, in addition to the above. Memon shaL submit to the BLM an upaatea Plan of 
Operation each year on or before January 15th. 
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•/ EAGLEMESA SECONDARY UNIT AGREEMENT 
GEOLOGICAL JUSTIFICATION 

BY LJ). ENDSLEY 
AUGUST 30. 1990 

I . gfTRODUCTION 

Merrion Oil and Gas Corporation wouid ike to iorm a Seconaarv Unit Agreement witn 
two ^oarate participating areas. The purpose cf this repon is to provide jusnricanon for mis 
? r o t * & a i h y describing the techniques used to generate the most accurate structure contour map 
and filtpay nap possible from available data. This repon will runner demonstrate mat there 
:s s u f f i ^ 0 1 geological and engineering data available to suppon the idea mat there ire two 
^etiaiS*6 producible oii accumulations within the Eagie Mesa field outline. 

I I . CfgQLQQY 

The Eagie Mesa fieid produces from the Jurassic Entraoa sanastone. an eoiian cune 
ceoosik ^ e Entrada dunes found in this part cf the San Juan Basin are the longituamai type 
with IflP l° n I zxis- o r dune-crests, parallel to the paieo-wina transpon direction. The aunes 
3 j r e ei§ngatea in a south-southwesteny direction. 

The dune is ±. 220' thick at its thickest and oniy ZL 140' thick in the soutnem IODC 

One of the key ingredients to successr'iiiy exploring ror Entraaa dunes :a :o ::na 
•uificitnt preserved topograpny over ana aoove regional sane, thickness co :~o cu. Zagie 
\ { e s a peid has rougnly 90' of structural cicsure mat saasries tms cr.terra. 

i n > pgSERVOTR ATTRIBUTES 

Er.traca sanastone at Eagie .Meia ;:e.:. .?. aer.erai. ..as ~s. a-,erase rorcs;:v 

2 v e « 2 e cermeaoiiity of -00 ma ana crccuces a a as ::ts. .ow .-.?: arav.tv : }'•- • %:. 

a:s is a strona oottom water cr.ve reser/oir -vun .. w . u i . . . > _ . . w — . " ' l l . . 

:oium3- - r ' e 0 1 1 : s "ougmy ames ".ore -.:scous man rormation "-ater ..: raser 
• o n a u-ons. ana as was mennonea nercre. .-.as ::o associatea a as. . aese ractcr: ;amo 
--•rrn «%vere water comng arouna the v-eubore aa me weiis ar 
•.ater-—s oroauction :s not cossioie ar.a ctscosa. :a. ' ^ — "3 " —— ' ' <7 * 

.-.ere ex:s:s :n :r.e immca szr.cstcne 2 ;:rcne r/ycrccv-arr.:.: 
vaier centner. 7>>e acser.ee c: ~::cc:c:ac :2s air.r lines :r.z —.22 

ILLEGIBLE 



ifiuidyriBfcby Fiion Exploration in the I970's suggests that a moveaoie 
oil cdunncteMMntfift̂  Entrada reservoir yielded-sucn low original oil to total 
tluidpraiacofcasaxbe^ 

A casern pomtis theFilon Expioranon Jordan #12-1 weil in sec. 12- T19N-R4W. Log 
^iffn.flritqirHBj^wpthat-an Ail column slightly greater than 10' existed at this location. The 
weil was completed as a dry hole ana no tests were run. It was fait that the weil was 
sumciendv close to their estaoiishea cut-off for „rotiucavitv as to not warrant a test. 

rV. MAPPfNG TECHNIQUES 

Exploring for Entrada. dunes is analogous to exploring for pinnacle reefs in that tnev 
are discreet, isolated features that cannot be found by standara subsunace geologic tecnniaues. 
Consequently, the only feasiole and successful expioranon tooi is seismic data acauisiuon. 
The seismic data is oniy benericiai for isoianng sana dunes wnen the proper acauismon 
geometries and processing parameters are usea. Once the dunes are idennfied tne next 
questions to answer are did the dunes get cnargea ana if so. what effect has hyarodynamics 
had on oil distribution in the reservoir? 

Current net pay mapping tecnniaues utilize the most aetaiiea "depuv' structure man mat 
can be generatea from seismic time values, the suosurface datum of the oase or moveaoie ou 
from wed control, if available, and an estimanon of the magnituae ana direcnon or the 
hyorodynamic gradient either from weil control or regional grouna water potennometnc 
mapping. 

To arrive at the ne: pay map at Eagie Mesa field, first a aetauec structure man naa to 
be generatea. .. -ismic nme values on the Entraoa were picked from tr.e iO seismic lines mat 
cover me feature. These ames were men convertea to aeoth ana the cecm values contourec. 
Ttmcceptn conversions are basea upon wen control data in tne field ana seismic .oas m me 
area. 7aa resultant structure mao is as accurate as is oossioie given tr.e cata avanaoie. 

The next steo is to calculate tr.e case cr rhe moveaoie cu from wire tine :c_ acta. '-'mar 
;amranon caacuiaaons for Estrada reservoirs are aone asms Arcr.tes r'armuia mm aifrerer.: 
aiues :cr a. rr.. ar.a n mat nave been cenvea from wnoie core anaavsis. Tie moveaoie O:L -as 

aeneraiiv been founa to oe mat portion or me reservoir mat caicuiatec -OT- mi .ararancn : 
areater. There is always an a - 10' iransition or immovaoie on section mat calculates oetween 
20% ana 40% ou saturauon. This section is - .vater wasnea zone one is a non-recoveraoie 
ronton of the reservoir. Consequently, mat aortion of me reservoir mat rails cetweer. ma 
::i/water contact and the LO* ret nay contour cannot ce oroaucec 

mce me case or me moveaoie m. c_aao;;snec ano converted m mosea 
men rossioie to constraat an c-aamotemiaa wontour mao mat aermes .te -ira 

•.aanitaae or me nvaroavnamtc aracier.t m. m.e reservoir. m me case cr Zaaie .-.les: 
caaests mat a nvcrcavnamic aracier.t :r - _•. c" -.i;e to me i a : n - • a a i n v. cr.it r. :. at. 

ILLEGIBLE 



Case #10971 
EXHIBIT 6 NMOCD Examiner Hearing 

May 12,1994 
Merrion Oil & Gas 

EAGLE MESA - NAV 13C-1 SHORT RADIUS HORIZONTAL WELL 

FcomomicDmta Well Type (Ofl.Gas): | Qg | Ecooomk ladicatoti 
Wotting interest 100.00% Payout = 0.7 Years 
Net Revenue Interes 79.00% DcfROR = 105.1% 
Production Tax- C 8.28% IROI = 2.34 $/$ 

Oil 8.28% EROI = 3.34 s/s Operating Cost 15,000 $/mo Interest rate = 15% 
Gas btu Value btu/scf Investment * 380.0 m 
Prod Price Escalato 4.0% %/yr Project Risk Factor -

Op Cost Escalator 4.0% peryr Average OS Price- $16.25 /bbl L-^aMRHFftt' '\'JM*r~ *t&~^*V\' >• MaoooaaaHal 

P&A cost 20 M$ Average Gas Price- /mmbtu %Disc | Value M l 

Constant Prices: NO (yes/ho) 887.6 
Beg Oil Price 15.00 S/bbl 5% 771.1 
Beg Gas Price J/mmbtu 10% 672.5 

15% 588.3 
Oi Product** Gss fYodaxfioM 20% 515.6 
1-1-94 Reserves 196600 stb 1-1-94 Reserves mcf 23% 432.4 
1-1-94 Qo 208 bopd 1-1-94 Qg mcfd 30% 397.0 

Qel 40 bopd Qel mcfd 33% 348.0 
Decline Fraction 0.300 peryr Decline Fraction 0.120 peryr 40% 304.6 
Life 5.00 yean Life tDIvyO! yean 45% 265.8 

50% 231.0 

OIL PRODUCTION GASPRODUCTIOM PRICE 
Begin End Avg Yearly Cum Begin End Avg Yearly Cum oa Ga5 

Qo Qo Prod Piud Prod Qs Qg Prod Prod Prod Price Price 
Year bopd bopd bopd stb stb moid mofd mofd mof mof $/BW 

1/1/94 
1 1994 208.D 151.1 179.7 65,590 65.590 15.00 
2 199S 154.1 114.2 133.1 48,590 114,181 15.60 
3 1996 114.2 S4.6 98.6 35,997 150,177 16.22 
4 1997 84.6 62.6 73.1 26.667 176.844 16.87 
5 1998 62.6 46.4 54.1 19.755 196.600 17.55 
6 1999 46.4 34.4 40.1 14,635 211.235 18.25 
7 2000 34.4 25.5 29.7 10,842 222,077 18.98 

NET CASH FLOW 

INVESTMENT EXPENSE Annual Annual Discounted 
Gross Net Revenue Revenue Annual Cum 15% Annual Cum 
Invest Invest Operating Ofl Gas Profit Profit Discount Profit Profit 

Year MS MS MS MS MS MS MS Factor MS MS 

1/1/94 380.0 380.0 (380.0) (380.0) 1.00 (380.0) (380.0) 
1 1994 180.0 712.9 532.9 152.9 0.87 463.4 83.4 
2 1995 187.2 549.2 362.0 514.9 0.76 273.8 357.1 
3 1996 194.7 423.2 228.5 743.4 0.66 150.2 507.4 
4 1997 202.5 326.0 123.6 867.0 0.57 70.6 578.0 
5 1998 20 20.0 210.6 251.2 20.6 887.6 0.50 10.2 588.3 
6 1999 219.0 193.5 (25.5) 862.1 0.43 (11.0) 577.3 
7 2000 227.8 149.1 (78.7) 783.3 0.35 (29.5) 347.7 



EAGLE MESA VERTICAL WELL 

Ecamamic Dmtm Well Type (Oil.Gas): Oi l | Aurti 'aatagr 

Working Interest 100.00% Payout = 2.5 Years 

Net Revenue Interest 79.00% DcfROR = -4.3% 

Production Tax- Ga 3.28% IR0I = 0.03 J/J 

Ofl 8.28% EROI = 1.03 J/J 

Operating Cost 15,000 t/mo Interest rates 15% 

Gas btu Value btuM Investment ~ 400.0 MJ 

Prod Price Escalator 4.0% %/yr Project Risk Factor -

Op Coct Escalator 4.0% peryr Average Oil rYtee- $15.92 /bbl 

P&A cost 20 M$ Averege Gea Price- /nun btu * DBC 1 Value M$ j 

Constant Prices: NO (yes/no) (24.0) j 

Beg Ofl Price 15.00 $/bbl 5% (47.7) 

Beg Gas Price $/nuabtu 10% (68.9) 

15% (88.0) 

OH PixtdmUroa Gar Prodoctioa 20% (105.2) 

1-1-94 Reserves 102026 stb 1-1-94 Reserves mcf 25% (120.7) 

1-1-94QO 120 bopd 1-1-94 Qs mcfd 30% (134.9) 

Qel 40 bopd Qel mcfd 35% (147.8) 

Decline Fraction 0.3O0 peryr Decline Fraction 0.120 peryr 40% (159.6) 

Life 4.00 yean Life #DIV/0! years 45% (170.4) 

50% (180.3) 

GAS JfHOtSflilCllOU , 'PRICE;::;::-:;;:;;;::^ 

Begin End Avg Yearly Cunt Begai End AVg Yearly Cum oa Gas 

Qo Qo Prod Prod Prod Q« Qg Prod Prod Prod Price Price 

Year bopd bopd bopd stb stb mcfd mcfd mcfd mcf mcf S/Bbl S/mmbtu 

171/94 
1 1994 120.0 88.9 103.7 37,841 37,841 15.D0 

2 1995 88.9 65.9 76.8 28,033 65,874 15.60 

3 1996 65.9 48.8 56.9 20,767 86,641 16.22 

4 1997 48.8 36.1 42.2 15,385 102,026 16.87 

NET CASH FLOW 
INVESTMENT jEXPEKSEi Annual Annual Discounted 

Gross Net Revenue Revenue Annual Cum 15% Annual Cum 

Invest Invest Operating oa Gee Profit Profit Discount Profit Profit 

Year M$ M$ M« 1 M$ Mt M$ M$ Footer M l M$ 

1/1/94 400.0 400.0 (400.0) (400.0) 1.00 (400.0) (400.0) 

I 1994 180.0 411.3 231.3 (168.7) 0.87 201.1 (198.9) 

2 1995 187.2 316.9 129.7 (39.0) 0.76 98.1 (100.8) 

3 1996 194.7 244.1 49.4 10.4 0.66 32.5 (68.3) 

4 1997 20 20.0 202.5 188.1 (34.4) (24.0) 0.57 (19.7) (88.0) 


