
Gravity drainage drive
Occurs in reservoir with high dip
angles and high permeability
rocks. Gas tends to migrate updip
and oil tends to migrate downdip
toward the well. Prolongs the life
of many wells.

OBJECTID mappingId APIst APIcty API state countyName StateId CountyId Pending OperatorAlias LeaseName wellNo latitude longitude pracIPOil pracIPGas firstProd avgOil avgGas lastProd cumProdOil cumProdGas cumProdH2O field Reservoir PreviousOp Previous_1 maxMoAvOil maxMoAvGas avgH20 lastMoOil lastMoGas RegNo actWellCnt OGCode GGCode prodIntTop prodIntBtm ProdIntCnt gasGravity oilGravity maxMoOil maxMoGas

1167 65375314 42 255 433511111 TX Karnes 1 126 N Operator A CREWS UNIT 1H 29 -98 726 2370 41183 22 95 42036 176470 623605 0 SUGARKANE (EAGLE FORD) EAGLE FORD Operator F Operator F 726 2369 0 616 2671 266739 1 HARVE ENCAO 12705 16704 2 0.73 52.80 21794 71099

1174 65375314 42 311 433511111 TX McMullen 1 159 N Operator G GENTRY 7H 28 -98 8 5845 41183 0 1009 42005 2195 1658472 0 HAWKVILLE (EAGLEFORD SHALE) EAGLEFORD SHALE Operator A Operator F 8 5845 0 12 31274 268914 1 EASTC BHPEF 13749 18095 1 0.69 0.00 249 175363

1177 65375314 42 311 433511111 TX McMullen 1 159 N Operator A HOUSE UNIT 2 1H 28 -98 13 1949 41487 7 1143 42036 10332 1564982 0 HAWKVILLE (EAGLEFORD SHALE) EAGLEFORD SHALE Operator A Operator F 51 5719 0 194 32013 267848 1 EASTC BHPEF 13394 18243 2 0.89 58.10 1598 177307

1180 65375314 42 311 433511111 TX McMullen 1 159 N Operator F NBRP EF 4H 28 -98 338 2825 41244 0 0 41944 36987 365590 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator C Operator A 337 2825 0 0 8 269797 1 TRAFI ENTPO 12412 17426 3 0.73 51.20 10472 87589

1190 65375314 42 177 433511111 TX Gonzales 1 88 N Operator A LORD D UNIT 4H 29 -97 1676 3051 41244 438 856 42036 851091 1530559 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator D Operator A 2922 4427 0 12277 23967 16360 6 EOGRS EOGRE 12200 15858 1 0.00 0.00 90593 137265

1194 65375314 42 479 433511111 TX Webb 1 238 N Operator A GATES 05-D 1511 28 -100 323 5479 41214 20 523 42036 68170 1509202 0 GATES RANCH (EAGLE FORD SHALE) EAGLE FORD SHALE Operator A Operator C 322 5478 0 569 14636 269161 1 SHELT ENETR 8912 14151 3 0.86 65.40 10004 169848

1197 65375314 42 127 433511111 TX Dimmit 1 64 N Operator C FAITH-YANA G  4H 28 -100 62 140 40817 3721 12607 42036 2393232 6909774 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator B Operator D 4569 14680 0 104177 352990 15564 25 NGLCL ACCMO 7542 15729 2 0.00 0.00 141639 455110

1198 65375314 42 479 433511111 TX Webb 1 238 N Operator D GATES 05-D 1211 28 -100 293 4737 41183 23 559 42036 55097 1309067 0 GATES RANCH (EAGLE FORD SHALE) EAGLE FORD SHALE Operator A Operator A 292 4737 0 632 15665 269227 1 SHELT ENETR 8909 14372 2 0.70 68.80 8778 142124

1200 65375314 42 255 433511111 TX Karnes 1 126 N Operator A WITTE-MIKKELSON UNIT 2H 29 -98 586 627 41122 249 355 42036 385230 604286 0 EAGLEVILLE (EAGLE FORD-2) EAGLE FORD-2 Operator G Operator B 877 1346 0 6984 9932 10221 3 STATW MARAE 12775 19420 2 0.00 0.00 27189 41737

1201 65375314 42 127 433511111 TX Dimmit 1 64 N Operator B CHAPARRAL WILDLIFE STATE 4H 28 -99 103 1450 41579 43 934 42036 34741 591546 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator A Operator A 146 1733 0 1201 26153 271910 1 TRIMT SPRIP 8983 14234 3 0.78 53.00 4549 53730

1204 65375314 42 127 433511111 TX Dimmit 1 64 N Operator A CHAPARRAL WILDLIFE STATE 8H 28 -99 116 1139 41579 25 465 42036 25396 438931 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator F Operator G 116 1475 0 699 13009 272106 1 TRIMT SPRIP 9413 14390 2 0.75 56.00 3611 45732

1205 65375314 42 123 433511111 TX Dewitt 1 62 N Operator G CROZIER A 1H 29 -98 915 1330 41214 3748 4552 42036 1092668 1308515 0 EAGLEVILLE (EAGLE FORD-2) EAGLE FORD-2 Operator A Operator A 4944 5166 0 104952 127449 10270 9 ENTCO BHPEF 12713 19330 2 0.00 0.00 153293 160156

1208 65375314 42 255 433511111 TX Karnes 1 126 N Operator A RUDD UNIT 4H 29 -98 3188 3243 41183 1550 2247 42036 1807653 2144310 0 EAGLEVILLE (EAGLE FORD-2) EAGLE FORD-2 Operator A Operator F 4459 4630 0 43405 62908 10070 9 KOCPC ENCAO 12076 16973 1 0.00 0.00 138238 143548

1209 65375314 42 123 433511111 TX Dewitt 1 62 N Operator F STRAUBE 01 02H 29 -98 458 4532 41122 61 546 42036 138494 1426754 0 DE WITT (EAGLE FORD SHALE) EAGLE FORD SHALE Operator C Operator A 458 4532 0 1706 15289 268667 1 ENTCO EFSML 13760 17821 1 0.18 61.00 13749 135960

1212 65375314 42 123 433511111 TX Dewitt 1 62 N Operator A JAMES GANO 01 02H 29 -98 390 2959 41122 80 744 42036 158480 1379956 0 DE WITT (EAGLE FORD SHALE) EAGLE FORD SHALE Operator D Operator A 389 2958 0 2252 20830 266356 1 ENTCO PIONN 13690 18591 1 0.69 59.00 11690 88756

1214 65375314 42 123 433511111 TX Dewitt 1 62 N Operator A AFFLERBACH 01 02H 29 -98 348 3311 41091 42 417 42036 113664 1273561 0 DE WITT (EAGLE FORD SHALE) EAGLE FORD SHALE Operator A Operator C 347 3310 0 1175 11675 268534 1 ENTCO EFSML 13750 19311 1 0.70 61.80 10774 102627

1215 65375314 42 123 433511111 TX Dewitt 1 62 N Operator C SCHROEDER 01 02H 29 -98 608 3517 41122 84 518 42036 191747 1194969 0 DE WITT (EAGLE FORD SHALE) EAGLE FORD SHALE Operator B Operator D 608 3516 0 2351 14512 268775 1 ENTCO EFSML 13558 17501 1 0.70 61.10 18253 105501

1219 65375314 42 311 433511111 TX McMullen 1 159 N Operator D CARVER UNIT 1H 29 -99 749 237 41214 450 413 42036 530831 324455 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator A Operator F 1686 926 0 12600 11562 16263 5 CITPL DCPMI 10726 15201 3 0.00 0.00 52267 28722

1226 65375314 42 479 433511111 TX Webb 1 238 N Operator A BRISCOE G GU12 STATE 17H 28 -100 286 1295 41244 46 344 42036 76991 481679 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator G Operator A 286 1687 0 1285 9625 270155 1 NGLCL REGEF 7984 13045 2 0.70 53.80 8871 52298

1227 65375314 42 177 433511111 TX Gonzales 1 88 N Operator B WINKLER UNIT A 1 29 -97 0 0 0 0 0 0 0 EAGLEVILLE (EAGLE FORD-2) EAGLE FORD-2 Operator A Operator A 0 0 0 0 0 10247 0 NABOC BURLI 12439 17483 1 0.00 0.00 0 0

1228 65375314 42 507 433511111 TX Zavala 1 252 N Operator A PETRO PARDS 2H 29 -100 257 109 41061 142 0 42036 209729 75702 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator F Operator C 478 140 0 3987 0 16031 4 FLINH 7630 12398 1 0.00 0.00 13385 4207

1235 65375314 42 127 433511111 TX Dimmit 1 64 N Operator G BRIGGS UNIT  A 1H 28 -100 161 0 41214 0 0 42036 60675 146179 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator A Operator D 227 599 0 0 2 16130 2 CITPL ENETR 8301 14085 2 0.00 0.00 7061 17996

1252 65375314 42 127 433511111 TX Dimmit 1 64 N Operator A COTULLA 13H 28 -100 0 0 41365 12 230 42036 30451 456746 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator A Operator A 183 2328 0 340 6438 271894 1 SHELT ENTPO 8532 12303 1 0.71 64.90 5498 69863

1254 65375314 42 255 433511111 TX Karnes 1 126 N Operator F FORSHAGE-HOWELL UNIT 3H 29 -98 331 2126 41183 68 620 42036 119997 996251 0 SUGARKANE (EAGLE FORD) EAGLE FORD Operator C Operator B 340 2232 0 1905 17360 268771 1 SHELT MARAE 12887 18199 1 0.95 57.75 10569 69207

1259 65375314 42 283 433511111 TX La Salle 1 137 N Operator A REED A  4H 28 -99 334 396 41183 208 1481 42005 167890 744286 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator D Operator A 416 2455 0 6460 45924 16323 8 EASTC EAGFG 10422 14668 2 0.00 0.00 12903 73675

1263 65375314 42 255 433511111 TX Karnes 1 126 N Operator A LOVE UNIT 4H 29 -98 826 3006 41214 144 321 42036 233080 1867985 0 SUGARKANE (EAGLE FORD) EAGLE FORD Operator A Operator G 921 6400 0 4037 8977 266814 1 HARVE ENCAO 12470 16685 19 0.70 53.50 27630 192005

1265 65375314 42 127 433511111 TX Dimmit 1 64 N Operator C HANING UNIT B DIM 1H 28 -100 329 285 41334 30 26 42036 80120 143144 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator B Operator A 329 712 0 846 732 16898 1 CHESE ACCMO 7258 11623 1 0.00 0.00 9871 22082

1283 65375314 42 123 433511111 TX Dewitt 1 62 N Operator D TURBO UNIT B 1 29 -98 552 1023 41244 725 1388 42036 334641 620491 0 EAGLEVILLE (EAGLE FORD-2) EAGLE FORD-2 Operator A Operator F 923 1454 0 20286 38877 10309 2 BPPRN BURLI 13161 17585 3 0.00 0.00 28634 45082

1285 65375314 42 283 433511111 TX La Salle 1 137 N Operator A NAYLOR JONES UNIT 86 5H 28 -99 140 5 40695 126 280 42036 364408 810337 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator G Operator A 1285 2281 0 3523 7852 15741 3 SHELT EOGRE 9964 16082 1 0.00 0.00 39835 68447

1297 65375314 42 127 433511111 TX Dimmit 1 64 N Operator B STUMBERG RANCH 30H 28 -100 60 806 41395 66 354 42036 63192 365211 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator A Operator A 188 805 0 1841 9913 269106 1 TRIMT SPRIP 8078 14594 3 0.93 52.30 5856 24177

1298 65375314 42 311 433511111 TX McMullen 1 159 N Operator A POWERS L  4H 29 -99 496 383 40940 3248 4465 42005 875906 1373528 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator F Operator C 3573 4465 0 100699 138428 15776 17 EASTC TALIS 0 0 1 0.00 0.00 110785 138428

1309 65375314 42 177 433511111 TX Gonzales 1 88 N Operator G BOYLES UNIT 4H 29 -97 1637 2379 41091 190 273 42036 462265 687758 0 EAGLEVILLE (EAGLE FORD-1) EAGLE FORD-1 Operator A Operator D 2898 3810 0 5324 7656 16029 4 EOGRS EOGRE 11343 16765 1 0.00 0.00 89861 118117

1314 65375314 42 255 433511111 TX Karnes 1 126 N Operator A BANDUCH 1H 29 -98 0 0 41214 112 127 42036 179648 108311 0 EAGLEVILLE (EAGLE FORD-2) EAGLE FORD-2 Operator A Operator F 393 391 0 3130 3557 10488 1 SENTL DCPMI 11447 16510 0 0.00 0.00 12184 11732

1323 65375314 42 127 433511111 TX Dimmit 1 64 N Operator F SOUTH SPUR UNIT A 5H 28 -100 125 678 41214 41 235 42036 49452 316309 0 BRISCOE RANCH (EAGLEFORD) EAGLEFORD Operator C Operator A 227 1124 0 1137 6566 268342 1 CALSA SPRIP 7483 12422 2 0.80 49.60 6811 34869

1350 65375314 42 255 433511111 TX Karnes 1 126 N Operator A MENSIK 01 02H 29 -98 751 2634 41091 105 450 42036 202178 731531 0 SUGARKANE (EAGLE FORD) EAGLE FORD Operator D 863 2851 0 2946 12592 268659 1 ENTCO PIONN 13028 17324 1 0.73 57.00 26779 88381

1351 65375314 42 297 433511111 TX Live Oak 1 147 N Operator A RUBEN SAENZ 01 01H 28 -98 6 5595 41091 1 642 42036 803 1774107 0 SUGARKANE (EAGLE FORD) EAGLE FORD Operator F 7 6658 0 19 17964 268523 1 PIONN PIONN 13720 17852 1 0.60 48.00 247 206425

Source: INEXS

longitude pracIPOil pracIPGas firstProd avgOil avgGas lastProd

-98 726 2370 41183 22 95 42036

-98 8 5845 41183 0 1009 42005

-98 13 1949 41487 7 1143 42036

-98 338 2825 41244 0 0 41944

-97 1676 3051 41244 438 856 42036

-100 323 5479 41214 20 523 42036

-100 62 140 40817 3721 12607 42036

-100 293 4737 41183 23 559 42036

-98 586 627 41122 249 355 42036

-99 103 1450 41579 43 934 42036

-99 116 1139 41579 25 465 42036

-98 915 1330 41214 3748 4552 42036

-98 3188 3243 41183 1550 2247 42036

-98 458 4532 41122 61 546 42036

-98 390 2959 41122 80 744 42036

-98 348 3311 41091 42 417 42036

-98 608 3517 41122 84 518 42036

-99 749 237 41214 450 413 42036

-100 286 1295 41244 46 344 42036

-97 0 0 0 0

-100 257 109 41061 142 0 42036

-100 161 0 41214 0 0 42036

Proved Reserves Oil (BBL)Liquid Gas (MBL)Gas (MCF) PV-10 Risk % Risked PV-10

Proved Developed Producing 1,046,000 261,300 3,127,000 73,516,900.00$       0% 73,516,900.00$        

Proved Developed Non-Producing 575,200 383,300 7,897,000 51,086,100.00$       0% 51,086,100.00$        

Proved Undeveloped 8,956,200 1,963,000 19,901,500 279,052,800.00$     10% 251,146,620.00$     

Aadditional Proved Undeveloped 446,039 108,564 740,627 10,252,500.00$       10% 9,227,250.00$          

Total 1P Reserves 11,023,439 2,716,164 31,666,127 413,908,300.00$      384,976,870.00$     

Probable 520,600 163,800 3,768,700 17,961,000.00$       40% 10,776,600.00$        

Possible 56,600 86,300 3,267,900 12,015,500.00$       60% 4,806,200.00$          

Total 3P Reserves 577,200 250,100 7,036,600 29,976,500 15,582,800

Other Assets Book Value FMV Discount % FMV

Undeveloped Acreage 7,914,000.00$          0% 7,914,000.00$          

Leased Prospects @ Prop. 3-D 2,516,000.00$          0% 2,516,000.00$          

Water Disposal Wells 9,000,000.00$          0% 9,000,000.00$          

Asset Retirement Obligation (14,855,000.00)$      0% (14,855,000.00)$      

Working Capital (1,086,000.00)$        0% (1,086,000.00)$        

Long-Term Debt ($24.9 million drawn of $40 million available) (24,950,000.00)$      0% (24,950,000.00)$      

Total Other Assets (21,461,000.00)$      0% (21,461,000.00)$      

Net Asset Value 379,098,670.00$     

NetNet

Geoscience Drilling & Completions Production Operations

Asset Valuation

Reservoir Drive MechanismsDrilling Rig Diagram

NRI - Net Revenue Interest
The portion of oil and gas production money paid after all operating and development costs are paid.

WI – Working Interest
A percentage of ownership in an oil and gas lease granting its owner the right to explore, drill and
produce oil and gas from a tract of property. Working interest owners are obligated to pay a
corresponding percentage of the cost of leasing, drilling, producing and operating a well or unit. After
royalties are paid, the working interest also entitles its owner to share in production revenues with
other working interest owners, based on the percentage of working interest owned.

Mineral Interest / Mineral Rights
Ownership of mineral interests or mineral rights is an estate in real property. It is the right of the
owner to exploit, mine, and/or produce any or all of the minerals lying below the surface of the
property. The mineral estate of the land includes all organic and inorganic substances that form a part
of the soil. Exceptions include sand, gravel, limestone, and subsurface water—which are normally
considered part of the surface estate. Mineral estates are sometimes severed from the surface
estate. Typically the Mineral Interest owner negotiates to lease his mineral rights to an oil and gas
company and retains a Royalty Interest typically 10%-25% of the gross revenue from all production and
bears none of the costs of drilling, producing, or selling the hydrocarbons.

Joint Interest Billing (“JIB”)
A form of accounting particular to the oil & gas industry. It is the process of distributing the costs of
leases, drilling, completions, and field operations among the working interest partners.

Joint Operating Agreement (“JOA”)
An underlying contractual framework of a Joint Venture (JV). The JOA is a contract where two or more
parties agree to undertake a common task to explore and exploit an area for hydrocarbons. The parties
to the agreement can be broadly classified as operators and non-operators.

Oil and Gas Contract Terms

Economics
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The first step to science based decisions on hydrocarbon resource potential is often the acquisition,
processing, and interpretation of seismic data.
3D seismic is analogous to a medical MRI. It is a recording of a three dimensional volume of data used
to image the geologic layers important to hydrocarbon exploration and production. This method makes
it possible for geoscientists to see inside the earth, understand rock properties and has the potential to
provide direct hydrocarbon indicators.

Source: youtube.com Offshore Seismic Surveying, Feb 20, 2014 https://www.youtube.com/watch?v=FN8IAb0rG9A
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Source: Geosphere www.geosphere.gsapubs.org

Geologic Cross Section with Well Log

Stratigraphic 
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Source: Originally ConocoPhillips Company

Evaluating Formations
Once drilled, geologists run wireline logs in the well, such as the one on the right,
to determine the porosity and types of fluids in each formation. Logging tools are
lowered down to the bottom of the wellbore and slowly pulled up. As they pass
the different formations, they are able to measure and record different
properties such as: electrical conductivity, density and radioactivity. Logs are
graphs that look like an electrocardiogram (EKG) however, they measure
elements that provide clues to the presence of hydrocarbons.

Understanding the vertical and lateral variations in the physical properties of the reservoir are essential for the
development, production, and management of the hydrocarbons within. Reservoir modeling involves the
construction of a computer model of a petroleum reservoir for the purposes of understanding the flow
mechanisms and improving the efficiency of the extraction process, leading to better decisions regarding the
development of the field. A reservoir model represents the three-dimensional physical space of the reservoir,
containing cells populated with all of the reservoir attributes such as porosity, permeability and water
saturation.
Displayed below is a three dimensional reservoir model showing well paths as blue, green, and red lines, the
geocellular model with variable attributes to the back center, 3D seismic data to the near right, production
pie charts showing the relative amounts of oil, water, and gas production from each well, and extracted
seismic amplitude data imprinted across the top of the structure on the near left.

Engineering

EUR and Breakeven

Transportation and Basis Differential

Estimated ultimate recovery (EUR) is an approximation of the quantity of oil or gas that is potentially 
recoverable or has already been recovered from a reservoir or well.

EUR can be calculated using many differing methods and units depending on the project or study being
conducted. In the oil and gas industry it is most important for drilling projects to meet an acceptable
estimated EUR for a project to be considered viable and profitable.

Source: Petroleum Geoscience, “A roadmap for improving the technical basis for the estimation of petroleum reserves by Paul F. Worthington, Nov, 01, 2007

Source: A: D. Ray Long Blog, “When did breakeven price become the Pinnacle of Shale Success?”, November 2014,
Source: B: See It Market, “Crude Oil: A review of 2015 and outlook for 2016”, by Korey Bauer, Nov 27, 2015

(A) (B)

The difference in regional supply and demand cause a pricing differential called a "basis spread." When
a basis spread exists, producers in high supply areas (where prices are typically lower) are incentivized
to buy pipeline capacity to move their gas to areas of lower supply where it can be sold at a higher
price.

Source: U.S. Energy Information Administration; based on Natural Gas Intelligence; http://www.eia.gov/todayinenergy/detail.cfm?id=24712

Basis Spreads to Henry Hub

Carried Working Interest (“CWI”)
If a Seller promotes a leasing and drilling opportunity to another company the Seller often asks for a
carried working interest, often on terms such as a 1/3 for1/4 basis meaning the buyer pays 1/3 of the
costs to earn 1/4 of the working interest. If the Seller sells the entire 100% of the working interest in
the project they would be left with a 1/4 interest in one or more wells without paying any costs for
those wells. More often than not, a buyer desires the seller and operator to have some stake in the
outcome of the well and would expect the seller to retain some cash paying interest in the well.

Back-In After Payout (“BIAPO”)
Another form of promoted interest is for the seller to ask for a back-in working interest after payout,
meaning that the buyer and the seller each pay their own proportionate costs of the leases and/or well,
and once the well has achieved payout – meaning the net revenue from the production has paid for all
of the drilling and completion costs - then the seller’s working interest increases by 5% to 25% or more.

Overriding Royalty Interest (“ORRI”)
A royalty in excess of the royalty provided in the Oil & Gas Lease. Usually, an override is added during
an intervening assignment. ORRIs are created out of the working interest in a property and do not
affect mineral owners. An ORRI is often kept or assigned to a geologist, landman, brokerage, or any
entity that was able to reserve an interest in the properties.

Cash Payments
An additional form of promoted interest for the seller is a cash payment for leases and other costs on a
promoted basis such that the seller recoups all of their sunk costs plus some profit before a well is
spudded. A seller can offer promoted interests with more than one form of promote, however the
more complicated the deal, the less interested other companies have in accepting such an offer.

Pooling Clause
A lease pooling clause allows the Lessee to put all or parts of the leased acreage into pooled units with
other adjacent properties. The economic effect on the Lessor is that all Lessors of all of the leases
included in the pooled unit will share in production from the pooled unit in proportion to the number
of acres each lease contributes to the unit.

Forced Pooling
The mandatory consolidation of leased and unleased minerals to access one common underground
mineral reserve. Also known as compulsory drilling, compulsory pooling, mandatory pooling &
unitization or statutory drilling laws, these laws allow for oil & gas drilling in a large area even if some of
the mineral owners have not consented or signed leases.

Pugh Clause
Two kinds of Pugh clauses limit the rights of the Lessee to hold the entirety of the leased acreage with
only limited development. The vertical Pugh clause operates to release all depths below the deepest
producing zone, typically at the end of the primary term or after cessation of continuous drilling
operations, if the lease provides for same, or can release all depths except the producing zone or any
other zone(s) to which the lessor and the lessee may agree. The horizontal Pugh clause operates to
release all lands not included in a pooled unit, typically at the end of the primary term or after
cessation of continuous drilling operations, if the lease provides for same.

Downhole Steerable Motor

Horizontal Wellbore with Perforations

Frac Tanks, Proppant & Stages
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(SP) 2000-10000’

Source: Slideshare, Power System Drilling Engineering 1 Course Hossein AlamiNia, Nov 22, 2014

Source: Slideshare, Key Considerations for Hydraulic Fracturing of Gas Shales

Source: Wikimedia Commons, Pump Jack labelled.png

Source: Slideshare, Key Considerations for Hydraulic Fracturing of Gas Shales

The Motor assembly provides force for the bit to break the rock (weight on bit, or WOB), survive a hostile
mechanical environment and provides the driller with directional control of the drillstring.

The Jetting assemblies rely primarily on the mechanical bend behind the jet bit to produce enough side force
to change the direction of the borehole.

Perforations (perfs) from shaped charges (the most common method) are tapering tubes of explosives of
usually less than 0.8 in. (2 cm). The perfs in the casing are spaced out in the reservoir interval. Flow behavior
typically is dominated by radial flow with some pseudoradial character in longer perforations. Length,
diameter, and permeability of the rock around the perforation control flow through a perforation.
Source: Petrowiki.org/sperforating_design, published by SPE International

There are many different techniques and approaches that could be applied within an area. Hydraulic
fracturing programs and the fracture fluid composition vary based on the engineering requirements
specific to the formation, wellbore and location. A typical hydraulic fracture program will follow the
stages below.

1. Spearhead stage: Also referred to as an acid stage, it is generally a mix of water with diluted acid,
such as hydrochloric acid. This serves to clear debris that may be present in the wellbore providing
a clear pathway for fracture fluids to access the formation.

2. Pad stage: A batch of carrying fluid without proppant that is used to break the formation and
initiate the hydraulic fracturing of the target formation.

Source: Frac Focus, Chemical Disclosure Registry website: 
http://fracfocus.ca/hydraulic-fracturing-how-it-works/hydraulic-fracturing-process

Source: http://www.slideshare.net/jbcana/shale-gas-presentation

3. Proppant stage: During this stage a mixture of water and sand (i.e. proppant) is fed into the
wellbore. The proppant is composed of non-compressible material, such as sand, that will be
carried by the fracture fluid into the formation and deposited. The proppant will remain in the
formation once the pressure is reduced and ‘prop’ open the fracture network. Thus, maintaining
the enhanced permeability created by the hydraulic fracture program.

4. Flush stage: A volume of fresh water is pumped down the wellbore to flush out any excess
proppant that may be present in the wellbore.

Source: Beyond the Boom website, Completion Technologies

Rod Pumping

Rock & Liquid expansion drive
As the reservoir pressure declines,
the rock and fluids expand due to
their individual compressibility.
Expansion drive is the least efficient
drive force and ultimate recoveries
are a small percentage of the total
oil in place.

Water drive
For stratigraphically continuous
reservoirs with large fetch areas of
water down-dip to hydrocarbons,
the reservoir energy that drives
the hydrocarbons to the wellbores
would be water drive. This drive
mechanism can be sub-divided
into Peripheral water drive (the
aquifer encircles the reservoir),
Edge water drive (the aquifer
exclusively feeds one side or flank
of the reservoir), and Bottom
water drive (the aquifer underlays
the reservoir and feeds it from
beneath). The recovery for a
reservoir with water drive ranges
from 15% to 60% of the Original
Oil In Place (OOIP).

The drive mechanism Is a source of energy for driving the fluids out through the wellbore.  There are basically six 
driving mechanisms that cause the oil to flow from reservoirs:

Combination drive
Reservoirs with both a gas
expansion drive and active water
support, are referred to as
demonstrating a combination drive
mechanism. Many reservoirs
demonstrate variation and change
in drive mechanism as production
removes hydrocarbons from the
reservoir. Combination drive
reservoirs can achieve 15% to 60%
recovery of Original Oil In Place
(OOIP).
Source: SlideShare “Reservoir Characteristics, Rock & Fluid Properties and Drive Mechanism” by Narendra Kumar Dewangan, March 23, 2015

Source: Wikimedia Commons, Pump Jack labelled.png
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Gas Cap drive
In some instances, oil reservoirs are
discovered with a segregated gas
zone overlying an oil column. The
overlying gas zone is referred to as
a primary gas cap. If properly
harnessed, gas caps can enhance oil
recovery considerably. The degree
with which they improve recovery
depends mainly on their size and on
the vertical permeability and/or
formation dip. Producing wells
usually are completed only in the oil
leg to minimize gas
production. Often produced gas is
reinjected into the top of the
reservoir to maintain reservoir
pressure to maximize oil
production. Recovery Ranges from
15% to 45% of the Original Oil In
Place (OOIP).

Oil Zone Oil Zone

Cross Section View

Oil Producing Wells

Depletion drive
Typically considered the least
efficient drive mechanism, solution
gas drive has pressure decline
roughly proportional to gas
production with no original free gas
in place. This drive mechanism has
fast pressure and production
decline with ultimate recoveries in
the 5% to 30% range.

Oil Producing Wells

Original Conditions

50% Depleted

Oil Producing Well

Cross Section ViewWater Water

Water Basin
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Oil Zone

Rod pumping is the oldest and
most widely used type of artificial
lift for most wells. A sucker-rod
pumping system is made up of
several components, some of
which operate aboveground and
other parts of which operate
underground, within the wellbore.
The surface-pumping unit, which
drives the underground pump,
consists of a prime mover (usually
an electric motor) and, normally, a
beam fixed to a pivotal post.

Source: Petrowiki.org/sucker-rod_lift, published by SPE International

Electric Submersible Pumps (ESP’s)

Gas Lift

Source:ScienceAlert(scialert.net)“IntelligentSystemforContinuous
Gas Lift Operation and Design with Unlimited Gas Supply” by E.
Khamehchi, F. Rashidi, H. Omranpour, S. Shiry Ghidary, A.
EbrahimianandH.Rasouli,2009. Source: Epic Lift Systems (epiclift.com/gas-lift/)

Artificial Lift methods are introduced to wells in which the natural flow no longer holds enough
pressure on its own to lift oil to the surface. The second most common artificial lift method used
worldwide is shown below: Electric Submersible Pump.

Source: SlidePlayer “Advanced Artificial Lift Methods Electrical Submersible Pump Advanced Artificial Lift Methods” by Conner Hemsworth

Gas lift is a method of artificial
lift that typically uses an
external source of high-
pressure gas for supplementing
formation gas to lift the well
fluids. The principle of gas lift is
that gas injected into the tubing
reduces the density of the
fluids in the tubing, and the
bubbles have a “scrubbing”
action on the liquids. Both
factors act to lower the flowing
bottom hole pressure (BHP) at
the bottom of the tubing. There
are two basic types of gas lift in
use today — continuous and
intermittent flow.

Source: PetroWiki , published by SPE International

Land / Lease
Trade Terms

Seismic Survey Land

Seismic Survey Water

Seismic and Interpretation

Reservoir Modeling

Source: INEXS

Type Curve Projection

Type Curve

Production Database

Reserve Analysis

Month Produced
Source: Drilling Info, 2013 info.drillinginfo.com

Definition and Application of the Type Curve
The Type Curve is a quantitative and qualitative method for analyzing reservoir and field
production. Engineers create it using a sample set of wells in a given area or reservoir and
evaluating the average historical production to determine the decline curve that best matches
that production. The decline curve is then used to project future production on a single well basis
through the manipulation of many variables that affect the overall decline of the curve. Variables
include hyperbolic exponent (b-factor), initial production (IP), effective initial decline, and terminal
decline. The estimated ultimate recovery (EUR) is also calculated using these variables.

The wells that factor into a type curve must be cautiously categorized into groups with similar well
traits. Traits include but are not limited to operator, basin, field, reservoir, well status, lateral
length, completion and fracking techniques, production date, and drill type. With a precise EUR
calculation, many different economic scenarios can be run to determine a reasonably accurate
value for acreage.

Resource Classes

PDP  = Proved Developed Producing

PNP  = Proved Not Producing (behind pipe)

PUD = Proved Undeveloped (requires drilling new well)

PROB= Probable

POSS = Possible

1P Reserves 
90% 
Probability

2P Reserves 
50% 
Probability

3P Reserves 
50% 
Probability
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Range of Technical Uncertainty
Source: SPE Oil & Gas Reserves and Resources Definitions

Play 1
Play 2
Play 3
Play 4

Risking Proved/ Force Ranking Well Operations

Source: INEXS

Reserve analysis is conducted by risking the production into separate categories: proved, probable and
possible.
For an oil or gas deposit to be classified as “reserves,” you first need to establish technical and commercial
certainty of extraction using existing technology. Once this has been established, the degree of this certainty is
then decided, breaking reserves down into 3 distinct categories:
• Proved Reserves, 90% Certainty of Commercial Extraction
• Probable Reserves, 50% Certainty of Commercial Extraction
• Possible Reserves, 10% Certainty of Commercial Extraction

3P reserves refers to the combination of all three of these totals, i.e. Proved plus Probable plus Possible.
Anything below “possible”, i.e. less than a 10% certainty of being able to commercially extract the oil or gas
with currently available technology, will fall into 'contingent resources' or 'recoverable resources' categories.
Source: Evaluate Energy: “What are 3P Oil & Gas Reserves and Why Are They Important?” by  Hannah Mumby

Source: Image from Dynamic Graphics http://www.dgi.com/coviz/cvmain.html

Drilling Unit
The acreage allotted to a production well taking into consideration the maximum acreage that can be
efficiently and economically drained by a single well from a specified formation. Owners of oil and gas
interests in the allotted acreage are entitled to proportionately share in the production from the well.

Lease Operating Expenses (“LOE”)
The costs of maintaining and operating property and equipment on a producing oil and gas lease
supported by monthly Lease Operating Statements (LOS), and invoiced to working interest partners
through JIBs.

Continuous Drilling Clause
A continuous drilling provision in a lease requires the operator to repeatedly drill new wells at a
frequency dictated in the lease, with the objective of rapidly and fully developing and producing the
minerals held by the leased acreage rather than only drilling one well and holding the leased acreage as
HBP acreage for many years with minimal production.

Held By Production (“HBP”)
A provision in an oil or natural gas property lease that allows the lessee, generally an energy company,
to continue drilling activities on the property as long as it is producing a minimum paying amount of oil
or gas. The "held by production" provision thereby extends the lessee's right to operate the property
beyond the initial lease term. This provision is also a feature of mineral property leases.

Promoted Interests
Often an oil company will put together a strong lease position, then before drilling the initial well, will
attempt to sell an interest in those leases and wells to other companies to distribute the risk, and to
extract some early profit from their activities. When the working interest is sold to another company it
is often sold on a “promoted” basis, meaning the seller is asking for more compensation than their
actual costs to reward themselves for their risked expenditures, and for the time and effort to put
together the lease position. The reward may be in many forms including a carried working interest,
back-in after payout, overriding royalty interest, or cash payments.
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INEXS teams are experienced on both buy and sell-side transactions. The teams evaluate
assets and advise clients during acquisition and divestiture transactions. INEXS has a
professional team well acquainted with land lease acquisitions, undrilled acreage
valuations, lease and trade terms as well as accepted industry standards for such
transactions.

INEXS provides detailed asset valuations based on multiple guidelines (P10, P50, P90: SPE / SPEE; and
SEC) and generates single well economics as well as full field development economics to better define the
risks, returns, and economic sensitivities of the assets under review, presented in complete technical
reports. Careful analyses are made of offset operator costs, including drilling and completion, facilities,
transportation,basis differential,and lease operating expenses to createaccurateeconomic models.

INEXS engineers have conducted numerous asset valuations, company valuations and
mergers and acquisitions working alongside the INEXS G&G team. INEXS engineers are
qualified experts and advisors to debtors and creditors, on the valuation of distressed
assets in bankruptcy.

INEXS geologists and geophysicists have worked over 7,000 projects encompassing
every major basin and play type in the world. INEXS has qualified experts in
interpretation of geological, geophysical, petrophysical and gravity/magnetic data.
Using these data, INEXS generates accurate resource evaluations, regional basin
analyses, integrated field studies, and economic new drill sites.

INEXS staff have significant drilling and completions experience in virtually every basin in
the United States, and have drilled thousands of wells throughout their combined careers.
INEXS engineers are very current with the latest drilling and completions techniques to
maximize the value of each new well in each basin.

INEXS professionals have extensive production operations knowledge and project management
experience for producing field assets of 10 to 10,000 wells. INEXS production and operations
management expertise, along with the experienced technical staff of engineers, geoscientists and
landmen, and accountants, ensure that the client’s property is managed efficiently and safely.
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