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Ozona Field Clearfork Reservoir 
• The Clearfork formation in the vicinity of the Montgomery 

lease has produced over 2.1 million barrels of oil to date
– Average recovery factor of 3.4% indicates 61.7 million barrels OIP

• The producers are in a corridor 24 miles long and 6 miles wide 
• The primary trap is an unconformity that bisects the 

Montgomery lease
• There are a large number of Clearfork zones behind pipe above 

the main Canyon Sand gas reservoir within this corridor 
• Many of these wells can be acquired by assuming the P&A 

liability only
• Completion results have been mixed, however recent advances 

in stimulation using produced water and microproppant should 
improve recoveries to at least 10% if not the typical 15% 
recovery expected for solution gas drive reservoirs



Crockett County Clearfork Producers



Ozona Field Clearfork Reservoir 
• APR has identified 9 behind pipe Clearfork recompletions on 

their Montgomery Field acreage
• $2.25 million total AFE at $250,000 per well
• Recoverable oil 529,000 BO assuming an expected 15% 

recovery factor, NPV10 $6.9 million IRR 94%
• A conservative 10% recovery factor has recoverable oil  of 

353,000 BO, NPV10 $3.6 million IRR 50%
• APR proposes using the low cost WellsX “Liquid Frac” system 

(60% of the cost of a conventional frac spread) and has been 
used on ___ wells to date with excellent production results 

• The system uses 200 mesh microproppant or fly ash with 2% 
KCL water, no gels or FR, frac “hits” seen over 1000 ft away
– Liquid production to date has been as much as 400 BFPD



Proposed Trade
• Partner funds a pilot workover for one of the nine workover 

candidates, selection of candidate done by partner based on an 
evaluation of completion complexity

• Partner takes 100% WI in workover with 75% revenue interest
– APR backs in for 25% after payout if field not sold

• Once proof of concept obtained partner has two options:
– Option 1 purchase 100% WI in field from APR to develop other 8 

candidates
– Option 2 field would be sold to third party with proceeds split 75% to 

partner and 25% to APR



Ozona Field Clearfork Economics 
10% Recovery Factor

Clear Fork Oil Well Economics
Montgomery Lease 9 Well Workover Program All Wells
NYMEX Strip 3/19/21  

IP Oil BOPD 136.55
EUR Oil BO 352,936         

  Total Cash Flow undisc 11,450,728$  
WI 100% Total Cash Flow disc 5,937,405$    
NRI 75.00% Payout (undiscounted) 18

Disc Rate/IRR 10.0% Payout (discounted) 21
LOE/Well 1,000$      Undisc Net/Invest 5.09
MMBTU 1000 Disc Net/Invest 2.64
LOE Esc 0.0% NPV 3,636,239$    

GOR 1.14 IRR 50.0%
Oil Severance 4.6% AFE 100% WI 2,250,000$    
Gas Severance 7.5% Per Well 250,000$       

EUR Gas MCF 402,347         

15% Recovery Factor
Clear Fork Oil Well Economics
Montgomery Lease 9 Well Workover Program All Wells
NYMEX Strip 3/19/21  

IP Oil BOPD 204.82
EUR Oil BO 529,404         

  Total Cash Flow undisc 18,387,716$  
WI 100% Total Cash Flow disc 9,310,646$    
NRI 75.00% Payout (undiscounted) 10

Disc Rate/IRR 10.0% Payout (discounted) 10
LOE/Well 1,000$      Undisc Net/Invest 8.17
MMBTU 1000 Disc Net/Invest 4.14
LOE Esc 0.0% NPV 6,963,772$    

GOR 1.14 IRR 94.0%
Oil Severance 4.6% AFE 100% WI 2,250,000$    
Gas Severance 7.5% Per well 250,000$       

EUR Gas MCF 603,521         



Ozona Field Clearfork Reservoir 
• The Clearfork oil formation has been marginally productive in 

the VIP field area in spite of favorable reservoir conditions:
– 2800 to 3000 ft, 23 ft avg pay, 11.4% avg porosity,  0.26 md oil perm
– Water free production, all sands at irreducible saturation

• Numerous operators have come uphole from the main field 
gas pay to complete the Clearfork oil sand with mixed results

• In the VIP field area and to the east 14 producing wells 
averaged 13,676 BO EUR vs an average of 63,374 BO 
recoverable per producing well with a 15% recovery factor
– These 14 wells averaged a 3.4% recovery factor

• Detailed special core analysis indicated that there were no 
water sensitive clays and the zone should have normal 
recovery factors for the 38 API gravity 1279 GOR reservoir

• A low cost frac program is proposed that delivers maximum 
conductivity from long fracs with minimal formation damage



4210537213 Montgomery 11-15 vs Core

Top Base H PHI SW Perm BVW OOIP 40 15% RF 5% RF
2860.344 2890.192 21.32 0.124 0.392 0.326 0.049 426,321    63,948      21,316      



Montgomery Lease

Ozona Area Clearfork Producers



Montgomery Lease Area Producing 
Clearfork Offset Wells

Well/Lease Name No First Prod Date Last Prod Date Cum Gas Cum Oil EUR Oil Log OIP RF Frac Details
PIERCE, V. I. 1 2/1/1968 10/1/2019 48311 39402 40,200 629,663    6.4% 40 kgal 50 klb

PIERCE, V.I. 103 A 7 1/1/2003 9/1/2019 18501 19057 28,157 309,110    9.1% 40 klb 16/30
PIERCE, V. I. (NCT-B) 6 6/1/1993 7/1/2004 0 17369 18,700 256,766    7.3% 33 40lb lg/40% co2/53 klb 2040

VICTOR 1 1/1/1969 7/1/1994 1451 13783 18,100 524,202    3.5% 4 KGAL 5 KLB
VICTOR 2 5/1/1969 7/1/1994 2466 12649 17,300 419,146    4.1% 45/55
HOOVER 4 10/1/2017 10/1/2019 0 3355 14,872 409,482    3.6% 50 KLB W GEL

MONTGOMERY, C.C. 12C 5 4/1/2003 9/1/2019 0 12791 13,500 189,300    7.1% N2 and 16/30 listed
MONTGOMERY, C.C. '6D' 2 11/1/2002 10/1/2019 18548 10272 13,496 305,042    4.4% 42 kgal 66.5 klb

HOOVER ''13'' 4 U 9/1/1977 1/1/2017 1907 12499 13,130 670,704    2.0% 36 kgal 41 klb
V. I. PIERCE STATE ''A'' (NCT-C) 6 8/1/1990 11/1/2003 15878 11189 11,800 398,756    3.0% 21/67.5 BORATE HPG

HOOVER 3 2/1/2011 11/1/2018 0 8740 8740 524,557    1.7% 120 klb
PIERCE, V. I. (NCT-B) 5 6/1/1982 8/1/2005 14305 6733 8,500 338,364    2.5% 16.5/39

PIERCE, V. I. 1 7/1/1981 9/1/1991 18800 4569 6,300 661,208    1.0% sent alok cf 1/1
MONTGOMERY, C. C. 124 10/1/1983 9/1/1986 10448 4431 5,100 355,595    1.4% NA CANYON ONLY 

PIERCE, V. I. 10 4 6/1/2003 9/1/2019 4247 4647 4,800 44,166      10.9% SENT KAPIL
HOOVER 1 11/1/1977 10/1/2019 2057 3088 3,400 356,060    1.0% 45 KLB
HOOVER 3 offset to 42404 2092 3112 3,112 537,860    0.6% 26/36klb 2040 31T CO2 6klb100

MONTGOMERY, C. C. 34 1/1/1984 9/1/1986 7817 1613 1,850 289,077    0.6% NA
MONTGOMERY, C. C. 1110 10/1/1984 9/1/1986 18700 330 330 504,237    0.1% 30 KGAL 70q/42 KLB 20/40

Best producer in area 40,200 BO EUR
Clearfork recovery factors low, 5% worst case assumed

15% recovery factor expected case 
2% KCL water WellsX treatment eliminates gel damage

Creates complex fractures with over 1000 ft length



APR Montgomery Lease Net Pay 
API Well Top Base H PHI SW Perm BVW OOIP 40 15% RF BO 10% FVF

4210537213 Montgomery 11-15 2860.344 2890.192 21.32 0.124 0.392 0.099 0.049 426,321    63,948       42,632   1.17
4210534442 Montgomery 11-7         2904 2924 19.5 0.126 0.363 0.197 0.046 415,115    62,267       41,512   1.17
4210534774 Montgomery 11-10 2896 2925 27 0.116 0.393 0.089 0.046 504,237    75,635       50,424   1.17
4210530970 Montgomery Estate 1-2 2663.5 2689 23.5 0.100 0.436 0.029 0.044 351,537    52,731       35,154   1.17
4210531029 Montgomery 2B2 2771.5 2796 24 0.106 0.397 0.062 0.042 406,872    61,031       40,687   1.17
4210537632 Montgomery 6D7 No log-h from net porous h 15 0.114 0.396 0.100 0.045 274,092    41,114       27,409   1.17
4210537732 Montgomery 2B8 No log-h from net porous h 20 0.114 0.396 0.100 0.045 365,456    54,818       36,546   1.17
4210537473 Montgomery 2-8 No log-h contoured 22 0.114 0.396 0.100 0.045 402,002    60,300       40,200   1.17
4210535562 Montgomery 2-7 No log-h contoured 21 0.114 0.396 0.100 0.045 383,729    57,559       38,373   1.17





Difference between net sand and net porous sand = diagenetic cementation



Montgomery Lease APR Proration Units

Lease 21 total wells 10 with economic Clearfork zones behind pipe
9 of 10 over 40,000 BO recoverable 40 ac 15% recovery



CC M 1-6 34875
CC M 6D-7 37632
CC M 2-1 30970
CC M 2B-8 37732
CC M 2-7 35562
CC M 2-8 37473
CC M 2B-2 31029
CC M 11-7 34442
CC M 11-15 37213
CC M 11-10 34774



Producing Clearfork Offsets
42402

2017 frac

API 15% RF RF
4210536422 46,366      9.1%

API 15% RF RF
4210536122 38,515      7.3%

API 15% RF RF
4210510967 94,449      6.4%

API 15% RF RF
4210530999 45,756      4.4%

API 15% RF RF
4210510966 62,872      4.1%

API 15% RF RF
4210511083 78,630      3.5%

API 15% RF RF
4210531743 59,813      3.0%

API 15% RF RF
4210533069 50,755      2.5%

API 15% RF RF
4210531600 100,606    1.9%

API 15% RF RF
4210539427 78,684      1.7%

API 15% RF RF
4210534060 53,339      1.4%

API 15% RF RF
4210530287 53,409      1.0%

API 15% RF RF
4210534057 43,362      0.6%

API 15% RF RF
4210531585 80,679      0.6%
4210542402 73,181      3.0%

API 15% RF RF
4210534774 75,635      0.1%

API 15% RF RF
4210537680 42,680      4.7%

API 15% RF RF
4210533215 99,181      1.0%

API 15% RF RF
4210532979 6,625        10.9%



Ozona Clearfork Field Detail

APR Montgomery Lease

42402
2017 frac

API 15% RF RF
4210530999 45,756      4.4%

API 15% RF RF
4210531600 100,606    1.9%

API 15% RF RF
4210539427 78,684      1.7%

API 15% RF RF
4210534060 53,339      1.4%

API 15% RF RF
4210530287 53,409      1.0%

API 15% RF RF
4210531585 80,679      0.6%
4210542402 73,181      3.0%

API 15% RF RF
4210534774 75,635      0.1%

API 15% RF RF
4210537680 42,680      4.7%



37213 Montgomery 11-15 Science Well
• Well was completed by UPRC with 2 7/8 inch

tubingless configuration, top of cement within tubing 
and 4.5 inch casing annulus 5450

• Tubing was cut, parted, and eventually fished out 
• Openhole logs and rotary sidewall cores were run to 

evaluate porosity, perm, and mineralogy
• A novel technique used at Shell Research was used 

that involved cleaning, saturating, NMR, spinning in 
a  centrifuge, NMR again, and flowing oil through the 
core at Sw irreducible to properly measure oil perm

• The NMR analysis was used to validate the Sw 
model, BVI from calibrated NMR 0.047 BVW 0.049



No significant swelling clays
Good quality sandstone, should have normal recovery factors



4210537213 Montgomery 11-15 AFE Items

• 3000 ft of 4.5 inch casing
• Cement above 1000 ft or to surface (TOC 1228)
• Perforations 2868-90, frac down casing
• 2850 ft of 2 3/8 production tubing
• Separator, tanks, pump jack, flow lines
• AFE $282,420 with 20% contingency



Clearfork Completion Issues
• Wells are relatively shallow, bottomhole temperature 

100-105F pressure 1150-1250 psi
• Complete detailed analysis pending, however 

majority of wells evaluated so far were fracced with 
borate crosslinked gels

• Borate gels have been notorious for gel damage at 
low temperatures (below 130F) as oxidizing 
persulfate type breakers are not effective below that 
temperature

• Enzymes are more effective but not as common as 
oxidizing breakers



Clearfork Completion Issues (contd)
• XRD analysis indicates no significant smectite clays 

with swelling tendencies
• No viscosity issues with 38 API average gravity 
• No known paraffin or asphaltene issues

– These can be dealt with during production if an issue

• WellsX treatment with 2% KCL water and 100,000 lb
of 200 mesh should not create any formation damage

• Gelled fluids must be broken at these low bottomhole
temperatures, most likely damage mechanism

• Completion with thin fluids and subsequent frac 
complexity should work well for gel frac well refracs



Proposed Clearfork WellsX Fracs
• Single pump truck see next slide
• 2% KCl water fluid with 100,000 lb 140/200 mesh 

proppant,  no gel or friction reducer
• Maximum pump rate 6 BPM 
• Mixed success of earlier treatments probably related to 

bottomhole temperatures (101F) below minimum 
temperature for most commonly used oxidizing breakers 
for gelled fluids

• First well (11-15) has 7 7/8 open hole below 1228 ft, 
need to run new 4.5 inch casing to 3000 ft and cement 
prior to treatment AFE $282,420 

• Second well (11-7) will need to have tubing pulled, plug 
set at 3000 ft, and cement squeeze across perfs prior to 
treatment AFE $315,480

• Both AFEs have a 20% contingency applied



WellsX “Liquid Frac” System vs 
Conventional Spread



Proppant Distribution and Permeability



WellsX “Liquid Frac” System Details



Frac “Hits” over 1000 ft Away!



S Texas Olmos Refrac Successes

Relatively flat declines, same wells from previous frac hit slide



Liquid Frac vs Conventional Fracs



Cost Reduction with Liquid Frac



Fracture Permeability



Horizontal San Miguel Oil South Texas

Wilcox gas well fracced into water zone
400 bbl of fluid per day conductivity very high



IP 70 BOPD

Wolfberry Vertical Well West Texas



Safety and Environmental Benefits



Clearfork Formation Volume Factor

Oil Gravity 37 API
Gas-Oil Ratio 1,270 cu ft/Bbl
Gas Gravity 0.75
Reservoir temp 103 F Bubble Point Pressure
Seperator Temp 70 F 4,197
Seperator Press 100 Psia Formation Volume Factor
Reservoir Press 1,254 Psia 1.1658



4210537213 Montgomery 11-15 IP vs Xf

0

5

10

15

20

25

0 100 200 300 400 500 600 700

Propped Fracture Half Length ft

IP
 O

il



4210536422 V.I. PIERCE NO. 103-7



4210536422 V.I. PIERCE NO. 103-7

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
2461.5 2491 14 0.126 0.358 0.531 0.045 300,371    45,056   1.17 8.0%



4210530999 CC MONTGOMERY 2-6



4210530999 CC MONTGOMERY 2-6

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
2830.5 2847.5 17.5 0.106 0.38 0.056 0.040 305,042    45,756   1.17 13,496 4.4%



4210531743 Gulf Pierce 6CA



4210531743 Gulf Pierce 6CA

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
2437 2462.5 21 0.114 0.372 0.077 0.042 398,756    59,813   1.17 11800 3.0%



4210531777 JOHNSON 23



4210531777 JOHNSON 23

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR
3215 3237 15 0.131 0.351      0.667 0.046 338,245    50,737   1.17  



4210535955 MILLER "7" 1



4210535955 MILLER "7" 1

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
3307 3346 16.5 0.114 0.408      0.184 0.047 295,348    44,302   1.17 18,289 6.2%



4210536122 V.I. PIERCE (NCI-B) #6

x



4210536122 V.I. PIERCE (NCI-B) #6

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
2599 2614 15.5 0.109 0.427 0.042 0.047 256,766    38,515   1.17 24,162 9.4%



4210530344 CLEGG -C- 383 



4210530344 CLEGG -C- 383 

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
2058.5 2156.5 59.5 0.123 0.384      0.309 0.047 1,195,712 179,357 1.17 11,503 11,503 1.0%



4210530455 OZONA OIL UNIT -C- 2



4210530455 OZONA OIL UNIT -C- 2

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
3241 3252 10.5 0.145 0.267 2.753 0.039 295,996    44,399   1.17 56,133 19.0%



4210531600 Epic Hoover 13-4



4210531600 Epic Hoover 13-4

Top Base H PHI SW Perm BVW OOIP 40 15% RF FVF CUM EUR RF
3006 3038.5 33 0.123 0.377 0.096 0.046 670,704    100,606 1.17 13,002 1.9%


