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Fasken Operations

* CRanch Acreage Position
e 250 mi2 - 166,000 acres

*  Wolfberry Drilling Program
* 2008 to Present
e 700 Wolfberry Wells
* 17 Wolfberry Horizontals
* 2019 Manor Park Project

* Drilling & Fracing Water Usage
* Began with Fresh Groundwater
(Ogallala)

* 2013 Begin Producing and Treating
Santa Rosa Water from the Dockum
Aquifer

* 2013 Begin Transitioning from SWD to
Treated/Recycled Produced Water

* Vertical vs. Horizontal
e Volume: 50,000 bbls to 500,000 bbls
e Larger Frac Pits




C Ranch Type Log — Ordovician to Permian
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Uppermost Leonardian and Guadalupian Section — From NCU to MFU to Mabee
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Aquifers of Texas
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Pecos Valley

Hueco-Mesilla Bolsons

Edwards-Trinity (Plateau)

Edwards (Balcones Fault Zone)

Solid indicates outcrop areas (the part of an
aquifer that lies at the land surface)

Hatched indicates subsurface areas (the part of an
aquifer that lies or dips below other formations).

Seymour

Figure 2-1
The major aquifers of Texas
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aquifers are almost entirely subsurface.

Figure 2-2.

Brazos River Alluvium

Yegua-Jackson

The minor aquifers of Texas

George, P.G., Mace, R.E., Petrossian, R., 2011, Aquifers of Texas: Texas Water

Development Board Report 380, 172p.



Ogallala Aquifer (F)FA S K EN@es
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Geologic cross sections showing the relationship

of the Ogallala Formation to underlying strata
(modified from McGowen and others, 1977).

Texas Water Development Board Report 380 53

George, P.G., Mace, R.E., Petrossian, R., 2011, Aquifers of Texas: Texas Water
Development Board Report 380, 172p.



Edwards Trinity Aquifer (F)FA S K E N2

Stratigraphic chart of the
northwestern Edwards
Plateau region.

Conceptual model of the Edwards-Trinity (Plateau) and Pecos
Geologic| [ Northwestem Valley aquifers and Hill Country part of the Trinity Aquifer
ume Edwards Plateau — | ——
vt SE | (modified from Anaya and Jones, 2004, 2009).
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George, P.G., Mace, R.E., Petrossian, R., 2011, Aquifers of Texas: Texas Water
Development Board Report 380, 172p.



Dockum Aquifer (F)FA S K EN|gies

Elevation (foat)

Geologic cross sections along (A-A’) and across (8-8') the Dockum Aquifer (modified from Bradley and
Kalaswad, 2003).

Total dissolved solids in groundwater from the Dockum Aquifer (from Ewing and others, 2008).
mgy/l=milligrams per liter

98 e
Texas Water Development Board Report 380 Texas Water Development Board Report 380 o9

George, P.G., Mace, R.E., Petrossian, R., 2011, Aquifers of Texas: Texas Water
Development Board Report 380, 172p.
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Late Triassic Paleographic Map

Brown (2016), Modified from Dickinson and Lawton (2001)
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Tectonics and Sedimentation of the Dockum (F)FA S K EN[ges
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Cross Section of Dockum Group
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Open-Hole Logging of the Santa Rosa (F)FA S K ENgues
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Santa Rosa Water Sand

FASKEN
FEE BQ

3wsw
ELEV_KB : 2,916

TD:1,601

" SANTA_ROSA

-

-
B_SANTA_ROSA

-

-

-

= o 25
= = i
"o = :
— o e il
— AN == P
- = c*:
(@]
- O =]
- ™M
- 7
- O - eSS
) iy ==
— v = =] )
A vl == e
— (@) o
-3 &
- O -

T_SANTA_ROSA

B_SANTA_ROSA

(F)FASKENigis



Santa Rosa Water Production (F)FA S K EN[ges

FASKEN OIL RANCH
Fasken Operates 14 Wells Santa Rosa Well Design (lgclne)

FEE BQ 3WSW
* 4 Plugback/Re-Entries

) 10 DrIHEd 20" Diameteel'Bagrle.:Tie-_n:i: K’—"
* 3 Inactive | B - —
* 5 New Wells = .

e Currently Testing Annular Seal

* See Wellbore Diagram W [ 495500

Bentonite Seal

Depth = 1, 600’ | wase

8-5/8" OD Steel Casing

Average Interval = 1,100’-1,500’ a0-1605' 500" 1605

14-3/4" Diameter Borehole 3/8" Pea Gravel
Current Production = 24,160 BWPD J omese
Drilled and Equipped Cost = $225,000

Average Rate = 2,500 BWPD I s rconite seal // Steel Sump

3/8 Pea Gravel

{Class C Cement

Production Cost = $0.09 per raw bbl
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Santa Rosa Water Treatment — RO Facility
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Santa Rosa Reverse Osmosis Water Treatment

e Average RO Feed = 3,964 BWPD * Water Per Well

« Average Rejection = 1,467 BWPD e 11,500 Vertical Wolfberry Well = 4,000 BW
) * 20,000’ Horizontal = 10,000 BW

e Average Production = 2,498 BWPD + Cementing = 500 — 1000 BW

e 2018 Production =911,624 BW « Camp Water = 500 BW

* Treatment Cost = $0.29 per bbl

* Usage = Drilling, Cementing, and Camp
Water

* Brine Water for Drilling Salt Section
* Purchase about 1,500 BW, then reuse
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Santa Rosa - Reverse Osmosis Water Treatment

Raw Water Treated Water

WaterBusters, Fasken Oil, Fasken ,Pre MMF WaterBusters, Fasken Oil, Fasken ,Plant 5 Perm

Initial Temperature (*F): Initial Temperature (*F):
Final Temperature (*f): Final Temperature ('F):
Initial Pressure (psi): Initial Pressure (psi):
Final Pressure (psl): Calcium (Co™): Final Pressure (psi):
— trontium (Sr™°): ND = trontium ($r°*):
Fuﬂm (8a™): NO [Ssmpie spectics Barium (Ba™): ND
pH: 78 iron (Fe™): 11 0.0] pH: 6.2] (Fe™): ND
[Phosphate (PO,™): 06 [} Mn™): ND [Phosphate (PO.>): 03 anganese (Mn™): ND
Lead (Pb™): 01 0.0] (PH™): ND
[2inc (Zn™): 0.1 N)H @) ND
[~ Alkalinity by Vitration: mg/t meq/t Lithium (U'): 03 mﬂ L mg/L meq/L Lithium (L1): ND
Bicarbonate (HCO,): an 74 A™): ND Bicarbonate (HCOy): 124 02 [Aluminum (A1*): ND
[Carbonate (CO,™): 0.0 o.0] Carbonate (CO;™): 0.0 0.0
Hydroxide (OH): ND Hydroxide (OH): ND
aqueous CO; (ppm): ND [Total Hardness (CaCO,): 264 {2queous CO; (ppm): 100 [Total Hardness (CaCO,): 521
aqueous H,S (ppm): 0.7 H,8 (ppm): 1.2
|Calcutated TDS (mg/L): 4702 Calculated TDS (mg/L): 724
Calculated Density (g/cm’): 1.0006 Calculated Density (g/cm’): 0.9975)
[Resistivity (cm): N/A| Resistivity (Ocm): N/A|
Conductivity (mS/cm): N/A |Conductivity (mS/cm): N/A]
[Turbidity (NTU): N/A [Turbidity (NTU): N/A
Anion EPM Total: EPM Total: 8o} [Anjon EPM Total: 17| Cation EPM Total:
N/A - Not Applicable %P0 of Ca [Anions: ‘_“j ND = Not Detected I N/A - Not Applicable [ RPD of Cations/Anions: 119.7%) ND = Not Detected




Produced Water Treatment — Fee BM SWD Water Recycling Facility
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| et ¥ " o 2 &
.
o o o o o o o o o o o o o o " | Quintuplex [ l Quintuplex ‘
o000 ooy T |
7%
1. Raw produced water from field into T7 & T8 for equalization. .
2. Surge pumped from T9 to Gun Barrel for separation. Cio, Gen ‘ L
3. GBto T1 through recycle pump to ClO, Generation Plant to = 2 bt
maintain constant flow rate. (01) (ec) (na) T
4.  Generate ClO; by hitting with Chlorite, Bleach and HCI. Il
. . . . . ir 1 A
5. Water run into Weir tanks for settling and splitting.
6.  Slop skimmed and disposed. Weir I
7.  Water run to Tanks 2-6 for more equalization to remove i |
remaining solids and hydrocarbons. : . Weir !
8.  Water from tank 6 is also used for ClO, generation. Cals W:eir T
9.  Water from Tank 6 to Micron Filter Pods. ‘
10. Water to Frac Pit. Weir I
': Slop Tank I
DATE 1 [ ‘ ’ Fee BM SWD FASKEN OIL AND RANCH. LTD
4 - 2 s 6 OLIDAY HILL ROAD
07/25/2017 [ ‘ Water Recycling Setup | {.\KIDLA_\'D(")I HOLIDAY HIL lrirfx_eql'om-.msl ‘




Fee BM SWD Water Recycling Facility

Battery for separation and equalization
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Fee BM SWD Water Recycling Facility

e

ClO2 Generation Plant
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Fee BM SWD Water Recycling Facility

Slop Tank
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Fee BM SWD Water Recycling Facility

Filter Pods:
16 - 10 micron socks
16 - 5 micron socks
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Inlet-to-Pit Chemistry

ClOo2 |Before Weir|After Weir|To Pit Inlet pH | After Weir [ To Pit |Inlet ORP | After Weir |To Pit |Inlet Iron | After Weir |To Pit Inlet TDS | After Weir |To Pit
Dosage |ClO2 Res ClO2 Res |ClO2 Res pH pH ORP ORP |(mg/L) |Iron(mg/L)|Iron (mg/L)|(mg/L) |TDS (mg/L)|TDS (mg/L)
145 2.90 2.43 2.24 4.15 5.82| 6.03 48.00 410.00(465.00 45.00 3.00 3.00 236.40 245.10 238.70
145 4.05 2.29 2.28 6.01 5.74| 5.93 46.00 409.00(437.00 40.00 4.00 4.00| 214.80 240.50 249.00
145 4.48 2.46 2.26 6.25 5.76( 6.02 75.00 444.00(410.00 27.00 4.00 3.00( 233.30 228.60 215.50
145 4.48 2.84 1.90 6.28 5.74| 6.08 65.00 417.00(423.00 33.00 3.00 3.00( 221.20 225.80 248.10
145 3.73 1.89 1.69 6.13 5.76| 6.04 45.00 438.00(432.00 29.00 3.00 3.00( 210.80 246.40 222.60
145 5.37 2.68 2.48 6.05 5.56( 5.69 52.00 285.00|233.00 37.00 3.00 5.00( 243.80 247.50 215.00
145 0.00 0.00 0.00 0.00 0.00( 0.00 0.00 0.00{ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145 5.80 4.29 2.61 6.04 5.84| 5.98 51.00 432.00(401.00 45.00 7.00 6.00 241.00 229.00 219.00
145 0.00 0.00 0.00 0.00 0.00( 0.00 0.00 0.00f 0.00 0.00 0.00 0.00 0.00 0.00 0.00
145 6.90 4.21 2.81 6.21 5.79( 6.07 39.00 421.00(393.00 42.00 8.00 6.00( 244.00 241.00 239.00
142 6.10 4.43 3.12 6.16 5.83| 6.01 42.00 401.00( 389.00 51.00 10.00 7.00( 243.00 239.00 241.00
140 0.00 0.00 0.00 0.00 0.00( 0.00 0.00 0.00f 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(F)FA S K E N2




Raw to Treated Produced Water
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Fee BN Treatment Frac Pits — 800,000 bbls per pit (F)FA S K EN[ges




Produced Water Treatment - Recycling (F)FA S K EN[ges

Current Procedure: Treated Produced Water mixed with Raw Santa Rosa Water
Capacity at Fee BN Pit to Treat Produced Water = 15,000 BWPD

Current Production = 8,092 BWPD

Current Raw Santa Rosa Mix Volume = 3,782 BWPD

Total Frac Water = 11,874 BWPD

2018 Treated Production = 2,223,603 BW

* Total 2018 Frac Water = 3,603,895 BW

* Treatment Cost = Ave. $0.60 bbl

« SWD Cost (public) = S0.75 bbl

e Beginning in 2013, Fasken eliminated the use of Fresh Groundwater for Drilling & Fracing
* Exceptions.....?



Fee AA Frac Pit for Manor Park Project — 2,500,000 bbls () FAS K E N2

Midland




Fee AA Frac Pit Dimensions (F)FA S K EN|gies

DIRECTIONS

1629°

1575’

Enter west-side cattle guard 0.22 miles north
of intersection W. Couaty Rd 60 and Hwy
158. Follow lease road (outhined in red) for
0.68 miles and proposed location will be on

the north side of road.

798’ —-‘

704" 103! —e-| [

SPECIFICATIONS

S0’ Pit Dimensions

| 1204* - WestPir
Bottom: 546" x £46' (ground level)
600" Top: 600 x 600

| ;@
| « EastPit
5 ’ { Bottom: 798" x 998"
546 | Top: 900 x 110G
| ! Depth: 17

R40" Overall Dimensions
‘ ) = . S - Fooprint: 1.629'x 1.204'
1 z — ~ - ~ —~f - Eastpit below grade: §
| \ = Westpat floor at grovnd level

R100’ —>‘ ‘ 1100° PROCEDURE

Step 1 Excavate sates it (et put) depst 42 5 Remered
canerial will e maed for wall comstrmencn. Ove call and
Al appezval permsmung muit be coasplese price 1o
exantea.

o

20— —-—

" Step 2 Dun Work
99g’ Grade a3 o msericn it wath 10 achiee 31 slope.
Féseate g a0 sddinsaal 5. Pit floce ansit have 3 1%
recied s pit srp
Usmng exc o sted mutennal. coes pul walls AD exvence
walls shall have 3.1 slope and be construcied o 67 b
1 Wi water 1t solier o mamtan cefficient compactin
Top of pa walls shall be 23 wade Walls hall be bisded
o relied 1o masstain compaction, Compaction shall be
- y checked i regrder mhervals
“% Usng excovated matenal. coustroct 8 20 x 546 2 1"
¢ baerier i west gt a0 inducated ce derwing

Step 23 Sucsion pepong may S ralied throwch i wal and
walls consiructed arownd on.sop. Undecited ot he
cwrens hme

a00° Step 3: bnstall new ey See Luser Dol

| . 50 -

1004’

FASKEN OIL AND RANCH, LTD

DATE PAGE W SR i LOGATION. WOLFBERRY AREA
08/16/2018 3 Fee "AA" Frac Pit Dimensions 32°0'48.76°N , 102°13'22.95°'W Fee AR, Section 21 6101 HOLIDAY HILL ROAD

MIDLAND TEXAS 79707-1631




Fee AA Frac Pit Liner & Leak Detection

| DIRECTIONS \
ogan ] 900 - 25
( ]
\ — =
1 | i 17 \
| f ) J
1 t ’ I
} | SPECIFICATIONS
| _~—— 6" Leak Detection laid into wall covered by top liners D—— |
3 ¥ 7 T e 34530 (gt
|
|
1 | ownn
60 mil. HDPE Certified Liner ]|+ e 142731300
T i pade ¥
DR Terew DR ] « Wt put flooe ot ot level
. 200 mil. Drainage Net *

£

| 40 mil HDPE Certified Liner

! 12 Oz. Geo-Textile

6" Perforated Poly Tee - DR11
River Rock x
1 { = -
FASKEN OIL AND RANCH, LTD | AT [ [ rasken on ano Ranct, Lo
ol o oz ek W~ 5 pace ‘ L . Wousenny seea Pt
| 11 L | [cene vews 7073001 | I [eruee T 0 163
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Water Management

(E)FASKEN

OIL AND
RANCH

INov/Dec 2018)

WATER

MANAGEMENT

RESPONSIBLE SOLUTIONS FOR NORTH AMERICA'S OIL & GAS INDUSTRY

%}

Basin Comparison

Play Fracs/month Bbl/frac % Slickwater Produced
Water Recycling
Marcellus 90 275,000 95 Most produced
water is recycled
Bakken 90 200,000 70 Nearly no
recycling
SCOOP & STACK 100 275,000 50 Recycling is
being planned
and growing
Eagle Ford 160 250,000 55 Very little
recycling
Permian 400 500,000 55 About 30% and
growing
Slickwater Comparison
Play % Slickwater % Slickwater Produced

2016 2018 Water Recycling

Marcellus 75 95 Most produced
water is recycled

Bakken 20 70 Nearly no
recycling

SCOOP & STACK 20 50 Recycling is being
planned and
growing

Eagle Ford 20 55 Very little recycling

Permian 35 55 About 30% and

growing
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