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Outline
• Location: Midland Basin – CB Platform

• Fasken Operations

• Aquifers of West Texas

• Dockum Geology

• Santa Rosa Water Production & Treatment

• Produced Water Treatment/Recycling

• Permian Basin Water Usage



Fasken Operations
• C Ranch Acreage Position

• 250 mi2 – 166,000 acres

• Wolfberry Drilling Program
• 2008 to Present
• 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
• Volume: 50,000 bbls to 500,000 bbls

• Larger Frac Pits



C Ranch Type Log – Ordovician to Permian



Uppermost Leonardian and Guadalupian Section – From NCU to MFU to Mabee



Aquifers of Texas

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



Ogallala Aquifer

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



Edwards Trinity Aquifer

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



Dockum Aquifer

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



Dockum Geology
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Lower Dockum

Santa Rosa

Upper Dockum
Ogallala



Late Triassic Paleographic Map

Brown (2016), Modified from Dickinson and Lawton (2001)



Tectonics and Sedimentation of the Dockum

Brown (2016), Modified from McGowen, Granata, and Seni (1977) Brown (2016)



Cross Section of Dockum Group



Santa Rosa Sandstone

Top Santa Rosa Isopach  Santa 
Rosa



Open-Hole Logging of the Santa Rosa 



Santa Rosa Water Sand



Santa Rosa Water Production

• Fasken Operates 14 Wells
• 4 Plugback/Re-Entries
• 10 Drilled
• 3 Inactive
• 5 New Wells

• Currently Testing
• See Wellbore Diagram 

• Depth = 1,600’

• Average Interval = 1,100’-1,500’

• Current Production = 24,160 BWPD

• Drilled and Equipped Cost = $225,000

• Average Rate = 2,500 BWPD

• Production Cost = $0.09 per raw bbl



Santa Rosa Water Treatment – RO Facility



Santa Rosa Reverse Osmosis Water Treatment

• Average RO Feed = 3,964 BWPD

• Average Rejection = 1,467 BWPD

• Average Production = 2,498 BWPD

• 2018 Production = 911,624 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

• Water Per Well
• 11,500’ Vertical Wolfberry Well = 4,000 BW
• 20,000’ Horizontal = 10,000 BW
• Cementing = 500 – 1000 BW
• Camp Water = 500 BW



Santa Rosa - Reverse Osmosis Water Treatment

Raw Water Treated Water



Produced Water Treatment – Fee BM SWD Water Recycling Facility

1. Raw produced water from field into T7 & T8 for equalization.

2. Surge pumped from T9 to Gun Barrel for separation.

3. GB to T1 through recycle pump to ClO2 Generation Plant to 

maintain constant flow rate.

4. Generate ClO2 by hitting with Chlorite, Bleach and HCl. 
5. Water run into Weir tanks for settling and splitting.

6. Slop skimmed and disposed.
7. Water run to Tanks 2-6 for more equalization to remove 

remaining solids and hydrocarbons.

8. Water from tank 6 is also used for ClO2 generation.
9. Water from Tank 6 to Micron Filter Pods.

10. Water to Frac Pit.



Fee BM SWD Water Recycling Facility

Battery for separation and equalization

Weir tanks for settling 
and splitting



Fee BM SWD Water Recycling Facility

ClO2 Generation Plant



Fee BM SWD Water Recycling Facility

Splitting Water through Weir Levels

Skimming Slop

Slop Tank



Fee BM SWD Water Recycling Facility

Filter Pods: 
16 - 10 micron socks 
16 - 5 micron socks



Inlet-to-Pit Chemistry



Raw to Treated Produced Water



Fee BN Treatment Frac Pits – 800,000 bbls per pit



Produced Water Treatment - Recycling

• 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) = $0.75 bbl

• 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

HWY 158 Co. Rd. 60

Midland



Fee AA Frac Pit Dimensions



Fee AA Frac Pit Liner & Leak Detection



Water Management
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Thanks – Questions?


