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III.  Well Data

A.         1) Lease name: PLU 34 Cleveland FED SWD 
Well #: 1 API # TBA
Section: 34
Township: 24S
Range: 30E
Footage: 625 FNL & 2500 FEL

            2) Casing Info:

Casing size Set depth Sacks cmt Hole size TOC Method
18-5/8", 87.5# J-55 BTC 830' 1675 sx C 24 Surf Circ
13-3/8" 68# HCL-80 BTC 3,780' 2360 sx Poz/C 17-1/2" Surf Circ

870 sx C
9-5/8" 53.5# HCP-110 BTC 11,730' 12-1/4" Surf CBL

Stage 2 1180 xs Poz/H

Stage 1 2205 sx Poz/H

7" 32# HCP-110 BTC 11,300'-16,350' 720 sx Poz/H 8-1/2" 11,300' Circ

            3) Tubing to be used (size, lining material, setting depth):
Tapered String
5-1/2" , 17#, P-110 IPC to 10,800"
4-1/2", 13.65#, P-110 IPC tubing @ 10,300'-15,250'

            4) Name, model, and depth of packer to be used:
Baker Series F nickle plated permanent packer @ 16,250'

B.         1) Name of the injection formation and, if applicable, the field or pool name:
SWD; Devonian-Sailurian

            2) The injection interval and whether it is perforated or open hole:
Open hole,  16,350'-17,627' (or to the base of the Fusselman as determined by mud logs)

            3) State if the well was drilled for injection or, if not, the original purpose of the well:
This well is being drilled for the purpose of injection

            4) Give the depths of any other perforated intervals and detail on the sacks of cement or BPs used to 
seal off such perforations:

            5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any:
Higher: Bell Canyon (+/-3897), Cherry Canyon (+/-4827') Brushy Canyon (+/-6,235'), 
Avalon/Bone Spring (+/-8,757'), Wolfcamp (+/-11,105'), Atoka (I+/-13,445'), Morrow (+/-14,161')
Lower: None

N/A

DV Tool @ 38801'









County: Eddy
SHL: 625' FNL,  2500' FEL

Sec 34, T 24S, R 30E
API # N/A

BHL: 625' FNL,  2500' FEL Elevation GL 3345', KB 3377' (32' AGL)
Sec 34, T 24S, R 30E Rig: TBD (RKB 32')

Geology Casing & Cement Wellhead Hole Size General Notes

TVD Formation
24''

577' Rustler Tail (100% OH excess)
1675 sx 14.8ppg Class C

Top of Tail @ 0'

18-5/8" 87.5# J-55 BTC 830' MD

17-1/2''
1,077' Top Salt Lead (150% OH excess)

2360 sx 12.8ppg Poz/C
Top of Lead @ 0

Tail (100% OH excess)
870 sx 14.8ppg Class C

Top of Tail @ 3000'
3,687' Base Salt

13-3/8" 68# HCL-80 BTC 3780' MD

Stg 2 Lead (100% OH excess) 12-1/4''
3,857' Delaware 765 sx 11.5ppg Poz/H

Top of Lead @ 0'

Stg 2 Tail (100% OH excess)
415 sx 14.8ppg Poz/H

Top of Tail @ 3000'

DV tool at 3880'

7,744' Bone Spring Stg 1 Lead (100% OH excess)
1650 sx 11.5ppg Poz/H 11300' MD
Top of Lead @ 3880'

Stg 1 Tail (100% OH excess)
11,055' Wolfcamp 555 sx 14.8ppg Poz/H

Top of Tail @ 10730'
11,577' Wolfcamp B

9-5/8" 53.5# HCP-110 BTC 11730' MD

8-1/2''

Tail (40% OH excess)
13,310' Strawn 745 sx 14.5ppg Poz/H
13,445' Atoka Top of Tail @ 11300'
14,078' Morrow

15,907' Mississippian Lm
15,989' Woodford
16,334' Devonian

7" 32# HCP-110 BTC 16350' MD

17,387' Base of Fusselman 6''

17,627' TVD at BHL Open hole completion
17,627' MD
17,627' TVD
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Statements Regarding Seismicity  
XTO has performed a seismicity risk assessment associated with the proposed Poker Lake Unit 
Cleveland 34 Fed SWD 1 Well by investigating historic seismicity, the presence of deep faulting, 
orientation of faults relative to the current stress regime and the potential for pore pressure build 
up that might cause a fault to slip. The analysis was done utilizing Stanford’s Fault Slip Potential 
Tool version 2.0 (FSP; Walsh et al. 2017).  To accommodate the tool’s analytics, a simplified spatial 
relationship between the proposed well and possible faulting was established. 
 
As part of our risk assessment we also consider mitigation options to address inherent 
uncertainties associated with the evaluation of possible seismicity.   XTO has developed and will 
implement, as a precautionary measure, a seismicity monitoring plan to address the inherent 
uncertainty in the subsurface characterization, future rates of disposal and reservoir response.   
 
A summary of the evaluation and seismicity monitoring plan follows:   
 
Historic Seismicity 
There are no seismic events reported by the USGS within ~6 miles of the proposed well.  
Additionally, the Texas Bureau of Economic Geology’s TexNet website shows no recent 
earthquakes in Texas within ~25 miles of the New Mexico border in the Delaware Basin (Figure 1). 
 
Deep Faulting 
Utilizing licensed 3D seismic data in the area of the proposed SWD well, XTO has evaluated one 
fault and/or linear feature.  Additionally, there are several seismic discontinuities that are 
interpreted as karst features in the Devonian section that do not appear to have significant lateral 
continuity.     
 
Stress Regime 
Utilizing data and analysis from Snee and Zoback, ‘State of Stress in the Permian Basin, Texas and 
New Mexico: Implications for Induced Seismicity’ (Feb 2018, The Leading Edge) the region of the 
proposed well is primarily a normal faulting regime (Figure 1).  
 
Geomechanical Modeling    
A simple screening level geometric / geomechanical assessment of the faults was performed 
utilizing the FSP tool.  The models were run using the Aphi option which makes a simplifying and 
conservative assumption that faults are critically stressed and thus close to failure.  Additionally, 
given the uncertainties in the geophysical interpretation and stress information, probabilistic 
scenarios were run varying fault and stress characteristics.  FSP model deterministic and 
uncertainty inputs and results of the modeling are shown in Figure 2 
 
Pore Pressure Modeling 
A screening level investigation of possible pore pressure increases due to the proposed SWD well 
was performed utilizing the FSP tool and a range of reservoir parameters.   For this screening level 
analysis a ‘high-side’, flat rate model was run assuming disposal of 40,000 BWPD beginning in  
2019 and continuing at that rate until 2040.  Sensitivities were performed by varying several 
reservoir parameters.  Deterministic models, snap shots of the calculated pore pressure increases 
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in 2025 and 2040 and cross-plots of pore pressure uncertainty analysis and fault slip probabilities 
are shown in Figure 3.  
  
 
Integration of Geomechanical and Pore Pressure Modeling 
Integration of the geomechanical and hydrological elements of the assessment was performed 
using the FSP Integrated module.  The results are shown in Figure 4.   Note the y-axis in the lower 
right hand colored graphs in Figure 4 are labeled ‘Fault Slip Potential’.  This is a labeling 
convention within the tool but overstates the efficacy of the analysis.  The FSP output should not 
be taken as calculating a reliable probability of a fault slipping but rather a screening method for 
assessing the relative potential of faults to slip.    
 
Uncertainty  
The analysis presented is a screening level approach that encompasses a range of uncertainties in 
several components that are difficult to individually constrain due to the limited static and 
dynamic data available for deep disposal wells.  Accordingly, the analysis was done by varying key 
inputs to understand the relative importance of each and guide the focus of future data collection 
efforts.   
 
Monitoring Plan 
To manage the inherent uncertainty, XTO has contracted with a third party to provide seismicity 
monitoring using public seismometers augmented by a private array in the area of the proposed 
well.  This will allow for a better determination of baseline seismicity as well as early detection 
should there be anomalous events.  Additionally, XTO will determine the original pore pressure of 
the disposal interval prior to initiating operations.  Upon request, XTO will share the results of this 
work with the EMNRD’s UIC staff.   
 
 
 
Tim Tyrrell 
XTO Geoscience Technical Manager 
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