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Aliquot Parts in Area of 
Lessor Lease(s) Lessee{s) of Record Well Operator 

Review (T22S, R28E} 

W2W2,SENW, E2SW4,& 
Capital Partners, CMB OG NM, 

SWSE Sec. 14 
BLM NMLC-0069142A MLB OG NM, CTV OG NM, SRBI BOPCO 

OG NM, Thru Line OG NM 
··~ ~ 

Capital Partners, CMB OG NM, 

NE4 Sec. 15 BLM NMLC-0069142A MLB OG NM, CTV OG NM, SRBI BOPCO 

OG NM, Thru Line OG NM 

NW4 Sec.15 fee Big Chief Com 5 BOPCO BOPCO 

Capital Partners, CMB OG NM, 

E2SE4 Sec. 15 BLM NMLC-0069142A MLB OG NM, CTV OG NM, SRBI Ridge Runner 

OG NM, Thru Line OG NM 

W2 & NWSE Sec. 15 fee 
Big Chief Com 4, Big Chief 

Ridge Runner Ridge Runner 
Fee, Big Chief State Com 15 

SWSE Sec. 15 BLM NMNM-019186 Eastland Ridge Runner 

SENE Sec. 16 NMSLO L0-0701-0004 Chi Ridge Runner 

SE4 Sec. 16 NMSLO L0-0701-0005 Dinero Ridge Runner 

NE4, N2SE4, SESE Sec. 21 fee Big Chief Com 3 Ridge Runner Ridge Runner 

EXHIBIT D 



Aliquot Parts in Area of 
Lessor Lease(s) Lessee(s) of Record Well Operator 

Review (T22S, R28E) 

Capital Partners, CMB OG NM, 

E2NE4 Sec. 22 BLM NMLC-0069142A MLB OG NM, CTV OG NM, SRBI Ridge Runner 

OG NM, Thru Line OG NM 

W2NE4, W2, & SE4 Sec. 22 fee 
Big Chief Com 2, Big Chief 

, ., ·-· - ,.,,. 

Fee 10, Big Chief Fee 22 21 
· ~Ridge-Runner Ridge Runner 

S2 Sec. 22 fee Bg Chief Fee 8 Marathon Marathon 

W2NE4 Sec. 23 BLM NMLC-0069157 Marshall & Winston Marshall & Winston 

Capital Partners, CMB OG NM, 

E2NW4 & SW4 Sec. 23 BLM NMLC-0069159A MLB OG NM, CTV OG NM, SRBI BOPCO 

OG NM, Thru Line OG NM 

Capital Partners, CMB OG NM, 

W2NW4 Sec. 23 BLM NM LC-0069142A MLB OG NM, CTV OG NM, SRBI BOPCO 

OG NM, Thru Line OG NM 

MRC Delaware and Nadel & 
COG NWNW Sec. 26 BLM NMNM-067979 

Gussman 

Little Squaw Com, Little 

N2N2 Sec. 27 fee Squaw Com 27 B, Little Ridge Runner Ridge Runner 

Squaw Com 27 W 

EXHIBIT D 



Constituents in mg/I 

API Section Township Range Formation TDS Chloride Bicarbonate Sulfate CO2 
3001501068 5 215 27E Artesia 10050 4050 9 2533 
3001501069 5 215 27E Artesia 11250 4553 936 2281 
3001501091 15 215 27E Artesia 11800 5250 336 2150 
3001502475 36 21S 28E Atoka 50026 29200 762 1150 
3001502475 36 21S 28E Atoka 31911 18000 1220 887 

Avalon ' 
3001538059 16 235 29E 154164 92021 3660 0 1100 

Upper 

3001538059 16 23S 29E 
Avalon 
Upper 

154965 91118 1671 1502 70 

3001503691 24 235 29E Bone Spring 271010 168800 130 100 

3001540502 2 21S 27E 
Bone Spring 

1 
194059 113785 2318 0 450 

3001541057 2 21S 27E 
Bone Spring 

195360 115827 2367 0 3 
1 

3001540829 2 21S 27E 
Bone Spring 

134953 83430 74 0 140 
1 

3001541057 2 21S 27E 
Bone Spring 

1 
185973 114606 60 0 350 

3001540502 2 215 27E 
Bone Spring 

1 
185384 110500 805 0 so 

3001540829 2 215 27E 
Bone Spring 

1 
183551 110000 744 0 so 

3001541057 2 21S 27E 
Bone Spring 

1 
185576 110300 781 0 60 

3001540693 3 21S 27E 
Bone Spring 

1 
155191 97600 659 725 240 

3001540693 3 21S 27E 
Bone Spring 

1 
173978 108457 793 667 

3001540681 3 215 27E 
Bone Spring 

1 
190277 114751 634 0 260 

EXHIBIT F 



Constituents in mg/I 

API Section Township Range Formation TDS Chloride Bicarbonate Sulfate CO2 

3001540682 3 21S 27E 
Bone Spring 

1 
175293 110483 793 0 330 

3001540707 3 21S 27E 
Bone Spring 

1 
192124 113742 2200 0 4 

3001540758 3 21S 27E 
Bone Spring 

1 
190432 114?35 1950 0 350 

3001540683 3 21S 27E 
Bone Spring 

1 
192472 114357 982 0 430 

3001540693 3 21S 27E 
Bone Spring 

187795 111544 2318 0 5 
1 

3001540681 3 21S 27E 
Bone Spring 

1 
186502 109900 744 0 60 

3001540682 3 21S 27E 
Bone Spring 

183721 109500 756 0 so 
1 

3001540683 3 21S 27E 
Bone Spring 

185782 111000 793 0 60 
1 

3001540693 3 21S 27E 
Bone Spring 

1 
179870 106500 720 0 60 

3001540707 3 21S 27E 
Bone Spring 

1 
186629 111000 817 0 so 

3001540758 3 21S 27E 
Bone Spring 

1 
185297 109500 708 0 so 

3001541058 9 21S 27E 
Bone Spring 

1 
195011 115854 2318 0 4 

3001541059 9 21S 27E 
Bone Spring 

1 
204728 120015 2427 0 4 

3001541058 9 21S 27E 
Bone Spring 

1 
178476 105464 952 0 60 

3001541059 9 21S 27E 
Bone Spring 

192106 113193 976 1270 
1 

EXHIBIT F 



Constituents in mg/I 

API Section Township Range Formation TDS Chloride Bicarbonate Sulfate CO2 

3001541059 9 21S 27E 
Bone Spring 

1 
192037 113193 976 0 70 

3001542084 13 21S 27E 
Bone Spring 

1 
195134 113705 2403 0 5 

3001542084 13 21S 27E 
Bone Spring 

1 
129394 76Q01 1122 0 50 

3001541148 16 23S 29E 
Bone Spring 

1 
152943 92807 2306 0 400 

3001541149 16 23S 29E 
Bone Spring 

1 
153042 92918 2708 0 460 

3001541150 16 23S 29E 
Bone Spring 

1 
146425 84786 2660 0 420 

3001540038 16 23S 29E 
Bone Spring 

153751 91697 952 755 60 
1 

3001540503 2 21S 27E 
Bone Spring 

2 
214073 129855 671 0 360 

3001540503 2 21S 27E 
Bone Spring 

2 
209153 125000 769 0 60 

3001541650 13 21S 27E 
Bone Spring 

2 
210720 125168 183 0 4 

3001541650 13 21S 27E 
Bone Spring 

191808 118330 159 0 40 
2 

3001541738 13 21S 27E 
Bone Spring 

217522 136229 799 
2 

3001541240 33 23S 27E 
Bone Spring 

2 
201244 121289 61 0 670 

3001541240 33 23S 27E 
Bone Spring 

2 
138167 78243 110 0 73 

3001540372 13 21S 27E 
Brushy 
Canyon 

207014 127509 183 1724 300 

EXHIBIT F 



Constituents in mg/I 

API Section Township Range Formation TDS Chloride Bicarbonate Sulfate CO2 

3001540372 13 21S 27E 
Brushy 

234863 142662 159 0 3 
Canyon 

3001540522 13 21S 27E 
Brushy 

241476 144690 77 0 4 
Canyon 

3001541134 13 21S 27E 
Brushy 

.· Canyon 
239079 144882 220 0 4 

3001541135 13 21S 27E 
Brushy 
Canyon 

245935 147321 244 0 4 

3001540372 13 21S 27E 
Brushy 
Canyon 

233134 142900 73 0 60 

3001540522 13 21S 27E 
Brushy 
Canyon 

235338 146100 61 0 so 

3001541134 13 21S 27E 
Brushy 

234428 143900 73 0 so 
Canyon 

3001541135 13 21S 27E 
Brushy 

231444 146300 37 0 40 
Canyon 

3001536078 16 23S 29E 
Brushy 
Canyon 

298475 182394 25 3 410 

3001536078 16 23S 29E 
Brushy 
Canyon 

303155 183875 610 0 2000 

3001536078 16 23S 29E 
Brushy 
Canyon 

273399 168200 85 454 440 

3001536461 22 23S 29E 
Brushy 
Canyon 

297620 186000 188 0 300 

3001536738 22 23S 29E 
Brushy 
Canyon 

288731 179021 122 0 300 

3001535073 22 23S 29E 
Brushy 

108093 1430 
Canyon 

3001536461 22 23S 29E 
Brushy 
Canyon 

302545 188800 37 0 420 

EXHIBIT F 



Constituents in mg/I 

API Section Township Range Formation TDS Chloride Bicarbonate Sulfate CO2 

3001536738 22 235 29E 
Brushy 
Canyon 

294876 181883 61 0 350 

3001536461 22 235 29E 
Brushy 
Canyon 

292358 184250 244 0 360 

3001536738 22 235 29E 
Brushy 
Canyon 

292239 183597 122 0 320 

3001535073 22 235 29E 
Brushy 
Canyon 

303550 187467 104 331 

3001537371 22 235 29E 
Brushy 
Canyon 

279275 172189 183 177 250 

3001540826 31 235 29E 
Brushy 

297841 180802 85 0 2000 
Canyon 

3001540827 31 235 29E 
Brushy 
Canyon 

295110 181795 73 0 2000 

3001541963 31 235 29E 
Brushy 
Canyon 

296788 178388 73 0 2000 

3001510817 5 215 27E Capitan 29392 18020 389 435 
3001510817 5 215 27E Capitan 27900 13600 588 3800 
3001510817 5 215 27E Capitan 27400 13200 630 3880 
3001510817 5 215 27E Capitan 28000 13800 626 3690 
3001510817 5 215 27E Capitan 28200 14000 636 3570 
3001510817 5 215 27E Capitan 28700 14800 646 3040 
3001524707 7 215 28E Delaware 153408 103522 719 248 
3001521715 35 215 28E Delaware 149252 99299 267 2082 
3001521853 35 215 28E Delaware 146197 96177 400 1764 
3001522229 35 215 28E Delaware 148805 99247 335 1729 
3001522671 35 215 28E Delaware 144959 95968 200 1883 
3001522673 35 215 28E Delaware 163756 110195 135 1662 
3001524968 35 215 28E Delaware 136419 89021 398 1682 
3001520204 10 225 27E Delaware 158000 96200 572 1400 

EXHIBIT F 



Constituents in mg/I 

API Section Township Range Formation TDS Chloride Bicarbonate Sulfate CO2 
3001520204 10 22S 27E Delaware 157000 95000 574 1400 
3001527528 3 22S 28E Delaware 162875 109783 417 1672 
3001528736 3 22S 28E Delaware 158759 107057 270 1465 
3001521959 7 22S 28E Delaware 118293 69100 134 3800 
3001521959 7 22S 28E Delaware 124945 73100 139 3900 
3001524933 10 225 28E Delaware 164679 112250 271 1107 
3001525303 10 22S 28E Delaware 116788 74967 395 1622 
3001521618 18 22S 28E Delaware 129878 77300 439 2600 
3001521619 18 22S 28E Delaware 126911 74800 525 3300 
3001521766 18 22S 28E Delaware 123893 74100 671 2000 
3001521765 18 22S 28E Delaware 124756 74500 342 2200 
3001520918 18 22S 28E Delaware 128431 76200 98 3200 
3001521504 19 22S 28E Delaware 127652 76200 415 2600 
3001521504 19 22S 28E Delaware 122782 73800 120 2100 
3001521844 19 22S 28E Delaware 130991 78000 586 1800 
3001501114 12 23S 27E Delaware 129765 79570 101 175 
3001503979 33 16S 30E Devonian 63260 34400 1260 3600 
3001502475 36 21S 28E Devonian 16223 7000 1030 2290 

3001502475 36 21S 28E Devonian 19941 10700 640 1130 
3001503691 24 23S 29E Devonian 64582 37500 610 1700 
3001503691 24 23S 29E Devonian 56922 29000 1740 4980 

3001520157 30 22S 28E Morrow 53480 32300 476 58 
3001522553 17 23S 29E Morrow 62523 37600 142 810 

3001503979 33 16S 30E Wolfcamp 13711 6990 162 1500 

EXHIBIT F 



a New Mexico Office of the State Engineer ~ 
Water Column/Average Depth to Water 

(A CLW##### in the 
POD suffix indicates the 
POD has been replaced 
& no longer serves a 
water right file.) 

POD Number 
C 03533 POD4 

C 03533 POD3 

C 03533 POD2 

C 03533 PODI 

C 03534 PODI 

C 00642 

C 00036 

C 01508 

Record Count; 8 

(R=POD has been 
replaced, 

O=orphaned, 

C=the file is 
closed) 

POD 
Sub-

Code basin 
CUB 

CUB 

CUB 

CUB 

CUB 

C 

CUB 

C 

UTMNAD83 Radius Search (in meters)_;_ 

Easting (X): 587069 

*UTM location was derived from PLSS . see Help 

(quarters are l=NW 2=NE 3=SW 4=SE) 

(quarters are smallest to largest) (NAD83 lffM in meters) (In feet) 

QQQ Water 
County 64 16 4 Sec Tws Rng X y DistanceDepth WellDepth Water Column 

ED 4 3 4 03 22S 28E 587331 3586892 ¥ 3552 55 

ED 3 4 4 03 22S 28E 587370 3586911 (If' 3573 55 

ED 3 4 4 03 22S 28E 587358 3586935 ¥ 3596 55 

ED 3 4 4 03 22S 28E 587377 3586934.,, 3597 55 

ED 4 3 4 03 22S 28E 587240 3586950 f; 3604 150 

ED 19 22S 28E 582220 3582687* iJ; 4894 200 

ED 3 3 2 32 22S 28E 583916 3579583* .. 4912 106 

ED 4 18 22S 28E 582206 3584195* i; 4935 180 

Average Depth to Water: 

Minimum Depth: 

Maximum Depth: 

Northing (Y): 3583350 Radius: 5000 

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning 
the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data. 

10/2/18 2:21 PM WATER COLUMN/ AVERAGE DEPTH TO 
WATER 
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Geologic Assessment 

Ridge Runner Resources Operating, LLC 

Viking Fee SWD No. 1 

Section 22, Township 22 South, Range 28 East 

Eddy County, New Mexico 

Cory Walk 

B.S., M.S. 

Geologist 
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General Information 

Viking Fee SWD #1 is located in the NE 1/4, section 22, T22S, R28E, about 10 miles east

southeast of Carlsbad, NM in the Permian Basin. Ridge Runner Resources Operating, LLC proposes the 

injection zone to be within the Silurian-Devonian formation through an open hole from 13,9 I0"-15,040' 

below ground surface. This repo1t assesses any potential concerns relating to induced seismicity along 

deep penetrating Precambrian faults or the connection between the injection zone and known 

underground potable water sources. 

Groundwater Sources 

Quaternary Alluvium and Triassic red beds act as the principal aquifers used for potable ground 

water near the Viking Fee SWD # 1 location (Hendrickson and Jones, 1952). Nicholson and Clebsch 

(1961) state, "Potable ground water is not available below the Permian and Tiiassic unconformity." 

Around the Viking Fee SWD # 1 well, the Permian and Triassic unconformity is marked by the top of the 

Salado Formation at a depth of ~430 feet bgs. 

Faults and Fractures 

Fault data from the Geologic Map of New Mexico (2003) shows the nearest surface fault to the 

SWD location is found 9 miles to the southwest (Figure 1 ). This fault is inferred based on a mapped 

discontinuity of stratigraphy. Greater than 50 miles southwest of the Viking Fee SWD well is a large 

accumulation of no1thwest trending Basin and Range style normal faults. This fault zone is interpreted to 

be a southeastern extension of the Rio Grande Rift zone (Muehlberger et al., I 978) and is the only area in 

the region in which deeply penetrating faults also penetrate the shallow aquifer systems. 

A structure contour map (Fig. 2) of the Precambrian basement shows the Viking Fee well is 15 

miles from a basement-penetrating fault inferred by Ewing et al ( 1990). Montgomery ( 1997) shows that 

these faults do not penetrate anything above the Delaware Mountain group and therefore cannot act as a 

conduit for transferring deeply injected fluids to the shallow aquifer systems used for domestic, municipal 

or livestock purposes (Figure 3). 

Induced seismicity is a growing concern of deep SWD wells. Relatively new software developed 

by the Stanford Center for Induced and Triggered Seismicity allows for the probabilistic screening of 

deeply penetrating faults near the proposed injection zone (Walsh et al., 2016; Walsh et al., 2017). This 

software uses parameters such as stress orientations, fault strike/dip, injection rates, fault friction 

coefficients, etc. to estimate the potential for fault slip. Using the best available data as input parameters 

(Table l ), the Fault Slip Potential models suggest a 16 percent (0.16) probability of slip on one fault and 

zero percent (0.00) on the remaining nearby faults (Fig. 4), recorded or infen-ed by Frenzel et al ( 1988) 

and Ewing et al. ( 1990), through the year 2040. 

Stratigraphy 

Thick permeability baiTiers exist above (Woodford shale; I 00 ft thick) and below (Simpson 

Group; 200 ft thick) the targeted Devonian-Silurian i1tjection zone (Plate 2, Comer et al., 1991; Fig. 8, 

Frenzel et al., 1988). Regional well data indicates ~ 13,500 ft of rock separating the top of the injection 

zone from the previously stated lower limit of potable water at the top of the Salado formation. 

1 PERMfrs wEsT.rNC. 
1-'RU\'ID!NC f'fl\l\lllS 1,11 L,\'\JD ll'>FRS 



Conclusions 

Geologic data evaluated around the Viking Fee SWD #1 well show no potential structural or 

stratigraphic connection between the Silurian-Devonian Formation injection zone and any subsurface 

potable water sources; however, based on Fault Slip Potential modeling there is a small probability (0.16) 

of inducing seismic activity along deeply penetrating Precambrian faults. 

2 PEftMfrs WEst.INC 
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