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DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS



Submit 1 Copy To Appropriate District 
Office 
District I – (575) 393-6161 
1625 N. French Dr., Hobbs, NM 88240 
District II – (575) 748-1283 
811 S. First St., Artesia, NM 88210 
District III – (505) 334-6178 
1000 Rio Brazos Rd., Aztec, NM 87410 
District IV – (505) 476-3460 
1220 S. St. Francis Dr., Santa Fe, NM 
87505 

State of New Mexico 
Energy, Minerals and Natural Resources 

 
OIL CONSERVATION DIVISION 

1220 South St. Francis Dr. 
Santa Fe, NM 87505 

Form C-103 
Revised July 18, 2013 

WELL API NO. 
30-045-28653 
5.  Indicate Type of Lease 
           STATE             FEE          
6.  State Oil & Gas Lease No. 
 

SUNDRY NOTICES AND REPORTS ON WELLS 
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A 
DIFFERENT RESERVOIR.  USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH 
PROPOSALS.) 
1.  Type of Well:  Oil Well         Gas Well     Other SWD Class I 

7.  Lease Name or Unit Agreement Name 
Sunco Disposal 
  
8.  Well Number #1 

2.  Name of Operator 
Agua Moss, LLC 

9.  OGRID Number 
247130 

3.  Address of Operator 
PO Box 600 Farmington, NM 87499 

10.  Pool name or Wildcat 
SWD-MV 

4.  Well Location 
              Unit Letter__E__:___1595____feet from the _____North___ line and ___1005___feet from the _West______line 

              Section      2           Township     29N             Range        12W                    NMPM                   County San Juan 
 11. Elevation (Show whether DR, RKB, RT, GR, etc.) 

5859’ 
 

  

12.  Check Appropriate Box to Indicate Nature of Notice, Report or Other Data 

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 
PERFORM REMEDIAL WORK  PLUG AND ABANDON    REMEDIAL WORK                      ALTERING CASING   
TEMPORARILY ABANDON       CHANGE PLANS             COMMENCE DRILLING OPNS.  P AND A                     
PULL OR ALTER CASING         MULTIPLE COMPL          

 
CASING/CEMENT JOB               

DOWNHOLE COMMINGLE          
CLOSED-LOOP SYSTEM          
OTHER:                                                          FOT                 

 
OTHER:           FOT                                                                       

 
13.  Describe proposed or completed operations.  (Clearly state all pertinent details, and give pertinent dates, including estimated date 

of starting any proposed work).  SEE RULE 19.15.7.14 NMAC.  For Multiple Completions:  Attach wellbore diagram of 
proposed completion or recompletion. 

 
 
 
Agua Moss, LLC completed the FOT 8/22/2022, see the attached FOT Analysis and results 
 
 
 
 
 
 
 
 
 
 
Spud Date:                                                                         Rig Release Date:   

I hereby certify that the information above is true and complete to the best of my knowledge and belief.   
 
 
SIGNATURE__Philana Thompson_____ TITLE_____HSE & Regulatory Compliance Specialist_____DATE__10/7/2022_________ 
 
Type or print name __Philana Thompson______  E-mail address:  __pthompson@merrion.bz________  PHONE: _505-486-1171____ 
For State Use Only 
 
APPROVED BY:_______________________________TITLE___________________________________DATE___________________ 
Conditions of Approval (if any): 

• • 

• 
• 
• 
• 
• • 

• 
• 
• 

• 
• 
• 

• 

• 
• 



 

 

 

 

 

 

Sunco SWD #1  

30-045-28653 

Class I Disposal: UICI-5-0 

2022 Fall off Test 
 

 

 

 

 

 

Agua Moss, LLC 

P.O Box 600 

Farmington, NM 87499 

ORGID 247130 
 

 

 

 



Report Components: 
1. Facility Operator Information 

a. Agua Moss, LLC 
b. PO Box 600 Farmington, NM 87499 
c. OGRID 247130 

2. Well Information: 
a. UIC Permit # UICI-5-0 
b. Class I 
c. Sunco Disposal #1 
d. 30-045-28653 
e. UL E, Sec 2, T29N, R12W 1595 FNL & 1005 FWL San Juan County 

3. Current Wellbore Diagram: Attached (page 4) 
4. Copy of Electronic Log: Previously submitted 1992 (Page 36) 
5. Copy of Porosity Log: Previously submitted 1992 (Page 37) 
6. See attached Fall off Test Analysis  

a. Fall off Test Procedure (Page 5) 
b. Analysis (Page 5) 
c. Results (Page 27) 
d. Summary (Page 27) 

7. Results Comparison attached (page 28) 
8. The raw test data will be kept on file for a period of 3-years and will be made available to the 

NMOCD upon written request. (Page 48)  
9. Conclusions (page 28) 
10. Any pressure or temperature anomaly: At 9:15 pm on 9/9/2022 the pumps shut down due to the 

high pressure kill, the pumps were immediately restarted, and the issues resolved. The injection 
period was extended by 24 hours to achieve the 50 hours of uninterrupted injection time.  

11. Plots attached 
a. Pressure and Rate (fig 3) (page 29) 
b. Injection Rate vs Time (fig 4) (page 30) 
c. Pressure and Rate (fig 5) (page 31) 
d. Elapsed Time (fig 2) (page 5) 
e. Derivative Plot (fig 6) (page 32) 
f. Horner Plot (fig 7) (page 33) 
g. Elapsed Gauge Time (fig 8) (page 34) 
h. Injection Volumes and Surface Pressure (fig 9) (page 35) 

12. NO PVT data necessary, wellbore fluid is fresh-to-slightly saline water. No significant 
hydrocarbons present that would alter the density, compressibility and/or viscosity of the fluid. 

13. The Agua Moss, LLC internal Daily Injection Reports were used to determine the appropriate 
injection history to use for the analysis. A summary of those reports (January 2022 through July 
2022) are attached. (page 39-41) 

14. The Sunco Disposal #1 has injected approximately 16,689,852 bbls into the point lookout 
formation from 1994 through August 2022. The offset well McGrath SWD #4 API 30-045-25923 
was plugged 7/25/2013. Cumulative injection 1994-7/2013 27,746,479 bbls. 

15. 2 Mile AOR:  



a. AOR 2 mile (page 42) 
b. AOR 2 mile well data (page 43-47) 
c. The McGrath #4 was the only offset well that was injecting into the Point Lookout 

formation within 1 mile. This well was plugged 7/25/2013.  
16. Geological information was provided in the 2012 Permit renewal and approved in 2012. 
17. Offset Wells:  One offset well that was completed in the same injection interval was the McGrath 

#4. This well was plugged 7/2013 and therefore was not impacted. 
18. Chronological listing of the daily, testing activities (Operations Log) attached (page 48-50) 

a. Date of Test: 8/8/2022 – 8/22/2022 
b. Type of injection fluid: Produced water 
c. Final Injection Pressure & Temp prior to shutting in the well: 3787 psi, 33°C 
d. Total shut-in time: 240 hours 
e. Final static pressure & temp at the end of the fall-off portion of the test: 3263 psi, 46°C 

19. Location of the shut-in valve: A wing valve located on the well’s Christmas tree was closed to 
begin the FOT 

20. Pressure Gauges: (pages 51) 
a. 3V Sapphire – 4M gauge Model 1139 
b. Pressure range: 16-15,000 psig 
c. Last Calibration: 2/27/2022   

 

 



Wellbore Schematic: 

 

 

Figure 1: Wellbore Schematic 

 

Location: 1595' fn l & 1005' 'fwl 
Sec 2, T29N, R12W 
San Juan Co, New Mexico 

December 19th, 2018 RD 

Mesaverde - 4046' 

Agua Moss, LLC 
Wellbore Schematic 

Sunco No. 1, SWD 
Current Wei/bore Configuration 

i 

TD @ 4760'KB 

PBTD @4706'KB 

Elevation: 5,859' GL 
5,872' RKB 

By: J. Ryan Davis 

Top of Cmt @ Surface 

Bit Size - 12 114" 

8 518" 24# K55 Surface Csg @ 209' KB w/ 150sx; circ to surf 

DV tool @ 2244' KB. 

~ 2 7/8", 6.5#/ft EUE Internally Plastic Coated Tubing to 4282' KB 
wl Arrow XL-W retrievable seal bore @4282' KB 
X Profile nipple (1 .87" ID)@ 4269' KB 
X Profile nipple (1 .87" ID) @4278' KB 

Pt. Lookout Perfs: 
4350' • 4460' 2 spf 
(Acidized w/ 2000 gal 15% HCL on 9/1993 , Frac w/ 100,000# 20/40) 

Fill@ 4387' GL (4400' KB). 

5.50" 15.5# K55 Csg@ 4750' 
Stage 1: 230 sx 
Stage 2: 515 sx 
Circ 25 sx to surf 



At the request of the NMOCD and permit requirements, a Falloff Test (FOT) was performed on the Sunco 
SWD #1 Class I injection well (UICI-5-0) from 8/8/2022 to 8/22/2022. Below is a summary of findings 
from the FOT.  

Procedure: 
Tandem electronic gauges were run in the subject well along with two Foxboro IGP10S industrial 
pressure transducers installed at surface. The initial BHP was 3229 psi at a depth of 4269’. The injection 
period started at 12:29 pm on 08/08/2022, with a total of 6,461 bbls injected over 93 hours and an 
average injection rate of 1,684 bpd (49 gpm). At 9:15 pm on 9/9/2022 the pumps shut down due to high 
pressure kill, the pumps were immediately restarted and the issues resolved. The injection period was 
extended by 24 hours to achieve the 50 hours of uninterrupted injection time. The final bottom hole 
injection pressure was 3787 psi. Injection was shut down and the well was shut it at the wellhead. The 
bottom hole pressures were monitored for 240 hours of pressure falloff. The final BHP was 3263 psi.  

Analysis: 
The FOT data was compiled in excel and analyzed. The data was also given to a third party consultant for 
further analysis and confirmation of results, the analysis is found on pages 8 -20.   

A Cartesian plot of pressure and temperature versus elapsed time is presented in Figure 2 below. The 
stabilization of pressure was confirmed prior to shut-in. The plot was reviewed for anomalous data and 
none was found other than the data from 9:15 pm on 9/9/22 when the pumps shut down. 

 
Figure 2 BH Pressure and Temperature vs. Time 

-
Sunco SWD #1 Falloff - August 2022 
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IRT Analysis 
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2022 Fall-off Pressure Test Analysis 
 for the 

Sunco Disposal Well #1 
San Juan County, New Mexico 

 
 
 

prepared for 
 

Merrion Oil and Gas Corporation 
 
 

16 September 2022 
 
 
 
 
 
 

International Reservoir Technologies, Inc. 
Lakewood, Colorado, USA 

 
 

Tel. (303) 279-0877 
Fax (303) 279-0936 
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Sunco Disposal Well #1        2022 Fall-off Test Results 
 
 
Summary: 
 
The results of the 2022 fall off test (FOT) for the Sunco Disposal Well #1 indicate that the 
reported wellbore fill at the depth of 4374 feet GL did influence the test analysis.  However, a set 
of satisfactory results was obtained using the three different analysis methods as described 
below.  The calculated results are comparable to the 2015, 2016, 2017 and 2018 fall-off test 
results.  
 
Both the bottom hole gauge data and the surface gauge reported pressures were analyzed for 
this report. The results were similar for both data sets which would support using only a surface 
gauge for the FOT in the future. 
 
As noted in the 2018 report, the pressure transient effects of the partial penetration condition of 
the completion due to the fill, plus the hydraulic fracture and the wellbore storage effects do 
obscure to some extent the reservoir property influences; however, again a reasonable and 
satisfactory set of reservoir properties could be calculated. The conventional straight-line 
analysis for extrapolated pressure and the reservoir property calculations from the MDH type 
plot is acceptable and the type curve analysis and the derivative plot results are reasonable. 
The input parameters for the fluid properties (i.e. PVT data) were the same as the 2018, 2017 
and 2016 tests with the source being the report titled “2nd Quarter 2016 Sampling - Injection 
Well.pdf”, NM1-9 INJECTION WELL ANALYTICAL RESULTS, Agua Moss Disposal Facility, 
Crouch Mesa Road, San Juan County, New Mexico, 6/28/16. 
 
For the analysis using the BH gauge data, the results from the derivative, Horner and MDH type 
pressure plots are summarized in the table below.  The results for the different methods were 
consistent and the average calculated properties were: 
 

- Estimated Kw (permeability) = 9.1 md 
- Estimated skin = -5.8 
- Extrapolated pressure = 3,303 psig   
- Fracture half-length = 586 feet  (from derivative half-slope line) 
- Radius of investigation = 1,690 feet 

 
 
 

Horner Analysis MDH Plot Derivative Plot Average
Estimated Kw (permeability, mD) 11.5 7.7 8.1 9.1
Estimated skin (dimensionless) -6.7 -5.5 -5.3 -5.8
Extrapolated pressure (psig) 3,174 3,375 3,361 3,303
Fracture half-length (feet) -- -- 586 586
Radius of investigation (feet) -- 1,960 -- 1,960

Calculated Reservoir Parameters - Bottom Hole Guage
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For the analysis using the surface gauge data, the results from the derivative, Horner and MDH 
type pressure plots are summarized in the table below.  The surface recorded data was 
adjusted to BH datum of 4362 feet using a gradient of 0.431 psi/foot. Also, the initial few 
minutes of surface gauge data was smoothed slightly due to erratic points caused by the 
proximity to the pump as the injection was stopped. 
 
The results for the different methods were consistent and the average calculated properties 
were: 
 

- Estimated Kw (permeability) = 8.7 md 
- Estimated skin = -5.8 
- Extrapolated pressure = 3,293 psig   
- Fracture half-length = 701 feet  (from derivative half-slope line) 
- Radius of investigation = 1,930 feet 

 
 
 
 
Larger versions of the following analysis plots appear at the end of this document.  
  

Horner Analysis MDH Plot Derivative Plot Average
Estimated Kw (permeability, mD) 10.8 8.0 7.3 8.7
Estimated skin (dimensionless) -6.7 -5.4 -5.4 -5.8
Extrapolated pressure (psig) 3,168 3,372 3,339 3,293
Fracture half-length (feet) -- -- 701 701
Radius of investigation (feet) -- 1,930 -- 1,930

Calculated Reservoir Parameters - Gauge (Adjusted to BH Datum)
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Input data and assumptions: 

Assumptions: 
o Formation fluid properties equal injection water properties due to cumulative 

volume injected and miscibility of formation water and injection water 
o Reservoir temperature = 91 deg F 
o Porosity = 0.114 (fraction, estimated from density log) 
o Net pay = 110 feet 
o Rock compressibility = 4.50E-06 1/psi (correlation) 
o Wellbore radius = 0.506 ft 
o Wellbore volume total = 34.88 bbls   (tubing = 24.79 bbls, casing = 10.09 bbls) 
o Wellbore compressibility = injection water compressibility =2.64E-06 1/psi  (from 

Osif correlation) 
o Injected water specific gravity = 1.006 (pure water =1.0); density = 8.392 lb./gal, 

TDS = 15,500 mg/L 
o Injected water FVF = 1.0023 rb/stb (McCain correlation) 
o Injected water viscosity = 0.737 cp (McCain correlation) 
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BOTTOM HOLE GAUGE PRESSURE & RATE DATA PLOT: 
 

This plot shows the raw data from the bottom hole pressure gauge and the injection rate data. 
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Sunco Disposal #1 

SELECTIO~ OF PRESSURES DATA (PSI) 
Gauge - Data ID : GAU007 
Analvsis-Data ID: GAU007 
Tor:~i Raw points = 39q46 
Set 2 rates (max=l0O00O) 
Loaded 233 points (ma.v.~100000) 
Pres~~re Sel~ct Mode : MANUAL 
Rates Cum . Prod . = -639G . 650G BBLS 

Static-Data and Constants 
Volume-F~r..tor 1. 002 vol/vol 
Thickn~s~ 110 . 0 FBET 
Viscogity D. 7370 CP 
Tota: Compress~ . 7140E-05 1/PSI 
Storivir:y . 8954E-0~ ~65T/PSI 
Gauge D~pth 436: . FEET 
Pt?rf . Depc.h • 050 . FEET 
Datum Df.pth Q362 . FEET 
An~lysis-D~ta 10: GAU007 
Ba~d on Gauge ro: GAU007 
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BOTTOM HOLE GAUGE DERIVATIVE PLOT: 
 
Conclusions: The behavior of the derivative curve is affected by the wellbore fill, the wellbore 
storage and the influence of an apparent hydraulic fracture.  The derivative analysis was made 
using a hydraulic fracture reservoir model, with partial penetration, to best calculate the 
reservoir properties.   
 
The plot below implies a half-slope as shown in the derivative curve which is characteristic of 
linear-flow due to a hydraulic-fracture.  The calculated permeability is 8.1 md and the calculated 
half-length for the fracture was 586 feet.  
 

- Estimated Kw (permeability) = 8.1 md  
- Estimated skin = -5.3 
- Fracture half-length = 586 feet 
- Estimated extrapolated pressure = 3,361 psig 
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DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 

10" 
Delta.-T (hr) 
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Sunco Disposal #1 

Partial Penetration Vertical Fracture 

well. stotag,;, 
skin 
pe rrneabi lit y 
re rm-Thickness 
Ha 1 t. Lengr.h 
Hp/He ff 

O. HO BBLS/PSl 
"" -5 . 31 
• 8 . 08 MD 
._ 889 . MD-FE:Ei.T 
• 5B6 . FEET 
"' 0 . 435 
= 110. FEET E:f f. 'thickness 

P-ext.rep. 
R(invJ .a1,; 

= 3360 . 53 PST 
15. 09 hr= 456. FEET 

Smoothing Coef e 0 ., 0 . 

Stocic-Data aw:i Con,;t.a:,nt.s 
Volwne-Factor 1. 002 vol/vol 
'l'hicknwss s 110 . 0 FEET 
Viscosity • 0 . 7370 CP 
Total Compress a • 7140E-t15 1/1'S1 
Rate • - 1685 . STB/0 
Storivity "' . 8954E-l\J FEET/ PSI 
Diffusivity 3551 . FEET-2 H~ 
Gauge Depth 4362 . FEET 
l'erf . Depth 4350 . FEET 
Datum Depth ~ 4362. FEET 
Analysis-Data ID : GAU007 
Based on Gauge ID : GAUO•l? 
PFA S~arts : 2022-08-08 12 : 28: 55 
PFA Ends : 2022-08-22 09 : 21 : 25 
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BOTTOM HOLE GAUGE MDH PLOT: 
 
Conclusions: The MDH stabilized flow period was reached relatively late in the conventional 
straight-line extrapolation for the extrapolated pressure, however the MDH values do appear 
reasonable.  
 

- Estimated extrapolated pressure = 3,375 psig 
- Estimated Kw (permeability) = 7.7 md 
- Estimated skin = -5.5 
- Radius of investigation = 1,960 feet 
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Sunco Disposal #1 

slop of ch~ lin~ = -2'37 . 8i6 PSI/cycl~ 
e~trapclated pt~SSU[e - ))?4 . 90 PSI 
A(1nv1 at 2~2.Z hr 1960. FEET 
1\(invl a;:_ ,l,'; . !-1 hr= 1000. n:ET 

Stat1c-D5ta ahd ~onst~Tits 
Volume-Fa,=tor ; 1.00:.'. vol/•101 
J'h1ct.ness - 110 .o fEET 
Viscosity = 0 . 7370 CP 
Total corupr~s~ = .il40E-05 1/PSI 

pr-xi . ~lmea9l . 10 hr ~t rate=-1~85 . l~ STB/0 Rate - -1685. S'l'B/ 0 

-.!kin = -5 .45 
permellbility "' 'I . 74 MD 
Penn- Th1cr.nes~ • 851 . MD-FEET 
Datum eress . = 3374 . 90 esI 

Stor1v1Ly = .8954E-04 Fl,E'T/Psr 
Dlf!U~lVlty = 3400. FEET~2/HR 
Gauge Oep~h - 4362 . ftET 
Perf. Depth • 4350 . FEET 
Datum Depch : 4362 ~ FEET 
Analy~1s·D3ta ID: GAU007 
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BOTTOM HOLE GAUGE HORNER PLOT: 
 
Conclusions: The stabilized flow period was reached late in the conventional straight-line 
extrapolation; however, the calculated reservoir parameters do appear reasonable.  
 

- Estimated extrapolated pressure = 3,174 psig 
- Estimated Kw (permeability) = 11.5 md 
- Estimated skin = -6.7 

 
  

-~ ~-:::::::::;.:;:=-
~ International 
• Reservoir 
~ Technologies,1nc. 

2022i08/12-07 :i. ; OIL 

ENOW8S 

8 ... .., 

0 

~ 

vi ~ 
Q_ 

.., 
Q_ 

i 
0 

~ 

8 
l:l 

i 
{ 

I PPNSLP 

1 
101 ,01 

(Tp • cfT}ldT 

Sunco Disposal #1 

Partial Pen~t1at1on Well 
.dcpl! of th,. 11.ne = -9,9::r.oo PSI/cycl'" 
extrapoldt~ pressure = jlJ~.47 PSI 

Tvpe-Curve Hodel Stat1c-O..rg 
P .. rr. Interval= 24 . 0 FEET 

prod, tunea?l . 10 hr at rate"-1685 .1a $TB/0 Static-Data and Constant:s 

Sktn (perf. ) 
p,am-.ab 1 Ll ty 
Pf!rm-Thlct.nll!-S~ 
E(f ' Tbict.neit!!' 
Pat.um P:-ess . 

• -6. 66 
= :1.!:I i'CD 
= 275 . MD-FEET 
~ :::!4 . 0 F.E"ET 
• 311~ . l7 PSJ 

Vo1uro..-Faotor = 1 . 002 voi•vol 
Th1c~ne3s • 110 . 0 FEET 
v1scos1ty ~ 0 . 7370 CF 
Tot31 Compress= . 7140E-05 ~/PSI 
Rate = -1685. STB/D 
°Stl)nvicy • . 8954£•04 E'!'.£T/PS1 
Di(fus1v1ty = 1099 . FE"6T"2/RR 
Gauge Oeptb 1 43~2 . FSET 
Ped. D>:pth • 4350 . Fl:>ET 
Datum Depth ~ 4362 . FEET 
Analy~1s-Data ID: GAU007 
BAsed on Gsuge ID: GAIJ007 
PFA St"1:-ts : 20~:?-08-08 12 : 2$: :,S 
PfA Ende : 2022-08-22 09 :21:25 
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SURFACE GAUGE & BOTTOM HOLE GAUGE PRESSURE COMPARISON PLOT: 
 
 
 
 

 
  

FOT Pressure Graph - BH & Surface 
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SURFACE GAUGE PRESSURE (ADJUSTED) & RATE DATA PLOT: 
 

This plot shows the pressure data from the surface gauge after adjustment to the BH datum of 
4362 feet and the injection rate data. 
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Sunco Disposal #1 

SELSCTION OF PRESSURES DATA !PSI) 
Gauge-Data IO: GAU0lO 
Analysis-Data JO; GAU0I0 
Total Ra;1 point.s ac 39906 
Set 2 rate~ (max-100000) 
Load~d 233 point~ (max=l00000l 
Pressur~ Select Mode : MANUAL 
Rates Cum. Prod . = -6396 . 6504 BBLS 

Static-Dc1t~ and c,:m_·tants 
Volume-Factor 1 . 002 vol/vol 
Thickness • 110 . 0 FEET 
Viscosity s 0 . 7370 r,p 
T~tal Compr6SS . 7140E-~5 1/PSI 
Storivity . 8954E-04 FEET/PSI 
Gauge Depth 4362 . FEET 
Perf. Depth ~350 . FEET 
Datum Depth U62 . FEET 
Analy~i~-Dat.a 10 : GAUOl• 
Based on GaugE ID: GAU01• 
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SURFACE GAUGE PRESSURE (ADJUSTED) DERIVATIVE PLOT: 
 
Conclusions: As with the BH gauge data, the behavior of the derivative curve is affected by the 
wellbore fill, the wellbore storage, and the influence of an apparent hydraulic fracture.  Again, 
the derivative analysis was made using a hydraulic fracture reservoir model, with partial 
penetration, to best calculate the reservoir properties.   
 
The plot below implies a half-slope as shown in the derivative curve which is characteristic of 
linear-flow due to a hydraulic-fracture.  The calculated permeability is 7.3 md and the calculated 
half-length for the fracture was 701 feet.  
 

- Estimated Kw (permeability) = 7.3 md  
- Estimated skin = -5.4 
- Fracture half-length = 701 feet 
- Estimated extrapolated pressure = 3,339 psig 

  

DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 
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PBrtial Pen .. t.ratic.n V-,rtical Fracture 

well. storage ~ 0. 133 BBLS/PSI 
skin -5 . ~9 
permeability 7 . 26 MD 
Perm-Thickn&ss = 798 . MO- l.'EET 
Half. Length • 701 . FEET 
Hp/Heff • 0. 359 
Ef f. Thickn~·ss s 110 . FEET 
P-extrQp. 3339 . 38 PSI 
R(inv) ~t l9 . 15 hr~ 4B7 . FEET 
Smoot.hi ng C,:y,i "' 0 . , u. 

Static-D~ta and Constants 
Volwae-Fac~or - L. 002 vol/vol 
Thickne~~ ll0 . 0 FEET 
Viscosity • 0 . 7370 CP 
Total Compress= . 7140£-05 1/PSI 
Race • -16B5 . STB/O 
Storivity • . 8954E-0~ FEET/PSI 
Diffusivity a 3191 . FEET'2/HR 
Gaug~ O&pth 4362. FEET 
Pe,i. 0.,pth 4350 . FEET 
Datum 0"1pth "' 4 362 . FEET 
Analysis-Data ro: GAUOlQ 
Base,d on Gauge ID: GAUOlO 
PFA Sta1ts: 2022-08-08 12 : ~8: 55 
PFA Ends : 2022- 08- 2~ 09 : 01 : 2~ 
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SURFACE GAUGE PRESSURE (ADJUSTED) MDH PLOT: 
 
Conclusions:  As with the bottom hole gauge data, the MDH stabilized flow period was reached 
relatively late in the conventional straight-line extrapolation for the extrapolated pressure, 
however the MDH values do appear reasonable.  
 

- Estimated extrapolated pressure = 3,372 psig 
- Estimated Kw (permeability) = 8.0 md 
- Estimated skin = -5.4 
- Radius of investigation = 1,930 feet 
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Pa1t1a1 Penetration Well 
.;le>pe of th~ Hr.e -2l9 . 28<l PSI/cycle 
~xt~epolated press~re - 337: . 41 PSI 
R,(HIV) ill 272 , t1 hr= 1930, FEE'f 
R(lt\V) <it 12: . ,. ht-; 1300 , FEE'f 

Type-Cucve Hodel Static-03~a 
Perf. Int.erv.;,l - 24 . C FSE'!' 

Stauc-Oacu and CGhStlilltS 
Volum-e-ij"accor • 1.002 vol/vol 

prod. t1ct11e=!.'i . ]LI hr dl tote=-1685 . H Sl'B/D l'b.lekness = 110 . 0 FEET 

Skin(Globall 
peon-eai;H> ty 
p,.rn,-Th1eknezs 
Datum Pr;e:oz. 

• 5 . ~o 
"8,03 HD 
= 863 . MD-FtET 
" 3J?Z. H PSJ 

v1scos1ty = 0 ,7370 CP 
Total Ccrnpress • . 7140£-05 I/PS! 
Rat., z 1"'6!>. S1'B/D 
Stonvity = -~~~-lE-04 FBSl'/PSl 
01ff~s1v1ty • 3526- FEET :/HR 
caug~ oe~•th % u,2 . FBE'l' 
Per(. Depth = ~350. FEET 
Outum Depth = 436 ... . FEET 
Analys13•0ata to: GAU010 
ea~e~ ~n Gauge I~: GAUOlO 
PFA Stacts : 2022-08-08 12: 28: 55 
PFA Snds : :02?·08·22 ~9 :01:l4 
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SURFACE GAUGE PRESSURE (ADJUSTED) HORNER PLOT: 
 
Conclusions: The stabilized flow period was reached late in the conventional straight-line 
extrapolation; however, the calculated reservoir parameters do appear reasonable.  
 

- Estimated extrapolated pressure = 3,168 psig 
- Estimated Kw (permeability) = 10.8 md 
- Estimated skin = -6.7 
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PAtli~l P~n•tret1on W@!l 
sl~pe of the l~ne = -9999. 00 PSI/cyel~ 
extrapolated pressure - ,168. 12 PSI 

'ryp~-curve Mo-:lel Stetl.c-Dlta 
Perf. rnterval & 2• . 0 fEE'I' 

prvd , t.1m,.=9l. l0 ht a1c rate=-1685 , 18 STD/D Sta1ae-::::iaca Jnd CotJ~t~r,u· 

Sk1n(~r~ . j • ~ - 6~ 
ptrmedb1l1Ly :O. e MD 
P.;rtB-Thl.:kness "' ~59. MD-FEET 
£ff. Ttndmus • .":~ - 0 rtET 
Datum Press . • 3lfi8 , i2 PSI 

Volu.n:.e-Factor 1 . 002 vol/Vol 
Tb1c•-n~as • 110 . 0 FEET 
v1scos1Ly 0 . 7370 CF 
Total c~mr-ress ~ . 7140£-05 1/PSI 
R3te • - 168$. S'l'8/D 
Sto~1v1ty • . e95q& oq cE&T/PSI 
Diffus1v1ty s 1036 . n:E:TA2/HP. 
Gauqe P~pth r 4362 . fE6T 
~~rr. p~ptb 4350 . f&ET 
~attlm Depth 4362 . FKET 
Analys1s-D~ta !O: GAUOlO 
Based on ~auge IO: GAUOlO 
PFA Start~ : 20!~-0B-08 12: 28 : 55 
PFA Enda : 2022-oe-22 0~: 01 : 24 
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ENLARGED PLOTS: 
 
BOTTOM HOLE GAUGE DERIVATIVE PLOT: 
 

  

DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 
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Partial Penetration Vertical Fracture 

well. :$toi;age 
skin 
pe=eability 
f,;-rm-Thickn&ss 
Halt. L.;ngth 
Hp/H13ff 
Eff . Thicl:n-ess 
P-extrep. 
!l(invJ ~t 1s. og 
Smoothing Coar 

0 . 140 BBLS/?SI 
ir -s . :n 
• 8 . 08 MD 

889 . MD-FE&T 
• 58G . FEET 
- 0 . 05 

110 . FEET 
33G0 . 53 E'Si 

ht= 456. FEET 
0 ., 0 . 

Scacic-Data aud Consu,n ts 
Volume-Factoc 1 . 002 vol/vol 
Thicknesg s 110 . 0 FEET 
Viscosity ~ 0 . 7370 CP 
Total Compress . 7HOE-IJS 1/PSI 
Rate ~ -1685. STB/D 
Storivity . 0954£-(,~ E=EET/f'Sl 
Diffusivity 3551 . FEET~ Hr 
Gauge Depth -0352 . FEET 
Pe~f . Depth 4350 . FE67 
Datum Depth 4362 . FEET 
Analysis-Data ID: GAU007 
.Based -on Gauge 1D: GAU007 
PFA Starts: 202--08-08 12 : 28 : 55 
PFA End~ ; 2022-08-22 O9 : ~l : ~5 
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BOTTOM HOLE GAUGE MDH PLOT: 
 

 
  

8 ... 
~ 

0 
0 
l$l 

v5 a.. 
~ 
~ 

a.. 

d 
J 

0 
0 

~ 

B ::: 

,. 

10-J ,o I ,oa 
Delta·T {hr) 

-~ ~-:::::::::;.:;:=-
~ International 
• Reservoir 
~ Technologies,1nc. 

2O22Al8112-07 34 : 01 L 

ENDWBS 

\\ 
1 SLOPE 

. 
\ .,. 

\-,. 

101 

Sunco Disposal #1 

~Jope of tht l~n~ = -~31 . 87G PSI/cycl~ 
extcapc•lated preS5Ute- - 3:fH . 90 PSI 
R(lnv• 3t z~z.z n~ 1~60. FEET 
!1.(1nvl at. 7fi . 14 t.c -= 1000 . FEET 

prod, t1me~~1 . 10 he 3t rate--cf,85.lo STB/0 

,:ikin -5 . 45 
p~r:11h:i!lbility ,. 7 , 74 MD 
Perm-Th1cr.nes~ • 851 . MD-FEET 
Datum E'ress . = 9374 , '!ICI PSI 

stat.1.c-oata a11d :otic!lt.m rs 
Volume-Factor - 1 . 002 vol/vol 
Thicr.n~~s ~ 110.Q :EET 
Visc~sity ; 0 . 7370 CP 
Tocal Compr~sa . 7140~-05 1/PSI 
R~Ce - -1685, STB/0 
SlorivLLy .8~5~E-04 FEET/PSI 
Dlffu~1V1ty 3400. :EET~2/HR 
GD.U!J-c O!<pC.h "" 4362 . !'&ET 
Perf. C~pth 4350 . FEET 
Oat;um Depth 43n2 . FEET 
Analy~Ls·D~t3 ID: GAU001 
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BOTTOM HOLE GAUGE HORNER PLOT: 
 

 
  

ENDWBS 

8 
[;; 

0 
0 
ill I 

ii; § 
Cl. "' 
Q.. 

g 
~ 

c:S 
0 
~ j. 

f 
8 
N 

"' 

I PPNSLP 

' 
101 

Partial Pen~trat1on W~!l 

(Tp + dT)fdT 

Sunco Disposal #1 

-~ ~-:::::::::;.:;:=-
~ International 
• Reservoir 
~ Technologies,1nc. 

2022.I08/12-07 34 : OLL 

10" 
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e~tcapol•t~ pr~ssuy~ = ~174.47 esr 

'Typ,;--Curve M.:ld!!:l Stat.1.c-Datu 
Peer. !nte~val £ ~4 . 0 FEE"!' 

pt"Od . t1m~=9I . 10 hr ac rate -1685 . la STS/D stat1c-Data and Constants 

Sr.in (pie-i:-f . ) 
pert11~ab1 ll t:y 
Pe-t:-m-Thlct.tu!':S~ 
Eff. Thicl-..ne-ss 
Oatum ei:-ess . 

• - 6 . 66 
= :1.s:w 
= 275. MD-FEET 
= 24 . 0 FEET 
., Jll~. n PSI 

Volutoe-Factor = 1 . 002 vol~vol 
Thic~ne~~ • llO.O FEET 
V1scas1ty = 0 . 7370 CP 
Tot.al C~n1pn:S.!l = . ?HOE-OS .1/PSI 
Rat:e = -1685, STB/D 
St,:;.nvl.ty • . 8354.E-0~ l:"IET/i'Sl 
Di(fus1v1ty = 1099. FEETA2/RR 
Gauq'= Depth : 43ii2 . FEET 
PP.rt . Oi;pth ~ 11 J5C• . fl)ET 
DatWll Depth = 4362 . F~ET 
Ana1y~i~-Data ID: GAU007 
Bdsed on GaU<Je ID: G.AU007 
PFA Sta=ts : 20:2-08-08 12 ; 2~: ~S 
PFA Ends : 2022-08-22 09 :21: 25 
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SURFACE GAUGE PRESSURE (ADJUSTED) DERIVATIVE PLOT: 
 

  

DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 
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Partial Penatraticn Vertical Fracture 

well . storage = 0. 133 BBLS/PSI 
skin = -S . 19 
p~rmeability • 7 . 26 MD 
Peon-Thi::knfjss '"' 798 . HD-FEET 
Halr.Lgngth ~ 70 1. FSET 
Hp/Heff • 0 . 359 
Eff . Thickn~ss; 110 . FEET 
P-eAtrap . 3339 . 38 PSI 
R(inv) !t 19 . 15 hr= 4~7 . FEET 
Smc,,:>thi ng Cuef - 0 . , u. 

SLat...ic-Data and Constant~ 
Volume-Fac~o, l . 002 vol/vol 
Thickne~~ 110 . 0 FEET 
Viscosity - 0 . 7370 CP 
Tot~l Compc~ss . 7140E-05 1/PSI 
Rate ~ -16B5. STB/D 
Storivity a . 8954E-04 FEET/PSI 
Diffusivity ; 3191 . FEET' 21HR 
Gaugp Depth ~36i . FEET 
P~rf _ o~pth ~350 . FEET 
Da·cum Di:spth = ~36: . FEET 
Analysis-Data !D: GAUU!II 
Basad on Gauge ID: GAU010 
PPA Scarts: 2022-08-08 12 : ~8 : 5~ 
PFA Ends : 202l-U8- ~2 09 : Lll : 2Q 
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SURFACE GAUGE PRESSURE (ADJUSTED) MDH PLOT: 
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?~1t13l P~netracion ~ell 
~lope of the lin~ • 229 .280 PSI/cyc.l.~ 
~xtrarolat.ed pressur~ - 337: . 41 ?SI 
P,(1nv1 at: 27~ . n hr = 1930 . FEET 
R(lnVJ at 1:::~ . ,. ht = 13(1(1 . FSET 

pi:,:;d . t:J..tn~=Jl.lti hr aL tJt.,=-1685 . H< S1'B/D 

Skin(Gl 0 bi'1ll 
p e i;nt~<U:, ill ty 
Per11•-Thi-::kne~s 
Dat11m e ·e3s . 

t 5 . ~0 
., 8,03 l-W 
.., 86"3 . l([,-F;;-ET 
., 3J7Z, 11 PSl 

Type•Curv~ Model Static ~~a 
l?O?cf . Int.'!nral = 24.C F::ET 

static-D~tft Jnd c~ust&its 
Volllll1e·i~r.tor - 1.002 vol/v~l 
Thi~kn~sB = 110 . 0 FEET 
v1sc~s1ty ~ 0.7370 CP 
Tot~l Ccroprass • . 7140£-05 l1PSI 
!\ate .s -Hi85, S't'B/0 
StorLvity : . 8954E-04 FEET/PSt 
.01 ffus l v1 t}• is 3528 . ff;ET :::/HR 
Gauo~ Oepth = 4362 . .:E~T 
P~rL De-pth =- 435IJ . FEET 
Datum Depth = 436~ . FEET 
Analysis-Data ID: GAUOlO 
9as~q jn Gauge IC: GAUOlO 
PFA St4cts : 2022-08-08 12:28 : 55 
PFA Ends : zoz:-oa-22 09 :01 : 24 
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SURFACE GAUGE PRESSURE (ADJUSTED) HORNER PLOT: 
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PArliuJ Pl!nelrut100 we~l 
sl,,pe of the l.lnEc = -99~.9 . 00 PSI/cycl,... 
ext rapc,lat.e-i pressure - :.1Ge. !2 PSI 

p~od . t1m~=9! . l0 hr ~t rdte=-1685 .18 STB/D 

Sktn (p~r.. ) 
p1!rntedb1l1t.}' 
Pe-rm-Th1cknes.!> 
£ff. Thio::t.ness 
Datum Press . 

: -6 . iis:I 
:.O . B MD 
259 . HD-FEET 

• .:!-1 . 0 FEET 
:s 3168 , U PSl 

'l'yP<=-Curve Mo<ll"l Scat.1.c-t\tca 
P~rf. fncerval • 2~ .o FEE'r 

S t atic-Data and Con~tantE 
Volume-FACCOC 1 . 002 vol/vol 
Th1cir,n,.,3s = 110 . 1) iEET 
V1sC~~1LY 0 . 7370 CF 
T.otal C:.mp rross . 1 l-lOE--05 1/PSI 
Rate • - 1685. STB/0 
Stor1~1ty • . 6954£-?~ FEET/PSI 
tJHfus1v1ty ~ 1036 . f'EET"2/HP. 
Ga\lcr~ 1.,epth "' 4362 . F~6T 
P~r! , ~epth ; qJjO , FiET 
Oacum Depth = 4362 . FEET 
Analysis-Data !D: GAUOlO 
Based on G,niqe IO: Gf,UOlO 
PFA Starts : 20:~-0B-08 12 : 2ij: SS 
PFA £nd~ : 2•"22-08-22 09 : 01: 211 



Results: 
The results from the Horner, MDH, and Derivative pressure plots are summarized in the Table 2 below. 
The results for the different methods were consistent and the average calculated properties were: 

1. P* = 3174 psi 
2. K = 9.1 md 
3. S = -5.8 
4. Radius of Investigation = 1960 feet 
5. No indication of boundary 

Table 1: Calculated Reservoir Properties 

 

In addition to the bottom hole gauges, transducers at surface collected pressure. Bottom hole pressures 
were calculated using a gradient of 0.431 psi/foot and FOT results were calculated from the surface 
data. The surface data results were similar to the bottom hole gauge data. The results from the Horner, 
MDH, and Derivative pressure plots are summarized in the Table 2 below. The results for the different 
methods were consistent and the average calculated properties were: 

1. P* = 3168 psi 
2. K = 8.7 md 
3. S = -5.8 
4. Radius of Investigation = 1930 feet 
5. No indication of boundary 

Table 2: Calculated Reservoir Properties Surface Gauges 

 

 

 

Calculat ed Reservoir Param et ers - Botto m Hole Guage 

Horner Analysis M OH Plot Derivative Plot Ave rage 

Estimated Kw (permeability, mD) 11.5 7.7 8.1 9.1 
Estimated skin (dimensionless) -6.7 -5.5 -5.3 -5.8 

Extrapolated pressure (psig) 3,174 3,375 3,361 3,303 

Fracture half-length (feet) -- -- 586 586 

Radius of investigat ion (feet ) -- 1,960 -- 1,960 

Calculated Reservoir Param et ers - Gauge (Adjusted to BH Datum) 

Horner Analysis M OH Plot Derivative Plot Ave rage 

Estimated Kw (permeability, mD) 10.8 8.0 7.3 8.7 

Estimated skin (dimensionless) -6.7 -5.4 -5.4 -5.8 

Extrapolated pressure (psig) 3,168 3,372 3,339 3, 293 

Fracture half-length (feet ) -- - 701 701 
Radius of investigat ion (feet) -- 1,930 -- 1,930 



Comparison with past Falloff Tests: 
The results from the 2022 Falloff Test were compiled with previous RPE and FOT results from the facility 
and are shown below in Table 3. 

Table 3: Results Comparison 

 2022 2021 2020 2019 2018 2017 2016 2015 2010 2009 2008 2007 
Rate 
(bbl/day) 1684    3292 3150 3132 3340 4500    

P* (psi) 3263 3194* 2968* 2939* 3479 3273 3114 3283 3231 3242 3176 3258 
K  (md) 9.1    10.8 10.4 11.5 15.8 13.6 10.2 20.7  

S -5.8    -6.0 -6.0 -5.93 -5.97 -7.18 -7.23 -6.79  

Radius of 
Inv (ft) 1960    1690 1790 1430 1580 1450 1250 1750 1620 

Frac ½ 
Length (ft) 586    598 517 594 467 893 926 596 688 

Boundary none    none none none none 648, 
1520 755 987 none 

 

Agua Moss did not conduct tests prior to 2015 and is relying on the 2010 report submitted by Key Energy, 
the past operator, for those results.  The following observations were derived from a comparison of the 
results: 

1. The radius of investigation for 2022 was adequate enough to see out beyond all of the previously 
seen boundaries.   
Note:  On 2010 results seems peculiar to have a boundary beyond the Radius of Investigation. 

2. The parameters calculated compare well enough with previous FOT parameter to validate the 
2022 FOT results.  

The raw test data obtain during the 2022 FOT will be kept on file for a period of three (3) years and will 
be available upon request. 

 
* The pressure shown for 2021 through 2019 is a bottom hole pressure calculated based on surface pressure and a 
fluid gradient. This pressure is being compared to the extrapolated reservoir pressures from previously completed 
Falloff Test. The comparison is being used to gauge the current condition of the injection interval to ensure the 
interval is suitable for continued injection operations. 

Conclusions: 
Based on the above analysis and results comparison, Agua Moss believes the Sunco SWD #1 2022 FOT 
was successfully completed. The results do not show indications of concern in continuing the current 
waste injection operations. In addition, the comparison of results between bottom hole gauges and 
surface gauges indicate that surface gauges provide a similar result.  



 

Figure 3 Pressure and Rate vs Time 
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Figure 4 Injection Rate vs Time 
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Figure 5 Pressure and Rate vs Time During Injection

Pressure and Rate vs Time During Injection 
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Figure 6 Derivative Plot 
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Figure 7 Horner Plot 
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Figure 8 BH Pressure Falloff vs Elapsed Time 
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Sec TWN RNG UL
1 29N 12W ALL
2 29N 12W ALL
3 29N 12W ALL
4 29N 12W ACFJKNP
9 29N 12W ABH
10 29N 12W ABCDIJN
11 29N 12W ACDGHILOP
12 29N 12W AEFKM
25 30N 12W EMN
26 30N 12W FGLNOP
27 30N 12W LMP
28 30N 12W O
33 30N 12W GHIJK
34 30N 12W ALL
35 30N 12W ALL
36 30N 12W AEIMN

2022 AREA OF REVIEW                                                                                                         
UNIT LETTERS ENCOMPASSED BY THE 2-MILE AOR

Radius expanded to 2 miles for permit renewal 
requirements. 
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Date

Rate 

(bbls/day)

TBG 

Pressure 

(psig)

CSG 

Pressure 

(psig) Comment

8/8/22 9:00 AM Perform BH test & MIT test

8/8/22 10:43 AM PLUGGED IN GAUGES

8/8/22 10:48 AM OPENED WELL

8/8/22 11:04 AM SET GAUGES

8/8/22 12:30 PM 1711 1500 0 Start injection

8/8/22 1:00 PM 1702 1600 0

8/8/22 2:00 PM 1702 1650 0

8/8/22 3:00 PM 1692 1700 0

8/8/22 4:00 PM 1702 1700 0

8/8/22 5:00 PM 1692 1750 0

8/8/22 6:00 PM 1702 1750 0

8/8/22 7:00 PM 1692 1750 0

8/8/22 8:00 PM 1702 1750 0

8/8/22 9:00 PM 1702 1775 0

8/8/22 9:15 PM Down HP kill

8/8/22 9:30 PM Back on

8/8/22 10:00 PM 1673 1775 0

8/8/22 11:00 PM 1673 1800 0

8/9/22 12:00 AM 1664 1800 0

8/9/22 1:00 AM 1664 1800 0

8/9/22 2:00 AM 1655 1825 0

8/9/22 3:00 AM 1655 1825 0

8/9/22 4:00 AM 1665 1825 0

8/9/22 5:00 AM 1664 1825 0

8/9/22 6:00 AM 1673 1825 0

8/9/22 7:00 AM 1665 1825 0

8/9/22 8:00 AM 1655 1850 0

8/9/22 9:00 AM 1655 1850 0

8/9/22 10:00 AM 1664 1850 0

8/9/22 11:00 AM 1664 1850 0

8/9/22 12:00 PM 1673 1850 0

8/9/22 1:00 PM 1673 1850 0

8/9/22 2:00 PM 1673 1860 0

8/9/22 3:00 PM 1664 1860 0

8/9/22 4:00 PM 1683 1860 0

8/9/22 5:00 PM 1664 1870 0

8/9/22 6:00 PM 1664 1870 0

8/9/22 7:00 PM 1673 1870 0

8/9/22 8:00 PM 1664 1900 0

8/9/22 9:00 PM 1673 1900 0

8/9/22 10:00 PM 1664 1900 0

Agua Moss - Sunco Disposal

Operations Log for Falloff Test
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8/9/22 11:00 PM 1673 1900 0

8/10/22 12:00 AM 1673 1900 0

8/10/22 1:00 AM 1664 1900 0

8/10/22 2:00 AM 1673 1900 0

8/10/22 3:00 AM 1683 1900 0

8/10/22 4:00 AM 1683 1900 0

8/10/22 5:00 AM 1683 1900 0

8/10/22 6:00 AM 1692 1900 0

8/10/22 7:00 AM 1702 1900 0

8/10/22 8:00 AM 1702 1900 0

8/10/22 9:00 AM 1692 1900 0

8/10/22 10:00 AM 1702 1900 0

8/10/22 11:00 AM 1692 1900 0

8/10/22 12:00 PM 1683 1900 0

8/10/22 1:00 PM 1683 1900 0

8/10/22 2:00 PM 1664 1900 0

8/10/22 3:00 PM 1655 1900 0

8/10/22 4:00 PM 1664 1900 50

8/10/22 5:00 PM 1655 1900 50

8/10/22 6:00 PM 1673 1900 50

8/10/22 7:00 PM 1673 1900 50

8/10/22 8:00 PM 1664 1900 60

8/10/22 9:00 PM 1664 1900 60

8/10/22 10:00 PM 1673 1900 60

8/10/22 11:00 PM 1683 1920 60

8/11/22 12:00 AM 1673 1920 60

8/11/22 1:00 AM 1673 1920 60

8/11/22 2:00 AM 1673 1920 60

8/11/22 3:00 AM 1702 1920 60

8/11/22 4:00 AM 1683 1920 60

8/11/22 5:00 AM 1673 1920 60

8/11/22 6:00 AM 1664 1920 60

8/11/22 7:00 AM 1692 1920 60

8/11/22 8:00 AM 1683 1920 60

8/11/22 9:00 AM 1692 1920 90

8/11/22 10:00 AM 1692 1930 90

8/11/22 11:00 AM 1692 1930 100

8/11/22 12:00 PM 1702 1930 100

8/11/22 1:00 PM 1702 1940 100

8/11/22 2:00 PM 1692 1940 100

8/11/22 3:00 PM 1702 1950 100

8/11/22 4:00 PM 1711 1950 100

8/11/22 5:00 PM 1721 1950 100

8/11/22 6:00 PM 1721 1950 100

8/11/22 7:00 PM 1721 1950 100

8/11/22 8:00 PM 1711 1950 100

8/11/22 9:00 PM 1711 1950 120
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8/11/22 10:00 PM 1702 1950 120

8/11/22 11:00 PM 1730 1950 180

8/12/22 12:00 AM 1711 1950 180

8/12/22 1:00 AM 1722 1950 200

8/12/22 2:00 AM 1711 1950 220

8/12/22 3:00 AM 1730 1950 230

8/12/22 4:00 AM 1721 1950 240

8/12/22 5:00 AM 1721 1950 300

8/12/22 6:00 AM 1711 1950 300

8/12/22 7:00 AM 1711 1950 300 Shut in for Falloff Test

8/22/22 9:30 AM End falloff test

8/22/22 9:38 AM RELEASED GAUGES @9:38:10

MADE STOPS @

8/22/22 9:46 AM 3000' 9:41:36-9:46:36

8/22/22 9:54 AM 2000' 9:49:18-9:54:18

8/22/22 10:01 AM 1000' 9:56:35-10:01:35

8/22/22 10:10 AM 0' 10:05:30-10:10:30

8/22/22 10:19 AM UNPLUGGED GAUGES
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Verify Gauge 

~ ·······:·· Gauge Inf onnation 
! ~··········· Description: JV Sapphire - M 

~ ............ Serial Number: 79785 
j............ Model Number: 1139 

............. Function Number: F1 

............. Revision Level: R9 

............ Tool Voltage: JV 

............ Samples on T col : 129148 
! ............ Current Sample Capacity: 1943C 
1............ Redundant Memory: None 

1,........... Maximum Sample Capacity: 1 3 
............. Time: No Data 

EJ... Pressure Sensor Inf onnation . \. 

i ~J-~ Cal lnfonnation 

1 ~ · . Pressure 
1 ! 1............ Calibration Date: 2/2712022 
j i i............ Frt Order: 3 x 

············· Pressure Minimum: 16. 0 psi . 
............. Pressure Maximum: 15. 0 C. 

g .. Temperature 
i ............ Calibration Date: 2/27 / 2 22 
;............ Fit Order: 2 x 3 

psi 

~·-·····..... Temperature Minimum: 78.8G F 
L.......... Temperature rv1axjmum: 305. 6 °F 

~ ... 

EJ ... 

...... 

.. ..... 

Raw Data 

Pressure : No Data 

Temperature: No Data 

Compensated Data 
I..... .... Pressure : No Data 

Temperature: No Data 

~ ......... Program Inf onnation 

$ .......... Programmed SRO Status 
\ L.......... SRO Enabled: false 
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Report Components: 
1. Facility Operator Information 

a. Agua Moss, LLC 
b. PO Box 600 Farmington, NM 87499 
c. OGRID 247130 

2. Well Information: 
a. UIC Permit # UICI-5-0 
b. Class I 
c. Sunco Disposal #1 
d. 30-045-28653 
e. UL E, Sec 2, T29N, R12W 1595 FNL & 1005 FWL San Juan County 

3. Current Wellbore Diagram: Attached (page 4) 
4. Copy of Electronic Log: Previously submitted 1992 (Page 36) 
5. Copy of Porosity Log: Previously submitted 1992 (Page 37) 
6. See attached Fall off Test Analysis  

a. Fall off Test Procedure (Page 5) 
b. Analysis (Page 5) 
c. Results (Page 27) 
d. Summary (Page 27) 

7. Results Comparison attached (page 28) 
8. The raw test data will be kept on file for a period of 3-years and will be made available to the 

NMOCD upon written request. (Page 48)  
9. Conclusions (page 28) 
10. Any pressure or temperature anomaly: At 9:15 pm on 9/9/2022 the pumps shut down due to the 

high pressure kill, the pumps were immediately restarted, and the issues resolved. The injection 
period was extended by 24 hours to achieve the 50 hours of uninterrupted injection time.  

11. Plots attached 
a. Pressure and Rate (fig 3) (page 29) 
b. Injection Rate vs Time (fig 4) (page 30) 
c. Pressure and Rate (fig 5) (page 31) 
d. Elapsed Time (fig 2) (page 5) 
e. Derivative Plot (fig 6) (page 32) 
f. Horner Plot (fig 7) (page 33) 
g. Elapsed Gauge Time (fig 8) (page 34) 
h. Injection Volumes and Surface Pressure (fig 9) (page 35) 

12. NO PVT data necessary, wellbore fluid is fresh-to-slightly saline water. No significant 
hydrocarbons present that would alter the density, compressibility and/or viscosity of the fluid. 

13. The Agua Moss, LLC internal Daily Injection Reports were used to determine the appropriate 
injection history to use for the analysis. A summary of those reports (January 2022 through July 
2022) are attached. (page 39-41) 

14. The Sunco Disposal #1 has injected approximately 16,689,852 bbls into the point lookout 
formation from 1994 through August 2022. The offset well McGrath SWD #4 API 30-045-25923 
was plugged 7/25/2013. Cumulative injection 1994-7/2013 27,746,479 bbls. 

15. 2 Mile AOR:  



a. AOR 2 mile (page 42) 
b. AOR 2 mile well data (page 43-47) 
c. The McGrath #4 was the only offset well that was injecting into the Point Lookout 

formation within 1 mile. This well was plugged 7/25/2013.  
16. Geological information was provided in the 2012 Permit renewal and approved in 2012. 
17. Offset Wells:  One offset well that was completed in the same injection interval was the McGrath 

#4. This well was plugged 7/2013 and therefore was not impacted. 
18. Chronological listing of the daily, testing activities (Operations Log) attached (page 48-50) 

a. Date of Test: 8/8/2022 – 8/22/2022 
b. Type of injection fluid: Produced water 
c. Final Injection Pressure & Temp prior to shutting in the well: 3787 psi, 33°C 
d. Total shut-in time: 240 hours 
e. Final static pressure & temp at the end of the fall-off portion of the test: 3263 psi, 46°C 

19. Location of the shut-in valve: A wing valve located on the well’s Christmas tree was closed to 
begin the FOT 

20. Pressure Gauges: (pages 51) 
a. 3V Sapphire – 4M gauge Model 1139 
b. Pressure range: 16-15,000 psig 
c. Last Calibration: 2/27/2022   

 

 



Wellbore Schematic: 

 

 

Figure 1: Wellbore Schematic 

 

Location: 1595' fn l & 1005' 'fwl 
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San Juan Co, New Mexico 

December 19th, 2018 RD 

Mesaverde - 4046' 

Agua Moss, LLC 
Wellbore Schematic 

Sunco No. 1, SWD 

I I 1111 

TD@4760'KB 

PBTD @4706'KB 

Elevation: 5,859' GL 
5 ,872' RKB 

By: J . Ryan Davis 

Top of Cmt @ Surface 

Bit Size- 12 114" 

8 518" 24# K55 Surface Csg @ 209' KB w/ 150sx; circ to surf 

DV tool @ 2244' KB. 

2 718", 6 .5#/fl EUE Internally Plastic Coated Tubing to 4282' KB 
w/ Arrow XL-W retrievable seal bore @4282' KB 
X Profile nipple (1 .87" ID)@ 4269' KB 
X Profile nipple (1 .87" ID)@ 4278' KB 

Pt. Lookout Perfs: 
4350' - 4460' 2 spf 
(Acidized wl 2000 gal 15% HCL on 9/1993 , Frac w/ 100,000# 20/40) 

Fill@ 4387' GL (4400' KB). 

5.50" 15.5# K55 Csg@ 4750' 
Stage 1: 230 sx 
Stage 2 : 515 sx 
Circ 25 sx to surf 



At the request of the NMOCD and permit requirements, a Falloff Test (FOT) was performed on the Sunco 
SWD #1 Class I injection well (UICI-5-0) from 8/8/2022 to 8/22/2022. Below is a summary of findings 
from the FOT.  

Procedure: 
Tandem electronic gauges were run in the subject well along with two Foxboro IGP10S industrial 
pressure transducers installed at surface. The initial BHP was 3229 psi at a depth of 4269’. The injection 
period started at 12:29 pm on 08/08/2022, with a total of 6,461 bbls injected over 93 hours and an 
average injection rate of 1,684 bpd (49 gpm). At 9:15 pm on 9/9/2022 the pumps shut down due to high 
pressure kill, the pumps were immediately restarted and the issues resolved. The injection period was 
extended by 24 hours to achieve the 50 hours of uninterrupted injection time. The final bottom hole 
injection pressure was 3787 psi. Injection was shut down and the well was shut it at the wellhead. The 
bottom hole pressures were monitored for 240 hours of pressure falloff. The final BHP was 3263 psi.  

Analysis: 
The FOT data was compiled in excel and analyzed. The data was also given to a third party consultant for 
further analysis and confirmation of results, the analysis is found on pages 8 -20.   

A Cartesian plot of pressure and temperature versus elapsed time is presented in Figure 2 below. The 
stabilization of pressure was confirmed prior to shut-in. The plot was reviewed for anomalous data and 
none was found other than the data from 9:15 pm on 9/9/22 when the pumps shut down. 

 
Figure 2 BH Pressure and Temperature vs. Time 
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Sunco SWD #1 Falloff - August 2022 
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Sunco Disposal Well #1        2022 Fall-off Test Results 
 
 
Summary: 
 
The results of the 2022 fall off test (FOT) for the Sunco Disposal Well #1 indicate that the 
reported wellbore fill at the depth of 4374 feet GL did influence the test analysis.  However, a set 
of satisfactory results was obtained using the three different analysis methods as described 
below.  The calculated results are comparable to the 2015, 2016, 2017 and 2018 fall-off test 
results.  
 
Both the bottom hole gauge data and the surface gauge reported pressures were analyzed for 
this report. The results were similar for both data sets which would support using only a surface 
gauge for the FOT in the future. 
 
As noted in the 2018 report, the pressure transient effects of the partial penetration condition of 
the completion due to the fill, plus the hydraulic fracture and the wellbore storage effects do 
obscure to some extent the reservoir property influences; however, again a reasonable and 
satisfactory set of reservoir properties could be calculated. The conventional straight-line 
analysis for extrapolated pressure and the reservoir property calculations from the MDH type 
plot is acceptable and the type curve analysis and the derivative plot results are reasonable. 
The input parameters for the fluid properties (i.e. PVT data) were the same as the 2018, 2017 
and 2016 tests with the source being the report titled “2nd Quarter 2016 Sampling - Injection 
Well.pdf”, NM1-9 INJECTION WELL ANALYTICAL RESULTS, Agua Moss Disposal Facility, 
Crouch Mesa Road, San Juan County, New Mexico, 6/28/16. 
 
For the analysis using the BH gauge data, the results from the derivative, Horner and MDH type 
pressure plots are summarized in the table below.  The results for the different methods were 
consistent and the average calculated properties were: 
 

- Estimated Kw (permeability) = 9.1 md 
- Estimated skin = -5.8 
- Extrapolated pressure = 3,303 psig   
- Fracture half-length = 586 feet  (from derivative half-slope line) 
- Radius of investigation = 1,690 feet 

 
 
 

Horner Analysis MDH Plot Derivative Plot Average
Estimated Kw (permeability, mD) 11.5 7.7 8.1 9.1
Estimated skin (dimensionless) -6.7 -5.5 -5.3 -5.8
Extrapolated pressure (psig) 3,174 3,375 3,361 3,303
Fracture half-length (feet) -- -- 586 586
Radius of investigation (feet) -- 1,960 -- 1,960

Calculated Reservoir Parameters - Bottom Hole Guage
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For the analysis using the surface gauge data, the results from the derivative, Horner and MDH 
type pressure plots are summarized in the table below.  The surface recorded data was 
adjusted to BH datum of 4362 feet using a gradient of 0.431 psi/foot. Also, the initial few 
minutes of surface gauge data was smoothed slightly due to erratic points caused by the 
proximity to the pump as the injection was stopped. 
 
The results for the different methods were consistent and the average calculated properties 
were: 
 

- Estimated Kw (permeability) = 8.7 md 
- Estimated skin = -5.8 
- Extrapolated pressure = 3,293 psig   
- Fracture half-length = 701 feet  (from derivative half-slope line) 
- Radius of investigation = 1,930 feet 

 
 
 
 
Larger versions of the following analysis plots appear at the end of this document.  
  

Horner Analysis MDH Plot Derivative Plot Average
Estimated Kw (permeability, mD) 10.8 8.0 7.3 8.7
Estimated skin (dimensionless) -6.7 -5.4 -5.4 -5.8
Extrapolated pressure (psig) 3,168 3,372 3,339 3,293
Fracture half-length (feet) -- -- 701 701
Radius of investigation (feet) -- 1,930 -- 1,930

Calculated Reservoir Parameters - Gauge (Adjusted to BH Datum)
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Input data and assumptions: 

Assumptions: 
o Formation fluid properties equal injection water properties due to cumulative 

volume injected and miscibility of formation water and injection water 
o Reservoir temperature = 91 deg F 
o Porosity = 0.114 (fraction, estimated from density log) 
o Net pay = 110 feet 
o Rock compressibility = 4.50E-06 1/psi (correlation) 
o Wellbore radius = 0.506 ft 
o Wellbore volume total = 34.88 bbls   (tubing = 24.79 bbls, casing = 10.09 bbls) 
o Wellbore compressibility = injection water compressibility =2.64E-06 1/psi  (from 

Osif correlation) 
o Injected water specific gravity = 1.006 (pure water =1.0); density = 8.392 lb./gal, 

TDS = 15,500 mg/L 
o Injected water FVF = 1.0023 rb/stb (McCain correlation) 
o Injected water viscosity = 0.737 cp (McCain correlation) 
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BOTTOM HOLE GAUGE PRESSURE & RATE DATA PLOT: 
 

This plot shows the raw data from the bottom hole pressure gauge and the injection rate data. 
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BOTTOM HOLE GAUGE DERIVATIVE PLOT: 
 
Conclusions: The behavior of the derivative curve is affected by the wellbore fill, the wellbore 
storage and the influence of an apparent hydraulic fracture.  The derivative analysis was made 
using a hydraulic fracture reservoir model, with partial penetration, to best calculate the 
reservoir properties.   
 
The plot below implies a half-slope as shown in the derivative curve which is characteristic of 
linear-flow due to a hydraulic-fracture.  The calculated permeability is 8.1 md and the calculated 
half-length for the fracture was 586 feet.  
 

- Estimated Kw (permeability) = 8.1 md  
- Estimated skin = -5.3 
- Fracture half-length = 586 feet 
- Estimated extrapolated pressure = 3,361 psig 
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DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 
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Oelta-T (hr) 

Sunco Disposal #1 

Partial Penetration Vertical Fracture 

well - storage 0 - 140 BBLS/FSI 
skin • -5 . 31 
permeability • 8 . 08 MD 
Perm-Thickness 889 . MD-FEET 
Half . L@ngth • 586 . FEET 
Hp/Heff 0 . 435 
Eff . Thickness 110 . FEET 
P- ex rap . 3360 . 53 PSI 
R(inv) at 15 . 09 ht= 456 . FEET 
Smoothi ng Coef • 0 ., 0 . 

Static- Data and Constants 
Volume-Factor 1 - 002 vol/vol 
Thickness • 110 . 0 FEET 
Viscosity m 0 . 7370 CP 
Total Compress . 7140E-05 1/FSI 
Rate • -1685 . STB/D 
Stor i vity . 8954E-04 FEET/PSI 
Diffusivity 3551 . FEETA2/HR 
Gauge Depth 43 2 . FEET 
Perf . Depth 4350 . FEET 
Datum Depth • 4362 . FEET 
Analysis-Data ID : GAU007 
Based on Gauge ID : GAU007 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022-08-22 09 : 21 : 25 
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BOTTOM HOLE GAUGE MDH PLOT: 
 
Conclusions: The MDH stabilized flow period was reached relatively late in the conventional 
straight-line extrapolation for the extrapolated pressure, however the MDH values do appear 
reasonable.  
 

- Estimated extrapolated pressure = 3,375 psig 
- Estimated Kw (permeability) = 7.7 md 
- Estimated skin = -5.5 
- Radius of investigation = 1,960 feet 
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ENDWBS 

Oefta-T (hr) 

Sunco Disposal #1 

slope of th@ line = -237 . 876 PSI/cycle 
extt'apolate-d pressut'e .. 3374 . 90 PSI 
R(inv) at 292.2 hr • 1960- FEET 
R(inv) at 76 . Jq he= 1000. ~g~T 

prod . ime-91.lO h~ at rate--1685 . 18 STB/D 

skin 
pe nneabili ty 
Fenn-Thickness 
!Datum Pt'ess. 

-s . 45 
.. 7 . 74 MD 
• 851 . MD- FEET 

3374 . 90 PSI 

Stattc-Data and constants 
Volume- Factor ~ 1 . 002 vol/vol 
Thickness • llO.O FEET 
Visco~ity 0 . 7370 CP 
Total compress . 7tqOE-05 1/PSI 
Rate - - 1685. STB/D 
Stor vity . 895qE-04 FEET/PSI 
Diffusivity 3400 . FEETA2/HR 
Gauge Depth ~ 4362 . FE5T 
Ferf . Depth • 4350 . FEET 
Datum Depth 4362 . FEET 
Analysis - Data ID : GAU007 
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BOTTOM HOLE GAUGE HORNER PLOT: 
 
Conclusions: The stabilized flow period was reached late in the conventional straight-line 
extrapolation; however, the calculated reservoir parameters do appear reasonable.  
 

- Estimated extrapolated pressure = 3,174 psig 
- Estimated Kw (permeability) = 11.5 md 
- Estimated skin = -6.7 
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Sunco, Disposal #1 

Pa~tial Penetration Well 
slopl!c of the line = -9999 . 00 PSI/cycle 
extrapolate<! pressure = 3174 . 47 PSI 

Typ!!c-Curve Model Static-Data 
Perf . Interval= 24 . 0 FEET 

prod . time=91 . l0 hr at ~ate= - 1685 . 18 STB/0 Statlc- Oata and Constants 

Skin (perf . ) 
permeability 
Perm-Thickness 
Eff . Thickness 
Datum E'ress . 

• - 6 . 66 
=11.SMIJ 
= 275 . MD-FEl!T 
= 24 . 0 FEET 
• :3174 . 47 PSI 

Volume-Facto~ = 1 . 002 vol/vol 
Thickness = 110 . 0 FEET 
Viscosity = 0 . 7370 CP 
Total Compress = . 7140E-05 1/PSI 
Rate = -1685 . STB/D 
Storivity • . 8954E- 04 FEET/PSI 
Diffusivity = 1099 . FEET~2/HR 
Gauge Depth ~ 4362 . FEET 
Perf . Depth • 4350 . FEET 
Datum Depth = 4362 . FEET 
Analysis-Data ID : GAU007 
Based on Gauge ID : GAU007 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022-08-22 09 : 21 : 25 
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SURFACE GAUGE & BOTTOM HOLE GAUGE PRESSURE COMPARISON PLOT: 
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SURFACE GAUGE PRESSURE (ADJUSTED) & RATE DATA PLOT: 
 

This plot shows the pressure data from the surface gauge after adjustment to the BH datum of 
4362 feet and the injection rate data. 
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Su11co Disposal #1 

SELECTION OF PRESSURES DATA (PSI) 
Gauge-Data ID: GAUOlO 
Analysis-Data ID: GAU0!0 
Total Raw points • 39906 
Set 2 rates (max-'100000) 
Loaded 233 points {max=lOOOOO) 
Pressure Select Mode :. MANUAL 
Rates Cum . Prod . - -6396 . 6504 BBLS 

Static-Data and Cons ants 
Volume-Factor 
Thickness 
Viscosity 
Total Compress 
Stori v i ty 
Gauge Depth 
Perf . Depth 
Datum Depth 
Analysis-Data 
Based on Gauge 

1 . 002 vol/vol 
• 110 . 0 FEE>'!' 
-' 0 . 7370 CP 

. ?HOE-05 1/PSI 
• . 8954E-04 FEET/PSI 

4362 . FEET 
4350 . FEET 
4362 . FEET 

ID : GAU010 
ID : GAUO!O 
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SURFACE GAUGE PRESSURE (ADJUSTED) DERIVATIVE PLOT: 
 
Conclusions: As with the BH gauge data, the behavior of the derivative curve is affected by the 
wellbore fill, the wellbore storage, and the influence of an apparent hydraulic fracture.  Again, 
the derivative analysis was made using a hydraulic fracture reservoir model, with partial 
penetration, to best calculate the reservoir properties.   
 
The plot below implies a half-slope as shown in the derivative curve which is characteristic of 
linear-flow due to a hydraulic-fracture.  The calculated permeability is 7.3 md and the calculated 
half-length for the fracture was 701 feet.  
 

- Estimated Kw (permeability) = 7.3 md  
- Estimated skin = -5.4 
- Fracture half-length = 701 feet 
- Estimated extrapolated pressure = 3,339 psig 
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Sunco Disposal #1 

Partial Penetration Vertical Fracture 

well - storage 
skin 
permeability 
Perm-Thickness 
Half . Length 
Hp/Heff 

0 . 133 BBLS/PSI 
-5 . 39 

• 7 . 26 MD 
798 . MD-FEET 
701 . FEET 

• 0 . 359 
110 . FEET 
3339 . 38 PSI 

19 . 15 hr= 487 _ FEET 
Coef = 0 ., 0 . 

Eff . Thickness 
P- extrap . 
R(inv) at 
Smoothing 

Static- Data and Constants 
Volume- Fact o r 1 . 002 vol/vo l 
Thickness 110 . 0 FEET 
Viscosity • 0 . 7370 CP 
Total Compress . 714 0E-05 1/PSI 
Rate -1685 . STB/D 
Storivity • . 8954E-04 FEET/PSI 
Diffusivity 3191 . FEETA2/HR 
Gauge Depth 4362 . FEET 
Perf . Depth 4350 . FEET 
Datum Depth 4362 . FEET 
Analysis-Data ID : GAUOlO 
Based on Gauge ID : GAUOlO 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022- 08-22 09 : 01 : 24 
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SURFACE GAUGE PRESSURE (ADJUSTED) MDH PLOT: 
 
Conclusions:  As with the bottom hole gauge data, the MDH stabilized flow period was reached 
relatively late in the conventional straight-line extrapolation for the extrapolated pressure, 
however the MDH values do appear reasonable.  
 

- Estimated extrapolated pressure = 3,372 psig 
- Estimated Kw (permeability) = 8.0 md 
- Estimated skin = -5.4 
- Radius of investigation = 1,930 feet 
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Partial Penetration Well 
slope of the line • -22~ - 288 PSI/cycle 
ex rapolated pressure = 3372 . 41 PSI 
R(inv) at 272 . 0 hr= 1930 . FEET 
R(inv) at 122 . 6 hr= 1300 . FEHT 

prod . time=91 , 10 hr at rate=-1685 . 18 STB/D 

Skin (Global) 
pe=ability 
p.:, rm-Thickness 
Datum Press . 

• - 5 - ~0 
"' 8 . 03 KO 

883 . MD-FE:ET 
• 3372 . 41 PSI 

Type-Curve Model Static- Data 
Perf . Interval= 24 , 0 FEET 

static-Data and constants 
Volume- Factor 1 . 002 vol/vol 
Thickness 110 . 0 FEET 
Viscosity 0 . 7370 CP 
Total Compress • . 7140E - 05 l/FSI 
Rate - 1685 . S'l'B/D 
Stor1Vity . 8954E-04 FEE1'/PSI 
Diffusivity • 3528 . FEETA2/HR 
Gauge Depth 4362 , FEET 
Perf . Depth 4350 . FEET 
Datum Depth 4362 . fE~T 
Analysis-Data ID : GAU0l0 
Based on Gauge ID : GAU0l0 
PFA Starts : 2022-08-08 12 : 28 : 55 
FFA Ends : 2022 - 08 - 22 09 : 01 : 24 
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SURFACE GAUGE PRESSURE (ADJUSTED) HORNER PLOT: 
 
Conclusions: The stabilized flow period was reached late in the conventional straight-line 
extrapolation; however, the calculated reservoir parameters do appear reasonable.  
 

- Estimated extrapolated pressure = 3,168 psig 
- Estimated Kw (permeability) = 10.8 md 
- Estimated skin = -6.7 
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Parti 1 Penet:ratton well 
slope of the line = -9999 . 00 PS!/eycle 
extrapolated pressure • 3168 . 12 PSI 

prod . l:.1me=91 . 10 hr 

Skin (pert' . ) 
pe rmeab i 11 t:y 
Perm-Thickness 
Eff . Thickness 
Datum Press . 

c rate=-1685 . 18 S'l'B/D 

-6 . 68 
10 . 8 MD 
259 . MD-FEET 
24 . 0 FEET 
3168 . 12 PSI 

Type-curve Model Static-Data 
Perf . Interval • 24 . 0 FEET 

Stacie-Data and constancs 
Volum@-Factor 1 . 002 vol/vol 
Thickness 110 , 0 FEET 
Viscosity 0 . 7370 CP 
Total compress . 7140E-05 1/PSI 
Rate • - 1685 . STB/0 
Storivity . 8954E-04 FEET/PSI 
Diffusivity 1036 . FEETA2/KR 
Gauge Depth • 4362 . FEET 
Per . 0ept:h 4350 . FE~T 
Datum Depth 4362 . FEET 
Analysis-Data ID: GAU0l0 
Based on Gauge ID : GAU0l0 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022 - 08 - 22 09 :01 : 24 
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ENLARGED PLOTS: 
 
BOTTOM HOLE GAUGE DERIVATIVE PLOT: 
 

  

DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 

100 
Dclta-T (hr) 

~ 

~nternational 
• Reservoir 
~ Technologies,1nc. 

2022.i00/1 2-07 34 : OIL 

101 

Sunco Disposal #1 

Partial Pene ration Vertical Fracture 

wel . sto age 0.1 0 BBLS/PSI 
skin B -5 . 31 
permeability • 8 . 08 MD 
Perm-Thickness 889 .. M.D-F'EET 
Half. L@ngth • 586 .. FEET 
Hp/Heff - 0 . 435 
Eff . Thickness 110 . FEET 
P-ex rap . 3360 . ~3 PSI 
R(inv) a 15 . 09 h = 456 . FEET 
Smoothi ng Coe B 0 •. I O• 

Static-Data and Cons ants 
Volume-Factor 1.002 vol/vol 
Thickness ~ 110 . 0 FEET 
Viscosity a 0 . 7370 CP 
Total Compress . 7140E-05 1/PSI 
Rate • -1685 . STB/D 
Storivity . 8954E-04 FEET/PSI 
Diffusivity 3551 . FEETA2/HR 
Gauge Depth 43~2 . FEET 
Per . Depth 4350 . FEET 
Datum Depth • 4362 . FEET 
Analysis-Data ID : GAU007 
Based on Gauge ID : GAU007 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022-08-22 09 : 21 : 25 
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BOTTOM HOLE GAUGE MDH PLOT: 
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~nternational 
• Reservoir 
~ Technologies,1nc. 

2022108/12-07 34 : OIL 

ENOWBS 

101 1oi2 
Oelta-T (hr) 

Sunco Disposal #1 

slope of the line = -237 . 876 PSI/cycle 
extrapolated pressure - 3374,. 90 ?SI 
R(inv] ac 2 2 . 2 hr • 1960- FEET 
R(inv} ~t 76 . l~ be= 1000 . ~HET 

prod . ime- 91.10 hr a rate--1685 . 18 STB/D 

skin 
pe nneab 11 i ty 
Fem- Thickness • 
Datum Press . 

-5 . 45 
7 . 74 MD 
851 . MD- 'cE!ET 
3374 . 0 PSI 

Stat1c-D ta and Constants 
Volume- Factor ~ 1 . 002 vol / vol 
Thic~ness • 110,0 FEET 
Viscosity 
To tal Cornpr(!SS 
Rate 
Stor vity 
Diffusivity 
Gauge Depch 
Ferf . Oep h 
Datum Depth 
Analysis - Data 

0 . 7370 CP 
. 7HOE-05 1/PSI 

- - 1685. STB/0 
. 895qE-04 FEET/PSI 
3400 . FE:ET"2/HR 

~ 4362 . HBT 
• 4350 . FEET 

4362 . HET 
ID: GAU007 
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BOTTOM HOLE GAUGE HORNER PLOT: 
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Sunco Disposal #1 

.slop 
ext rapola.ted pressure 

PSI/cycle 
= 3174 . 47 PSI 

pro~L ime- 1 , 10 hr a rate--1 685 , 18 STB/0 

Shn (perf . ) 
p,e rmeab il i ty 
Perm-Thickness 
Eff . Thickness 
Datum Press . 

• - 6 , 66 
l.!i MD 

275 . MD-FEET 
2~ . 0 HET 

• 3174 . 47 PSI 

'l'Ype-Curve Model Static-Data 
Pei:f . Interval= 24.0 FEET 

Stacic-Da a and Consta~ts 
Volume-Factoc 1 . 002 vol/vol 
Thickness - 110,0 FEET 
Viscosity 0 . 7370 CP 
Total Compress . 7140E-05 1/PSI 
Race ~ -1685. STB/D 
Stor1vity • . 8954E-O~ FEET/PSI 
Diffusivity 1099 . FEBTA2/HR 
Gauge Depth ~ 4362 . FEET 
Ferf . Oepch • q3so . FEET 
Datum Depth 4362 . FE~T 
Analysis-Data ID ; GAU007 
Based on Gauge ID : GAU007 
PFA Starts : 2022-08-08 12 : 28:55 
PFA Snds : 2022-08-22 09 : 21: 25 
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SURFACE GAUGE PRESSURE (ADJUSTED) DERIVATIVE PLOT: 
 

  

DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 

100 
Delta•T (hr) 

~ 

~nternational 
• Reservoir 
~ Technologies,1nc. 

2022/08/12-07 34 : O IL 

ENDWBS 

101 

Sunco Disposal #1 

Partial Penetration Vertical Fracture 

well . stor ge 
.ski 
permeability 
Perm-Thickness 
Ha 1f . Length 
Hp/Heff 

0 . 133 BBLS/l?SI 
-5 . 39 

• 7 . 26 MD 
-= 798 .. MD-FEET 
- 701. FEET 
• 0 . 359 
- 110 .. FEET 

3339 . 38 PSI 
19 . 15 h = 487 . FEET 
Coe = O. , o. 

Eff . Thickness 
P- extr p . 
R(inv) at 
Smoothing 

Static- Oat and Constants 
Volume - Fae or 1 . 002 vol/vol 
Thickness 10 . 0 FEET 
Viscosity • 0 . 7370 CP 
Total Compress . 7HOE-05 1/PSI 
Rate - -1685 . STB/D 
Storivity • . 8954E-04 FEET/PSI 
Diffusivity 3191 . FEETA2/HR 
G uge Depth ~362 . FEET 
Pe f _ Depth ~350 . FEET 
Datum Depth 4362 . FEET 
Analysis-Data ID : GAUOIO 
Based on Gauge ID : GAUOIO 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022-08-22 09 : 01 : 2~ 
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SURFACE GAUGE PRESSURE (ADJUSTED) MDH PLOT: 
 

 
  

~ 

~nternational 
• Reservoir 
~ Technologies,1nc. 

2022./08J12-07 34 : OIL 

EN DWBS 

~ta-T(l:lr) 

Sunco Disposal #1 

Parti 1 Penetration Well 
slope of the line • -22~.288 FSI/cycle 
extrapolated. pressure ; 3372 , 4 PSI 
R(inv) al:. 272 . 0 h~ 1930 . FEET 
R ( inv) at 122 ., 6 hr = 1300 . E'EET 

Type-Curve Model Static-Data 
Per • Interval= 24,0 FEE'!' 

static-Data and Const.an s 
Volume-Factor ~ 1.002 vol/vol 

prod . r. .m =91. 10 hr I:. ri!l.t!!=-1685 . 18 STB/D Thielm@ss 110.,0 FEri:T 

Skin (Global) 
pe rmeab il · ty 
l?et-rn-Thicknes.s 
Datum Press . 

• -5 . 40 
- 8,03 MD 

883 . MD-FE:E:T 
• 3312 . 41 PSI 

Viscosity 0 . 7370 CP 
Total Compress• . 7140E-05 l/FS 
Rate - -1685 , S't'B/0 
Stor vity . 895qE-04 FEET/PSI 
Diffusivi y • 3528 . FEETA2/HR 
Gauge Oep~h - ~362 . FEET 
l?!!r • D!!pl:.h 4350 . FEET 
D tum D~pi:.h 4362 . FEri:T 
Analysis-Data ID : GAUOlO 
Based on Gauge ID : GAUOlO 
PFA Starts : 2022-08-08 12 : 28:55 
FFK Ends : 2022-oa-22 09 : 01 : 24 
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SURFACE GAUGE PRESSURE (ADJUSTED) HORNER PLOT: 
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(Tp + dT)fdT 

Sunco Disposal #1 

Parti 1 Pen trat1on Well 
slope of the line = -9999 . 00 PS!/cycle 
extrapolated pressure 3168 . 12 PSI 

pcod . t me=91 . 10 hr at ra. e=-1685 . 18 S'l'B/D 

Skin (per . ) 
permeabillty 
Perm-Thickness 
Eff . Thickness • 

-6 . 68 
10 . 8 MD 
259 . MD-FEET 
24 . 0 FEET 

Dat1.1I!I F'ress. - 3 68 . 2 PSI 

Type-curve Model static-Data 
Ferf . Interval ~ 24.0 FEET 

stac:.tc-Data a.nd cons t.a.1u:s 
volume-Factor 1 . 002 vol/vol 
Thickness 110.0 FEET 
Viscosity 0 . 7370 CP 
ToCal Compress . 7140E-05 1/PSI 
Race • - 1685. STB/D 
Stor1vity - . 8~54E- 04 FEET/PSI 
Diffusivicy - 1036 . FEET~2/HR 
Gauge Depch • ~362 . FEET 
Perf . Dept.h ~350 . FEET 
Datum Depth 4362 . FE~T 
Analysis-Data ID : GAUOlO 
Based on Gauge ID : GAU0l0 
PFA Starts : 2022-08-08 12 : 28:55 
PF~ Ends : 2022 - 08 - 22 09 : 01:24 



Results: 
The results from the Horner, MDH, and Derivative pressure plots are summarized in the Table 2 below. 
The results for the different methods were consistent and the average calculated properties were: 

1. P* = 3174 psi 
2. K = 9.1 md 
3. S = -5.8 
4. Radius of Investigation = 1960 feet 
5. No indication of boundary 

Table 1: Calculated Reservoir Properties 

 

In addition to the bottom hole gauges, transducers at surface collected pressure. Bottom hole pressures 
were calculated using a gradient of 0.431 psi/foot and FOT results were calculated from the surface 
data. The surface data results were similar to the bottom hole gauge data. The results from the Horner, 
MDH, and Derivative pressure plots are summarized in the Table 2 below. The results for the different 
methods were consistent and the average calculated properties were: 

1. P* = 3168 psi 
2. K = 8.7 md 
3. S = -5.8 
4. Radius of Investigation = 1930 feet 
5. No indication of boundary 

Table 2: Calculated Reservoir Properties Surface Gauges 

 

 

 

Calculat ed Reservoir Paramet ers - Bottom Hole Guage 

Horner Analysis M OH Plot Derivative Plot Average 

Estimated Kw (permeability, mD) 11.5 7.7 8.1 9.1 
Estimated skin (dimensionless) -6.7 -5.5 -5.3 -5.8 

Extrapolated pressure (psig) 3,174 3,375 3,361 3,303 
Fracture half- length (feet) -- -- 586 586 

Radius of investigation (feet) -- 1,960 -- 1,960 

Calculat ed Reservoir Paramet ers - Gauge (Adjusted t o BH Datum) 

Horner Analysis M OH Plot Derivative Plot Average 

Estimated Kw (permeabi lity, mD) 10.8 8.0 7.3 8.7 

Estimated skin (dimensionless) -6.7 -5.4 -5.4 -5.8 

Extrapolated pressure (psig) 3,168 3,372 3,339 3,293 
Fracture half- length (feet) -- -- 701 701 
Radius of investigation (feet) -- 1,930 -- 1,930 



Comparison with past Falloff Tests: 
The results from the 2022 Falloff Test were compiled with previous RPE and FOT results from the facility 
and are shown below in Table 3. 

Table 3: Results Comparison 

 2022 2021 2020 2019 2018 2017 2016 2015 2010 2009 2008 2007 
Rate 
(bbl/day) 1684    3292 3150 3132 3340 4500    

P* (psi) 3263 3194* 2968* 2939* 3479 3273 3114 3283 3231 3242 3176 3258 
K  (md) 9.1    10.8 10.4 11.5 15.8 13.6 10.2 20.7  

S -5.8    -6.0 -6.0 -5.93 -5.97 -7.18 -7.23 -6.79  

Radius of 
Inv (ft) 1960    1690 1790 1430 1580 1450 1250 1750 1620 

Frac ½ 
Length (ft) 586    598 517 594 467 893 926 596 688 

Boundary none    none none none none 648, 
1520 755 987 none 

 

Agua Moss did not conduct tests prior to 2015 and is relying on the 2010 report submitted by Key Energy, 
the past operator, for those results.  The following observations were derived from a comparison of the 
results: 

1. The radius of investigation for 2022 was adequate enough to see out beyond all of the previously 
seen boundaries.   
Note:  On 2010 results seems peculiar to have a boundary beyond the Radius of Investigation. 

2. The parameters calculated compare well enough with previous FOT parameter to validate the 
2022 FOT results.  

The raw test data obtain during the 2022 FOT will be kept on file for a period of three (3) years and will 
be available upon request. 

 
* The pressure shown for 2021 through 2019 is a bottom hole pressure calculated based on surface pressure and a 
fluid gradient. This pressure is being compared to the extrapolated reservoir pressures from previously completed 
Falloff Test. The comparison is being used to gauge the current condition of the injection interval to ensure the 
interval is suitable for continued injection operations. 

Conclusions: 
Based on the above analysis and results comparison, Agua Moss believes the Sunco SWD #1 2022 FOT 
was successfully completed. The results do not show indications of concern in continuing the current 
waste injection operations. In addition, the comparison of results between bottom hole gauges and 
surface gauges indicate that surface gauges provide a similar result.  



 

Figure 3 Pressure and Rate vs Time 
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Figure 4 Injection Rate vs Time 
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Figure 5 Pressure and Rate vs Time During Injection

Pressure and Rate vs Time During Injection 
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Figure 6 Derivative Plot 
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DERIVATIVE PLOT: HYDRAULIC 
FRACTURE BASIS 

ENOW8$ 

,onAWU-0734 · OIL 

- ~-=-~~~~~~-~-~~~~ ..... ~-~-~~~~ ..... ~-~-~~~~ ...... ~~~-~~~~~~-~-~~~~~ 
10'3 10-2 10-' toO 

DeUa-T (hr) 

101 1o,2 

Sunco Disposal #1 

Partial Penetration Vertical Fracture 

well. storage 
skin 
permeability 
Perm-Thickness 
Half. Length 
Hp/He ff 
Eff . Thickness 
P-extu.p . 
R(inv) at 15. 09 
Smoothing Coef 

0 . 140 BBLS/PSI 
• -5 . 31 
• 8 . 08 MD 

889 . HO-FEET 
• 586 . FEET 
- 0 . 435 

110 . FEET 
3360 . 53 PSI 

hr = 1156 . FEET 
0 ., 0 . 

Static-Data and Constants 
Volume- Factor = 1 . 002 vol/vol 
Thickness • 110 . 0 FEET 
Viscosity • 0 . 7370 CP 
Total Compress= . 7l~OE-05 1/PSI 
Rate • -1685 . STB/O 
Storivity • . 8954E-04 FEET/PSI 
Diffusivity = 3551 . FEETA2/HR 
Gauge Depth = 4362 . FEET 
Perf . Depth = 4350 . FEET 
Datum Depth ~ 4362 . FEET 
Analysis-Data ID: GAU007 
Based on Gauge ID; GAU007 
PFA Starts : 2022-08-08 12 : 28 : 55 
PFA Ends : 2022-08-22 09 : 21 : 25 



 

Figure 7 Horner Plot 
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Partial Penetration Well 
.slope of the line = -9999 . 00 PSI/cycle 
extrapolated pressure = 3174 . 47 PSI 

prod . t1me=91 .. l0 hr at rate--1685 . 18 S'l'B/0 

Sk1n (perf . ) • -6 . 66 
permeability = 11.S MD 
Perm-Thickness= 275 . MD-FEET 
Eff. Thickness= 24 . 0 FEET 
Datum Press. • :3174.47 PSI 

:rype-curve Model static-Data 
Perf . Interval= 24 . 0 FEET 

Static-Data and Constants 
Volume-Factor = 1 . 002 vol/vol 
Thic~ness • llO . O FEET 
Viscosity = 0 . 7370 CP 
Total compress= . 7140E-05 1/PSI 
Rate = -1685 . STB/0 
Stor1vity • . 8954£-0~ FEET/ PSI 
Diffusivity = 1099 . f&ET~2/HR 
Gauge Depth • 4362 . FEET 
Perf . Depth • 4350 . FEET 
Datum Depth = 4362 . FEET 
Analysis-Data ID: GAU007 
Based on Gauge ID: GAU007 
PFA Starts : 2022-08-08 12 :28 : 55 
PFA Ends : 2022-08-22 09 : 21 : 25 



 

Figure 8 BH Pressure Falloff vs Elapsed Time 
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Sec TWN RNG UL
1 29N 12W ALL
2 29N 12W ALL
3 29N 12W ALL
4 29N 12W ACFJKNP
9 29N 12W ABH
10 29N 12W ABCDIJN
11 29N 12W ACDGHILOP
12 29N 12W AEFKM
25 30N 12W EMN
26 30N 12W FGLNOP
27 30N 12W LMP
28 30N 12W O
33 30N 12W GHIJK
34 30N 12W ALL
35 30N 12W ALL
36 30N 12W AEIMN

2022 AREA OF REVIEW                                                                                                         
UNIT LETTERS ENCOMPASSED BY THE 2-MILE AOR

Radius expanded to 2 miles for permit renewal 
requirements. 
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Date

Rate 

(bbls/day)

TBG 

Pressure 

(psig)

CSG 

Pressure 

(psig) Comment

8/8/22 9:00 AM Perform BH test & MIT test

8/8/22 10:43 AM PLUGGED IN GAUGES

8/8/22 10:48 AM OPENED WELL

8/8/22 11:04 AM SET GAUGES

8/8/22 12:30 PM 1711 1500 0 Start injection

8/8/22 1:00 PM 1702 1600 0

8/8/22 2:00 PM 1702 1650 0

8/8/22 3:00 PM 1692 1700 0

8/8/22 4:00 PM 1702 1700 0

8/8/22 5:00 PM 1692 1750 0

8/8/22 6:00 PM 1702 1750 0

8/8/22 7:00 PM 1692 1750 0

8/8/22 8:00 PM 1702 1750 0

8/8/22 9:00 PM 1702 1775 0

8/8/22 9:15 PM Down HP kill

8/8/22 9:30 PM Back on

8/8/22 10:00 PM 1673 1775 0

8/8/22 11:00 PM 1673 1800 0

8/9/22 12:00 AM 1664 1800 0

8/9/22 1:00 AM 1664 1800 0

8/9/22 2:00 AM 1655 1825 0

8/9/22 3:00 AM 1655 1825 0

8/9/22 4:00 AM 1665 1825 0

8/9/22 5:00 AM 1664 1825 0

8/9/22 6:00 AM 1673 1825 0

8/9/22 7:00 AM 1665 1825 0

8/9/22 8:00 AM 1655 1850 0

8/9/22 9:00 AM 1655 1850 0

8/9/22 10:00 AM 1664 1850 0

8/9/22 11:00 AM 1664 1850 0

8/9/22 12:00 PM 1673 1850 0

8/9/22 1:00 PM 1673 1850 0

8/9/22 2:00 PM 1673 1860 0

8/9/22 3:00 PM 1664 1860 0

8/9/22 4:00 PM 1683 1860 0

8/9/22 5:00 PM 1664 1870 0

8/9/22 6:00 PM 1664 1870 0

8/9/22 7:00 PM 1673 1870 0

8/9/22 8:00 PM 1664 1900 0

8/9/22 9:00 PM 1673 1900 0

8/9/22 10:00 PM 1664 1900 0

Agua Moss - Sunco Disposal

Operations Log for Falloff Test
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8/9/22 11:00 PM 1673 1900 0

8/10/22 12:00 AM 1673 1900 0

8/10/22 1:00 AM 1664 1900 0

8/10/22 2:00 AM 1673 1900 0

8/10/22 3:00 AM 1683 1900 0

8/10/22 4:00 AM 1683 1900 0

8/10/22 5:00 AM 1683 1900 0

8/10/22 6:00 AM 1692 1900 0

8/10/22 7:00 AM 1702 1900 0

8/10/22 8:00 AM 1702 1900 0

8/10/22 9:00 AM 1692 1900 0

8/10/22 10:00 AM 1702 1900 0

8/10/22 11:00 AM 1692 1900 0

8/10/22 12:00 PM 1683 1900 0

8/10/22 1:00 PM 1683 1900 0

8/10/22 2:00 PM 1664 1900 0

8/10/22 3:00 PM 1655 1900 0

8/10/22 4:00 PM 1664 1900 50

8/10/22 5:00 PM 1655 1900 50

8/10/22 6:00 PM 1673 1900 50

8/10/22 7:00 PM 1673 1900 50

8/10/22 8:00 PM 1664 1900 60

8/10/22 9:00 PM 1664 1900 60

8/10/22 10:00 PM 1673 1900 60

8/10/22 11:00 PM 1683 1920 60

8/11/22 12:00 AM 1673 1920 60

8/11/22 1:00 AM 1673 1920 60

8/11/22 2:00 AM 1673 1920 60

8/11/22 3:00 AM 1702 1920 60

8/11/22 4:00 AM 1683 1920 60

8/11/22 5:00 AM 1673 1920 60

8/11/22 6:00 AM 1664 1920 60

8/11/22 7:00 AM 1692 1920 60

8/11/22 8:00 AM 1683 1920 60

8/11/22 9:00 AM 1692 1920 90

8/11/22 10:00 AM 1692 1930 90

8/11/22 11:00 AM 1692 1930 100

8/11/22 12:00 PM 1702 1930 100

8/11/22 1:00 PM 1702 1940 100

8/11/22 2:00 PM 1692 1940 100

8/11/22 3:00 PM 1702 1950 100

8/11/22 4:00 PM 1711 1950 100

8/11/22 5:00 PM 1721 1950 100

8/11/22 6:00 PM 1721 1950 100

8/11/22 7:00 PM 1721 1950 100

8/11/22 8:00 PM 1711 1950 100

8/11/22 9:00 PM 1711 1950 120
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8/11/22 10:00 PM 1702 1950 120

8/11/22 11:00 PM 1730 1950 180

8/12/22 12:00 AM 1711 1950 180

8/12/22 1:00 AM 1722 1950 200

8/12/22 2:00 AM 1711 1950 220

8/12/22 3:00 AM 1730 1950 230

8/12/22 4:00 AM 1721 1950 240

8/12/22 5:00 AM 1721 1950 300

8/12/22 6:00 AM 1711 1950 300

8/12/22 7:00 AM 1711 1950 300 Shut in for Falloff Test

8/22/22 9:30 AM End falloff test

8/22/22 9:38 AM RELEASED GAUGES @9:38:10

MADE STOPS @

8/22/22 9:46 AM 3000' 9:41:36-9:46:36

8/22/22 9:54 AM 2000' 9:49:18-9:54:18

8/22/22 10:01 AM 1000' 9:56:35-10:01:35

8/22/22 10:10 AM 0' 10:05:30-10:10:30

8/22/22 10:19 AM UNPLUGGED GAUGES
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Verify Gauge 

[;)·········· Gauge Inf onnation 
j ············· Description: 3V Sapphire - M 

············· Serial Number: 79 785 

EJ··· : ... 

············· Model Number: 1139 
············· Function Number: F10 

············· Revision Level: R9 
············ Tool Voltage: 3V 

!··········· Samples on Tool: 1291 8 
l············ Current Sample Capacity: 

l············ Redundant Memory: None 

1
............ Maximum Sample Capacity: 
L.......... Time: No Data 

1943 

1943 

~ (;]·· 
Pressure Sensor Inf onnation 

Cal Inf onnation 

El · Pressure 

············ Calibration Date: 2/27/ 2022 
············ Frt Order: 3 x 
............ Pressure Minimum: 16. 00 psi 

······ ······ Pressure Maximum: 15. DO . 
El·~ Temperature 

i··········· Calibration Date: 2/27/2022 
,............ Frt Order: 2 x 3 

············· Temperature Minimum: 78.8 

psi 

F 

EJ-·· 

El··· 

············· Temperature Maximum: 305.6 °F 
Raw Data 

j..... " Pressure: No Data 

Temperature: No Data 
Compensated Data 

!····· ~ Pressure: No Data 
: Temperature: No Data 

EJ········· Program Inf onnation 

[$1·······. Programmed SRO Status 
I L.......... SRO Enabled: false 
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BRADENHEAD TEST REPORT 
(submit I copy to above address) 

Date of Test _ _I- £- Z{? --Operat~r 4Ju i'Mtss API #30-of S .ti 65:3 _ 
Property Na ' " J~ Well No. / Location: Unitf_sectionp To\\.nshiptf Range/~ 

s(Shut-Jn o Producing) Initial PSI: TubinJ~~ntermediat Casin~~radenhead_ 0 
~~rc1'1HEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH 

Testing 

TIME 
5 min 

IO min 

IS min 

20 min 

25 min 

30 min __ _ 

PRESSURE 
Braden head JNTERM 

BH Int 

0 
i) 

V 

Int Cs 

FLOW CHARACTERISTICS 
BRADENHEAD INTERMEDIATE 

Steady Flow 

Surges_ ~-­

Down to Nothing_ 

Nothing __ _L_ 

Gas_ ~--

Gas & Water_ _ __ 

Water_ ~--

If bradenhead flowed water, check all of the descriptions that apply below: 

CLEAR_ FRESH_ SALTY SULFUR BLACK 

5 MINUTE SHUT-IN PRESSURE BRADENHEAD_ . INTERMEDIATrt--lt--

p~ whuctflwl 

Off 
ild 



District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

COMMENTS

Action  149870

COMMENTS
Operator:

AGUA MOSS, LLC
P.O. Box 600
Farmington, NM 87499

OGRID:

247130
Action Number:

149870
Action Type:

[UF­DP] Generic Discharge Plan (DISCHARGE PLAN SERVICE COMPANIES)

COMMENTS

Created By Comment Comment Date

cchavez UICI­5 Fall­Off Test 2022 Test Comments: 1) Agree with hydraulic fracture flow but bi­linear flow. 2) Disagree with addition of partial penetration due to lack
of negative slope on log­log plot. 3) Log­Log type curve matches the bilinear 2 parallel faults type curves included in FOT doc. 4) Lower permeability
injection interval observed.
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District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

CONDITIONS

Action  149870

CONDITIONS
Operator:

AGUA MOSS, LLC
P.O. Box 600
Farmington, NM 87499

OGRID:

247130
Action Number:

149870
Action Type:

[UF­DP] Generic Discharge Plan (DISCHARGE PLAN SERVICE COMPANIES)

CONDITIONS

Created By Condition Condition Date

cchavez Conditions of Approval are as follows: 1) Tag and record well TD during well workovers, testing and logging. 2) Devise injection approach to effectively
achieve and maintain steady­state injection rate prior to FOT monitoring, i.e., Step Rate Test increased rate to achieve plateau or steady­state injection rate.
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