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EXECUTIVE SUMMARY 

Navajo Refining Company (Navajo) contracted Subsurface Technology, Inc. (Subsurface), 

formerly Envirocorp Services & Technology, Inc., to prepare an application for permit to 

reenter a producing Class H well and conduct injection testing within the Wolfcamp, Cisco, 

and Canyon Formations. The Application for Permit to Drill or Deepen was submitted to 

the Department of the Interior, Bureau of Land Management (BLM), on April 13, 1999. A 

permit modification was submitted to the State of New Mexico Oil Conservation 

Commission (OCD) in April 1999. 

The BLM granted approval for the reentry and testing by letter, dated April 27, 1999. The 

OCD granted approval for the reentry and testing on the wellbore by letter dated May 3, 

1999. In April 1999, Navajo contracted Subsurface to prepare a detailed engineering plan to 

reenter, test and complete The Eastland Oil Company, Chukka Federal No. 2. 

Under contract with Navajo, Subsurface commenced field operations on May 5, 1999. The 

existing location was cleared and a pad was constructed for the drilling and completion rigs. 

Initially a completion rig was moved in and rigged up. The existing well pumping 

equipment was removed and the perforations from 1446 feet to 1462 feet were squeezed 

with cement. A 7-7/8 inch bit was lowered into the wellbore to drill and wash to 1922 feet. 

The 8-5/8 inch surface casing was successfully pressure tested to 660 psi prior to drilling out 

the cement plug across the shoe. A cement bond log confirmed continuous cement with 

good bond behind the 8-5/8 inch surface casing. The completion rig was released and 

moved off site. 

The top 10 feet of the 8-5/8 inch casing was replaced before the installation of the blowout 

preventer assembly. A lined reserve pit was constructed for the containment of drill cuttings 

and fluids. A rotary drilling rig was moved in and rigged up. The BLM and the OCD were 

notified, and verbally approved the commencement of reentry operations on May 13, 1999. 

A 7-7/8 inch bit was lowered into the wellbore to drill out cement plugs within the 8-5/8 

inch surface casing. 
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EXECUTIVE SUMMARY (Continued) 

The 7-7/8 inch bit was lowered into the open-hole portion of the wellbore and cement plugs 

were drilled out to a total reentry depth of 8992 feet. A fracture identification log, 4-arm 

caliper, and gamma-ray log were conducted within the open-hole portion of the wellbore. 

The 5-1/2 inch protection casing was installed with cement circulated through the annular 

space from bottom to the surface using a two-stage pump and plug method on May 19, 

1999. Good returns were observed at the surface while cementing. The rotary drilling 

equipment was released and moved off site. 

A completion rig and blowout preventers were moved in and rigged up on May 24, 1999. A 

4-3/4 inch bit was lowered into the wellbore to clean out and pressure test the 5-1/2 inch 

protection casing. On May 25, 1999, the 5-1/2 inch casing was successfully pressure tested 

to 1514 pounds per square inch gauge (psig) above the differential valve tool at 5785 feet. 

On May 26, 1999, the 5-1/2 inch casing was successfully pressure tested to 1504 psig from 

surface to the plugged-back total depth of 8770 feet. 

The wellbore was displaced with a clean brine fluid and a baseline temperature and casing 

inspection surveys were performed. A cement bond log was performed over the length of 

the 5-1/2 inch protection casing. The injection interval (Cisco/Canyon Formations) was 

perforated from 7826 feet to 8399 feet at two jet shots per foot. A sample of the formation 

fluid was obtained for analysis and the lower injection interval was stimulated using 5000 

gallons of 15% HC1 acid and rock salt as a diverter. 

The injection interval (L. Wolfcamp/Cisco Formations) was perforated from 7570 feet to 

7736 feet at two jet shots per foot. A retrievable bridge plug and packer were set to isolate 

the newly perforated interval. A sample of the formation fluid was obtained for analysis and 

the perforations were stimulated using 5000 gallons of 15% HC1 acid and rock salt as a 

diverter. The packer and bridge plug were removed from the wellbore in preparation for the 

pressure buildup portion of the falloff test. 

On June 4, 1999 and June 5, 1999, an injection pressure buildup and falloff test was 

conducted. Upon completion of the falloff test a differential temperature log was conducted 
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EXECUTIVE SUMMARY (Continued) 

from surface to a total depth of 8736 feet. A radioactive tracer log was conducted and the 

results obtained from the survey confirmed external mechanical integrity of the wellbore. 

A 3-112 inch outside diameter (OD) injection tubing and packer were installed in the well to 
7528 feet. An extended annular pressure test was performed to confirm stabilization within 
the well system. On June 8, 1999, an annular pressure test was performed in accordance 
with the requirements of the OCD. The OCD witnessed the annular pressure test that 
successfully confirmed internal mechanical integrity at a pressure of 753 psig. 

Upon conclusion of the annular pressure test, all equipment was rigged down and moved 

out. 
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1.0 INTRODUCTION 

Navajo reentered, tested and completed The Eastland Oil Company, Chukka Federal 

No. 2 wellbore for injection of plant waste effluent. The name of the new waste 

disposal well will be designated as Navajo Refining Company Waste Disposal Well 

No. 2 (WDW-2). The wellbore is located in Section 12, TI 8S, R27E, Unit Letter E, 

approximately I 1 miles east-southeast of Artesia, in Eddy County, New Mexico. A 

Well Location and Acreage Dedication Plat of the well location is shown on Figure 

1.0-1. The construction and testing of this well were performed in compliance with 

the provisions of the New Mexico Water Quality Control Commission Regulations 

(NMWQCCR), dated November 15, 1996, Subpart V, Section Nos. 5204 and 5205, 

and the United States Environmental Protection Agency Code of Federal Regulations, 

40 CFR 146.12, Subpart B. 

Subsurface was contracted by Navajo to reenter and test WDW-2. The construction 

and testing of this Non-Commercial Class I Nonhazardous Waste Disposal Well were 

permitted by the Depaitinent of the Interior, Bureau of Land Management (BLM), and 

the New Mexico Energy, Minerals, and Natural Resources Department, OCD by 

letters dated May 3, 1999 (Appendix 1.0-1) and April 27, 1999 (Appendix 1.0-2). All 

work associated with WDW-2 was completed in accordance with the provisions 

specified in the permit approved by the BLM and OCD. 

The work for WDW-2 was designated as Subsurface's Project No. 70A4955. This 

report summarizes all work performed on WDW-2 and includes the filing of the 

necessary documents. 
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2.0 SUMMARY OF DAILY OPERATIONS 

The original wellbore was designated as the Amoco Production Company, 

Diamond Federal Gas Corn, Well No. 1, installed July 18, 1973. The OCD Sundry 

Notices and Reports on Wells are presented in Appendix 2.0-1. The wellbore was 

constructed with a 13-3/8 inch OD conductor casing set at 40 feet and cemented to 

surface. An 11 inch hole was drilled to a depth of 1995 feet. Open-hole logs were 

conducted to include resistivity, spontaneous potential, porosity, and gamma ray, as 

presented in Exhibits 2.0-i and 2.0-2. An 8-5/8 inch surface casing was set at 1995 

feet and cemented to surface. A 7-7/8 inch hole was drilled to a depth of 10,372 

feet to test potentially productive hydrocarbon zones. Subsequently, the wellbore 

was abandoned on August 31, 1973. 

On August 29, 1985, Fred Pool Drilling Inc. submitted an Application for Permit to 

Drill or Deepen to the BLM. The wellbore was reentered to 1912 feet and 

completed as a producing oil well with perforations from 1446 feet to 1462 feet, as 

noted in the Sundry Notices and Reports on Wells (Appendix 2.0-2). The name of 

the wellbore was changed to the Chukka Federal Well No. 2. Figure 2.0-1 is the 

plugged-back wellbore schematic. 

The Chukka Federal Well No. 2 continued to operate as a producing oil well from 

September 1985 to May 5, 1999. The Operator changed from Fred Pool Drilling, 

Inc. to The Eastland Oil Company-  prior to purchase by Navajo Refining Company 

in April 1999. 

Navajo Refining Company submitted and received approval for the reentry, testing, 

and completion of the Chukka Federal Well No. 2 from the BLM on April 27, 

1999. 

On Monday, May 3, 1999, OCD approved the Application for Permit to Drill or 

Deepen Navajo Refining Company's (Navajo) WDVvr-2, formerly the Chukka 

Federal No. 2 operated by The Eastland Oil Company. 
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The reentry, testing, and completion operations for WDW-2 are presented in this 

section. Details of certain operations are referenced in the text and included as 

figures, exhibits, tables, and appendices. 

Figure 2,0-2 is the current wellbore schematic for WDW-2. Table 2.0-1 contains 

the detailed tubular program for WDW-2. 

2.1 Cement Squeeze the Perforations 

From May 5, 1999 to May 8, 1999, Navajo initiatod field operations. The existing 

pumping equipment, rods, and tubing were removed from the wellbore. The 

perforations from 1446 feet to 1462 feet were squeezed using 100 sacks of Class 

'H' cement. Approximately 50 sacks of cement were displaced into the perforated 

interval. The cement was allowed to cure and drilled out to a total depth of 1922 

feet (1911 feet below ground level). 

2.2 8-5/8 Inch Mechanical Integrity Testing 

On Sunday, May 9, 1999, the 8-5/8 inch surface casing, set from 1955 feet (KB) to 

surface, was pressure tested for internal mechanical integrity between 1922 feet 

(KB) and 30 feet (KB) using a packer set at 30 feet. The 8-5/8 inch surface casing 

was pressure tested to 660 pounds per square inch (psi) and monitored at the 

surface for one hour. The fluid used for testing was a clean fresh water fluid. A 

pressure loss of 1 psi (0.15%) was observed during the first 30 minutes of the test. 

A pressure loss of 2 psi (0.30%) was observed during the last 30 minutes of the 

test. The results from the pressure test confirmed internal mechanical integrity of 

the 8-5/8 inch surface casing from 1922 feet (KB) to 30 feet (KB). 

On Sunday, May 9, 1999, Halliburton Logging Services completed a Cement Bond 

Log and Microseismogram (same as a variable density log), CBL/MSG, survey 

within the 8-5/8 inch casing from a wireline total depth of 1919 feet (KB) to the 

surface (Exhibit 2.2-1). The results from the survey indicate a continuous column 

of cement from 1922 feet to surface with good bonding characteristics. The 

cement behind the 8-5/8 inch casing will provide an effective hydraulic seal to 
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prevent the movement of groundwater fluids into the underground source of 

drinking water with a base at 473 feet. 

The workover rig was rigged down. A letter requesting regulatory approval for the 

surface casing pressure test and CBL/MSG log was submitted to the OCD for 

review and approval (Exhibit 2.2-2). 

From Monday, May 10, 1999 to Tuesday, May 11, 1999, the 8-5/8 inch riser was 

replaced and the reserve pit was excavated. 

2.3 Preparation of the Drillsite 

On May 12, 1999, a 6 millimeter, high density, polyethylene liner was installed in 

the reserve pit. The rathole and mouseholes were installed in accordance with 

Patterson Rig 47 specifications. 

2.4 Mobilization of the Drilling Equipment 

On May 13, 1999, Patterson moved in and rigged up the drilling rig. A rental 

wellhead was installed and the blowout prevention equipment was installed and 

tested in accordance with The United States Department of the Interior, Bureau of 

Land Management, Onshore Order No. 2 Specifications (Appendix 2.5-1). 

2.5 Reentry Operations 

On May 14, 1999, a 7-7/8 inch bit was lowered into the 8-5/8 inch casing to drill 

out the 100-foot cement plug from 1922 feet to 2093 feet. The drillpipe was 

washed into the wellbore to 2898 feet. A deviation survey at 2898 feet indicated 

1/4-degree inclination. The wellbore was washed out to 3830 feet. A deviation 

survey at 3838 feet indicated 1/4-degree inclination. The wellbore was washed and 

reamed to 4783 feet. A deviation survey at 4783 feet indicated 1/2-degree 

inclination. The wellbore was washed and reamed to 5082 feet. 

On May 15, 1999, the cement plug at 5450 feet was tagged. The blowout 

prevention equipment was successfully tested in accordance with Section 1II(A) of 
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the Conditions for Approval attached to the Application for Permit to Drill or 

Deepen, approved April 27, 1999. The BLM was notified by letter of the blowout 

prevention equipment pressure test results on May 17, 1999 (Appendix 2.5-1). The 

wellbore was washed and reamed to 6106 feet. A deviation survey at 6106 feet 

indicated an inclination of 3/4 degree. The wellbore was washed and reamed to 

6500 feet. The mud weight was increased to 8.7 pounds per gallon (ppg). 

On May 16, 1999, the wellbore was washed and reamed to 6633 feet. A deviation 

survey at 6633 feet indicated an inclination of 1/2 degree. The wellbore was 

washed and reamed to 7269 feet and the mud weight was increased to 8.9 ppg. At 

7500 feet, a small amount of gas was circulated out of the wellbore and the mud 

weight was increased to 9.1 ppg. The wellbore was washed reamed to 8100 feet. 

There was no indication of a cement plug from 7435 feet to 7534 feet. 

On May 17, 1999, the wellbore was washed and reamed to total depth at 8992 feet. 

The wellbore was circulated clean and a short trip to 1900 feet did not indicate tight 

spots, bridges, or excessive drag on the drillpipe. The drillpipe, drill collars,. and 

bit were removed from the hole. 

On May 18, 1999, Halliburton Logging Services performed a 4-arm caliper survey 

from 8901 feet to 1800 feet (Exhibit 2.5-1), and a fracture identification survey 

from 8900 feet to 4000 feet (Exhibit 2.5-2). Cement volumes were calculated 

using the 4-arm caliper survey with 20% excess. 

The bit, drill collars, and drillpipe were lowered into the hole to tag 30 feet of fill. 

The wellbore was circulated clean and the drillpipe was pulled out of the hole and 

laid down. 

2.6 	Installation of the Protection Casing 

On May 19, 1999, 119 joints of 5-1/2 inch, 17 lb/ft, L-80, LTC, new, seamless, 

Range 3 protection casing were installed in WDW-2 (Table 2.64). The Mill Test 

Report from the manufacturer is included in Appendix 2.6-1. The packoff float 

shoe was set at 8869 feet, float collar at 8788 feet, and DV tool at 5792 feet. The 
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BLM was notified of the cementing operations. Halliburton cemented the first 

stage using 20 barrels of fresh water, 12 barrels of Super Flush, 20 barrels of 

water, and 575 sacks of modified Class 'H' cement (yield = 1.71 ft 3/sack at 13.0 

ppg). The DV tool was opened and a total of 20 sacks of cement was displaced to 

the surface. A total of 18 hours was allotted to wait on cement to cure above 500 

psi compressive strength. 

On May 20, 1999, the second stage was successfully completed with 20 barrels of 

water, 12 barrels of Super Flush, 20 barrels of water, 300 sacks of Interfill 'C' (yield 

= 2.77 lb/sack at 11.7 ppg), and 695 sacks of modified 'H' cement (yield = 1.71 

lb/sack at 13.0 ppg). The DV tool was closed with 3300 psi and a total of 150 

sacks of cement was displaced to the reserve pit. Mr. J.D. Whitlock, representing 

the BLM, was on site and witnessed the second stage cementing operations. The 

cement was allowed to cure for 12 hours. 

On May 21, 1999, the blowout preventers were removed and the rig was released. 

A Larkin Type 'R' 5-1/2 inch by 3-1/2 inch wellhead was installed. Ready-mix 

cement was used to stabilize the 5-1/2 inch casing and the location was cleaned up 

in preparation of completion operations. 

From May 22, 1999 to May 23, 1999, preparations were performed prior to 

completion activities. 

2.7 Testing and Completion Operations 

On May 24, 1999, Key Energy Services, Inc. moved in and rigged up a completion 

rig, pump, tank, power swivel, and 2-718 inch EUE 8rd work string. A 6 inch 

manual blowout preventer was installed for pressure control. A piece of pipe was 

lost in the hole during rig-up operations. 

On May 25, 1999, the lost piece of pipe was successfully washed over and 

retrieved from the vvellbore. A 4-3/4 inch outside diameter rock bit and six 3-1/2 

inch drill collars were lowered into the wellbore on the 2-7/8 inch work string. The 

well system was pressurized to 1514 psig and monitored for testing. A loss of 17 
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psi per 30 minutes was observed (-1.15%) during the pressure test. The DV tool 

was drilled out. 

On May 26, 1999, the bit was lowered into the well to wash and drill to a total 

plugged-back depth of 8770 feet (Table 2.7-1). The wellbore was circulated clean, 

pressurized to 1584 psig, and monitored for testing. A loss of 16 psi per 30 

minutes was observed (-1.01%) during the pressure test (Figure 2.7-1). 

On May 27, 1999, a bit and scraper were lowered into the wellbore to 8569 feet. A 

total of 500 gallons of 15% HC1 inhibited acid preceded displacement of 250 

barrels of 8.7 ppg clean brine water. Fluid returns were circulated to the reserve 

pit. 

On May 28, 1999, a differential temperature survey was conducted within the 5-1/2 

inch protection casing from surface to 8769 feet. The well system was pressurized 

to 1000 psig and a cement bond survey, concurrent with a casing inspection survey, 

was conducted from 8769 feet to 100 feet. 

2.8 Perforating and Testing the Cisco/Canyon Formations 

On May 29, 1999, the wellbore was perforated within the injection interval at two 

jet shots per foot, 120 degree phasing, using retrievable casing guns. The selected 

intervals were determined from the Compensated Neutron-Formation Density Log, 

dated August 27, 1973, as follows: 7826-34 feet, 7858-80 feet, 7886-7904 feet, 

7916-36 feet, 7944-64 feet, 7990-8042 feet, 8096-8116 feet, 8191-8201 feet, 8304- 

8319 feet, 8395-99 feet. This interval has been designated Zone 1. The wellbore 

fluid level dropped during the perforating operations. 

On May 30, 1999, Zone 1 was swab tested and a formation fluid sample was 

retrieved for analysis. The results from the laboratory analysis on the Zone 1 

formation fluid sample are presented in Appendix 2.8-1. 

On May 31, 1999, the injection interval from 7820 feet to 8392 feet (Zone 1) was 

stimulated with 5000 gallons of inhibited 15% HC1 acid. A total of 2300 pounds of 
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salt was used as diverter during the stimulation operations. A final test rate 

indicated WDW-2 can accept an 8.7 ppg brine water at 7 bpm on a vacuum. 

2.9 Perforating and Testing the L. Wolfeamp/Ciseo Formations 

On June 1, 1999, the wellbore was perforated within the injection interval at two jet 

shots per foot, 120-degree phasing, using retrievable casing guns. The selected 

intervals were determined from the Compensated Neutron-Formation Density Log, 

dated August 27, 1973, as follows: 7570 feet to 7620 feet and 7676 feet to 7736 

feet. This interval has been designated Zone 2. The wellbore fluid level remained 

at approximately 1300 feet during the perforating operations. A complete record of 

the perforated intervals is presented in Table 2.9-1. 

On June 2, 1999, Zone 2 was swab tested and a formation fluid sample was 

retrieved for analysis. The results from the laboratory analysis on the Zone 2 

formation fluid sample are presented in Appendix 2.8-1. 

On June 3, 1999, the injection interval from 7570 feet to 7736 feet (Zone 2) was 

stimulated with 5000 gallons of inhibited 15% HC1 acid. A total of 2300 pounds of 

salt was used as a diverter during the stimulation operations. A final test rate 

indicated WDW-2 can accept an 8.7 ppg brine water at 7 barrels per minute (bpm) 

on a vacuum. 

2.10 Injeetivity Testing 

On June 4, 1999, an electric wireline unit was moved in and rigged up with a 

digital quartz surface readout and memory backup pressure gauge. Both gauges 

were run into the well to a depth of 7570 feet. The initial bottom-hole pressure was 

2843.86 pounds per square inch absolute (psia) at 124°F. Injection of an 8.7 ppg 

brine water was initiated at 10 bpm on a vacuum and continued for 12.75 hours. 

The final injection pressure was 2939 psia at 88°F. Injection of brine was 

discontinued and the bottom-hole pressure falloff was monitored at the surface. 
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On June 5, 1999, the pressure falloff was discontinued and the tools were removed 

from the wellbore while making gradient stops at 6000 feet, 4500 feet, 3000 feet, 

1500 feet, and at the surface. A differential temperature survey was performed 

from the surface to a wireline total depth of 8736 feet (top of fill). A radioactive 

tracer survey confirmed external mechanical integrity of the 5-1/2 inch protection 

casing and provided an injection profile across the perforated intervals. 

2.11 Installation of the Injection Tubing and Packer 

On June 6,1999, a 5-1/2" x 3.5" Weatherford (Arrow) Model X-1 packer (Figure 

2.11-1) was lowered into the wellbore on the 3-1/2 injection tubing (Table 2.11-1). 

The annulus was displaced with an 8.7 ppg corrosion inhibited brine water as 

packer fluid. The corrosion inhibitor was a Unichem TECHNI-HIB 370, as 

presented in the product information and Material Safety Data Sheets presented in 

Appendix 2.11-1. Mill test and inspection reports for the 3-1/2 inch injection 

tubing are presented in Appendix 2.11-2. The packer was set 7528 feet with 

18,000 pounds of compression and the annulus was pressurized to 771 psig. The 

annular pressure was monitored for stabilization through June 7, 1999. 

On June 8, 1999, an annulus pressure test was performed. The OCD elected to 

witness the test, The annulus was pressurized at 752 psig and monitored for 30 

minutes, The final test pressure was 753 psi, an increase of I psi (0.13%), which 

is within the 10% allowed by the regulations. Upon the conclusion of the annulus 

pressure test the rig and ancillary equipment were rigged down and moved off site. 

The installation of WDW-2 was completed on June 8, 1999. The wellhead was 

secured and the well remained shut in pending approval of the permit by the OCD. 

2.12 Chronology of Field Activities 

Appendix 2.12-1 is a Chronology of Field Activities from the Field Activity 

Reports. 
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3.0 MECHANICAL INTEGRITY TESTING 

The demonstration of the mechanical integrity of WDW-2, required by NMWQCCR 

Subpart V, Section 5204(A) to (D) and Section 5205(A)(1)(a), included a casing 

inspection log of the 5-1/2 inch protection casing, pressure testing of the 5-1/2 inch 

protection casing, cement bond log of the 8-5/8 inch and 5-1/2 inch casings, a 

radioactive tracer survey, a differential temperature survey, and an annular pressure 

test. Results of these tests demonstrated that the well had internal and external 

mechanical integrity. 

3.1 5-1/2 Inch Protection Casing Inspection Log 

On May 28, 1999, Halliburton Logging Services conducted a casing inspection log 

from 8769 feet to the surface (Exhibit 3.1-1). A Circumferential Acoustic Scanning 

Tool was used to conduct the casing inspection survey. The data obtained from the 

survey may be used as a baseline for future comparison. 

3.2 5-1/2 Inch Protection Casing Pressure Test 

The protection casing was successfully pressure tested to 752 psig on June 8, 1999, 

for 30 minutes. A pressure gain of 1 psi was observed, as indicated on the pressure 

test chart shown on Figure 3.5-1. 

3.3 Cement Bond Logging 

A cement bond log was conducted within the 8-5/8 inch surface casing during the 

reentry operations from 1910 feet to the surface. Upon installation of the 5-1/2 inch 

protection casing, a cement bond log was conducted. A total of two strings of casing 

were successfully installed and cemented across the base of the underground source of 

drinking water (USDW). 

3.3.1 8-5/8 inch Cement Bond Log 

On May 9, 1999, a cement bond with variable density log was performed within the 

9-5/8 protection casing from 1910 feet to the surface (Exhibit 2.2-1). The data 

obtained from the cement bond log confirmed a continuous column of cement with 
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good bonding characteristics behind the 8-5/8 protection casing from 1910 feet to 116 

feet. The hydraulic coupling was lost above 116 feet and the tool would not respond. 

A letter of interpretation of the surface casing cement bond/variable density log is 

presented as Exhibit 2.2-2. 

3.3.2 5-1/2 Inch Cement Bond Log 

A cement bond with variable density log was conducted on the 5-1/2 inch protection 

casing on May 28, 1999 (Exhibit 3.3.2-1). As indicated on the log, a continuous 

column of cement extends from the base of the protection casing from a plugged-back 

depth of 8769 feet to the surface. Cement bonding was indicated to be sufficient for 

completion of the well. A letter of interpretation of the protection casing cement 

bond/variable density log is presented as Exhibit 3.3.2-2. 

The adequacy of the cement above the top of the perforations was successfully 

confirmed in the subsequent radioactive tracer survey discussed in Section 3.4 and 

differential temperature survey discussed in section 3.6. 

The results obtained from the cement bond and variable density logs conducted on the 

surface casing and the protection casing established that a continuous column of 

cement, with good compressive strength and cement bond, existed behind both 

casings. The installation of two casing strings across the base of the USDW, both of 

which demonstrate a continuous column of cement from surface to bottom, assures 

protection of the USDW. 

3.4 Radioactive Tracer Survey 

A radioactive tracer survey for WDW-2 was performed on June 5, 1999, following the 

reservoir evaluation testing operations and prior to the installation of the injection 

packer. The radioactive tracer survey consisted of running statistical checks, two 

baseline gamma ray surveys, and ejecting four slugs of radioactive material. Two (2) 

of the slug tests were stationary time-drive surveys and two were moving surveys. 

The radioactive tracer log, conducted June 5, 1999, is presented as Exhibit 3.4-1. An 
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injection profile analysis log is presented as Exhibit 3.4-2. All tests were conducted 

while injecting a nonhazardous brine water into the well. 

The radioactive tracer tool was lowered into the well to tag the total depth at 8743 

feet. A pre-survey baseline gamma ray log was conducted from 8743 feet to 7460 

feet. A pre-survey statistical check was performed at 7550 feet (20 feet above the top 

perforation) for five minutes. 

The moving surveys were conducted with the radioactive tracer tool initially 

positioned at 7460 feet (above the intended packer setting depth). The injection of a 

nonhazardous brine was initiated at a rate of 1/2 bpm. A slug of radioactive material 

was ejected and verified for intensity. The slug's downward movement was recorded 

by logging upward through the slug intermittently as it moved downward and 

dissipated into the perforated interval. This test was repeated at an injection rate of 1/2 

bpm. The results obtained from the moving surveys determined that the ejected 

radioactive material was exiting into the permitted injection interval; therefore, 

mechanical integrity was confirmed between the intended packer setting depth and the 

top of the injection interval. 

The injection of a nonhazardous brine was increased to 10 bpm. The radioactive 

tracer tool was positioned with the bottom detector at 7550 feet, which is 20 feet 

above the top of the top perforation, and a stationary time-drive survey was 

conducted. The tool remained stationary across the interval and the well was 

monitored for upward migration above 7550 feet for 15 minutes. This test was 

repeated and monitored for upward migration above 7550 feet for 15 minutes. No 

upward migration of radioactive material was observed during either survey. 

A post-survey baseline gamma ray log was performed from 8727 feet to 7453 feet, 

with no residual radioactive material, 

3.5 Annular Pressure Test 

The official annular pressure test was conducted on June 8, 1999. The injection packer 

and tubing had been installed and the wellbore allowed to attain a thermal equilibrium. 

SUBSURFACE 	 12 	 Subsurface Technology, Inc. 

7fIg4955Arcparicfoc 



A Barton circular chart recorder (Serial Number 0323), scaled from 0 psig to 1000 

psig, was installed to monitor the annulus pressure. The OCD representative, Mr. Van 

Barton, was present to witness the annulus pressure test. At 0800 hours, the initial 

annulus pressure was 752 psig. At 0830 hours, the final annulus pressure was 753 

psig. This represents a pressure gain of 1.00 psi in 30 minutes, which is within the 

limit of 10% in 15 minutes allowed by the OCD. An annulus pressure test chart is 

presented as Figure 3.5-1. 

3.6 Differential Temperature Survey 

A baseline differential temperature survey was performed on May 28, 1999 (Exhibit 

3.6-1) following the cleanout of the 5-1/2 inch protection casing to 8770 feet. On 

June 5, 1999, a second differential temperature survey was performed following the 

reservoir evaluation testing, which included 12-hour injection of an 8.7 ppg brine 

water into the permitted injection interval (Exhibit 3.6-2). 

As indicated on the May 28, 1999 baseline differential temperature log, the wellbore 

temperature increased steadily from 77.0 degrees at the surface to 154.0 degrees at 

8769 feet. A temperature gradient of 0.01 degrees per foot was observed. 

On June 5, 1999, a second differential temperature log was performed following the 

injection of brine water into the injection interval. A temperature gradient of .01 

degrees per foot was observed from surface to the top perforation at 7570 feet. A 

significant cooling anomaly was observed within the perforated injection interval as 

temperatures cooled to 97.5 degrees. The data obtained from the differential 

temperature survey confirmed external mechanical integrity of the 5-1/2 inch 

protection casing and may be used for comparison during future surveys. 
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4.0 RESERVOIR EVALUATION 

4.1 Bottom-Hole Pressure Testing 

The bottom-hole pressure testing which was conducted on WDW-2, following the 

completion of the well, was designed to obtain the best estimate of permeability and 

transmissibility in the reservoir. The pressure testing on WDW-2 consisted of a static 

gradient survey and an injectivity/falloff test. Appendix 4.1-1 lists the time and 

pressure data recorded during the static gradient survey, injection period, and falloff 

period. 

4.1.1 Static Gradient Survey and Bottom-Hole Pressure Analysis 

On June 5, 1999, static gradient measurements were performed after conducting the 

injection/falloff test on WDW-2. Pressure data from the gradient stops made at the 

surface, 1500 feet, 3000 feet, 4500, 6000 feet, and 7570 feet are shown on Table 

4.1.1-1. The gradient data are presented graphically as Figure 4.1.1-1. The static fluid 

gradient at 7570 feet was determined to be 0.429 psi per foot. The fluid level was at 

approximately 1292 feet. 

4.1.2 Analysis of the Falloff Test 

On June 4, 1999, a HP surface readout digital quartz pressure transducer with memory 

tool backup was positioned at 7570 feet in WDW-2 and allowed to stabilize for 

approximately 45 minutes. Injection into WDW-2 commenced at 0912 hours at an 

injection rate of 428.4 gallons per minute (gpm). WDW-2 was shut in at 2156 hours 

and the bottom-hole pressure and temperature were recorded for 7.2 hours. 

The pressure data obtained during the falloff test were analyzed with the assistance of 

the commercially available pressure transient analysis software program 

"PanSystem2, Version 2.5". Appendix 4.1.2-1 contains the output from this software 

program. Figure 4.1.2-1 shows the pressure response recorded by the pressure tool 

from the time the tool was in place through the 7.2-hour shutin period. Figure 4.1.2-2 

is a log-log diagnostic plot of the falloff data, showing change in pressure and pressure 
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derivative versus equivalent shutin time. The radial flow period is denoted on Figure 

4.1.2-2. 

The reservoir permeability was determined from the radial flow region of the 
superposition Homer plot (Figure 4.1.2-3). The radial flow regime begins at a Homer 
time of 16.9 and continues to 8.6. Figure 4.1.2-4 shows an expanded view of the 
superposition Homer plot. The slope of the radial flow period was determined to be 
1.563604 psi per cycle. 

An esiimate of mobility-thickness, kh/u, for the reservoir was determined from the 

following equation: 

	

kh ,y„, 	B
— =162.6 

where, 

kh/p.t = mobility-thickness, md-ft/cp 

= flow rate, barrels per day 

= viscosity, centipoise 
= formation volume factor, reservoir voUsurface vol 
= slope of semi-log straight line, psi/cycle 

Using an injection rate of 428.4 gpm (14,688 barrels per day) and the information 
previously mentioned results in a mobility-thickness of 1,527,413 md-fi/cp: 

k h 
=162.6 

(14,688)(1.0) 

1.563604 

—1,527,413 md-ft/cp 
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Multiplying this value by the viscosity, p, results in transmissibility, kh: 

k h = 
k h 

= ( 1,527 ,413 ) ( 0.53 ) 

=809,529 md-ft 

And finally, permeability is determined by dividing transmissibility by the formation 
thickness. The formation thickness is 299 feet, which results in a permeability of 2707 
md. 

k — 
(k h) 

809,529  
299 

=2707 md 

The skin factor was determined from the following equation: 

s=1.151 

 

Pwf PI hr  log 	k P 

	

) + 3.23 
mi 	ci) 1-4  ct 

  

   

where, 

1.151 

P wf 

Pi hr 

= formation skin damage at open perforations, dimensionless 

= constant 
= flowing pressure immediately prior to shutin, psi 
= pressure determined by extrapolating the first radial flow semi-log line to 

a At of one hour, psi 
= slope of the first radial flow semi-log line, psi/cycle 
= permeability of the formation opposite the open perforations, md 

= porosity of the injection interval, fraction 
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/-t 	= viscosity of the fluid the pressure transient is traveling through, 

centipoise 
= total compressibility of the formation plus fluid, psi" 
= radius of the wellbore, feet 

3.23 	= constant 

The final flowing pressure, pm) was 2939.42 psia. The pressure determined by 

extrapolating the radial flow semi-log line to a At of one hour, p hr, was 2846.23 psi. 

The porosity of the injection interval, (I), is 0.10 and the total compressibility, c„ is 

8.4 x 10 psi -1 . The wellbore radius, r w, is 0.3281 feet. Using these values in 
addition to the previously determined parameters, m and k, results in a skin of 59.9: 

   

s=1.151 
2939.42 - 2846.23 	 2707  

log 
1.563604 	(0.10)(0.53)(8.4 x 10' 6)(0.3281) 2  

+ 3.23 

   

= 59.9 

The "Auto-Match" feature of PanSystem2 was used to improve upon the reservoir 
parameters. The final results of the auto-match are shown on Figures 4.1.2-5 through 
4.1.2-7. These figures show the falloff data in cartesian, superposition Homer, and 

log-log formats with the simulated pressures overlaid. 
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APPENDIX I 
CALCULATION OF PERMEABILITY 

FROM DST NO. 5 
MEWBOURNE OIL COMPANY, CHALK BLUFF 31, STATE NO. 1 

 
 
The permeability of the interval tested is calculated to be 597 md, as follows from test 

data in Attachment VIII-9: 

 

k = 162 
qBμ

mh
 

 

where: 

 k = permeaibility, md 

 q = production rate (bbl/day) 

 B =  formation volume factor, (reservoir bbl)/(stock tank bbl) 

 µ = viscosity, centipoise (cp) 

 m = slope of Horner plot, psi/cycle 

 h = reservoir thickness, feet 

 

The production rate, q, is calculated from the total volume of fluid, 78.7 bbl, produced 

during DST No. 5, which lasted for 90 minutes (the sum of lengths of the first and 

second flow periods).  Using these values, q is equal to 1259 bbl/day.  The formation 

volume factor, B, is assumed to be 1.  The viscosity, µ, of reservoir brine with 25,000 

ppm chlorides (approximately 2% salinity) at a bottom-hole temperature of 130F is 0.53 

cp, taken from the charge in Attachment VI-7.  The slope of the Horner plot, m, is taken 

form the Horner plot for the second flow period of DST no. 5, or 5.348 psi/cycle (page 

22 of Attachment VIII-9).  The reservoir thickness, h, is the thickness of the interval 

tested during DST No. 5, or 34 feet (7851 feet – 7817 feet).  Substituting these values 

into the equation above gives: 

 

 

k 	= 162 
ሺ1259ሻሺ1ሻሺ0.53ሻ

(34)(5.348)
 

 

= 597 md 
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1.0 INTRODUCTION 

 

This injected fluid monitoring plan (plan) has been prepared per the requirements 

of 20.6.2.5207B NMAC.  This plan allows for consistent characterization of the 

injected fluids that are being injected into the three nonhazardous waste injection 

wells operated by Navajo Refining Company, L.L.C. (Navajo) at their refinery in 

Artesia, New Mexico.  The plan shall be updated as necessary to remain accurate 

and the analysis remains representative of the fluids being injected into the three 

nonhazardous waste injection wells.  

 

2.0 INJECTED FLUID DESCRIPTION 

 

The fluid injected into all three Navajo injection wells is comprised of exempt and 

nonexempt nonhazardous oilfield waste that is generated in the refining process.  

Waste waters from process units, cooling towers, boilers, streams from water 

purification units, desalting units, recovered and treated ground water, and general 

waste waters, all waters will be blended to form the injected fluid into the injection 

wells. 

 

3.0 INJECTED FLUID CHARACTERIZATION SAMPLING PROGRAM 

 

The following sampling program shall be used to collect a representative sample of 

the injected fluid for chemical analysis to demonstrate the consistency of the fluid 

composition. 

 

3.1 Sampling Frequency 

 

The injected fluid shall be sampled on a quarterly basis unless a change in the 

injected fluid composition occurs as a result of operating changes at the Navajo 

refinery.  If the injected fluid composition does change, a representative sample of 

the waste stream shall be collected at that time and reported to OCD. 

 



 

 
 

 

3.2 Sampling Location 

 

A representative sample of the injected fluid shall be obtained from the discharge 

side of the wastewater transfer pump that sends wastewater to the wellheads.  

The sample port is located at the refinery’s wastewater treatment unit.   

 

3.3 Sample Collection Equipment 

 

The fluid samples shall be collected directly from the sample port on the 

wastewater transfer line into appropriately prepared sample containers required for 

specific analyses.   

 

3.4 Sample Containers 

 

The injected fluid sample shall be collected in new and previously unused sample 

containers as provided by the off-site commercial laboratory performing the 

analyses. 

 

3.5 Sampling Methodology 

 

The injected fluid sample shall be poured directly into the new and previously 

unused sample containers provided by the off-site commercial laboratory 

performing the analyses. 

 

3.6 Sample Preservation 

 

EPA and/or ASTM sampling protocols shall be used, including provisions for 

preserving samples when required.  Sampling personnel shall verify that 

appropriate preservatives are present in sample containers if required by analytical 

protocol.  

 



 

 
 

 

3.7 Field Measurements 

 

Field measurements of pH, specific conductance, and temperature shall be 

recorded on a representative sample of the injected fluid during each quarterly 

monitoring event. 

 

3.8 Sampling Personnel 

 

Navajo environmental staff or qualified contractor sampling personnel shall be 

responsible for collecting the injected fluid samples in accordance with the 

procedures presented in this plan. 

 

4.0 FIELD DOCUMENTATION 

 

The following procedures shall be implemented to properly document each 

injected fluid characterization sampling event as described in Section 3.0. 

  

4.1 Water Sampling Log 

 

A water sampling log shall be completed at the time the sample is collected.  The 

type of information to be recorded on the water sampling log includes, but is not 

limited to, the following: 

 

• Date and time of sampling 

• Weather conditions 

• Sampling location 

• Sampling method 

• Sample identification 

• Field measurements 

• Laboratory analyses 

• Sampling personnel 

 

4.2 Sample Container Label 

 

Each laboratory provided sample container shall have a label adhered to the 

outside of the container providing pertinent information identifying the sample, 



 

 
 

 

location and time the sample was collected, analytical parameters, preservatives, 

and sampler identification.   

 

4.3 Chain-of-Custody Form 

 

A chain-of-custody form shall be completed and accompany each shipment of 

samples to the off-site commercial laboratory.   Each transfer of sample custody 

shall be signed by both parties on the chain-of-custody form.   

 

4.4 Custody Seal 

 

A custody seal shall be affixed over the opening of the ice chest used to store and 

transport samples to the receiving laboratory. The laboratory shall note in their 

Check-In Form that the seal is properly attached and has not been broken. 

 

4.5 Field Equipment Calibration Log 

 

Calibration and maintenance of field equipment (pH, specific conductance, 

turbidity, and temperature meters) shall be in compliance with the manufacturers’ 

recommended calibration or maintenance procedures.  Field logs shall be 

completed in the field to properly document all calibration and maintenance 

activities to field equipment. 

 

5.0 QUALITY ASSURANCE/QUALITY CONTROL 

 

A trip blank will be prepared during each waste stream characterization sampling 

event as described in Section 3.0. 

 

6.0 SAMPLE CUSTODY AND TRANSPORT 

 

Injected fluid characterization samples shall be maintained in the custody of the 

sampling personnel until the samples are transported to the laboratory or 

transferred to a representative of the receiving laboratory.  Upon transfer of 

custody, the chain-of-custody record shall be completed and signed by the 

sampling personnel.  The signed chain-of-custody record shall be placed in a 

plastic bag inside the shipment cooler containing the properly labeled injected fluid 



 

 
 

 

samples.  A signed and dated custody seal shall be placed over the lid of the 

opening of the sample cooler to indicate if the cooler has been opened during 

delivery prior to receipt by the laboratory. 

 

The chain-of-custody record shall be signed and returned by the laboratory no 

later than the date the analytical results are available.  If the samples are delivered 

in person by the sampling personnel or picked up by a laboratory employee, the 

chain-of-custody record shall be signed by the laboratory representative 

immediately upon relinquishment of the samples by the sampling personnel.  One 

of the copies shall be maintained by the sampling personnel and the remaining 

copies kept with the samples.  

 

7.0 WASTE STREAM ANALYTICAL PROGRAM 

 

The following describes the injected fluid characterization analytical program. 

 

7.1 Laboratory Requirements 

 

The laboratory performing the analytical services for this project shall be an 

accredited laboratory.  The laboratory shall possess a quality control/ quality 

assurance (QA/QC) manual prepared in accordance with the requirements of the 

NELAC certification program.  A current copy of the plan shall be sent by the 

laboratory to the project manager in charge.  When the manual is updated by the 

laboratory the updated version of the manual shall be sent to the project manager.  

The previously issued copy of the manual must be archived by the project 

manager to insure traceability of the data generated using the applicable QA/QC 

manual. 

 

Navajo is currently utilizing ALS Environmental, a commercial laboratory located in 

Houston, Texas.  ALS is a NELAC accredited laboratory. 

 

7.2 Analytical Parameters and Methods 

 

The injected fluid samples are analyzed for the following listing of parameters that 

are representative of the injected fluid: 

 



 

 
 

 

 VOC (EPA Method 8260) 

 SVOC (EPA Method 8270) 

 Total Metals (EPA Method 6020/7000) 

 RCI 

 Chloride 

 Sulfate 

 Alkalinity 

 TDS 

 pH 

 Conductivity 

 

The parameter listing shall be updated as necessary to remain accurate and the 

waste analysis remains representative of the injected fluid being injected.  

 

8.0 REPORTING 

 

The laboratory performing the injected fluid characterization analyses shall 

generate a report of the analytical results.  These analytical results shall be 

compiled with the field measurement results and tabularized.  The results of each 

waste stream characterization sampling event, including tabularization of analytical 

results, copies of laboratory reports, and copies of water sampling logs, shall be 

provided to OCD within 90 days following each sampling episode.  The report shall 

document any obvious fluctuations in the injected fluid composition. 
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APPENDIX K 

INJECTION WELL CLOSURE PLAN 
HOLLYFRONTIER NAVAJO REFINING LLC 

(WDW-1) 
 
Final Testing Program 

After ceasing injection in the well and prior to commencing physical closure procedures 

of the injection well, a pressure falloff test will be conducted in order to determine if the 

transient pressure data have conformed with predicted values within the injection 

interval.  The brine injected for the falloff test will be nonhazardous and will also act as a 

buffer between the injectate and the well.  Appropriate mechanical integrity testing shall 

also be conducted to ensure the integrity of the long casing string and cement that will 

remain in the ground after closure.  Notify the OCD of mechanical integrity and pressure 

falloff testing procedures of the long casing string and cement that will remain. 

Mechanical Integrity Testing 

An annular pressure test and radioactive tracer survey will be conducted prior to 

removing the injection tubing and packer.  Subsequent to tubing and packer removal, a 

casing inspection and a cement bond/variable density log will be conducted from total 

depth to the surface. 

Pressure Falloff Testing 

A wireline unit with pressure control equipment will be rigged up to run in the hole with a 

surface recording bottom-hole pressure transducer with temperature capabilities to 

position the transducer at the top of the injection interval.  The transducer will be  

stabilized prior to injecting brine. 

Two thousand barrels of brine will be injected at a constant rate.  The brine will be 

compatible with the injection zone reservoir fluid as determined by compatibility testing.  

The pressure buildup will be recorded.  After pumping is ceased, the pressure falloff will 

be recorded for a minimum of 24 hours after shut in.  The pressure derivative curve to 

will be monitored confirm the test has investigated beyond the wellbore storage effect. 
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Regulatory Notification 

Navajo will notify OCD at least 60 days before commencing plugging and abandonment 

procedures on any waste disposal well. 

Plug and Abandonment Procedures 

The balance plug method will be employed to plug and abandon this well.  This 

technique involves displacing the cement through a work string which has been run into 

the casing.  The cement slurry is pumped down the work string and up the annulus to a 

calculated height which would balance the cement inside and outside the work string.   

The work string is then slowly pulled out of the cement leaving a solid, uniform plug. 

Heavy drilling mud is placed between the cement plugs.  This mud establishes a 

hydrostatic gradient that will exceed the static bottom-hole pressure at the time of 

plugging and any anticipated pressures which would result from future injection activity 

in these particular formations. 

Finally, after all cement plugs are set, the well casings will be cut off 3 feet below grade 

and capped by welding a ½ inch steel plate to the outermost casing string. 

The plugging and abandonment procedures for a typical well are described as follows: 

 1. Prepare the well and location for plugging.  Remove the well monitoring 

equipment and wellhead injection piping. 

 2. Notify the OCD of the MIT schedule.  Conduct an annulus pressure test and a 

radioactive tracer survey to satisfy OCD mechanical integrity requirements. 

 3. Move in and rig up the frac tanks and pump for the pressure falloff test.  Fill frac 

tanks with 2,000 barrels of brine. 

 4. Rig up the wireline unit with pressure control equipment.  Run into the hole with 

a surface recording bottom-hole pressure transducer with temperature 

capabilities and position the transducer at the top of the perforated injection 

interval.  Allow the transducer to stabilize prior to injecting brine. 

 5. Commence injecting 2,000 barrels of brine at a constant rate.  The brine will be 

compatible with the injection zone reservoir fluid, as determined by compatibility 

testing.  Record the pressure buildup.  Cease pumping and record the pressure 
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falloff.  Measure the pressure falloff for a minimum of 24 hours after shut in.  

Monitor the pressure derivative curve to confirm the test has investigated 

beyond the wellbore storage effect. 

 6. Rig down the wireline unit. 

 7. Move in and rig up the well service unit with BOP equipment and a 2 7/8 inch 

work string. 

 8. Remove the wellhead and install the BOP equipment and stripper head. 

 9. Unseat the seal assembly from the packer and displace the annular fluid by 

flushing with 200 bbls of brine.  Trip out of the hole laying down the 4 ½ -inch 

injection tubing. 

10. Rig up the wireline unit and run a casing inspection log and a cement 

bond/variable density log from total depth to the surface.  Pick up and run a 

wireline set cement retainer at 9,004 feet.  Rig down the wireline unit.   

11. Rig up cement service equipment.  Cement shall be Class "A" (or comparable), 

weighing 15.6 pounds/gallon.  Pressure test the surface lines as required. 

12. Run in the well with the work string and sting into the cement retainer at 9,004 

feet.  Establish a pump-in rate into the injection perforations and pump 100 sx 

of Class “A” cement below the retainer.  Pull out of the retainer and spot 

sufficient Class "A" (or comparable) cement slurry to develop a 100-foot plug 

above the cement retainer.  Pull the tubing up above the top of cement and 

reverse out excess cement.  Catch a sample of cement to check curing time 

and compressive strength.  Allow the cement to set overnight (8-hour minimum) 

before tagging top of plug to confirm proper setup and location.  Pressure test 

the plug to the pressure recommended by the OCD.   

13. Set a balanced cement plug using Class “A” cement from the top of cement at 

approximately 9,004 feet to the surface.   

14. Cut casing strings ±3 feet below ground level. 
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15. Weld a ½ inch steel plate across the 13-3/8-inch casing.  Inscribe on plate, in a 

permanent manner, the following information:  (1) operator name, (2) closure 

date, and (3) UIC permit number. 

16. Release all equipment and clean up the location. 

17. Submit closure data to the OCD. 

Once closure operations are complete and the well is officially plugged and abandoned, 

a closure report certifying that the well or wells were closed in accordance with 

applicable requirements, will be submitted to the OCD within 30 days.  The report will 

include any newly constructed or discovered wells or information, including proposed 

well data, within the area of review.  When plugging and abandonment is complete, 

Navajo will submit certification to the OCD that the injection well has been closed in 

accordance with applicable OCD regulations. 
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APPENDIX K 

INJECTION WELL CLOSURE PLAN 
HOLLYFRONTIER NAVAJO REFINING LLC 

(WDW-2) 
 
Final Testing Program 

After ceasing injection in the well and prior to commencing physical closure procedures 

of the injection well, a pressure falloff test will be conducted in order to determine if the 

transient pressure data have conformed with predicted values within the injection 

interval.  The brine injected for the falloff test will be nonhazardous and will also act as a 

buffer between the injectate and the well.  Appropriate mechanical integrity testing shall 

also be conducted to ensure the integrity of the long casing string and cement that will 

remain in the ground after closure.  Notify the OCD of mechanical integrity and pressure 

falloff testing procedures of the long casing string and cement that will remain. 

Mechanical Integrity Testing 

An annular pressure test and radioactive tracer survey will be conducted prior to 

removing the injection tubing and packer.  Subsequent to tubing and packer removal, a 

casing inspection and a cement bond/variable density log will be conducted from total 

depth to the surface. 

Pressure Falloff Testing 

A wireline unit with pressure control equipment will be rigged up to run in the hole with a 

surface recording bottom-hole pressure transducer with temperature capabilities to 

position the transducer at the top of the injection interval.  The transducer will be  

stabilized prior to injecting brine. 

Two thousand barrels of brine will be injected at a constant rate.  The brine will be 

compatible with the injection zone reservoir fluid as determined by compatibility testing.  

The pressure buildup will be recorded.  After pumping is ceased, the pressure falloff will 

be recorded for a minimum of 24 hours after shut in.  The pressure derivative curve to 

will be monitored confirm the test has investigated beyond the wellbore storage effect. 

 



APPENDIX K (Continued) 
 

 

2 

Regulatory Notification 

Navajo will notify OCD at least 60 days before commencing plugging and abandonment 

procedures on any waste disposal well. 

Plug and Abandonment Procedures 

The balance plug method will be employed to plug and abandon this well.  This 

technique involves displacing the cement through a work string which has been run into 

the casing.  The cement slurry is pumped down the work string and up the annulus to a 

calculated height which would balance the cement inside and outside the work string.   

The work string is then slowly pulled out of the cement leaving a solid, uniform plug. 

Heavy drilling mud is placed between the cement plugs.  This mud establishes a 

hydrostatic gradient that will exceed the static bottom-hole pressure at the time of 

plugging and any anticipated pressures which would result from future injection activity 

in these particular formations. 

Finally, after all cement plugs are set, the well casings will be cut off 3 feet below grade 

and capped by welding a ½ inch steel plate to the outermost casing string. 

The plugging and abandonment procedures for a typical well are described as follows: 

 1. Prepare the well and location for plugging.  Remove the well monitoring 

equipment and wellhead injection piping. 

 2. Notify the OCD of the MIT schedule.  Conduct an annulus pressure test and a 

radioactive tracer survey to satisfy OCD mechanical integrity requirements. 

 3. Move in and rig up the frac tanks and pump for the pressure falloff test.  Fill frac 

tanks with 2,000 barrels of brine. 

 4. Rig up the wireline unit with pressure control equipment.  Run into the hole with 

a surface recording bottom-hole pressure transducer with temperature 

capabilities and position the transducer at the top of the perforated injection 

interval.  Allow the transducer to stabilize prior to injecting brine. 

 5. Commence injecting 2,000 barrels of brine at a constant rate.  The brine will be 

compatible with the injection zone reservoir fluid, as determined by compatibility 

testing.  Record the pressure buildup.  Cease pumping and record the pressure 
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falloff.  Measure the pressure falloff for a minimum of 24 hours after shut in.  

Monitor the pressure derivative curve to confirm the test has investigated 

beyond the wellbore storage effect. 

 6. Rig down the wireline unit. 

 7. Move in and rig up the well service unit with BOP equipment and a 2 7/8 inch 

work string. 

 8. Remove the wellhead and install the BOP equipment and stripper head. 

 9. Unseat the seal assembly from the packer and displace the annular fluid by 

flushing with 200 bbls of brine.  Trip out of the hole laying down the 4 ½ -inch 

injection tubing. 

10. Rig up the wireline unit and run a casing inspection log and a cement 

bond/variable density log from total depth to the surface.  Pick up and run a 

wireline set cement retainer at 9,004 feet.  Rig down the wireline unit.   

11. Rig up cement service equipment.  Cement shall be Class "A" (or comparable), 

weighing 15.6 pounds/gallon.  Pressure test the surface lines as required. 

12. Run in the well with the work string and sting into the cement retainer at 9,004 

feet.  Establish a pump-in rate into the injection perforations and pump 100 sx 

of Class “A” cement below the retainer.  Pull out of the retainer and spot 

sufficient Class "A" (or comparable) cement slurry to develop a 100-foot plug 

above the cement retainer.  Pull the tubing up above the top of cement and 

reverse out excess cement.  Catch a sample of cement to check curing time 

and compressive strength.  Allow the cement to set overnight (8-hour minimum) 

before tagging top of plug to confirm proper setup and location.  Pressure test 

the plug to the pressure recommended by the OCD.   

13. Set a balanced cement plug using Class “A” cement from the top of cement at 

approximately 9,004 feet to the surface.   

14. Cut casing strings ±3 feet below ground level. 
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15. Weld a ½ inch steel plate across the 13-3/8-inch casing.  Inscribe on plate, in a 

permanent manner, the following information:  (1) operator name, (2) closure 

date, and (3) UIC permit number. 

16. Release all equipment and clean up the location. 

17. Submit closure data to the OCD. 

Once closure operations are complete and the well is officially plugged and abandoned, 

a closure report certifying that the well or wells were closed in accordance with 

applicable requirements, will be submitted to the OCD within 30 days.  The report will 

include any newly constructed or discovered wells or information, including proposed 

well data, within the area of review.  When plugging and abandonment is complete, 

Navajo will submit certification to the OCD that the injection well has been closed in 

accordance with applicable OCD regulations. 
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APPENDIX K 

INJECTION WELL CLOSURE PLAN 
HOLLYFRONTIER NAVAJO REFINING LLC 

(WDW-3) 
 
Final Testing Program 

After ceasing injection in the well and prior to commencing physical closure procedures 

of the injection well, a pressure falloff test will be conducted in order to determine if the 

transient pressure data have conformed with predicted values within the injection 

interval.  The brine injected for the falloff test will be nonhazardous and will also act as a 

buffer between the injectate and the well.  Appropriate mechanical integrity testing shall 

also be conducted to ensure the integrity of the long casing string and cement that will 

remain in the ground after closure.  Notify the OCD of mechanical integrity and pressure 

falloff testing procedures of the long casing string and cement that will remain. 

Mechanical Integrity Testing 

An annular pressure test and radioactive tracer survey will be conducted prior to 

removing the injection tubing and packer.  Subsequent to tubing and packer removal, a 

casing inspection and a cement bond/variable density log will be conducted from total 

depth to the surface. 

Pressure Falloff Testing 

A wireline unit with pressure control equipment will be rigged up to run in the hole with a 

surface recording bottom-hole pressure transducer with temperature capabilities to 

position the transducer at the top of the injection interval.  The transducer will be  

stabilized prior to injecting brine. 

Two thousand barrels of brine will be injected at a constant rate.  The brine will be 

compatible with the injection zone reservoir fluid as determined by compatibility testing.  

The pressure buildup will be recorded.  After pumping is ceased, the pressure falloff will 

be recorded for a minimum of 24 hours after shut in.  The pressure derivative curve to 

will be monitored confirm the test has investigated beyond the wellbore storage effect. 
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Regulatory Notification 

Navajo will notify OCD at least 60 days before commencing plugging and abandonment 

procedures on any waste disposal well. 

Plug and Abandonment Procedures 

The balance plug method will be employed to plug and abandon this well.  This 

technique involves displacing the cement through a work string which has been run into 

the casing.  The cement slurry is pumped down the work string and up the annulus to a 

calculated height which would balance the cement inside and outside the work string.   

The work string is then slowly pulled out of the cement leaving a solid, uniform plug. 

Heavy drilling mud is placed between the cement plugs.  This mud establishes a 

hydrostatic gradient that will exceed the static bottom-hole pressure at the time of 

plugging and any anticipated pressures which would result from future injection activity 

in these particular formations. 

Finally, after all cement plugs are set, the well casings will be cut off 3 feet below grade 

and capped by welding a ½ inch steel plate to the outermost casing string. 

The plugging and abandonment procedures for a typical well are described as follows: 

 1. Prepare the well and location for plugging.  Remove the well monitoring 

equipment and wellhead injection piping. 

 2. Notify the OCD of the MIT schedule.  Conduct an annulus pressure test and a 

radioactive tracer survey to satisfy OCD mechanical integrity requirements. 

 3. Move in and rig up the frac tanks and pump for the pressure falloff test.  Fill frac 

tanks with 2,000 barrels of brine. 

 4. Rig up the wireline unit with pressure control equipment.  Run into the hole with 

a surface recording bottom-hole pressure transducer with temperature 

capabilities and position the transducer at the top of the perforated injection 

interval.  Allow the transducer to stabilize prior to injecting brine. 

 5. Commence injecting 2,000 barrels of brine at a constant rate.  The brine will be 

compatible with the injection zone reservoir fluid, as determined by compatibility 

testing.  Record the pressure buildup.  Cease pumping and record the pressure 
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falloff.  Measure the pressure falloff for a minimum of 24 hours after shut in.  

Monitor the pressure derivative curve to confirm the test has investigated 

beyond the wellbore storage effect. 

 6. Rig down the wireline unit. 

 7. Move in and rig up the well service unit with BOP equipment and a 2 7/8 inch 

work string. 

 8. Remove the wellhead and install the BOP equipment and stripper head. 

 9. Unseat the seal assembly from the packer and displace the annular fluid by 

flushing with 200 bbls of brine.  Trip out of the hole laying down the 4 ½ -inch 

injection tubing. 

10. Rig up the wireline unit and run a casing inspection log and a cement 

bond/variable density log from total depth to the surface.  Pick up and run a 

wireline set cement retainer at 9,022 feet.  Rig down the wireline unit.   

11. Rig up cement service equipment.  Cement shall be Class "A" (or comparable), 

weighing 15.6 pounds/gallon.  Pressure test the surface lines as required. 

12. Run in the well with the work string and sting into the cement retainer at 9,022 

feet.  Establish a pump-in rate into the injection perforations and pump 100 sx 

of Class “A” cement below the retainer.  Pull out of the retainer and spot 

sufficient Class "A" (or comparable) cement slurry to develop a 100-foot plug 

above the cement retainer.  Pull the tubing up above the top of cement and 

reverse out excess cement.  Catch a sample of cement to check curing time 

and compressive strength.  Allow the cement to set overnight (8-hour minimum) 

before tagging top of plug to confirm proper setup and location.  Pressure test 

the plug to the pressure recommended by the OCD.   

13. Set a balanced cement plug using Class “A” cement from the top of cement at 

approximately 9,022 feet to the surface.   

14. Cut casing strings ±3 feet below ground level. 
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15. Weld a ½ inch steel plate across the 13-3/8-inch casing.  Inscribe on plate, in a 

permanent manner, the following information:  (1) operator name, (2) closure 

date, and (3) UIC permit number. 

16. Release all equipment and clean up the location. 

17. Submit closure data to the TCEQ. 

Once closure operations are complete and the well is officially plugged and abandoned, 

a closure report certifying that the well or wells were closed in accordance with 

applicable requirements, will be submitted to the OCD within 30 days.  The report will 

include any newly constructed or discovered wells or information, including proposed 

well data, within the area of review.  When plugging and abandonment is complete, 

Navajo will submit certification to the OCD that the injection well has been closed in 

accordance with applicable OCD regulations. 

 



Form ___WQCC-1____
Adopted 5-24-2011

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION (OCD)

WATER QUALITY CONTROL COMMISSION (WQCC) OCD DISCHARGE PERMIT BOND

BOND NO.                _6186996
OCD PERMIT UICI-008-1

AMOUNT OF BOND     ____$95,000.00
COUNTY Eddy County

File with the Oil Conservation Division, 1220 South St. Francis Drive, Santa Fe, NM  87505

KNOW ALL MEN BY THESE PRESENTS:

That Navajo Refining Company, (an individual – if dba must read – Example: John Doe dba ABC Services) (a
general partnership) (a corporation), (limited liability company) (limited partnership) organized in the State of New
Mexico, and authorized to do business in the State of New Mexico, as PRINCIPAL, and Safeco Insurance Company of
America, a corporation organized and existing under the laws of the State of Delaware and authorized to do business in
the State of New Mexico, as SURETY, are firmly bound unto the State of New Mexico, for the use and benefit of the Oil
Conservation Division of the Energy, Minerals and Natural Resources Department (or successor agency) (the DIVISION),
pursuant to 20.6.2.5210.B(17) NMAC, 20.6.2.5006 NMAC, and 20.6.2.3107.A(11) NMAC,  in the sum of $95,000.00, for
the payment of which the PRINCIPAL and SURETY hereby bind themselves, their successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that:

WHEREAS, the PRINCIPAL does or may own or operate a “Facility” (identified by location only below) and/or
one or more wells (identified by location(s) below) for the injection of fresh and non-fresh water, remediation fluids (i.e.,
Class I (NH) Disposal Well or Class V Pump & Treat Injection Well), oilfield exempt, non-exempt and/or geothermal
produced fluid waste(s) into the subsurface for use in connection with oil, gas and/or geothermal activities, which well is
classified as a Division Underground Injection Control Class I, III or V Injection Well pursuant to the 20.6.2.5002 et seq.
NMAC, the identification and location(s) of said well(s) being:

_______________WDW-1______________________API No. 30-015-27592_, located___660___feet from the
(Name of Well)

____South_________ (North/South) line and ______2,310______feet from the _____East___________ (East/West) line

of Section___31______ Township______17_______ (North) (South), Range__________28___________ (East) (West),

NMPM, and Latitude 32°47'6.77"N_ Longitude 104°12'50.22"W_ County _______Eddy_______, New Mexico.

NOW, THEREFORE, if the PRINCIPAL and SURETY or either of them, or their successors or assigns or any of
them, shall: (a) cause said well(s) to be properly plugged and abandoned when no longer productive or useful for other
beneficial purpose in accordance with the WQCC rules and/or orders of the DIVISION; and (b) take all measures
necessary, as required by the DIVISION by OCD Permit No. UICI-008-1 pursuant to 20.6.2 and 20.6.4 NMAC, as such
rules now exist or may hereafter be amended, to prevent contamination of ground water having 10,000 milligrams per liter
(mg/l) or less concentration of total dissolved solids (TDS), including, but not limited to, surface and ground water
restoration if applicable, and post-operational monitoring.

THEN  AND  IN  THAT  EVENT,  this  obligation  shall  be  null  and  void;  otherwise  and  in  default  of  complete
compliance with any and all of said obligations, the same shall remain in full force and effect.

 _______________________________________________                ______________________________________________
PRINCIPAL                                                                                                                          SURETY

 _______________________________________________                                                  _____________________________________________
                                     Address                                                                                                                                     Address

By_____________________________________________                  _____________________________________________
Signature                                                                                                                           Attorney-in-Fact

 _______________________________________________
                                        Title

If PRINCIPAL is a corporation, affix                          Corporate surety affix
             Corporate seal here                            Corporate seal here



Form WQCC-1
ACKNOWLEDGMENT FORM FOR INDIVIDUAL

(If dba, must read – Example:  John Doe dba Well Services)

STATE OF _____________________)
SS.

COUNTY OF___________________)

This instrument was acknowledged before me on this ____________________ day of ____________________20______

by_______________________________________.
(Name of Individual)

______________________________
Notary Public

SEAL

____________________
My Commission Expires

ACKNOWLEDGMENT FORM FOR PARTNERSHIP, CORPORATION, OR LIMITED LIABILITY COMPANY

STATE OF_________________)
SS.

COUNTY OF_______________)

This instrument was acknowledged before me on _______day of ____________20____by_________________________
(Name of Person Signing Instrument)

as ___________________________________________of___________________________________________________
(Capacity, e.g., partner, president, manager, member) (Name of partnership, corporation or limited liability company)

_____________________________
                                                                                                                                                                          Notary Public

SEAL

_______________________
 My Commission Expires

ACKNOWLEDGMENT FORM FOR CORPORATE SURETY

STATE OF _________________)
SS.

COUNTY OF_________________)

This instrument was acknowledged before me on this _____________day of ____________________________, 20____,

by____________________________________, as Attorney-in-Fact for ________________________________________
                (Name of Attorney-in-Fact)                                                                                        (Name of Corporate Surety)

_______________________________
Notary Public

SEAL

__________________________
             My Commission Expires

Corporate Surety attach Power of Attorney

        APPROVED BY:

OIL CONSERVATION DIVISION OF NEW MEXICO

By______________________________________________

                     Date____________________________________________



Form ___WQCC-1____
Adopted 5-24-2011

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION (OCD)

WATER QUALITY CONTROL COMMISSION (WQCC) OCD DISCHARGE PERMIT BOND

BOND NO.                _6187002
OCD PERMIT UICI-008-2

AMOUNT OF BOND     ____$95,000.00
COUNTY Eddy County

File with the Oil Conservation Division, 1220 South St. Francis Drive, Santa Fe, NM  87505

KNOW ALL MEN BY THESE PRESENTS:

That Navajo Refining Company, (an individual – if dba must read – Example: John Doe dba ABC Services) (a
general partnership) (a corporation), (limited liability company) (limited partnership) organized in the State of New
Mexico, and authorized to do business in the State of New Mexico, as PRINCIPAL, and Safeco Insurance Company of
America, a corporation organized and existing under the laws of the State of Delaware and authorized to do business in
the State of New Mexico, as SURETY, are firmly bound unto the State of New Mexico, for the use and benefit of the Oil
Conservation Division of the Energy, Minerals and Natural Resources Department (or successor agency) (the DIVISION),
pursuant to 20.6.2.5210.B(17) NMAC, 20.6.2.5006 NMAC, and 20.6.2.3107.A(11) NMAC,  in the sum of $95,000.00, for
the payment of which the PRINCIPAL and SURETY hereby bind themselves, their successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that:

WHEREAS, the PRINCIPAL does or may own or operate a “Facility” (identified by location only below) and/or
one or more wells (identified by location(s) below) for the injection of fresh and non-fresh water, remediation fluids (i.e.,
Class I (NH) Disposal Well or Class V Pump & Treat Injection Well), oilfield exempt, non-exempt and/or geothermal
produced fluid waste(s) into the subsurface for use in connection with oil, gas and/or geothermal activities, which well is
classified as a Division Underground Injection Control Class I, III or V Injection Well pursuant to the 20.6.2.5002 et seq.
NMAC, the identification and location(s) of said well(s) being:

_______________WDW-2______________________API No. 30-015- 20894_, located___1980___feet from the
(Name of Well)

____North_________ (North/South) line and ______660______feet from the _____West___________ (East/West) line

of Section___12______ Township______18_______ (North) (South), Range__________27___________ (East) (West),

NMPM, and Latitude 32°45'49.32"N Longitude 104°14'18.59"W County _______Eddy_______, New Mexico.

NOW, THEREFORE, if the PRINCIPAL and SURETY or either of them, or their successors or assigns or any of
them, shall: (a) cause said well(s) to be properly plugged and abandoned when no longer productive or useful for other
beneficial purpose in accordance with the WQCC rules and/or orders of the DIVISION; and (b) take all measures
necessary, as required by the DIVISION by OCD Permit No. UICI-008-2 pursuant to 20.6.2 and 20.6.4 NMAC, as such
rules now exist or may hereafter be amended, to prevent contamination of ground water having 10,000 milligrams per liter
(mg/l) or less concentration of total dissolved solids (TDS), including, but not limited to, surface and ground water
restoration if applicable, and post-operational monitoring.

THEN AND IN THAT EVENT, this obligation shall be null and void; otherwise and in default of complete
compliance with any and all of said obligations, the same shall remain in full force and effect.

 _______________________________________________                ______________________________________________
PRINCIPAL                                                                                                                          SURETY

 _______________________________________________                                                  _____________________________________________
                                     Address                                                                                                                                     Address

By_____________________________________________                  _____________________________________________
Signature                                                                                                                           Attorney-in-Fact

 _______________________________________________
                                        Title

If PRINCIPAL is a corporation, affix                          Corporate surety affix
             Corporate seal here                            Corporate seal here



Form WQCC-1
ACKNOWLEDGMENT FORM FOR INDIVIDUAL

(If dba, must read – Example:  John Doe dba Well Services)

STATE OF _____________________)
SS.

COUNTY OF___________________)

This instrument was acknowledged before me on this ____________________ day of ____________________20______

by_______________________________________.
(Name of Individual)

______________________________
Notary Public

SEAL

____________________
My Commission Expires

ACKNOWLEDGMENT FORM FOR PARTNERSHIP, CORPORATION, OR LIMITED LIABILITY COMPANY

STATE OF_________________)
SS.

COUNTY OF_______________)

This instrument was acknowledged before me on _______day of ____________20____by_________________________
(Name of Person Signing Instrument)

as ___________________________________________of___________________________________________________
(Capacity, e.g., partner, president, manager, member) (Name of partnership, corporation or limited liability company)

_____________________________
                                                                                                                                                                          Notary Public

SEAL

_______________________
 My Commission Expires

ACKNOWLEDGMENT FORM FOR CORPORATE SURETY

STATE OF _________________)
SS.

COUNTY OF_________________)

This instrument was acknowledged before me on this _____________day of ____________________________, 20____,

by____________________________________, as Attorney-in-Fact for ________________________________________
                (Name of Attorney-in-Fact)                                                                                        (Name of Corporate Surety)

_______________________________
Notary Public

SEAL

__________________________
             My Commission Expires

Corporate Surety attach Power of Attorney

        APPROVED BY:

OIL CONSERVATION DIVISION OF NEW MEXICO

By______________________________________________

                     Date____________________________________________



Form ___WQCC-1____
Adopted 5-24-2011

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION (OCD)

WATER QUALITY CONTROL COMMISSION (WQCC) OCD DISCHARGE PERMIT BOND

BOND NO.                _6186995
OCD PERMIT UICI-008-3

AMOUNT OF BOND     ____$95,000.00
COUNTY Eddy County

File with the Oil Conservation Division, 1220 South St. Francis Drive, Santa Fe, NM  87505

KNOW ALL MEN BY THESE PRESENTS:

That Navajo Refining Company, (an individual – if dba must read – Example: John Doe dba ABC Services) (a
general partnership) (a corporation), (limited liability company) (limited partnership) organized in the State of New
Mexico, and authorized to do business in the State of New Mexico, as PRINCIPAL, and Safeco Insurance Company of
America, a corporation organized and existing under the laws of the State of Delaware and authorized to do business in
the State of New Mexico, as SURETY, are firmly bound unto the State of New Mexico, for the use and benefit of the Oil
Conservation Division of the Energy, Minerals and Natural Resources Department (or successor agency) (the DIVISION),
pursuant to 20.6.2.5210.B(17) NMAC, 20.6.2.5006 NMAC, and 20.6.2.3107.A(11) NMAC,  in the sum of $95,000.00, for
the payment of which the PRINCIPAL and SURETY hereby bind themselves, their successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that:

WHEREAS, the PRINCIPAL does or may own or operate a “Facility” (identified by location only below) and/or
one or more wells (identified by location(s) below) for the injection of fresh and non-fresh water, remediation fluids (i.e.,
Class I (NH) Disposal Well or Class V Pump & Treat Injection Well), oilfield exempt, non-exempt and/or geothermal
produced fluid waste(s) into the subsurface for use in connection with oil, gas and/or geothermal activities, which well is
classified as a Division Underground Injection Control Class I, III or V Injection Well pursuant to the 20.6.2.5002 et seq.
NMAC, the identification and location(s) of said well(s) being:

_______________WDW-3______________________API No. 30-015- -26575_, located___790___feet from the
(Name of Well)

____South_________ (North/South) line and ______2250______feet from the _____West___________ (East/West) line

of Section___1______ Township______18_______ (North) (South), Range__________27___________ (East) (West),

NMPM, and Latitude 32°46'16.51"N Longitude 104°13'59.80"W County _______Eddy_______, New Mexico.

NOW, THEREFORE, if the PRINCIPAL and SURETY or either of them, or their successors or assigns or any of
them, shall: (a) cause said well(s) to be properly plugged and abandoned when no longer productive or useful for other
beneficial purpose in accordance with the WQCC rules and/or orders of the DIVISION; and (b) take all measures
necessary, as required by the DIVISION by OCD Permit No. UICI-008-3  pursuant to 20.6.2 and 20.6.4 NMAC, as such
rules now exist or may hereafter be amended, to prevent contamination of ground water having 10,000 milligrams per liter
(mg/l) or less concentration of total dissolved solids (TDS), including, but not limited to, surface and ground water
restoration if applicable, and post-operational monitoring.

THEN  AND  IN  THAT  EVENT,  this  obligation  shall  be  null  and  void;  otherwise  and  in  default  of  complete
compliance with any and all of said obligations, the same shall remain in full force and effect.

 _______________________________________________                ______________________________________________
PRINCIPAL                                                                                                                          SURETY

 _______________________________________________                                                  _____________________________________________
                                     Address                                                                                                                                     Address

By_____________________________________________                  _____________________________________________
Signature                                                                                                                           Attorney-in-Fact

 _______________________________________________
                                        Title

If PRINCIPAL is a corporation, affix                          Corporate surety affix
             Corporate seal here                            Corporate seal here

Form WQCC-1



ACKNOWLEDGMENT FORM FOR INDIVIDUAL
(If dba, must read – Example:  John Doe dba Well Services)

STATE OF _____________________)
SS.

COUNTY OF___________________)

This instrument was acknowledged before me on this ____________________ day of ____________________20______

by_______________________________________.
(Name of Individual)

______________________________
Notary Public

SEAL

____________________
My Commission Expires

ACKNOWLEDGMENT FORM FOR PARTNERSHIP, CORPORATION, OR LIMITED LIABILITY COMPANY

STATE OF_________________)
SS.

COUNTY OF_______________)

This instrument was acknowledged before me on _______day of ____________20____by_________________________
(Name of Person Signing Instrument)

as ___________________________________________of___________________________________________________
(Capacity, e.g., partner, president, manager, member) (Name of partnership, corporation or limited liability company)

_____________________________
                                                                                                                                                                          Notary Public

SEAL

_______________________
 My Commission Expires

ACKNOWLEDGMENT FORM FOR CORPORATE SURETY

STATE OF _________________)
SS.

COUNTY OF_________________)

This instrument was acknowledged before me on this _____________day of ____________________________, 20____,

by____________________________________, as Attorney-in-Fact for ________________________________________
                (Name of Attorney-in-Fact)                                                                                        (Name of Corporate Surety)

_______________________________
Notary Public

SEAL

__________________________
             My Commission Expires

Corporate Surety attach Power of Attorney

        APPROVED BY:

OIL CONSERVATION DIVISION OF NEW MEXICO

By______________________________________________

                     Date____________________________________________
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