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EXECUTIVE SUMMARY 

Navajo Refining Company (Navajo) contracted Envirocorp Well Services, Inc. (Envirocorp) 

to prepare an application for permit to reenter a plugged and abandoned Class I I well to 

conduct injection testing within the Wolfcamp, Cisco, and Canyon Formations. The permit 

application was submitted to the State of New Mexico Oil Conservation Commission (OCD) 

in February 1998. 

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

21, 1998. In June 1998, Navajo contracted Envirocorp to prepare a detailed engineering 

plan to reenter, test and complete the plugged and abandoned Mewbourne Oil Company 

Chalk Bluff State "31", Well No. 1. 

Under contract with Navajo, Envirocorp commenced field operations on July 6, 1998. An 

area was cleared and a drill pad was constructed for the drilling rig. The abandoned 

wellbore was located and a riser was welded on for the installation of a 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 and the OCD was notified, and verbally 

approved the commencement of reentry operations on July 8, 1998. An 8-3/4 inch bit was 

lowered into the wellbore to drill out cement plugs within the 9-5/8 inch intermediate 

casing. The 9-5/8 inch intermediate casing was successfully pressure tested to 900 pounds 

per square inch (psi) prior to drilling out the cement plug across the shoe. 

The 8-3/4 inch bit was lowered into the open-hole portion of the wellbore and drilled out 

cement plugs were drilled out to a total reentry depth of 9160 feet. A cement bond log was 

conducted within the 9-5/8 inch intermediate casing. A fracture identification log, 4-arm 

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

The seven 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 July 14,1998. 

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 July 20, 1998. 

A 6-1/8 inch bit was lowered into the wellbore to clean out and pressure test the seven inch 

protection casing. On July 20, 1998, the seven inch casing was successfully pressure tested 



to 1559 pounds per square inch gauge (psig) above the differential valve tool at 5498 feet. 
On July 21, 1998, the seven inch casing was successfully pressure tested to 1573 psig from 
surface to the plugged-back total depth of 9004 feet. 

The wellbore was displaced with a clean brine fluid and a baseline temperature and casing 
inspection survey were performed. A cement bond log was performed over the length of 
the seven inch protection casing. The injection interval (Cisco Formation) was perforated 
from 8220 feet to 8476 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% HCI acid and rock salt as a diverter. 

The injection interval (Cisco Formation) was perforated from 7924 feet to 8188 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% HCI 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 July 30, 1998 and July 31, 1998, an injection pressure buildup and falloff test was 
conducted. Upon completion of the falloff test a differential temperature log was conducted 
from surface to a total depth of 8997 feet. A radioactive tracer log was conducted and the 
results obtained from the survey confirmed external mechanical integrity of the wellbore. 

A 4-1/2 inch outside diameter (OD) injection tubing and packer were installed in the well 
to 7879 feet. An extended annular pressure test was performed to confirm stabilization 
within the well system. On August 4, 1998, an annular pressure test was performed in 
accordance with the requirements of the OCD. The OCD witnessed the annular pressure 
test which successfully confirmed internal mechanical integrity at a pressure of 704 psig. 

Upon conclusion of the annular pressure test, the wellhead tree assembly was installed and 

all equipment was rigged down and moved out. 

vii 



LO INTRODUCTION 

Navajo reentered, tested and completed the plugged and abandoned Mewbourne Oil 

Company Chalk Bluff State "31", Well No. 1 wellbore for injection of plant waste 

effluent. The name of the new waste disposal well will be designated as Waste 

Disposal Well No. 1 (WDW-1). The wellbore is located in Section 31, T17S, R28E, 

Unit Letter O, approximately 11 miles east-southeast of Artesia, in Eddy County, New 

Mexico. A surveyor's 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. 

Envirocorp was contracted by Navajo to reenter and test WDW-1. The construction 

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

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

OCD by letters dated May 21, 1998 and July 2, 1998 (Appendix 1.0-1). Al l work 

associated with WDW-1 was completed in accordance with the provisions specified 

in the permit approved by the OCD. 

The work for WDW-1 was designated as Envirocorp's Project No. 70A4614. This 

report summarizes ail work performed on WDW-1 and includes the filing of the 

necessary documents. 



2.0 SUMMARY OF DAILY OPERATIONS 

The original wellbore was designated as the Mewbourne Oil Company, Chalk Bluff 

"31" State, Well No. 1, installed July 1992 to September 1993. The Daily Reports are 

presented in Appendix 2.0-1. The wellbore was constructed with a 13-3/8 inch OD 

surface casing set at 390 feet and cemented to surface. Table 2.0-1 presents the 13-

3/8 inch surface casing detail. 

A 12-1/4 inch hole was drilled to a depth of 2555 feet. Open-hole logs were 

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

presented in Exhibits 2.0-1 through 2.0-3. 

A 9-5/8 inch intermediate casing was installed across the salt sections to a depth of 

2555 feet and cemented to surface. Table 2.0-11 presents the 9-5/8 inch intermediate 

casing detail. An 8-3/4 inch hole was drilled to a depth of 10,200 feet to test 

potentially productive hydrocarbon zones. Subsequently, the wellbore was abandoned 

in September 1993, as presented on Figure 2.0-1. 

A well completion report, OCD Form C-105, is presented as Appendix 2.0-2. The 

Sundry notice, OCD Form C-103, following plug and abandonment operations, is 

presented as Appendix 2.0-3. 

The reentry, testing, and completion operations for WDW-1 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-1. Table 2.0-III contains the 

•detailed tubular program for WDW-1. 

2.1 Preparation of the Drill Site 

From June 26, 1998 to June 29, 1998, the location was prepared for the selected rig. 
An 80-foot by 50-foot divided reserve pit, lined with six-mil plastic, was constructed 
for circulating while drilling the cement plugs. An extension to the 9-5/8 inch casing 
and rental wellhead was installed as a base for the blowout preventers. A rathole and 
mousehole were constructed as specified by the selected drilling contractor. 



22 Mobilization of the Drilling Equipment 

From July 6, 1998 to July 8, 1998, the drilling rig was moved in and rigged up. A 

double ram and annular blowout preventer were installed and tested for pressure 

control. 

23 Reentry Operations 

On July 8, 1998, drilling operations commenced at 4:00 PM. The top of the first 

cement plug was encountered at 374 feet and drilled out at 445 feet. The drillpipe 

was lowered into the hole to 1620 feet and a pressure test within the 9-5/8 inch 

surface casing was performed. The surface casing was successfully pressure tested to 

900 psi for 30 minutes with a loss of only 35 psi (-3.89%). The drillpipe was lowered 

into the well to tag the top of the second cement plug at 2188 feet. 

On July 9, 1998, the cement plug was drilled out at 2465 feet. The drillpipe was 

lowered into the well to tag the third cement plug at 3543 feet. The plug was drilled 

out at 4479 feet. The drillpipe was lowered into the well to tag the top of the fourth 

cement plug at 5092 feet. The cement plug was drilled out at 5220 feet. The 

wellbore was washed down to tag the top of the fifth cement plug at 5785 feet. The 

cement plug was drilled out at 5840 feet. The drillpipe was lowered into the hole to 

6240 feet and became differentially stuck. 

On July 10, 1998, 50 barrels of oil were spotted around the drill collars and the drill 

string worked free. The drillpipe was washed in hole to tag the top of the sixth 

cement plug at 6395 feet. The cement plug was drilled out at 6745 feet and the 

drillpipe was washed in hole to 6808 feet. 

On July 11, 1998, the drillpipe was washed in hole to tag the top of the seventh 

cement plug at 7613 feet. The cement plug was drilled out at 7726 feet and the 

drillpipe was washed in the hole to tag the top of the eighth cement plug at 8293 feet. 

The cement plug was drilled out to 8385 feet and the drillpipe was washed in hole to 

8635 feet. 

On July 12, 1998, the drillpipe was washed in hole to the final reentry depth of 9160 

feet. The drillpipe, collars, and bit were removed from the well in preparation for 

logging operations. Schlumberger performed a cement bond, gamma ray, casing collar 

locator survey within the 9-5/8 inch surface casing from 2548 feet to surface. 

3 



On July 13,1998, Schlumberger performed a fracture identification survey from 9144 

feet to 4000 feet (Exhibit 2.3-1). Schlumberger's interpretation describing the results 

obtained from the Formation Microscanner Imaging results is also presented in 

Exhibit 2.3-1. A 4-arm caliper survey was processed from 9143 feet to the base of the 

9-5/8 inch surface casing. Cement volumes were determined based on the results 

from the caliper survey plus 20% excess as shown in Exhibit 2.3-2. 

The drillpipe was lowered into the well to 9115 feet and the wellbore was circulated 

and cleaned prior to pulling out of the hole and laying down the drillpipe and collars. 

2.4 Installation of the Protection Casing 

On July 14, 1998, 259 joints of seven inch 26- and 29-pound-per-foot casing were 

installed to 9094 feet. Table 2.4-1 presents the seven inch protection casing detail. 

The float collar was placed two joints above the pack-off float shoe at 9007 feet. A 

stage tool was emplaced at 5498 feet. Halliburton Energy Services pumped the first-

stage cement consisting of 600 sacks of Modified Class H cement plus additives mixed 

at 13 pounds per gallon (ppg). The stage tool was opened and a total of 142 sacks 

of cement were observed circulating back to the surface. Good returns were observed 

during the first stage cement operations. 

The well was circulated for eight hours and the second-stage cement was pumped 

consisting of 220 sacks of Interfill Class C plus additives mixed at 11.7 ppg; followed 

by 163 sacks of Modified Class H plus additives mixed at 13 ppg. The second stage 

was circulated to surface in excess of 75 sacks. A one inch tremie line was lowered 

into the well annulus to 20 feet. A total of 20 sacks of premium cement plus 3% 

calcium chloride cement were circulated to the surface. 

On July 15, 1998, waited on the cement, cleaned the mud pits, cut the casing and 

removed the blowout preventers. The drilling rig was released at 15:00 hours. A 

seven inch Type "R" Larkin wellhead was installed and the drilling rig was rigged 

down. 

On July 16, 1998, the drilling rig was stacked adjacent to the wellsite location. 

Anchors were installed and the seven inch casing was stabilized at the surface with 

six yards of ready mix cement. 

On July 20,1998, the completion rig, reverse unit, work string, and blowout preventers 

were moved in and rigged up. A 6-1/8 inch OD bit was picked up on six 4-1/8 inch 



OD drill collars and lowered into the well on the work string to 5455 feet. The well 

system was pressurized to 1580 psig and monitored for test. A loss of six psi per 30 

minutes was observed (-0.38%) during the pressure test. The differential valve tool 

was partially drilled out. 

On July 21, 1998, the differential valve tool was drilled out and the bit was lowered 

into the well to drill and wash to a plugged-back total depth of 9004 feet. Table 2.4-II 

presents the plug-back record. The well system was pressurized to 1600 psi and 

monitored for test. A loss of eight psi per 30 minutes was observed (-0.51%) during 

the pressure test. 

On July 22, 1998, a bit and casing scraper were lowered into the wellbore to 8823 

feet. A total of 250 gallons of 15% H Q inhibited acid preceded displacement of 350 

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

On July 23, 1998, a differential temperature log was conducted within the seven inch 

protection casing from surface to 8997 feet. The well system was pressurized to 1000 

psi and a cement bond log was conducted from 8997 feet to 135 feet. A casing 

inspection survey, consisting of an electromagnetic thickness tool and multi-finger 

casing caliper tool, was conducted from 8991 feet to surface. 

25 Perforating and Testing the Cisco Formation 

On July 24, 1998, the wellbore was perforated within the injection interval at two jet 

shots per foot using retrievable casing guns. The selected intervals were as follows: 

8220-54 feet, 8260-70 feet, 8280-8302 feet, 8370-78 feet, 8360-66 feet, 8400-10 feet, 

8419-23 feet, 8430-46 feet, 8460-64 feet, and 8470-76 feet (Table 2.5-1). The wellbore 

fluid level dropped during the perforating operations. 

On July 25, 1998, a packer was set above the perforated interval with tailpipe to 8479 

feet (bottom perforation at 8476 feet). A swab line was rigged up and a total of 139 

barrels (2.39 tubing volumes) were recovered. Samples of the formation fluid were 

retained for analysis, which is presented as Appendix 2.5-1. The fluid level 

maintained approximately 1700 feet to 1800 feet during the swabbing operations. 

On July 26, 1998, an initial step-rate test was performed down the 2-7/8 inch work 

string using an 8.7 ppg brine water. A maximum rate of 4.85 barrels per minute 

(bpm) was attained within the permitted injection pressure. The well was acidized in 

four stages using 5000 gallons of 15% HCI and 2400 pounds of gelled rock salt as 



diverter. Injectivity significantly improved as the well accepted fluid on a vacuum at 
four bpm to 10 bpm. The pump-in pressure at 12 bpm was 73 psi after friction 
pressure was subtracted from the surface injection pressure. 

On July 27, 1998, the wellbore was perforated within the injection interval at two jet 
shots per foot using retrievable casing guns. The selected intervals were as follows: 
8170-88 feet, 8160-64 feet, 8118-27 feet, 8132-40 feet, 8066-80 feet, 8050-56 feet, 7974-
8030 feet, and 7924-42 feet (Table 2.5-1). A total of sixteen 500-barrel storage tanks 
were moved in and manifolded together. An 8.7 ppg brine water was loaded into 
each tank. 

On July 28, 1998, a retrievable bridge plug and packer were lowered into the 
wellbore. The packer assembly began hanging up at 4830 feet and was removed from 
the wellbore and replaced. 

On July 29, 1998, the retrievable bridge plug was set at 8214 feet and pressure tested 
to 500 psi with the packer set at 8193 feet. The packer was pulled up hole and set 
at 7852 feet. A swab line was rigged up and a total of 112 barrels (2.33 tubing 
volumes) were recovered. Samples of the formation fluid were retained for analysis, 
which is presented as Appendix 2.5-1. The fluid level maintained approximately 1500 
feet to 1600 feet during the swabbing operations. 

An initial step-rate test was performed down the seven inch casing using an 8.7 ppg 

brine water. A maximum rate of 4.36 bpm was attained within the permitted injection 

pressure. The well was acidized in four stages using 5000 gallons of 15% HQ and 

2300 pounds of gelled rock salt as a diverter. Injectivity significantly improved as the 

well accepted fluid on a vacuum at four bpm to four bpm. 

On July 30,1998, a digital quartz surface readout pressure gauge and memory backup 

were lowered into the wellbore to 7924 feet. The initial bottom-hole pressure was 

2928.16 pounds per square inch absolute (psia) at 125.41°F. Injection of an 8.7 ppg 

brine water was initiated at 10 bpm on a vacuum and continued for 12.45 hours. The 

final injection pressure was 3071.85 psia at 90.80°F. Injection of brine was 

discontinued and the bottom-hole pressure falloff was monitored at the surface. 

On July 31, 1998, the pressure falloff test was discontinued and the tools were 
removed from the wellbore while making static gradient stops at 6000 feet, 3000 feet, 
1700 feet, and at the surface. A differential temperature survey was performed from 



the surface to a wireline total depth of 8997 feet. A radioactive tracer survey was 

performed below 7800 feet. The results from the radioactive tracer survey confirmed 

external mechanical integrity of the seven inch casing and provided an injection 

profile across the perforated intervals. 

On August 1,1998, the 2-7/8 inch work string was laid down and the 4-1/2 inch, 11.60 

lb/ft, N-80, LT&C injection tubing was delivered and tallied. The wellbore 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 2.5-2. 

2.6 Installation of Injection Tubing 

On August 2, 1998, a T x 3.5" EVI Oil Tools Model X - l packer (Figure 2.6-1) was 

lowered into the wellbore on the 4-1/2 inch injection tubing (Table 2.6-1). The 

packer was set at 7879 feet with 15,000 pounds of compression and the annulus was 

pressurized to 700 psig. The annular pressure was monitored for stabilization through 

August 4, 1998. 

On August 4, 1998, an annulus pressure test was performed. The OCD elected to 

witness the test. The annulus was pressurized to 704 psig and monitored for 30 

minutes. The final test pressure was 705 psig for an increase of 1 psi (0.14%) per 30 

minutes, which is within the 10% allowed by the regulations. The wellhead tree 

assembly was installed and all rig and ancillary equipment were rigged down and 

moved off site. 

The installation of WDW-1 was completed on August 4, 1998. The wellhead was 

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

2.7 Chronology of Dairy Operations 

Appendix 2.7-1 is a Chronology of Daily Activities from the Field Activity Reports. 



3.0 MECHANICAL INTEGRITY TESTING 

The demonstration of the mechanical integrity of WDW-1, required by NMWQCCR 

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

inspection log of the seven inch protection casing, pressure testing of the seven inch 

protection casing, cement bond log of the 9-5/8 inch and seven 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 7 Inch Protection Casing Inspection Log 

On July 23, 1998, Wedge Dia-Log,Inc. conducted a casing inspection log from 8997 

feet to the surface (Exhibit 3.1-1). A 60-arm multi-finger caliper tool and an electro

magnetic thickness tool were used to conduct the casing inspection survey. The data 

obtained from the survey may be used as a baseline for future comparison. 

32 7 Inch Protection Casing Pressure Test 

The protection casing was successfully pressure tested to 704 psig on August 4,1998 

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

test chart shown on Figure 3.5-1. 

33 Cement Bond Logging 

A cement bond log was conducted within the 9-5/8 inch intermediate casing during 

the reentry operations from 2548 feet to the surface. Upon installation of the seven 

inch protection casing, a cement bond log was conducted. There are a total of three 

strings of casing which were successfully installed and cemented across the base of the 

underground source of drinking water (USDW). 

3.3.1 9-5/8 inch Cement Bond Log 

On July 12, 1998, a cement bond with variable density log was performed within the 

9-5/8 protection casing from 2548 feet to the surface (Exhibit 3.3.1-1). The data 

obtained from the cement bond log confirmed a continuous column of cement with 

good bonding characteristics behind the 9-5/8 protection casing from 2548 feet to 400 

feet. The hydraulic coupling was lost above 400 feet and the tool would not respond. 

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

is presented as Exhibit 3.3.1-2. 



332 7 Inch Cement Bond Log 

A cement bond with variable density log was conducted on the seven inch protection 

casing on July 23, 1998 (Exhibit 3.3.2-1). As indicated on the log, a continuous 

column of cement extends from the base of the protection casing at 8997 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 three casing strings across the base of the USDW, two 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-1 was performed on July 31,1998, 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 July 31, 1998, is presented as Exhibit 3.4-1. An 

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 8997 
feet. A pre-survey baseline gamma ray log was conducted from 7800 feet to 8997 feet. 
A pre-survey statistical check was performed at 7904 feet (20 feet above the top 
perforation) for five minutes. 

The moving surveys were conducted with the radioactive tracer tool initially 

positioned at 7800 feet (above the intended packer setting depth). The injection of 

a nonhazardous brine was initiated at a rate of one bpm. A slug of radioactive 
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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 

one 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 7904 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 7904 feet for 15 minutes. This test was 

repeated and monitored for upward migration above 7904 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 8997 feet to 7800 feet, 

with no residual radioactive material. 

3.5 Annular Pressure Test 

The official annular pressure test was conducted on August 4, 1998. The injection 

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

equilibrium. A Barton circular chart recorder (Serial Number MFG-1438), scaled 

from 0 psig to 1000 psig, was installed to monitor the annulus pressure. The OCD 

representative was present to witness the annulus pressure test. At 0900 hours, the 

initial annulus pressure was 704 psig. At 0930 hours, the final annulus pressure was 

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

limit of 10% in 30 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 July 23, 1998 (Exhibit 

3.6-1) following the cleanout of the seven inch protection casing to 8997 feet. On July 

31, 1998, 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 July 23, 1998 baseline differential temperature log, the wellbore 
temperature increased steadily from 78.0 degrees at the surface to 137.9 degrees at 
8993 feet. A temperature gradient of 0.01 degrees per foot was observed. 

On July 31, 1998, 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 7924 feet. A 
significant cooling anomaly was observed within the perforated injection interval as 
temperatures cooled to 95.2 degrees. The data obtained from the differential 
temperature survey confirmed external mechanical integrity of the seven 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-1, 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-1 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 July 31, 1998, static gradient measurements were performed after conducting the 

injection/falloff test on WDW-1. Pressure data from the gradient stops made at the 

surface, 1700 feet, 3000 feet, 6000 feet, and 7924 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 

7924 feet was determined to be 0.456 psi per foot. The fluid level was at 

approximately 1500 feet. 

4.12 Analysis of the Falloff Test 

On July 30,1998, an Eccossetex surface readout digital quartz pressure transducer was 

positioned at 7924 feet in WDW-1 and allowed to stabilize for approximately 45 

minutes. Injection into WDW-1 commenced at 0920 hours at an injection rate of 420 

gallons per minute (gpm). WDW-1 was shut in at 2153 hours and the bottom-hole 

pressure and temperature were recorded for 9.2 hours. 

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

of the commercially available pressure transient analysis software program 

TanSystem2, 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 surface pressure 

tool from the time the tool was in place through the 9.2-hour shutin period. Figure 

4.1.2-2 is a log-log diagnostic plot of the falloff data, showing change in pressure and 

pressure 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 Horner plot (Figure 4.1.2-3). The radial flow regime begins at a Horner 

time of 23.9 and continues to 12.0. Figure 4.1.2-4 shows an expanded view of the 
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superposition Horner plot. The slope of the radial flow period was determined to be 

4.356711 psi per cycle. 

An estimate of mobility-thickness, kh//i, for the reservoir was determined from the 

following equation: 

M = i62.6 
u m 

where, 

kh/M = transmissibility, md-ft/cp 

q = flow rate, barrels per day 

M = viscosity, centipoise 

B = formation volume factor, reservoir vol/surface vol 

m = slope of semi-log straight line, psi/cycle 

Using an injection rate of 420 gpm (14,400 barrels per day) and the information 

previously mentioned results in a transmissivity of 537,433 md-ft/cp: 

_kh = m 6 (14,400)(1.0) 

M * 4.356711 

= 537,433 m d - f t / c p 

Multiplying this value by the viscosity, /A, results in transmissibility, kh: 

k h 
k h 

M 
I M J 

= (537,433) (0.53) 

= 284,839 m d - f t 

And finally, permeability is determined by dividing transmissibility by the formation 

thickness. The formation thickness is 253 feet, which results in a permeability of 1126 

md. 



- ( k h > 
h 

^ 284,839 
253 

* 1126 md 

The skin factor was determined from the following equation: 

Pwf " Plhr 
s = 1.151 - log 

m, 
f K | + 3.23 

where, 

s 
1.151 

Pwf 

Plhr 

m i 

k P 

0 
M 

3.23 = 

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 A t 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 

viscosity of the fluid the pressure transient is traveling through, 
centipoise 

total compressibility of the formation plus fluid, psi"1 

radius of the wellbore, feet 
constant 

The final flowing pressure, p^, was 3071.61 psia. The pressure determined by 
extrapolating the radial flow semi-log line to a A t of one hour, p x h r , was 2930.27 psi. 
The porosity of the injection interval,0, is 0.10 and the total compressibility, c l ; is 8.4 
x 10"6 psi'1. The wellbore radius, r w , is 0.3646 feet. Using these values in addition 
to the previously determined parameters, m and k, results in a skin of 29.23: 
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1.151 3071.61 - 2930.27 
4.356711 

log 1126 
[ (0.10)(0.53)(8.4xl0-6)(0.3646)2 J 

+ 3.23 

29.23 

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 Horner, and 
log-log formats with the simulated pressures overlaid. 
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5.0 REGULATORY COMPLIANCE 

The construction of WDW-1 was performed in accordance to the regulatory 

considerations and standards specified in the approved permit application dated 

February 27, 1998; the NMWQCCR, dated November 15, 1998, Subpart V, Section 

Nos. 5204 and 5205; and the United States Environmental Protection Agency 40 CFR 

146.12. 

5.1 Siting 

Navajo reentered, tested, and completed a plugged and abandoned wellbore located 

in Section 31, T17S, R28E, Unit Letter O, approximately 11 miles east-southeast of 

Artesia, in Eddy County, New Mexico. The disposal well permit, dated February 27, 

1998, includes provisions for the location, depth of injection, and specific reentry and 

completion requirements. The Navajo WDW-1 will inject plant effluent into a 

formation which is beneath the lowermost formation containing, within one quarter 

of a mile of the wellbore, ground water having 10,000 mg/l total dissolved solids or 

less. A plat of the Navajo WDW-1 well location is shown on Figure 1.0-1. 

5.2 Casing and Cementing 

Installation and cementing of the casing were completed in accordance with 

NMWQCCR Subpart V, Section 5205(B)(2). 

Table 2.0-IJI is the detailed tubular program for WDW-1. Table 5.2-1 is the Cement 

Program for WDW-1. 

A 17-1/2 inch surface hole was drilled to a depth of 390 feet RKB. A 13-3/8 inch 

OD, 48 lb/ft, J-55 grade surface casing was installed to a depth of 390 feet RKB and 

cemented in place using the pump and plug method. The surface casing was 

cemented with a lead slurry of 375 sacks of Class "C l i te cement containing 3% 

calcium chloride and 1/2 pound per sack (lb/sx) Flocele. This was followed by a tail 

slurry of 150 sacks of Class C cement containing 3% calcium chloride. The cement 

was circulated to surface. A total of 525 sacks of cement was used and recorded on 

Form C-105 (Appendix 2.0-2). 

A 12-1/4 inch intermediate hole was drilled to a depth of 2555 feet RKB. A 9-5/8 

inch OD, 36 lb/ft, J-55 grade intermediate casing was installed to a depth of 2555 feet 

RKB and cemented in place using the pump and plug method. The intermediate 
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casing was cemented with a lead slurry of 800 sacks of Class "C l i t e cement 

containing 1/2 lb/sx Flocele, two lb/sx Gilsonite, and 12% salt. This was followed 

by a tail slurry of 200 sacks of Class C cement containing 2% calcium chloride. The 

cement was circulated to surface. A total of 1000 sacks of cement was used and 

recorded on Form C-105 (Appendix 2.0-2). 

An 8-3/4 inch hole was drilled to a total depth of 10,200 feet and the wellbore was 

originally plugged and abandoned to surface. The abandoned 8-3/4 inch wellbore was 

reentered and cleaned out to 9160 feet RKB. A seven inch OD, 26 lb/f t and 29 lb/ft, 

N-80 and P-110 grade protection casing was installed to a depth of 9094 feet RKB. 

A differential valve tool was positioned at 5498 feet and the protection casing was 

cemented in two stages. The first stage, from 9094 feet to 5498 feet, consisted of 600 

sacks of modified Class "H" cement containing 0.4% CFR-3, five lb/sx Gilsonite, 0.5% 

Halad-344, and one lb/sx salt mixed at 13 ppg. The differential valve tool was 

opened and cement returns were observed at the surface. The well was circulated for 

approximately eight hours prior to performing the second stage. The second stage, 

from 5498 feet to surface, consisted of two cement slurries. The lead slurry consisted 

of 220 sacks of Interfill C (35% Pozalin, 65% Class "C" cement, and 6% gel). The 

tail slurry consisted of 550 sacks of a modified Class " H" cement containing 0.4% 

CFR-3, five lb/sx Gilsonite, 0.5% Halad-344, and one lb/sx salt mixed at 13 ppg. The 

cement were circulated to the surface in excess of 75 sacks of cement returns. A total 

of 1370 sacks of cement were used to cement the protection casing in place. A 

CBL/VDL log was run on the protection casing and established a full column of 

annular cement from the bottom to the surface. 

S3 Tubing and Packer 

Installation of the tubing and packer were conducted in accordance with NMWQCCR 
Subpart V, Section 5205(B)(3). 

The WDW-1 injection tubing is a 4-1/2 inch OD, 11.60 lb/ft, N-80, LT&C connection, 

carbon steel pipe. The injection tubing was connected directly into an EVI Oil Tools 

Model X - l injection packer set at 7879 feet. The tubing was designed to withstand 

possible future corrosion due to the injected fluids and the maximum burst and 

collapse pressures and tensile stresses, which may be experienced during the 

operational life of the well. Table 2.0-IJQ is the detailed tabular program for WDW-1. 

Figure 2.6-1 is a schematic of the EVI Oil Tools Model X - l injection packer installed 

in WDW-1. 



5.4 Description of the Logging Program and Tests in the Intermediate and Long-String 
Sections of WDW-1 

5.4.1 Directional Surveys 

Deviation checks were obtained during the reentry of WDW-1, which were in 

accordance with NMWQCCR Subpart V, Section 5205(A)(4)(a). 

The deviation checks were conducted within the 8-3/4 inch open-hole interval below 

the 9-5/8 inch surface casing. Deviation checks were obtained during the reentry of 

WDW-1 at frequent intervals to determine the location of the borehole and to assure 

that vertical avenues for fluid movement, in the form of diverging holes, were not 

created. 

Table 5.4.1-1 contains the deviation survey data obtained by a Totco survey tool from 

the surface to 9160 feet RKB. 

5.4.2 Logging Program 

The logging program for WDW-1 was completed in accordance with the regulations 

specified in NMWQCCR Subpart V, Section 5205(A)(4)(b). 

TYPE OF LOG 

Cement Bond Log 
Variable Density Log 
Gamma Ray 

Dual Laterolog 
Gamma Ray 
Micro-SphericaUy Focused 
Electric Log 

Spectral Density 
Dual Spaced Neutron Log 
Gamma Ray 

Compensated Sonic Log 
Gamma Ray 

Formation Microscanner 
Imaging Results 

TYPE OF HOLE 
LOGGED 

Intermediate Casing 

Cased Hole 

Open Hole 

Open Hole 

Open Hole 

INTERVAL 

0 to 2548 

Long-String Casing 

Open Hole 2546 to 10,182 

350 to 10,139 

350 to 10,181 

4000 to 9143 

REFERENCE 

Exhibit 33.1-1 

Exhibit 2.0-1 

Exhibit 2.0-2 

Exhibit 2.0-3 

Exhibit 23-1 
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TYPE OF LOG 

Caliper Log 
Gamma Ray 

Cement Bond Log 
Variable Density Log 
Gamma Ray 

Casing Evaluation Log 
w/Multi-Finger Caliper Tool 
w/Electromagnetic Casing 
Caliper Thickness Tool 

Temperature Log 

Temperature Log 

TYPE OF HOLE 
LOGGED 

Long-String Casing 

Open Hole 

Cased Hole 

Cased Hole 

Cased Hole 

Cased Hole 

INTERVAL 
(fi) 

2553 to 9143 

0 to 8990 

0 to 8997 

0 to 8997 

0 to 8997 

REFERENCE 

Exhibit 23-2 

Exhibit 33.2-1 

Exhibit 3.1-1 

Exhibit 3.6-1 

Exhibit 3.6-2 

55 Mechanical Integrity Testing 

The demonstration of the mechanical integrity of WDW-1, required by NMWQCCR 

Subpart V, Section 5204(A) to (D) and Section 5205(A)(1)(a), is discussed in detail 

in Section 3.0 of this report. The associated logs and interpretation of results 

obtained from the mechanical integrity tests are also included in Section 3.0 of this 

report. 

5.6 Pressure Tests Conducted on WDW-1 

The 9-5/8 inch and seven inch casing strings were tested for internal mechanical 

integrity using a liquid medium. These tests were conducted in accordance with 

NMWQCCR Subpart V, Section 5204(A) and (B)(1)(a). 

On July 8, 1998, the 9-5/8 inch intermediate casing was successfully pressure tested 

to 900 psig for 30 minutes using an 8.3 ppg freshwater-based mud system. A pressure 

loss of 35 psi was observed during the test period, which is below the 10% tolerance 

allowed by the OCD. 

The seven inch protection casing was successfully pressure tested to 704 psig on 

August 4, 1998 for 30 minutes using an 8.7 ppg brine water system. A pressure gain 

of one psi was observed, as indicated on the pressure test chart shown on Figure 3.5-

1. 

19 



5.7 Physical and Chemical Characteristics of the Formation Fluids 

In accordance with NMWQCCR Subpart V, Section 5205(A)(3)(h), an analysis 

describing the physical and chemical characteristics of the formation fluids, extracted 

from the Cisco Formation, is presented as Appendix 2.5-1. 

The well materials used to construct WDW-1 were compatible with fluids with which 

the materials may be expected to come into contact. Well materials would be 

deemed to have compatibility as long as the materials used in the construction of the 

well meet or exceed standards developed for such materials by the American 

Petroleum Institute (API), The American Society for Testing Materials (ASTM), or 

comparable standards acceptable to the NMWQCC. 

5.8 Regulatory Witnessing 

In accordance with NMWQCCR Subpart V, Section 5205(A)(5), notification prior to 

commencement of the reentry, cementing and casing, well logging, and mechanical 

integrity tests was communicated with the OCD, Artesia, New Mexico office. The 

OCD had an opportunity to witness all installation, logging, and testing as required 

in NMWQCCR Section 5205(A)(5). 

SESEd 
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6.0 CERTIFICATION 

I certify under penalty of law that I have personally examined and am familiar with 
the information submitted in this document and all attachments and that based on 
my inquiry of those individuals immediately responsible for obtaining the information, 
I believe that the information is true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of 
fine and imprisonment. 

NAME: 

DATE: 

TITLE: 

SIGNATURE: 

C»«. iffy r. *Ct W«tJtt \Akd* 
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TABLES 



TABLE 2.0-1 

13-3/8 INCH SURFACE CASING DETAIL 

JOINTS DESCRIPTION 
LENGTH 

(feet) 
DEPTH TO TOP 

(feet) 

KB to Top of Casing -3.25 

8 13-3/8 inch, 48 lb/ft, J-55, 
STC 

348.21 +3.25 (above KB) 

1 13-3/8 inch, 48 lb/ft, J-55, 
STC SJ w/If 

43.83 344.% 

1 13-3/8 inch, Notched Texas 
Pattern Shoe 

1.21 388.79 

Casing Bottom at 390 feet KB 

355/7QA4614.TBL 



TABLE 2.0-n 

9-5/8 INCH INTERMEDIATE CASING DETAIL 

JOINTS DESCRIPTION 
LENGTH 

(feet) 
DEPTH TO TOP 

(feet) 

KB to Top of Casing -8.18 

56 9-5/8 inch, 36 lb/ft, J-55, STC 2518.23 +8.18 

1 Davis-Lynch Float Collar 1.40 2510.05 

1 9-5/8 inch, 36 !b/ft, J-55, LTC 42.55 2511.45 

1 Davis-Lynch Guide Shoe 1.00 2554.00 

9-5/8 inch casing bottom at 
2555 feet KB 

O S 
355/70A4614.TBL 



TABLE 2.0-III 

DETAILED TUBULAR PROGRAM, WDW-1 

TYPE DEPTH1 DESCRIPTION 

Surface Casing 0 feet to 390 feet 13-3/8 inch outside diameter, 0330 inch wall, 
48 lb/ft, J-55, STC 

Intermediate Casing 0 feet to 2555 feet 9-5/8 inch outside diameter, 0.400 inch wall, 36 
lb/ft, J-55, STC 

Protection Casing 0 feet to 5845 feet 

5845 feet to 7031 feet 

7031 feet to 9094 feet 

7 inch outside diameter, 0.362 inch wall, 26 
lb/ft, P-110, LTC 

7 inch outside diameter, 0.408 inch wall, 29 
lb/ft, P-110, LTC 

7 inch outside diameter, 0.408 inch wall, 29 
lb/ft, N-80, LTC 

Injection Tubing 0 feet to 7879 feet 4-1/2 inch outside diameter, 0.250 inch wall, 
11.60 lb/ft, N-80, LT&C 

Packer Set at 7879 feet EVI Oil Tools (Arrow) Model X- l Retrievable 
Packer, 7 inch x 35 inch, minimum inside 
diameter = 3.0 inches, carbon steel 

1 All depths are relative to the Kelly Bushing. 

355/70A4614.TBL 



NAVAJO REFINING COMPANY, WDW-1 

7" CASING TALLEY TD-9160 FEET 7/12/96 
PROTECTORS OFF - 7/12/98 

J T » LENGTH BOTTOM TOP JT # LENGTH BOTTOM TOP 
FH Shoe 2.60 N-80 9094 9091 59 35.13 29#P-11C > 8754 6719 

1 42.00 29#N-60 9091 9049 60 64.37 29#P-11C 6719 6684 
2 42.02 29#N-80 9049 9007 61 34.43 29#P-11C 6684 6650 

Fit Collar 0.60 N-80 9007 9007 62 34.34 29#P-11C 6650 6616 
3 38.19 29#N-80 9007 8969 63 37.16 29#P-11C 6616 6578 
4 39.13 29#N-60 3929 64 34.42 29#P-11C 6578 6544 

5 47.14 29#N-60 6929 8882 65 34.40 29#P-110 6544 6510 
6 41.84 29#N-80 3882 3840 66 36.65 29#P-11C 6510 6473 
7 40.78 29#N-80 3840 8800 67 37.03 29#P-11C 6473 6436 

3 42.11 29#N-60 8800 8758 68 34.50 29#P-110 6436 6401 

9 38.63 29#N-80 8758 8719 69 34.51 29#P-110 6401 8367 

10 40.84 29#N-80 8719 8678 70 32.63 29#P-110 6367 6334 

11 38.70 29#N-60 8678 8639 71 34.36 29#P-110 6334 6300 

12 41.50 29#N-80 8639 8598 72 34.40 29#P-110 6300 6265 

13 42.00 29#N-60 8598 8556 73 37.12 29#P-110 6265 6228 

14 41.93 29#N-60 8556 8514 74 36.82 29#P-110 6228 6192 

15 39.56 29#N-60 6514 8474 75 34.09 29#P-110 6192 6157 

16 39.15 29#N-60 8474 8435 78 34.40 29#P-110 6157 6123 

17 42.50 29#N-60 6435 3393 77 34.42 29#P-110 8123 6089 

18 43.99 29#N-80 8393 8349 76 34.50 29 # P-110 6069 6054 

19 41.44 29#N-80 3349 8307 79 34.45 29#P-110 6054 6020 

20 40.20 29#N-80 8307 3267 80 34.50 29#P-110 6020 5985 

21 43.25 29#N-80 6267 8224 81 37.13 29#P-110 5985 5948 

22 42.15 29#N-60 8224 8182 82 34.49 29#P-110 5946 5914 

23 40.66 29#N-80 8182 8141 83 34.46 29#P-110 5914 5879 

24 40.48 29#N-80 8141 8101 84 34.48 29#P-110 5879 5845 

25 39.02 29#N-80 8101 8062 85 34.46 26#P-110 5845 5810 

26 42.19 29#N-80 6062 8019 86 34.50 26#P-110 5810 5776 

27 41.54 29#N-80 6019 7978 87 34.54 26#P-1tO 5776 5741 

28 43.03 29#N-80 7978 7935 88 34.42 26#P-110 5741 5707 

29 39.43 29#N-80 7935 7395 89 34.45 26#P-110 5707 5672 

30 40.84 29#N-80 7895 7855 90 34.57 26#P-110 5672 5638 

31 39.08 29#N-«0 7855 7815 91 34.51 26#P-110 5636 5603 

32 48.03 29#N-80 7815 7769 92 34.48 26#P-110 5603 5569 

33 40.45 29#N-80 7769 7729 93 34.42 26#P-110 5569 5534 
34 36.64 29#N-60 7729 7692 94 34.52 26#P-110 5534 5500 

35 38.20 29#N-80 7892 7654 DV Tool 2.20 2 6 # N-80 5500 5498 

36 37.60 Z9#N-60 7654 7617 95 34.51 26#P-110 5498 5463 
37 47.55 29#N-80 7817 7569 96 34.26 26#P-110 5463 5429 

38 43.78 29#N-80 7569 7525 97 34.57 26#P-110 5429 5394 

39 41.25 29#N-80 7526 7464 98 34.40 26#P-110 5394 5360 

40 47.07 29#N-60 7484 7437 99 34.48 26#P-110 5360 5325 

41 42.02 29#N-80 7437 7395 100 33.70 26 #P-110 5325 5292 
42 41.40 29#N-60 7395 7354 101 34.45 26#P-110 5292 5257 
43 40.96 29#N-60 7354 7313 102 34 48 2 6 # P - t 1 0 5257 5223 
44 39.20 29#N-80 7313 7273 103 34.35 26#P-110 5223 5188 
45 45.89 29#N-0O 7273 7227 104 34.43 28#P~t10 5188 5154 

46 39.31 29#N-80 7227 7188 105 34.50 26#P-110 5154 5119 
47 35.37 29#N.80 7168 7153 106 34.62 26#P-110 5119 5085 
48 40.95 29#N-80 7153 7112 107 34.39 26#P-110 5065 5050 
49 40.90 29#N-60 7112 7071 108 34.36 26#P-110 5050 5016 

50 40.00 29 # N-80 7071 7031 109 34.42 26#P-110 5016 4982 

51 34,48 29#P-110 7031 6996 110 34.49 26#P-110 4982 4947 

52 34.51 29#P-110 6998 6962 111 34.30 26#P-110 4947 4913 

53 37.19 &#P-U0 6962 6925 112 34.40 26#P-11Q 4913 4878 

54 33.14 >9#P-110 6925 6692 113 34.36 26#P- t10 4678 4844 

55 34.4 , !9#P-110 6892 6857 114 34.48 26#P-110 4644 4810 

56 34.51 : >9#P-110 6657 8823 115 34.55 !6#P-110 4810 4775 

57 34.38 J 20#P-11O 6823 6788 116 34.45 >6#P-110 4775 4741 

58 34.51 ; >0#P- l tO 6788 6754 117 34.52 26#P-1tO 4741 4706 

Shoe to 2340.19 FEET Jo in t* 59 2047.75 FEET 
58 to 117 

TOTAL PIPE FOOTAGE = 9268.63 FEET 

1 S-Ju(-080ATE 



NAVAJO REFINING COMPANY, WDW-1 

LENGTH BOTTOM TOP 
119 34.40 26#P-11C 4706 4672 

110 34.51 26#P-110 4672 4637 

120 34.36 26# P-110 4637 4603 

121 34.43 26#P-110 4603 4568 

122 34.46 26#P-110 4568 4534 

123 34.47 26#P-110 4534 4499 

124 34.46 26#P-110 4499 4465 

125 36.50 26#P-110 4465 4428 

126 34.52 26#P-110 4428 4394 

127 34.42 26#P-110 4394 4360 

126 34.45 26#P-110 4360 4325 

129 34.50 26#P-110 4325 4291 

130 34.44 26#P-110 4291 4256 

131 34.42 26#P-110 4256 4222 

132 34.56 26#P-110 4222 4187 

133 34.40 26#P-110 4167 4153 

134 34.55 26#P-110 4153 4118 

135 34.45 26#P-110 4118 4064 

136 34.60 2 6 # P - U 0 4084 4049 

137 34.44 26#P-110 4049 4015 

138 34.40 26#P-110 4015 3960 

139 34.54 26#P-110 3980 3946 

140 34.44 26#P-110 3946 3911 

141 34.41 26#P-1tO 3911 3877 

142 34.56 26#P- I10 3877 3842 

143 33.78 26#P-110 3842 3809 
144 34.43 26#P-110 3609 3774 

145 34.44 26#P-110 3774 3740 

146 34.46 26#P-110 3740 3705 

147 34.48 26#P-110 3705 3671 

148 34.46 26#P-110 3671 3636 

149 34.54 26#P-110 3636 3602 

150 34.49 26#P-110 3602 3567 

151 34.46 26#P-110 3567 3533 

152 34.44 28#P-110 3533 3498 

153 34.40 26#P-110 3496 3464 

154 34.55 26#P-110 3464 3429 

155 34.48 26#P-110 3429 3395 

156 34.40 26#P-110 3395 3361 

157 34.48 26#P- t10 3361 3326 

158 34.5 26#P-110 3326 3292 

159 34.44 26#P-110 3292 3257 

160 34.49 28#P-110 3257 3223 

161 34.48 26#P- t10 3223 3138 

162 34.42 26#P-110 3188 3154 

163 34.38 26#P-110 3154 3119 

164 34.09 2 8 # P - H 0 3119 3085 

165 34.45 26#P-11Q 3085 3051 

166 34.35 26#P-110 3051 3016 

187 34.48 26#P-110 3016 2982 

168 34.42 26#P-110 2982 2948 

169 34.18 26#P-110 2948 2913 

170 34.48 28#P-110 2913 2879 

171 34.46 . 26#P-110 2879 2844 

172 34.51 . 26#P-110 2844 2810 

173 34.40 : ! 6 # P - l t O 2810 2776 
174 34.33 i >6#P-110 2776 2741 

175 34.38 I 28#P-110 2741 2707 

176 34.44 ! >6#P-110 2707 2672 
177 34.44 : >6#P-110 2672 2638 

JT # LENGTH BOTTOM TOP 
178 34.40 2 6 # P - 1 K 2638 2604 
179 34.41 26#P-110 2604 2569 
180 34.53 26#P-11C 2S69 2535 

181 34.40 26#P-11fl 2535 2500 

182 34.43 26#P-110 2500 2466 

183 34.43 26#P-110 2466 2431 

184 34.45 26#P-110 2431 2397 

185 34.33 26#P-110 2397 2363 

186 34.45 26# P-110 2363 2328 

187 34.52 26#P*110 2328 2294 

168 34.02 26#P-110 2294 2260 

189 34.48 26#P-110 2260 2225 

190 33.97 26 # P-110 2225 2191 

191 34.40 26#P-110 2191 2157 

192 34.27 26#P-110 2157 2122 

196 34.40 26#P-110 2122 2068 

194 34.44 26#P-110 2088 2054 

195 34.56 26# P-110 2054 2019 

196 34.53 26#P-110 2019 1984 

197 34.33 26#P-110 1984 1950 

198 34.48 26#P-110 1950 1916 

199 34.47 26#P-110 1916 1681 

200 34.47 26#P-110 1881 1847 

201 34.45 26#P-110 1847 1812 

202 34.44 26#P-110 1812 1778 

203 34.45 26#P- t 10 1778 1743 

204 34.50 26#P-110 1743 1709 

205 34.45 26#P-110 1709 1874 

206 34.53 26#P-110 1674 1640 

207 34.52 26#P-110 1640 1605 

208 34.44 26#P-110 1605 1571 

209 34.39 26#P-110 1571 1537 

210 34.41 26#P- t10 1537 1502 

211 34.46 26#P-110 1502 1468 

212 34.53 26#P- t10 1468 1433 

213 34.42 26#P-1 t0 1433 1399 

214 34.33 26#P-110 1399 1364 

215 34.52 26#P-110 1364 1330 

216 34.36 26#P-110 1330 1296 

217 34.57 26#P-110 1296 1261 

218 34.45 26#P-110 1261 1227 

219 34.45 26#P-110 1227 1192 

220 34.25 26#P-110 1192 1158 

221 34.40 26#P-110 1158 1123 

222 34.36 26#P-110 1123 1089 

223 34.43 26#P-110 1089 1055 

224 33.75 26#P-110 t055 1021 

225 34.38 26#P-110 1021 986 

226 34.43 26#P-110 966 952 

227 34.40 26#P-110 952 918 

228 34.55 26#P-110 918 863 

229 34.40 26#P-110 883 849 

230 34.50 26#P-110 349 814 

231 34.45 26#P-110 814 780 

232 34,48 26#P-110 780 745 

233 34.40 26#P-110 745 711 

234 34.47 ; >6#P-110 711 676 

233 31.48 ' 26#P-110 878 645 

236 32.67 I 26#P-110 645 612 

237 34.44 : !6#P-110 612 578 

Joint # 
to 

118 
177 

2068.12 FEET Joint # 
to 

178 
237 

2060.13 FEET 

16-JtJt-980ATE 



NAVAJO REFINING COMPANY, WDW-1 

J T # LENGTH BOTTOM TOP 

238 34.5 26#P-110 578 543 

230 34.4 26#P-110 543 509 

240 34.39 26#P-110 509 475 

241 34.49 26#P-110 475 440 

242 34.46 26#P-110 440 406 

243 34.41 26#P-110 406 371 

244 34.44 26#P-110 371 337 

245 34.5 26#P-110 337 302 

246 34.5 26#P-110 302 268 

247 34.45 26#P-110 268 233 

248 34.55 26#P-110 233 199 

248 34.5 26#P-110 199 164 

250 34.48 26#P-110 164 130 

251 34.47 26#P-110 130 95 

252 34.40 26#P-110 95 61 

253 31.59 26#P-110 61 29 

254 34.43 26#P-110 29 

255 32.07 26#P-110 OUT 

256 34.32 26#P-110 OUT 

257 33.41 26#P-110 OUT 

256 33.22 26# P-110 OUT 

259 34.44 26#P-110 OUT 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

262 

283 

284 

265 

286 

287 

286 

289 

290 

291 

292 

293 

294 

295 

296 

297 

Joint # 
to 

238 
297 

750.44 FEET 

15-JUI-960ATE 



TABLE 2.4-n 

PLUGGED-BACK RECORD 

DATE 
PLUGGED-BACK DEPTH1 

(feet) DESCRIPTION OF WORK 

7/21/98 9004 Top of Cement. Did not drill 
out float collar. 

1 All depths relative to the Kelly Bushing. 

355/70A4614.TBL 



TABLE 2.5-1 

PERFORATION RECORD 

DATE ZONE 
DEPTH INTERVALS1 

(feet) 
SHOT DENSITY 

(shots/foot) NO. OF HOLES 

7/24/98 Cisco 8220 to 8254 2 70 

7/24/98 Cisco 8260 to 8270 2 22 

7/24/98 Cisco 8280 to 8302 2 46 

7/24/98 Cisco 8370 to 8378 2 18 

7/24/98 Cisco 8360 to 8366 2 14 

7/24/98 Cisco 8400 to 8410 2 22 

7/24/98 Cisco 8419 to 8423 2 10 

7/24/98 Cisco 8430 to 8446 2 34 

7/24/98 Cisco 8460 to 8464 2 10 

7/24/98 Cisco 8470 to 8476 2 14 

7/27/98 Cisco 7924 to 7942 2 38 

7/27/98 Cisco 7974 to 8030 2 114 

7/27/98 Cisco 8050 to 8056 2 14 

7/27/98 Cisco 8066 to 8080 2 30 

7/27/98 Cisco 8132 to 8140 2 18 

7/27/98 Cisco 8118 to 8127 2 20 

7/27/98 Cisco 8160 to 8164 2 10 

7/27/98 Cisco 8170 to 8188 2 38 

1 All depths are relative to the Kelly Bushing. 

355/70A4614.TBL 



NAVAJO REFINING COMPANY, WDW-1 

4-1/2", 11.00 lb/ft N-60. SMLS. LT&C (NEW) TALLY 
PROTECTORS OFF - 8/1/98 PACKER @ 787V 

J T » LENGTH BOTTOM TOP JT # LENGTH BOTTOM TOP 
Packer 9.01 Packer 7879 7570 61 4 0 3 0 Tubtng 5466 5427 

1 40.13 Tubing 7870 7830 82 39.60 Tubing 5427 5388 
2 41.00 Tubing 7830 7789 63 40.54 Tubing 5368 5347 

3 41.00 Tubing 7769 7748 64 41.00 Tubing 5347 5308 
4 40.07 Tubing 7748 7708 65 40.95 Tubing 5306 5265 

5 40.13 Tubing 7708 7668 ae 41.00 Tubing 5265 5224 

6 40.53 Tubing 7668 7627 67 40.50 Tubing 5224 5164 

7 41.00 Tubing 7627 7586 66 40.71 Tubing 5184 5143 

8 40.65 Tubing. 7566 7545 69 40.55 Tubmg 5143 5103 

9 41.00 Tubing 7545 7504 70 40.17 Tubtng 5103 5062 

to 40.90 Tubing 7504 7463 7 t 40.87 Tubmg 5062 5021 

40.72 Tubing 74C3 7423 7 2 40.55 Tubing 5021 4981 

12 40.55 Tubing 7423 7382 73 41.02 Tubing 4981 4940 

13 41.07 Tubing 7382 7341 74 41.00 Tubing 4940 4899 

14 40.42 Tubing 7341 7301 75 41.00 Tubing 4899 4658 

15 40.54 Tubing 7301 7260 76 40.70 Tubing 4658 4817 

te 40.58 Tubing 7260 7220 7 7 41.00 Tubing 48*7 4776 

17 40.50 Tubing 7220 7179 78 40.62 Tubing 4776 4735 

ta 41.02 Tubing 7179 7136 79 40.98 Tubing 4733 4694 

ts 4 4 5 5 Tubing 7136 7097 80 41.00 Tubing 4694 4653 

20 40.50 Tubing 7097 7057 81 41.00 Tubing 4653 4612 

21 40.27 Tubing 7067 7017 82 41.00 Tubing 4612 4571 

22 40.63 Tubtng 7017 8076 S3 41.00 Tubing 4571 4930 

23 4 a 91 Tubing 6976 6935 

out 

84 4 0 6 5 Tubing 4530 4490 

24 41.00 Tubing 6935 6094 

out 

86 41.00 Tubing 4490 4449 

25 41.02 Tubing 6894 6853 

out 

86 41.00 Tubing 4449 4408 

28 40.87 Tubing 6653 6812 

out 

87 41.02 Tubing 4408 4367 

2 7 41.02 Tubing 8812 8771 

out 

88 40.62 Tubing 4367 4326 

28 40.94 Tubing 6771 6730 

out 

89 41.00 Tubing 4326 4289 

29 40.58 Tubing 6730 6690 

out 

90 41.00 Tubing 4285 4244 

3 0 40.12 Tubing 6600 6650 

out 

91 39,70 Tubing 4244 4204 

31 40.52 Tubing 6650 6609 

out 

92 40.15 Tubing 4204 4164 

32 41.02 Tubing 6609 6568 

out 

93 41.00 Tubing 4164 4123 

33 40.63 Tubtng 6569 6527 

out 

94 40.12 Tubing 4123 4083 

34 0.00 Tubing 6527 6527 out 95 41.00 Tubing 4063 4042 

35 39-64 Tubing 6527 6466 96 4 t t 80 Tubing 4042 4001 

38 40.50 Tubing 6468 5447 97 41.05 Tubtng 4001 3960 

37 40.52 Tubing 6447 6407 98 40.53 Tubing 3960 3920 

38 40.90 Tubing 6407 6366 99 40.82 Tubing 3920 3879 

39 4 t .02 Tubing 6366 6325 100 41.00 Tubing 3879 3836 

40 41.00 Tubing 6325 6284 101 4 a 80 Tubing 3838 3797 

41 39.78 Tubing 6284 6244 102 40.57 Tubing 3797 3757 

42 41.02 Tubing 6244 6203 103 40.87 Tubing 3757 3716 

43 40.58 Tubing 6203 6162 104 40.30 Tubing 3716 3675 

4 4 40.95 Tubmg 6162 6122 105 40.55 Tubing 3675 3635 

45 41.00 Tubing 6122 6081 106 41.00 Tubing 3635 3594 

46 40.91 Tubing 6081 6040 t07 40.55 Tubing 3594 3653 

47 40.95 Tubing 6040 5999 108 40.54 Tubing 3553 3S13 

48 41.00 Tubing 5999 3958 109 40.97 Tubing 3513 3472 
49 41.04 Tubing 5958 5917 110 41.00 Tubtng 3472 3431 

50 41.02 Tubing 5917 5876 m 40.70 Tubing 3431 3390 

51 41.01 Tubing 5876 5635 112 41.00 Tubing 3390 3349 

52 40.55 Tubing 5835 5794 1 t 3 4 t . 0 0 Tubing 3349 3308 

53 41.00 Tubing 5794 5753 114 40.55 Tubing 3306 3268 

54 41.00 Tubing 5753 3712 115 41.00 Tubing 3268 3227 

55 41.00 robing 5712 5671 116 4 0 5 7 rubing 3227 3166 

56 40.97 rubing 5671 5630 117 40.54 'ubing 3186 3145 

57 40.17 ubtng 5630 5590 118 40.98 ubtng 3145 3104 

58 41.01 1 utrinf) 5600 5549 119 40.50 * ubtng 3104 3064 

59 40.20 1 'ubtng 5549 5509 120 40.60 rubing 3064 3023 

6 0 41.00 1 ubtng 5509 5468 121 41.00 rubing 3023 2962 

Pkj-#60 241V32 FEET JT 61-121= 2486.31 FEET 
TOTAL PIPE FOOTAGE = 4898.63 FEET 

iN HOLE 

02-Aug-geCATE 



NAVAJO REFINING COMPANY, W3W-1 

J T # LENGTH BOTTOM TOP 

122 40.55 Tubing 2982 2942 

123 40.45 Tubtng 2942 2901 

124 41.00 Tubing 2901 2880 

125 40.60 Tubing 2860 2620 

126 41.00 Tubing 2820 2779 

127 40.17 Tubing 2779 2739 

128 41.00 Tubing 2739 2698 

129 41.00 Tubing 2698 2657 

130 40.05 Tubing 26S7 2617 

131 41.00 Tubing 2617 2576 

132 40.40 Tubing 2578 2933 

133 40.85 Tubtng 2535 2494 

134 40.55 Tubing 2494 2454 

133 41.00 Tubing 2454 2413 

136 40.10 Tubing 2413 2373 

137 40.55 Tubing 2373 2392 

136 41.00 Tubtng 2332 2291 

139 41.00 Tubing 2291 2250 

140 * a 60 Tubing 2250 2209 

141 40.12 Tubing 2209 2169 

142 40.97 Tubing 2169 2128 

143 40.12 Tubtng 2128 2088 

144 40.85 Tubtng 2088 2047 

145 41.00 Tubing 2047 2006 

146 40.97 Tubing 2006 J96S 

147 40.10 Tubing 1365 1925 

146 40.97 Tubing 1925 1884 

140 40.56 Tubtng 1864 1844 

150 40.56 Tubing 1844 1803 

151 40.55 Tubing 1803 1763 

152 41.00 Tubing 1763 1722 

153 41.00 Tubing 1722 1681 

154 39.90 Tubing t es t 1641 

155 41.00 Tubing 1641 1600 

156 39.57 Tubing 1600 1560 

157 41.00 Tubing. 1560 1519 

158 40.55 Tubing 1519 1479 

159 40.55 Tubing t479 1436 

160 40.60 Tubing 1438 1398 

181 40.55 Tubing 1398 1357 

162 41.00 Tubing 1357 1316 

163 40.85 Tubing 1316 1275 

164 41.00 Tubinq 1275 1234 

185 40.18 Tubtng 1234 1194 

166 41.00 Tubing 1194 1153 

167 40.90 Tubtng 1153 1112 

168 4G.94 Tubtng 1112 107t 

169 40.90 Tubing 1071 1030 

170 40.80 Tubing 1030 989 

171 40.92 Tubing 989 940 

172 41.00 Tubing 949 908 

173 41.00 Tubtng 908 887 

174 40.54 Tubing 867 826 

175 40.85 Tubing 826 785 

176 41.00 Tubing 785 744 

177 41.00 Tubing 744 703 

178 40.82 Tubing 703 663 

179 41.00 Tubing 662 621 

180 40.18 Tubing 621 581 

181 41.00 Tubing 581 540 

182 41.00 Tubing 540 499 

J T 1 2 2 

68-128 IN 

-182^= 

HOLE = 

2483.24 

7379.87 

FEET 

FEET 

JT tf LENGTH BOTTOM TOP 

183 40.55 Tubtng 499 459 

184 4 a 60 Tubing 459 418 

185 41.00 Tubing 418 377 

186 0.00 Tubing 677 377 

187 4055 Tubing 377 336 

158 41.00 Tubing 336 295 

189 40.50 Tubing 295 255 

190 41.00 Tubtng 256 2t4 

191 41.00 Tubing 214 173 

192 40.56 Tubing 173 152 

193 40.55 Tubtng 132 92 

194 40.50 Tubing 92 51 

195 41.01 Tubing 51 10 

196 0.00 Tubing 10 10 

197 0.00 Tubing 10 10 

12.50 RKB 10 -2 

JT 188-197= 501.51 FEET 

183-197 IN HOLE« 7881.38 FEET 

02-Aug-98OATE 



TABLE 4.L1-I 

Bottom-Hole Pressure Survey, Static Gradient Measurement 

DEPTH 
(feet) 

PRESSURE 
(psia) 

PRESSURE 
GRADIENT 

(psi/ft) 
TEMPERATURE 

(°F) 

TEMPERATURE 
GRADIENT 

(°F/ft) 

0 14.12 82.82 — 

1700 85.30 0.042 83.40 0.0003 

3000 679.62 0.457 87.81 0.0034 

6000 2050.61 0.457 102.63 0.0049 

7924 2928.40 0.456 104.06 0.0007 

Note: Static gradient survey performed following the pressure buildup/falloff test 



TABLE 52-1 

CEMENTING PROGRAM FOR WDW-1 

Type Casing 
Casing Size 

(inches) 
Hole Size 
(inches) 

Depth 
(feet) Cementing Detail 

Surface 13-3/8 17-1/2 390 Single stage, cemented to surface. 
Lead Slurry: 375 sacks Class 'C 
Lite + 3% calcium chloride + 1/2 Ib/sx 
Flocele 
Tail slurry: 150 sacks Class 'C + 3% 
calcium chloride 
86 sacks cement returns to surface 

Intermediate 9-5/8 12-1/4 2555 Single stage, cemented to surface 
Lead Slurry: 800 sacks Class V lite + 
1/2 lb/sx Flocele + 2 lb/sx Gilsonite + 
12% salt 
Tail Slurry: 200 sacks Class 'C + 2% 
calcium chloride 
133 sacks cement returns to surface 

Protection 7 8-3/4 9094 Two stage, DV tool at 5498 feet 
Stage 1: 600 sacks modified Class 'H' + 

0.4% CFR-3 + 5 lb/sx Gilsonite 
+ 0.5% Halad-344 + 1 lb/sx 
salt mixed at 13.0 ppg 

Caliper volume plus 20% excess, 
circulated 142 sacks cement to surface. 

Stage 2 (lead): 220 sacks Interfill C 
(35:65:6) mixed at 11.7 
PPg 

Stage 2 (tail): 550 sacks modified Class 
'H' + 0.5% Halad - 344 
+ 0.1% HR-7 + 0.4% 
CFR-3 + 5 lb/sx 
Gilsonite + 1 Ib/sx salt 
mixed at 13.0 ppg 

Caliper volume plus 20% excess, 
circulated 75 sacks cement to surface 

355/7QA4614.TBL 



TABLE 5.4.1-1 

DEVIATION SURVEYS 

DEPTH 
(feet) 

2481 

3441 

4432 

5277 

6768 

7571 

8604 

9160 

DEVIATION 
(degrees) 

1 

1-1/4 

1-3/4 

4-1/4 

3-1/2 

1-3/4 

1-1/4 

1 

355/70A4614.TBL 
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SECTION 31, TOWNSHIP 17 SOUTH, RANGE 28 EAST, N.M.P.M., 
EDDY COUNTY NEW MEXICO 

@-
N88*55'E - 300.0' 

I 

MEWBOURNE OIL CO. 
CHALK BLUFF 31 ST. §1 

(P&A) 

i 
N8ff55'E 

S88*55*W - 300.0' 

50 50 100 FEET 

SCALE: r - 5 0 " 
S 6 
^USGLO 1/4 COR. B.C. "194-T 

^ ® DENOTES: SET 1/2" IRON ROD. 
M W/ PVC CAP MARKED 

"PS 3239 PS 12641" 

NAVAJO REFINING COMPANY j 
S 6 
^USGLO 1/4 COR. B.C. "194-T 

^ ® DENOTES: SET 1/2" IRON ROD. 
M W/ PVC CAP MARKED 

"PS 3239 PS 12641" 

CHALK BLUFF 31 STATE #1 LOCATED 660 FEET FROM i 
THE SOUTH UNE ANO 2310 FEET FROM THE EAST LINE ' 

SECTION 31 . TOWNSHIP 17 SOUTH. RANGE 28 EAST. 
N.M.P.M.. EDDY COUNTY. NEW MEXJCO. 

FIGURE I.O—-1" 
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FIGURE 2.0-1 

RKB 14* 

Surface Elev. 3,678' 

1000 

2000 

3000 

4000 

Glorietta 3460 

Proposed Navajo Re-entry 
Mewbourne OH Company 

Chafk Bluff 31 State 

Drilling Mud 

Drilling Mud 

10 oe Class "H" from 30 to Surface 
•1/2" Hole Drilled to 39a 

Surface Casing: 13^er;46IMt; J-I 
6rd;9TfcCeetat39a 
Cemented with 150 sx Class "C, 
preceded by 375 sx of Litewate. 
a roui ated 86 sx to Surface 

12-1* 1 Hols t o i l 

WST; 36ltyft; J-65,8rd; ST&C sot at 2,669 
Cemented with 600 sx Lite followed by 200 sx 
Class *C, Circulated 139 sx to surface. 

66 sx Class 'H ' from 2,360to 2,606* 

46 sx a ase 'H ' from 3,624' to 3,734' 

Drilling Mud 

5000 
Abo 5,600 46 sx Class "H" from 6,21 C to 6,320* 

6000 
Drilling Mud 

7000 

8000 

9000 

10000 

Wolfcamp ft 690 

deoo 7,919 

Canyon 6,475' 

Strawn 9,016" 

Atoka 9,673 

Morrow 10,0161 

Drilling Mud 

Drilling Mud 

Drilling Mud 

Drilling Mud 

46 sx Class "H" from 6,630 to 6:449 

D9T#1 6,796* 

DST #2 7,210* 
DST # 3 7,382' 
D9T#4 7,413" 

46 sx Qass "H" from 7,756 to 7,669 

Lost Returns at Q419 
46 sx Qass "H1 from 61419 to 8,629 

Lost 26% Returns 9,138-9302' 

45 sx Qass 'H' frcm 9,624' to 9,734' 



4000' 

21 E 

9016 

s i l l 111 

I 
llll 

Total Depth: 10,200' I 

BELOW GROUND DETAIL 

All depths are referenced to the kelly 
bushing elevation of 12.5 feet. Surface 
elevation is 3678 feet. 

1. Surface Casing: 13-3/8", 48 lb/ft, J-55, ST&C 
set at 390' in a 17-1/2" hole. Cemented with 
150 sx Class C with 3% calcium chloride, 375 sx 
Class C Litewate w/ 3% calcium chloride and 
1/2 Ib/sx flocele. Circulated 86 sx to surface. 

2. Intermediate Casing: 9-5/8", 36 fb/ft, J-55, ST&C 
set at 2555' in a 12-1/4" hole. Cemented w/ 800 sx 
of Class C Lite w/1/2 Ib/sx flocele and 2 Ib/sx 
Gilsonite and 12% salt. Followed by 200 sx of 
Class C w/ 2% calcium chloride. Circulated 133 sx 
to surface. 

3. Base of the USDW at 493'. 

4. Injection Tubing: 4-1/2". 11.6 lb/ft, N-80, SMLS, 
R3, LT&C set at 7879*. 

5. DV Tool: at 5498'. 

6. Annulus Fluid: 8.7 lb/gal brine water mixed w/ 
UniChem Techni-Hib 370 corrosion inhibitor. 

7. Protection Casing: 7", 29 lb/ft, N-80, LT&C: 9094' 
to 7031*. 7", 29 lb/ft, P-110, LT&C: 7031' to 5845'. 
7", 26 lb/ft, P-110, LT&C; 5845* to surface. Set in 
8-3/4" hole. Casing cemented in two 
stages as follows: 

First Staoe 
600 sx modified Class H w/ 0.4% CFR-3, 5 Ib/sx 
Gilsonite, 0.5% Halad-344, and 1 Ib/sx salt mixed at 
13.0 ppg. Opened DV tool at 5498' and circulated 
142 sx to surface. 

Second Stage 
Lead Slurry: 220 sx Interfill 'C (35:65:6) mixed at 
11.7 ppg. Tail Slurry: 550 sx modified Class H wf 
0.4% CFR-3, 5 Ib/sx, Gilsonite, 0.5% Halad-344, 
0.1% HR-7, and 1 Ib/sx salt mixed at 13.0 ppg. 
Circulated 75 sx to surface. Top out w/ 20 sx 
premium plus 3% calcium chloride. 

8. Packer: 7" x 3.5" EVI Oil Tools (Arrow), Model 
X-1 retrievable packer set at 7879*. Minimum I.D. 
is 3.0". Wireline reentry guide on bottom. To 
release: turn 1/4 turn to the right and pick up. 

9. Perforations (2 SPF): 

Upper Zone: 

7924-7942', 7974-8030', 8050-8056', 8066-8080', 
8118-8127', 8132-8140', 8160-8164', 8170-8188*. 

Lower Zone: 

8220-8254*. 8260-8270', 8280-8302', 8360-8366', 
8370-8378', 8400-8410', 8419-8423', 8430-8446', 
8460-8464', 8470-8476'. 

10. PBTD: 9004' 

11. Cement Plug; 45 sx Class H from 9624' to 9734'. 

ENVIROCORP 
HOUSTOH.TX. 

| SOUTH REND, IH. 
0 SATOH ROUGE, IA. 

FIGURE 2.0-2 
NAVAJO REFINING COMPANY 

WDW-1 
ARTESIA. NEW MEXICO 

Date: 09/15/98 Checked By: B.R. 

Drawn By: LKM Approved By: B.R. 

Job No.: 70A4614 

File: WDW1.DS4 
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APPENDIX 1.0-1 

APPROVAL LETTERS FROM THE 
NEW MEXICO WATER QUALITY CONTROL COMMISSION, 

DATED MAY 21, 1998 AND JULY 2, 1998 



APPENDIX 1.0-1 
NEW MEXICO ENERGY, MINERALS 0.1 CONSERVATION DIVISION 
* * k „ . . . r ., 2040 South P-cfit-co 3lr««t 

& NATURAL RESOURCES DEPARTMENT ?"«•'•; 
(501) •27*7151 

RECEIVED 
JUN 011998 

envirocorp Services ik Technology im,. 
May 21, 1998 Houston 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-288-259-070 

Mr. Darrell Moore 
Navajo Refining Company 
P.O. Box 159 
Artesia, New Mexico 88211 

Re: Recent Request for Injectivity Tests 

Dear Mr. Moore: 

Reference is made to your recent request to conduct tests on the Mewbourne Oil Company, Chalk 
BIurT31 No. 1 located in Section 31, T17S, R28E to determine approximately stable injection 
rates and pressures. My staff has reviewed your request and the same is hereby approved for a 
period of 90 days, concluding on August 20, 1998. Fluids for testing will be limited to fresh 
water. The wellhead pressure will not exceed 1,490 psi. 

If my staff may be of further assistance, please do not hesitate to call Mr. Mark Ashley at (505) 
827-7155. 

LW/mwa 

xc: OCD Artesia Office 



NEW MEXICO ENERGY, MINERALS 
& NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION OIVISION 
2040 South Paeftoeo Slroat 
Santa Fa, Naw Maxleo 87505 
(SOS) 037-7131 

RECEIVED 

JUL 0 6 1998 
Envirocorp Services & Tecanoiogy 

July 2, 1998 Houston 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-288-259-084 

Mr. Darrell Moore 
Navajo Refining Company 
P.O. Box 159 
Artesia, New Mexico 88211 

Re: Modification of Recent Request for Injectivity Tests 

Dear Mr. Moore: 

Reference is made to your recent request to use light brine (approximately nine pounds per 
gallon) or fresh water for injectivity testing on the Mawbourne Oil Company, Chalk Bluff 31 No. 
1 located in Section 31, T17S, R28E to determine approximately stable injection rates and 
pressures. Based on the information received, your request is hereby approved. 

If you have any questions, please call me at (505) 827-7155. 

Sincerely, 

Mark Ashley 
Geologist 

xc: OCD Artesia Office 
Ms. Nancy Niemann, Envirocorp, 7020 Portwest Dr., #100, Houston, Texas 77024 



APPENDIX 2.0-1 

ORIGINAL WELL INSTALLATION DAILY REPORTS, 
MEWBOURNE OIL COMPANY, CHALK BLUFF STATE "31", 

WELL NO. 1 



HfiWBOURKE OIL COMPACT 
p. o. MM ib*n 

TYLEK. TEXAS 73711 

APPENDIX 2.0-1 

Laase Chalk Bluff "HI" stata 

County.., Eddy 

Blon* TownBOip 

Well Ho. 1 Location 660' TOT, ft 2310' FBL 

Stata H«w Hoiiro Snetlon 31 

1 ZS : Ranga 28E Sago i _ 

OATR DAILY RBP0RT3 

OCT 31 1992 

JUL 21 1993 

JUL 28 1993 

JUL 31 1993 

AUO 01 1993 

AUG 02 1993 

AUO 03 1991 

AUG 04 1993 

AUG OS 1993 

Win Ofi 1993 

AUG 07 1993 

AUO 00 1393 

AUO 09 1993 

Staked well 4 660' F.ST, A 2310* FBL Of Sec 31-173-2BB i n Eddy 
County, New Mexico. Location d r i l l a b l e . 

Hove in construction equipment. H i l l s t a r t building location Loday. 

Continue building location. 

Continue buiiaing location. 

Continue b u i l d i n i location. 

Continue building location* 

Contl mm building location. 

Continue building location. Should f i n i s h fori ay. 

390' (330')- Circ in Bed Beds A Anhydrite. HW 10.-1, Vis 32. Bit #1. 
Cite: 17 1/2", Typo: ft-1, SU: RT, Jets 3/12'R, IH 8 40' OUT 6 390' 
(mad* 360' in ft a/4 hrs). PP 10259, SPM 59, HOB M l , BPH 100, 
Collars 42,0001. { D r i l l i n g C 3/4, Circ l / i . I d l e fi, BU 11). 
REMARKS; Qpud 17 1/2" bole * 11:00 PM, 8/04/93, DAY 1 

UIS' (423 1). D r i l l i n g i n Red Beds * Anhydrite. Dav. 0 390' - 1/3 
dag. MW 0.4, Vis 28, CL 4(0OO. pH 10. Bit »2, Slxo: 12 1/4", Type: 
F37, SK: RR, Jets 10/11/11, TM ft 390' (made. 125* In 7 3/4 hxa). PP 
1375S, atn 60, W0B 63.0001, RPM 55, Collars 71,0009. ( D r i l l i n g 7 
3/4, Trip 3/4, Circ 1/4. RU Ran Ceg k Cmt 3 1/4, VOC & WU BOP 12). 
Ran 13 3/6" surface casing an tallows: 

13 3/8" Motched Texas Pattern Ehoa 
t-13 3/a" 48fl J-55 Srd STAC RJ w/Il' 
8-13 3/Q" 48V J-55 flrd STaC casing 

Total Casinj 
Lees KH Correction 
casing set At 

1.211 

43.83' 
34B.21' 
193.25' 
-Js23' 
390,00' 

Halliburton cmtd w/375 sks class "C" L i t e containing 1/29/aJc * 39 
CaclZ tallowed by 130 sks Class "C* containing 3* CaC12. PD te 343' 
ft 10:15 AH a/5/»3. Circ 06 sHa to p i t . 

17 35' (920*). D r i l l i n g In Anhydrite & Dolomite. Dev. 8 807* - 3/4 
oegs; 8 1338' - 3/4 dogs. MW 0.5, Via 28, CL 2000, pH 10. B i t #2 
(made 1345' in 31 1/4 hrs). PP 1375A, SPM 39, WOB 63.000*, RPM 55, 
Collars 71,0000. ( f i r m i n g 23 1/4. totco 1/2). PAY 3 

2150* (415')- D r i l l i n g i n Dolomite. Dav. 0 1039' - 1 1/4 rings; 9 
1988' - 1 1/2 degs. HW 8.6, Vis 28, CL 6000. B i t 02, OUT 8 1986* 
(made 1598' In 42 1/2 bra). Bit «3, Bisoi 12 1/4", Typei J44, SN: 
BR, Jets 3/11'a. IH 8 1989* (made 162* i n 8 hrs). PP 13004, SPM 59, 
WOB 65,0000, Collars 71,0001. ( D r i l l i n g 19 1/4, Trip 2 3/4 h is , 
TOtCO 1/2, Wash 120' to Blm vf/100' P i l l 1 1/2). DAY * 

2555' (405*). Circulating In Dolomite. Dev. 8 2201' - 3/4 dogs, MH 
8.6, Vis 2B. CL 16.000, pH 9. Bit 13, 3i*«: 12 1/4", Type; J14, SH: 
RR, Jets 3/11'a. IN 8 1988' OUT 8 2201* (made 213' in 10 1/3 hrs). 
Bit «4, Siae; 12 1/4", Type: J55, BW: RR, Jets 3/12's. IW 8 2201' 
OUT 9 2313' (tuadv 354' in 17 3/4 l i r a ) , r r 1100*, SPM 59, WOB 
65,0001, RPM 55, Collarc 71,0001. ( D r i l l i n g 20 1/4, TrlD 2 3/4. 
c.irr. 3/4, Wash t»Ul to Bum w/43" of r i l l 1/4). W5HARK3; Preparing to 
TOOH A xun 9 3/8" casing. DAV 5 



HjgWBOUBJtB OIL COM?AMI 
P, O. BOX 7baa 

TILER, TCXAS 73711 

LaaflA fihalk Bluff "31" fitata Vail Ha. 1 Locution 660' F9L 4.2310' FEL 

Count? Bddy Btato Mau He^oo StAC-.M on 31 

Hlock . TOWnBliltf_17_a. Range 20E 

DATK BAILY REPORTS 

AUG 10 1993 

AUG 11 1993 

AUO 12 1993 

AUG 13 1993 

AUG 14 1993 

AUU 13 1993 

AUG 16 1993 

AUg 17 1993 

1700* (145'). D r i l l i n g ln nn lora i t a . Dev. 8 2559' - 0 de?. KW 8.6, 
Vis 20, CL 16,000, pH 11.5. Bit 14, Size; B 3/4", Type; Verel 
&537C, SH; 15739, Jets 3/11'a, IH 8 26BS' (made 145« i n 3 hrs). SP 
14751. 9PH 58, WOB 60,0004, RPM 55, Collars 6B,OUU0. ( D r i l l i n g 3, 
Trip 2, Circ 1/2, Sun Csg * Cmt 6 1/2, WOC A NU BOP 12). Ran 9 
S/D" cag as follows: 

Davis-Lynch Guide Shoe 
1-9 3/0", 361, J-55, 3rd, LTC Bhoo Jt 
Davie-Lyneh Float Collar 
56-9 5/8". 360, J-55, Srd, STC Casing 

Total Casing 
Less KB Correction 
Casing Set At 

i.oo-
12.55* 
1 .40' 

2.513,23' 
2563.IB* 

2595.00' 

Halliburton cmtd w/600 sks Howco Lite "C" containing 1/7.4/ 
flocnln + vs/atc Gilsonite 4- 12k Had followed by 200 sks Class "C" 
MBUL uuiilalning 24 CaCl2. Plug down to 2S10' 8 3iOO PH, 8/9/93. 
Circ 133 ska to p i t . 

3543' (845'). D r i l l i n g in Dolomite. Dev. 8 3051' - 1/2 degs; 8 
3520' - 3/4 d»g». MW 8.4, Vis 28, CL 16,000, pli 11.0. B i t 95, Sixe-. 
3 3/4" (made 990' in 26 1/2 hrs). PP 147b«, StfM by, WOB 60,0003, 
KtM 35, Collars 6S,0001. ( D r i l l i n g 23 1/2, Tutcu 1/2). DAY 7 

4120* (575'). D r i l l i n g i n Dolonite. Dnv. tf 3983* - 1 1/4 degs. MW 
9.0, Vis 29. CL 33,000, pH 9.5. Bit 05, Sixe; 8 3/4" OUT 8 3900» 
(made 1433* in 41 hrs). B i t 16, fiisc; 8 3/4", Typei B547, SM: 
19373, Jets 12/12/11. IM 8 39SR' (made 1H2' i n b 3/4 hral vv 14250. 
SPM 38, WOB 60.000l. RPH 55, Collars 68,0001. ( D r i l l i n g 20 1/4, 
Trip 1/4, Totco 1/4, Wash to Btm w/no f i l l 1/4). DAY 8 

4635' (313')- D r i l l i n g i n Dolomite. Dev. 6 4633' - 1 3/4*. tfW 3.0, 
Vis 29, Ct. 03,000, pli 9.5. Dit 06, Oiaei 8 3/4", Type: B547, SN: 
19373, Jets 12/13/11, IH 8 3988' (nade 641' i n 12s* 1/4 hrs) PP 
14250, flPH 56. WOB 60.0000. RPM 60, Collars 68,0000- ( D r i l l i n g 23 
1/2, Totco 1/2). DAY 9 

S0S5' (430*). Drlg i n Dolomite, uev, 8 4995' - 3 1/4*. HW 9.1, Vis 
29, CL 65,000. Bit 06 OUT 8 5005' (made 1017' l n 47 hrs). Dit 07, 
Type: 8 3/4", Typot V547, SH: 19480, Jets 12/12/11. IM » 5005' 
(made 50' in 2 t\w). PP 14750, SPM 58, W0H 30,0008, RPM 60, Collars 
66.0008, (Drlg 19 3/4. T i l l * 3 3/4. Wash 40* to Btm v/Ho F i l l 1/2). 
DAT 10 

3313' (260'). D r i l l i n g i n Dolomite. Dev. « 5120' - 3 3/4*; 8 5213' 
- 4 1/4'i 8 5310' - 4 1/4*. MW 9.1, Vis 29, CL 60,000. B i t 07, (made 
310* in 24 1/2 hrs). PP 14754, SPH 58, WOR 20,oous, Collars 
68,0000. ( D r i l l i n g 22 1/2, Totco 1 1/2). DAT 11 

5503' (187*). D r i l l i n g i u Dolomite. Dew. 9 5401' - 4"; 8 54*7 • - 4 
1/2*. MW 9.2, Vis 29, CL 81,000. pH 10. B i t 07, (raadu 497* in 47 
1/2 h r s ) . PP 14750, 3PM 58, WOD 20,OOQf, RPM 60, C o l l a r s 68,0000. 
( D r i l l i n g 23, Totco 1). DAY 12 



MRWDOUitNB OIL COMPANY 
P. 0. BOX 7699 

WLUl. TiJAAtf 757U 

Lease C h a U WUitt "31" Brat a 

County Eddy 

NlOCk To\mshlo_JLl3 

wall NO. l Location 660' V3L 2310* FEfr 

Stato How Hoalco Section 31 ._ 

Ranqe 2AE Page 3 

DAttS BfLXLY REPORTS 

AUO 18 1993 

AUG 19 1993 

MIO 2U H1.1 

MW 19>*3 

AUG 22 1993 

AUQ 23 1993 

AUC 24 1993 

5786' (191'J. D r i l l i n g i n Dolomite. Dev. 8 5529' - 4\ 9 5732' - 3 
1/4". HW 9.2. Vlg 29. CL B9.0D0, pH lU. Bit 08, SlZfl 8 3/4", Type: 
J44C, SNi RR, Jets 11/12/12, IN 8 5527' (made 259' In 35 1/4 hrs| 
PP 14754, SPH 58, MOB 30,000*, RPM 60, Collars 68,0001. ( D r i l l i n g 
22 3/4, TOtCO 1 1/4J. DAY 14 

6225* (439'}. Drlg i n Dolomite, 
8 5974' - 3*; 6195' - 3 1/2". h 

Dev. 9 5786' - 3 1/2*; 9 5879' - 3'; 
MM 9.2. VlB 29, CL 90,000. pH 9. Bit 

•8, Size 8 3/4", Typai J44C, 3Ui RR, Jots 11/12/12, IW 0 5527' 
(made 698( i n SO hrs) PP 15OO0, SPH 58, WOB 65,0004, RPM 60, 
Collars ah.uooa. (Drlg 19 3/4. Trip, hole in DP 2 1/4. Totco 21. 
REMARKS: 8 5649' hole in DF 30 stds dwn. Ha f i l l a fter t r i p . DAY 16 

6790' (5A5*). D r i l l i n g in Dolomite. Dev. ft fe452' - 1 1/4". MH g.2. 
Via 29, CL 88,000, pH 10. Bit 19, (iiiada 1263' in 78 1/2 hrs) FP 
15001, 6PH 68, WOB 65.000«, RPM 65, Collsro 60,0000. ( D r i l l i n g 23 
1/3, Survey !/'•*)• RF.HRRKR; Circulated through steel, p i t a tor JU 
minutes ou eveuiiw Lowei, tidd l u l l returns. DAY 16 

fifths' (HR*)- Di'lg in nolomltn. Dev. ft fi"l95' - 7. t }7~. MW 9.1, Vis 
29, CL 67,000, PH 3. Bit 0fi OUT 8 6733' (madu 1260' in 79 hen). B i t 
«9, Type: 8 3/4", Type: ATJ44C, BHI D48WC, Jets 12/12/12. IN 8 
6795' (made 30* in 1 hrs). PP 1500*. SPM 58. WOB 65.0000, BPM 60, 
collars 68.0000. (Dtlq 1 1/2, r r i n io 1/2, c i r c 2. pu DSY Tools 2, 
D3T 01 5 1/4, Ravorae Out 3/4, LD DOT Tools 2). REMADKOi Ron DOT 01 
in Wolfcamp fmn from 6605' to 6795'. IMP 30080, IFP 42t-lH$«. XslP 
179*0 , JT? 1121-17931, • FSlT~i8230, FHP 3OB80, Temp 94*, Opened cool 
w/good blow off btm of bucket Increasing to 60, No shows to 
surface. FF had max of 20 in 30 mins, decreasing to 10 ounces at 
end of flow. No shows to surrace. Rec 4002' of fmn f l u i d . Sample 
chamber rocuvorys 2400 cc ls of fmn wtr.~~ DAY 17 

7210' (385* ).TQH.ObT 02. Uolomlte A Lima. MW 9.1, Vis 29, CL 88,000. 
pH 9. Bit 09, (made 415' ID 19 hrs). PF 15000, 3PM SB, WOB 05,0000, 
RPM 60, Collars 68,0001- (Drlg 18, Trip 3 1/1, Circ 3 3/4). DAY 18 

7350' (140')- D r i l l i n g in Lime A Dolomite. MW 9.1, Vis 29, CL 
BB,D00, pH 9. Bit B9, (made 555* i n 21 3/1 hrc). PP 15000, SPH 58, 
WOR 65.0000, RPK 60, Collars 68.0000. ( D r i l l i n g h */4. Trip ft. Wash 
86' Lu buLlutu w/no f i l l 1/2, Cut Drly Line 3/4, Run DST U2 2, FU 
Tost Toole 3 1/2, Pull On Stuck Pipe 1, LD Toot Toolu 2 1/2). 
REMARKS; Checked for loss thru steel p i t s 8 7230'. Lost 4 bols In 
30 rains. Ran DST 02 ln Wolfcamp fmn from 7Qlfi'-721Q'. HIP 33050, 
IFF 44-670, IOIP^"860. Attempted to open tool f o r f i n a l flew. 
Onable to open tool duo to collars above too l being hydros ta t l e a l l y 
stuck. Worked pipe and were unable to work loose. Dropped bar and 
opened ci r c sub. Wara abla to work collars loose and TOOH w/toals. 
Opened tool w/weak blow increasing to 16 3/4 ounces at end of IF 
puriua. NO show tu surface. Rec 20 stos of d r i l l s t r i n g w/small 
ohow of gas. Sample CUambor Recoveryt 700, 1000 cc's of gas-cut 
drl g mud. Temp 120*. DAY 19 

7382' (32'). TIH w/bit. Dev. 8 7332' 2 1/4*. HW 9-1, Via 36, Ch 
82,000, pH 8.5. Bit 09, (made 567' in 26 1/2 hrs) PP 15000, SPM 56, 
WOB 63,0000, RPM 60. Collars 6S.OOO0. ( D r i l l i n g 1 3/4, Tripping 9 
3/4, Ci,rc 4 1/4, Run D&T 03 4 1/2, PU Tost Tools 1 1/2, Reverse Out 
3/4. t.O Test. Tools 1 1/21. REMARKS: Wan MT 03 In Wolfcamp Fmn from 
,7230'-73fl2' (132*}, IHP 34510, irP 2030-3530, ISIP 24180. FFF 3550-
924*, F S l F 2435*. fiurfoco A c t i o n Opcnod t o o l w/woek b l o w 
Irinrftafitng tn htm nf hnr.Vcnr. in R mlnn. Man anrfane praRfi 14 1/2. 
uni». fF: oyoutid H/wtidK blow. Max surldcw pmtii* 12 uxu. Nu tihow to 
curfaco on either flow period. D r i l l PIPQ Rocovoryi 406' of 
s l i g h t l y gas-cut Orlg mud \ 1933' of fmn wtr wjstrong sulfur smell-
ijample Cliainbai- Heootgiy; 330*, 1.01 Cull uf yaw, 1600 uv'x vf wl*. 



HBVBODBNB OIL COMPANY 
P. 0. BOX 7698 

TYJ.KR, TEXAS 75711 

loaao Chalk Bluff "31" State 

County Bddr .,-

Bloc* TOWDfihil 

K*H » o — 1 Location BfiO' rsL a- 2310' F B L 

fltota HOtf H Q K I C Q S a e t i o n 3 ,̂ 

Bange 2B.lL Pago 4 

UATR DAILY KKPQRT3 

AUG 25 1093 

AUG 26 1993 

AUG 27 1993 

AUG 28 1993 

AUO 29 1993 

7441* (59*)- D*lg In I n Dolo. NW 9.1, Vis 29, CT. HV,00U, pH 10. 
Rlt C9, (made 646' l n 28 3/4 hrs) PP 13000, SPM 5S, WOB 65,0000, 
RPM 60, Collars 60,0000. (Drlg 2 1/4, Trip 11 1/4, Wach 90* to Btra 
W/HO F i l l 3/4, Circ 2 1/2, Run DST 04 4 1/2, PU Teal: Tonla 1, LD 
Test Tools 1 3/4). REMARKS: Ran DST 04 In Wolfcamp Fmn frum 7305'-
7413' (28M. HIP 34850, JPP 1910-1560 i n 30 mino, IGIP 99i0 i n 60 
mlna, PPP 1224-1740 i n 60 mins, FEIB 48B0 i n 170 minn. Kurt ace 
Action^ i n i t i a l opening w/woak blow increasing to btm uf bucket in 
2 mine. Built to 151 i n 30 mins thru 1/8" bubbla hoae. £hut t o o l 
i n . Oaa to ourface In 3a mins, volume TSTM. FF: opened v/w«aV hint* 
turned thru 1/4" choice. 121 in 3 nine* decreasing; to 40 Ln 30 wius. 
Remained 40 Lu end uC f i n a l flow. Oaa volume TSTM, 1 1/2' 2' laay 
flame. D r i l l Pipe Reoovarvi Rec 300* of s l i g h t l y gas-cut r a t holn 
drlg mud w/trace nf suitur water, aamole chamber Recovery: 800,.57 
cuft of aas, 350 cc's uf wU. CL 63,000 ppn. DAY 21 

7851' (410 1)- TO Cor DST 85 In Dolomite. MW 9.1, Vie 28, GL 80,000, 
PH 9. B i t 09. (made 1056' i n 46 1/2 lu*) PP 15000, 3PM 50, RPM 60, 
Collars 60,0008. ( D r i l l i n g 17 3/4, Tripping 2 1/4, Circ Samples 8 
7B40' 1, Cire f o r DST 05 3 ) . DAY 22 

8215* (364'). D r i l l i n g i n Dolomite. Dov. e 7851' - 1 1/4'. MW 9.1, 
Vis 28, CL 80,000, pM 9.5. Bit 09, (made 1420' In S3 1/4 hrs) PP 
Ib/b*, SPM 58, HOC 65,0000, RPM 60, Collars 68,0000. ( D r i l l i U y 6 
3/4, Tripping 0 1/4, Waah 70' to btm w/no f i l l 1/4, RR 1/2, DfiT 05 
4 1/3, PU test tools 1 1/4, Reverse out 3/4, LD test toolR 1 3/4). 
REMARKS: At 7995'. lost 25-30% returns. At 8028' c-lru Uuu steel 
Pits A lost 3* bbls i n 30 mins. At 8123' pumped 30 SSI. LCM sweep, 

~~Kt report tlwa, d r i l l i n g w/95% returns. 

ahM.'Wtft" no» 7015'-7051' I HP 30320, IFP 
FPP 29130-29138, FSIP 29130. Slip 38040-

SURFACB ACTIOW: i f started w/good blow on 1/4" choke beginning 
N/5.5# iiici«4i*ina to 400 in 25 mine, decreasing to 300 i n 30 mins. 
Ho gas to ourfaeo. PF started w/good blow on 1/4" choke beginning 
W6 oz. in 5 mins, decreasing tn U ox. i n 20 mins. remained dead 
throughout rest of yr. DRILL, sypiwa HBCOVHRY: Rec G060' (70.7 
bbla) FW. Ho show of o i l . Mud p i t cample: BW=.ll 8 60", CL 78,000. 
Sample Recovery: RW=.35 8 60*, r.T. 2S.oao. SAMPLE CHAHHKH RKCOVKRT: 
11000, .06 cuft oC gan, 2375 uw's* tmi MU. 

8494' (279*). Working stuck d r i l l erring. Dolomite. Dev. 8 8342' -
1 1/2'. MW 9.3. Vis 37, WL 20, CL 80,000, ?H 9. B i t #9, (made 1699' 
ln 59 hre). PP 15000, SPM 58. WOB £6,0000, RPM 60, Collars 68,000*. 
( D r i l l i n g 5 3/4, Trip S 1/3, Totco 1/2, Mix T.CM 7 1/4, Work Stuck 
String 3, spot o i l & work stuck string 2). REMARKS: Hi t 5' void 
while drlg 9 8414', lost conplotc returns. Pumped LCH" p i l l A 
regalneg yai returns. Lost complete returns jU7b'. Pumped LCM 
P i l l & regained p a r t i a l returns. TOOK ft removed j e t s from b i t & 
b u i l t up 400 bbl LCM p i l l containing 700/bbl LCM matorial. TIH A 
spotted p i l l 9 8434*. While spotting p i l l A r o t a t i n g , d r i l l s t r i n g 
became stuck. Attempted to work string louse unsuccessfully. 
Spotted 70 bbls o i l around collars A l e t soak. Periodically working 
atring i n aa attempt to gat loose. At report time e l l e f f o r t s have 
been unsuccessful, DAY 24 

8494' (0M- Laying down fishing tonIn. Dolomite. HW 9.3, y i s 37, WL 
20, CL 60,000, pH 9. (Tripping 8, Working Stuck D r i l l String 0 1/4, 
Run Proo L'eiut a M»Uo »»ek Otf 4 l / i , »U a LD Visaing Tools 3, Jar 
on Fish i / 2 ) . REMARKS: Continued working d r i l l s t r i n g 
uusucceaBfully. KU Jorrel Services & tan free point. Found coll a r s 
stuck 0 8300'. Backed o f f collars 8 8255'. Tool! u/collars & PU 
fishing tools. TIH. engaged flan A jarred same loose. TOOH 4 
started laying down fishing toola. DAY 25 



HfiWBOOUHE OIL COMBUTT 
P. O. BOX 7698 

m f i » , TftXAA 75711 

Lttftitft ghaU ttltttl "31" atfltB,.. Well M U — 1 Location CCO' F3L 4.-2310' FBL 

County Eddy. State W«u Hoxioo Suction 31 

block Tuj*n»liiii__jJJa P«©9«_2flfi Pago fi_ 

DATS DAILY BJBPOAT0 

AUO 30 1993 

AUG 31 1993 

SEP 01 1993 

SEP 02 1993 

SEP 03 1993 

SEP 04 1993 

6EP 06 1993 

SEP 06 1993 

8650* US* 1)- D r i l l i n g In Line. HH 9-2, VU 3B. WL 10, CL 80,000, 
PH 9, PV 6, TP 10, dels 7/18, PC Film, Calciun 1560, Solido 2.26, 
LCM 81. Bit 09 (made 1B59' i n 73 1/2 hrs). PP 16250, BPM 54. WOB 
60,0000, 60, Collars 630008 (840*). ( D r l l l l n q 14 1/2, Tripping 
3 1/4, Wash 20 Jts to Btn 4 1/4, Finish LD Fiahing Toolo 2). 
BEMABKSs Bo j o t tod Bit 09. TIH a washed 20 j t s to btm. Had Ion* of 
2 bbls on evening tour A 15 bbls on morning tour. DAY 26 

8896' (24S')> D r i l l i n g in.Lime. Dav. 0 8876' - 1 1/4". HW 9.2, Vie 
3ft, WL 12/ CL 78,nmi, pH 9.5. PV 7, iF 9, GOIB 6/14, PC 1/31, 
calcium 1480, Sollda 2.54, LCM 78. B i t 09, (na.de 2100* i n 97 hra) 
PP 16500, SPM 54, WOC 60,0001, BPH 60, Collars 63,0008. ( D r i l l i n g 
23 1/2. Totco 1/2). REMARKS: T.oat 3 bplii on daylights, 13 bbls on 
evenings, 20 bbls on morning Luuc. DAT 27 

9077' (183 1), Circ A mixing LCM in Lime. MW 9.3. Vis 36, WL 12. CL 
79.000, PU 9.3, PV 9. TP 8, Gels 7/17, FC 1/32. B i t 09, (made 2202' 
in 110 bra) PP isoo*. CPH 54, woe 60,ooo«, RPM 60, coll a r s 63,ooos. 
( D r i l l i n g 21, Mix LCH Mud 1 1/2, RR 1 1/2). BEMABKS: At 9060' l o f t 
40 bbls mud. Pumned swept A regained f u l l returns. Resumed drl g 
w / f u l l returns but started losing returns. Pumped additional sweep. 
At report time have 85% returns. In last 4 hrs, l n * t St) bbls mud. 

9138' (61'). D r i l l i n g i n time. Dev. 8 9077' - 1/2*. MW 9-3, Vis 39, 
WL 12, CL 75,000, pH 10. B i t 19 00T 8 9077' (made 2282' i n l l f l 
h r aj. B i t UU, Size: 8 3/4", Type; HP62, SN: TH6443. Jet* 3/13's. 
IM 4 9077' (made 61' i n 0 3/4 hrs). PP 12500, CPH 50, WOC 60,0000, 
RPH 60, Collars 63,000*. ( D r i l l i n g 8 3/4, Tripping 6, Totco 1/4, 
d m ^ 1/4, Cut Drlg Lina 1, Test BOP stack 4. aet Sits 3/4). 
REMARKS: Have joat B6 bbls mud in 16 hra. DAY 29 

9302* OfeV). D r i l l i n g i n Lime. HW 9.4, vis 41, ML 10. CL lo.ooo, 
pli 9.5, PV 12, TP IS, Oels 14/29, FC 1/32, Solids 3.34, LCH B0. Bit 
010, Siao- 8 3/4", Typo. HP63, SHi TK6443, Jets 3/13's. IH 6 9077' 
(made 235' tn 32 3/4 hra). PP 13750. SPM 58, WOC 60,0000, PPM 60. 
CQIUCG 63,0006. ( D r i l l i n g 24). REMARKS: Last 170 bbls on 
daylights, 75 bblo on ovonIng, 12 bbls on morning tour. Total loss 
for past 24 hra is 257 bhlfi. At report time d r i l l i n g w/95% returns. 
DAT 30 

9474* (172 1)- D r i l l i n g in Limn. MW 1.4, Vis 45, WL 10, CL 65,000, 
PM 9.5, PV 14, YP 15, Guls 18/34, FC 1/32, Calcium 1000, Seiida 
3.6%, LCH 100. Bit #10, Bizo: 8 3/4", Typet HP62, SN: TH6443, Jets 
3/13's. IH 8 9077' (made 307' i n 56 3/4 hrs). PP IJJ**, SPM 5B, WOC 
60,0000, RPM 60, Collars 63,0000. ( D r i l l i n g 24). REMARKS; Lost 40 
bbls on daylights, 30 bbls on evening, 20 bbls on morning tour. 
Total loss for past 24 hrs i s 90 bbls. At report fcl me d r i l l i n g 
w/93* returns. DAT 31 

9568' (158'). D r i l l i n g i n Lime A Shale. MW 9.4, Vis 48, WL 12, CL 
68,000, pH 9.5, PV 14, IP 19, GBls 16/30, FC 1/32, calcium 880, 
Solids 4.0%, LCH 90. Bit 010, Disci 8 3/4", Typei HP62, EN: TII6443, 
Jots 3/13'fl. IH 8 9077' (mado 555* in B0 1/4 hrs). PP 137*0, HPM 
58, WOB 60,0001, RPM 60. C o l l a r s 63,0000. ( D r i l l i n g 23 1/2, TOtCO 
1/2). REMAUKQ: Lost 25 bbls on daylights, 50 bblo on overling, 8 
bbls on morning tour. Total loss for pawt. 24 hrw is S3 bbls. At 
report time d r i l l i n g w/35 % returns, ftiggud up mud f i l t e r and put 
i n service at 3i30 1*11. DAY 22 

3791' (159'). D r i l l i n g i n Lime A Su«le». MW 9.3, Vis 38, LS 12, CL 
81,000, pli 9.5, PV 13, YP 21, Gals 15/28, FC 1/32, Calcium 1100, 
Solids 2.M. Hit. *10 (made 714' l n 104 1/4 hrs). r r 1373*, SPM 58, 
WOB 60,0000, RPM 60, CoLluttf 63,0000. (Drlg 24). REMARKS: Ko mud 
loot i n laot 24 hro. DAY 33 



HBVBODBIK OIL COMPANY 
P. 0. BOX 7698 

TYL̂ R, TEXA0 73711 

LBBBO Chalk B l u f f "31" Statu 

County BddY . .... 

Block 

Well Mo,—1 Location 660' PSL A- 3310' FBL 

tttata Mew Moxico Saetion 3,1 

.*or U a t P _ J L Z a R a » g e „ 2 f i E page 6__ 

DATE DAILY REPORTS 

SEP 07 1993 

SEP 08 1993 

SEP 09 1993 

SEP 10 1993 

SEP 11 1993 

SEP 12 1993 

99451 (154';. D r i l l i n g l a Lima ft Shala. HV 9.5, Via 39, WL 7, CL 
82,000, pH 9.S, PV 15, YP 19, Qels 16/31, FC 1/32, Solids 3.41, LCM 
78. Bit 910 (made 8681 in 128 1/4 hrs). PP 13250, SPH 57, WOB 
60,0009, RPK 60, Collars 63,0008 (840'). ( D r i l l i n g 24). REMARKS: Ko 
mud lost past 24 hra. DAY 34 

16,039' (94'). D r i l l i n g i n Lime & Shale. HH 9.5, Vis 40, WL 97, Cl 
81,000, pH 9.5, PV 16, Y? 18, dels 17/34/ FC 1/32, Solids 3.5%, LCM 
6*. Dev. « 9959' - 1 3/4*. B i t 110, OOT 6 9959* (made 714* i n 104 
1/4 hrs). Bit 811, size 8 3/41', Type: RR, IH 8 9959' (made 80* it. 
13 hra) PP 13500, SPH 57, WOB 60,0000, RPM 60, Collars 63,000ft 
(840'). ( D r i l l i n g 15 3/4, Trip 6 1/2, Totco 11/4, Hash 60' to Btn 
W/NO F i l l 1/2). REMARKS: Lost 23 bbls i n la s t 13 hra, DAT 35 

10/177' (130*). D r i l l i n g in Lime & Shale. MW 9.5, Vis 40, WL 6 ( CI 
80,000, pli 9.5, PV 16, YP 15, Gels 12/26, FC 1/32, Calcium 900, 
Solids 3.71, LCH 6.50. a i t #11, Size 8 3/4", Type: RR. IH 8 9959' 
(made 318 i n 37 hra) PP 13508, SPH 57, WOB 60.0008, BPH 60, 
Collars 61.300ft. ( D r i l l i n g 24). REMARKS: Lost 29 bbls nud past 24 
hrs. DAY Jf 

10,200* (2:')- D r i l l i n g i n Shale. MW 9.6, v i s 40, WL 8, CL 85,000, 
pH 8.5, PV *2, YP 14, Gels 11/25, FC 1/32, Solids 3.6*, LCM 58. Bit 
811, Size i i 3/4", Type; RR. IH 8 9959' (made 218* i n 37 hrs) Pl 
1350*, SPH 57, WOB 60,0000, RPH 60, Collars 63,0008. ( D r i l l i n g • 
1/2, Trip 5 1/2, Circ 2, Logging 13). REMARKS: TD 8 9:30 AM or 
9/9/93. Steal line TD 10,197'. Logger's TD 10,184*. DAY 37 

10,200* (0'). Plugging well. (Trip 3 1/4, Circ 2 1/2, Logging 1, 
H00 9, LDDG's 1 3/4, Plugging Well 6 1/2). REMARKS; Set 45 ek "H1 

Neat 9 9734' & 8528'. Set 55 sk "Hu Neat 8 7866*. Set 45 ak "h" 
Neat 8 6648', 5320* & 3734'. DAY 38 

10,200* (O'l- IDLE. (WOC 4, HD L Clean Pits 4, Plugging Well 5 
Idle 11). REMARKS: Set 65 sk "H" + 2% CaC12 8 2605*. WOC 4 hrs 
Tagged cut 8 2350'. Set 40 sk "H" Neat 8 440'. Set 10 sk "H" Neal 
at surface. B*A operations complete 8 3:00 PK 9/11/93. Released ri< 
9 7:00 PH r/U/93. DAY 39 



APPENDIX 2.0-2 

WELL COMPLETION OR RECOMPLETION REPORT 
AND LOG, FORM C-105 



Suban to Appropriate,. 11 >~ ;̂-. 

SUU Lease - 6 copies 
Fee Lease — 3 copra 
nr?TRTrrT 
P.O. Box 1980, Hobo«,(Mtf {g*240 / 

M jIViS'O'i Sate of New Mexico A P P E N D I X 2 . 0 " 2 
Energy, Minerals and Natural Resources Department Form C-105 

Revised M-S9 

DISTRICT n 

P.O. Dower OD, Artesia, NM 8S210 

DISTRICT IH 
1000 Rio Biazot R i , Aztec, NM 87410 

fiMLgC^SERVATION DIVISION 
P.O. Box 2088 

Santa Fe, New Mexico 87504-2088 

WELL API NO. 

30-01 
5. Indicate Type of Lease 

STATE • FEE • 
6. Suie Oil AGs* Lease No. 

B-2071-28 
WELL COMPLETION Ofl RECOMPLETION REPORT AND LOG 

la. TypeofWetl: 
O I L W E U O GAS WELL i_! DRY LAI OTHER 

b. Type of 
HEW 
WEU. L J • • E5 • RBSVX • cncx 

7. Lease Name or Uait Agreement Name 

Chalk Bluff "31" State 
2. Name of Operator 

Mewbourne Oil Company 
1. Well No. 
1 

3. Address of Operator 

p.o. UUA 
4. WeU Location" 

GS241 

9. Pool aame or Wildcat 

Uait Letter 0 : 2310 Pea Fmm The EdSt T ™A 

Section 31 Township 17S Range 2 C E 

G60 Feet From Tbe SOUtfl Line 

NMPM Eddy County 
10, Data Spudded 

08/04/93 
11. Date TJ). Readied 

09/09/93 
12. Data Compi (Ready to Prod.) 13. Bent*** (DF* RKB, XT, GR. nc.) 

3C78* GR 
14. Elev. r "'"ct~H 

15. Total Depth 

10.200' 
16. Plug Back TJ). 17. If Multiple Compl How 

MaayZbnes7 
18. Intervals . Roury Tools (Cable Tools 

— " i i —-
19. Producing intervaJ(s), of this mmpiwion - Too, Bottom. Name 20. Was Directional Survey Made 

Un 
21. Type Electric aad Other Logs RUB 

Dual larking, Density tif*nfrnn, Snrn'r ' TMi^ariw 'Tnhr--; fret',) 
22. Was Well Cored 

LiO. 
CASING RECORD (Report ail string set in well) 

CASING SIZE WEIGHT LB TFT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLED 
13-3/8" 48 f? 390' 17-1/2" 375 sks. "C" L i t e + None 

150 sks."C" ifeet 
q-h/8" ML 2555' 12-1/4" SOQ sks. "C" L i t e + SL£L£. 

200 sks Meet 
24. UNER RECORD 25. TUBING RECORD 

<T7V TOP BOTTOM SACKS CEMENT SCREEN SIZE DEPTH SET PACKER SET 

26. Perforation record (interval, size, and number) 

N/A 

27. ACED. SHOT, FRACTURE . CkMJLNT, SQUHh/h', t T C 26. Perforation record (interval, size, and number) 

N/A 

DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED 
26. Perforation record (interval, size, and number) 

N/A 

26. Perforation record (interval, size, and number) 

N/A 

26. Perforation record (interval, size, and number) 

N/A 

TK. PRODUCTIO N 
Date Ftrst Production Production Method (Flowing, gai lift, p—Kpmg • Site and typ* pwtor) Well Slams (Prod, or SJua-Jt) 

Data of Test Houn Tested Choke fti" Prod n For 
Test Period 

Oil-BbL Gas-MCF Water - BbL Gas- Oil Ratio 

Flow Tubing Press. Casing Pleasure Calculated 24- OU - BW. 
Hour Rate i 

Gas-MCF Water • BbL 

| 2y. LhspoMuuu i« CM (Sotd, used for fmi, vtmud, tie.) 

Oil Gravity - API - (Corr.) 

Test Witnessed By 

3a List Attachments 
Deviation Report 

31. / hereby certify that the informaticnjuicnvn on ootn sides of ihis form is tru* <*tu i*/.*^. 

feL^ ^ B i l l Pierce Signature 

— .4 . arid beiief 

r.ue Drln. Supt. i w 09/23/<" 



jr. 

INSTRUCTIONS 
This form is to be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newly-drilled 
or deepened well. It shall be accompanied by one copy of all electrical and radio-activity logs run on the well and a summary of all special 
tests conducted, including drill stem tests. All depths reported shall be measured depths. In the case of directionally drilled wells, true 
vertical depths shall also be reported. For multiple completions. Items 25 through 29 shall be reported for each zone. The form is to be 
filed in quintuplicate except on state land, where six copies are required. See Rule 1105. 

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE 
Southeastern New Mexico Northwestern New Mexico 

T.Anhy T.Canyon 8 7 S ^ ' T. Ojo Alamo T.Penn. "B" 
T. Salt T. Strawn SflliL T. KirtJand-Fruitland T. Perm. "C* 
B. Salt T. Atoka $573' T. Pictured Cliffs T.Perm. "D" 
T. Yates 5061 T. Miss T. diff House • T. Leadville 
T. 7 Rivers 596' T. Devonian T. Menefee T. Madison 
T. Queen 1176' T. Silurian T. Point Lookout T. Elbert 
T. Grayburg Idfi?1 T. Montoya T. Mancos T. McCracken _ 
T. San Andres i - i . Simpson T. Gallup T. Ignacio Otzte. 
T. Glorieta 3lftfi'._ T. McKee Base Greenhorn T.Granite 
T. Paddock; T. Ellenburger T. Dakota T. 
T. Blinebry T. Gr. Wash T. Morrison T. 
T. Tubb T, Delaware Sand T. Todilto T. 
T. Drinkard T. Bone Springs T. Entrada T. 
T. Abo 5398' T.frorrow 100161 T. Wingate T. 
T. Wolfcamp 6593' T. T. Chinle T. 
T. Perm T. T. Perrnain T. 
T. Cisco (Bough Q 7816' T. T. Perm "A" T. 

OIL OR GAS SANDS OR ZONES 
Va 1, from. to No._3, from- to 
Jo. 2, from. to No. 4, from. to 

IMPORTANT WATER SANDS 
Include data on rate of water inflow and elevation to which water rose in hole. 
No. 1, from. to feet. 
No. 2, from. to feet. 
Na 3, from. to feet 

L I T H O L O G Y R E C O R D (Attach additional sheet if necessary) 

From To 
Thickness 

in Feet 
Lithology Fran To 

Thickness 

ia Feet 
Lithology 

0' 

400' 

6900* 

7800' 

8500" 

9600' 

400' 

6900* 

7800' 

8500' 

9600' 

10200' 

400' 

6500' 

9001 

700* 

1100' 

600* 

Surface rock, Anhydrite 

Dolonite, Chert, Sandstc 

limestone, Shale, Chert 

Dolomite, Shale 

Limestone, Shale 

Limestone, Sandstone, Ch 

B, Sha 

r t , & 

le 

Shale 



APPENDIX 2.0-3 

SUNDRY NOTICE FOR PLUG AND ABANDONMENT, 
FORM C-103 



Submit 3 Copies 
lo Appropriate 
District Office ,. 

DKTRTrT! 
P.O. Box 1980, Hobbs, NM 88240 

nwTBirrn 
P.O. Drawer DD, Artesia, NW 

State of New Mexico 
Energy, Minerals and Natural Resources Department 

nscr... .;N DIVISION 
a LOIL^GONSER VATION DIVISION 

P.O. Box 2088 
v k $ ' 3 1 " r^^FSfi^ew Mexico 87504-2088 

APPENDIX 2.0-3 
Form C-103 
Revised M-89 

DISTRICT TTT 
1000 Rio Brazos R±, Ante, NM 87410 

WELL API NO. 

30-015-27592 
5. Indicate Type of Lease 

S T A T E ! FEE • 
6. State Oil & Gas Lease N a 

B-2071-23 
SUNDRY NOTICES AND REPORTS ON WELLS 

( DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUGBACK TO A 
DIFFERENT RESERVOIR. USE 'APPLICATION FOR PERMIT" ' " A 

(FORM C-101) FOR SUCH PROPOSALS.) 
1. Type of Weil: 

on. — 
WELL | _ J WELL OTHER 

7. Lease Name or Unit Agreement Name 

Chalk B l u f f " 3 1 " State 
2. Name of Operator 

Mewbourne Oil Company 
8. Well No. 

3. Address of Operator 

P. 0. Box 5270 ; Hobbs, New Mexico 88241 
9. Pool name or Wildcat 

I l l i n o i s Camp Morrow, North 
4. Weil Location 

Unit Letter . n • 2310 . Feet From The 

Section 31 Township 

E a S t Line and 6GQ 

17S Ran^ 28E NMFM 
10. Elevation (Show whttktr DF. RKB, RT. GR, etc.) 

3678' GR 
Check Appropriate Box to Indicate Nature of Notice, Report, or Other Data 

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF: 

PERFORM REMEDIAL WORK Q PLUG ANO ABANDON • REMEDIAL WORK O ALTERING CASING • 
TEMPORARILY ABANDON O CHANGE PLANS • COMMENCE DRILLING OPNS. O PLUG AND ABANDONMENT • PULL OR ALTER CASING O CASING TEST AND CEMENT JOB CH 

OTHER: • f lTHFP- • • • 

rk) SEE RULE 1103. 

9-9-93: Drilled 8 3/4" production hole to a T.D. of 10,200' K.B. Ran electric logs and 
evaluated well. 

9-10-93: Decided to plug well. Received verbal permission from Mike Stubblefield w/NMOCD 
office in Artesia to plug well. Placed cement plugs at following depths: 

45 sacks of Class "H" Neet @ 9734' 
45 sacks of Class "H" Neet @ 8523' 
55 sacks of Class "K" Heet @ 7866' 
45 sacks of Class "H" Neet @ 66481 

45 sacks of Class "H" Neet 0 5320' 
45 sacks of Class "H" Neet @ 3734' 
65 sacks of Class "H" Neet W/2% CaCl- @ 2605'. tJOC 4 hours. Tagged 
top of cement nlun @ 2350'. f _ 

40 sacks of Class "H" Neet @ 44 
10 sacks of Class "H" Neet From 
30' to surface. 
Rig released G> 7:00 PM, 9-11-93 
Installed dry hole marker. 

, hereby certify that the i 

SIGNATURE 

iatofonnxioa aboveunt^n) complete to the bat of my knowledge ad belief. 
r 

' = ^ 2 TITLE — 

TYPE OR PRINT NAME 

Drilling Superintendent D A T E 

TELEPHONENO. 

Sept. 13, 1993 

(This apace for State Use) 

APPROVED BY- Fie 1*1 &Lf. DATE flf>f t i - "i H 

OONDmONSOP APPROVAL. IF ANY: 



APPENDIX 2.5-1 

FORMATION FLUID ANALYSIS 

i n s ? 
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IJLlll̂ ^ iNciliii ikOM^ 
tiW AteideflnAvamjte(Sute9 Ufaboc*.Twos 75424 B0D*37S*1296 «ID*794*IZ» fw(80a«734-i298 
472S ffipiuy Avenue, Suite A s( Paso, Taxas 75322 BH8»S88«34« 915*585*3443 FAX 915*5B5»49<4 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 

September 18.1d98 Attention: Darrell Moore 
Receiving Data: 08/01/96 goi £. Main 
Sample Type: Water Artesia. NM 36210 
Project Ne: NA 
Preset Location: Waetewater Walls - Artasta 

ROOM TJCMPJUtATURE 
N03-N* TSS TDS 

TA# FIELD CODE (mgfl) (mg/l) (mo/L) 

Sampling Deta; 07/31/98 
Sample Condition: I & C 
Sample Received by: MS 
Preset Name: NA 

FLUORIDE CHLORIDE SULFATE 
<mg/L) (mg/L) <mo/U 

T103911 Upper Zona <1Q 48 16,000 37 8.500 1,800 
T103912 Lower Zone <10 170 33,000 26 19,000 2J200 
T103994 Upper Zone 1:1 <10 230 9,000 1G 3,900 1.200 
ICV 4.8 ... 0.97 12 12 
CCV 4.8 — — 0.04 12 12 

RPD 4 0 a 8 0 1 
% Extraction Accuracy 95 — 104 96 99 
% Instrumenl Accuracy 97 — 98 97 96 98 

REPORTING LIMIT 10 — 0.1 O.S 05 

PREPDATE 08/06/98 08/09/96 08706/98 ca/oT/ae 08/06/98 08/06/98 
ANALYSIS DATE 08708/98 08/09/98 08/06796 06/07/08 08/06/96 06/06/98 

ALKALINfTY SPECIFIC SPEOIFIC 
(mg/L ee CaCo3) GRAVITY CONDUCTANCE PH 

HC03 coa (gmiL) (uMHOS/cm) fa.u.) 

T103911 Upper Zone 1.400 «1.0 1,018 27,000 7.8 
T103O13 Lower Zone 1,000 <1.0 1.034 62,000 3.1 
T103994 Upper 2bne 1:1 410 8 1.000 13,000 8.8 
ICV 1,100 1.100 — 1,396 70 
CCV 1.130 1,060 — 1,387 70 

RPD 1 1 0 1 0 
% Extraction Accuracy .« —« — 98 — 
% Instrument Accuracy 91 91 — 90 100 

REPORTING LIMIT — 

PREP DATE 08/11/98 08/08/88 08/07/98 08/09/98 
ANALYSIS DATE 08/11/88 06/06/98 08707/98 08/09/98 
•NOTE: Out of hoJdtao, time for N03-N. 
METHODS: EPA 180.1,300.0,160.2.160.1, 340.2,120.1, 310.1; ASTM D854-92. 
CHEMIST: pH/TSS: BP N03»N/FLUORlDE/CHLORIDE/SULFATE/SPECIP1C GRAVITY: JS 

TDS/SPECIRC CONDUCTANCE/ALKAUNITY: RS 
N03-M SPIKE; 125mrtLN03-N. N03-N CV: 5.0 mo/L N03-N. 
FLUORIDE SPIKE' 10 mgfl. FLUORIDE. FLUORIDE CV: 1.0 mtfl FLUORIDE. 
CHLORIDE SPIKE: 312.S mo.1 CHLORIDE CHLORIDE CV: 12.5 mfll CHLORIDE, 
SULFATE SPIKE 312.8 mgA SULFATE SULFATE CV: 12.8 mpA SULFATE. 

DATE Director, Dr. Blair Leftwbh 



Ilil^ INC JilliLjilllliiiM 
H/01 A6*de*? Avenue. Suite9 LaMweicTwW 73424 80r>3?8»1296 8C6»7M*1?9B rAX 8C6 •794• 1298 
4726 Rip'w Suite A El POM. Teicss 79922 688»S88«3443 915* 585*3443 FAX 91$»585»4S*4 

E-Mail. Iafc«tt*f»»nalysts com 
ANALYTICAL RESULTS FOR 
NAVAJO REFINING 

September 18,1998 Attention: Darrell Moore 
Receiving Date: 0*01/98 501 E. Main 
Sample Type: Water Artesia. NM 86210 
Project NA 
Project Location: Wastewater Wetlfi«Artesia 

ROOK IBMPBRMUfeS 

Sampling Date: 07/31/98 
Sample Condition: I & C 
Sample Received by: MS 
Project Name: NA 

N03-N* TSS TDS FLUORIDE CHLORIDE SULFATE 
TA# FIELD CODE (mgA.) (mg/L) (mgA) (mg/L) (moA) (mg/L) 

T103993 Upper 2one 2:1 <10 560 11,000 14 6,000 1,400 
ICV 48 — 0.97 11 12 
CCV 4.8 — — 0.94 11 12 

RPD 4 0 8 8 5 1 
% Extraction Accuracy 95 — 104 93 99 
% Instrument Accuracy 97 — 98 97 93 98 

REPORTING LIMIT 10 — — 0.1 05 0,5 

PREPDATE 08/06/98 08/09/98 06706798 08707/96 06/10/98 08/06798 
ANALYSIS DATC 08708/98 08/09/98 06/06/98 08/07/96 08/10/68 08708798 

ALKALINITY SPECIFIC SPECIFIC 
(mg/LaaCaCo3) GRAVITY CONDUCTANCE P H 

HC03 003 <g/mL) (uMHOS/cm) (au.) 

Tl 03003 Upper Zone 2:1 700 <1.0 1.010 16,000 8.2 
ICV 1.100 1.100 — 1,396 70 
ccv 1.130 1,060 — 1,387 7.0 

RPD 1 1 0 1 0 
% Extraction Accuracy — — — 96 ... 
% Instrument Accuracy 91 91 — 99 100 

REPORTING LIMIT _ — — — 

PREP DATO 08/11/98 06706/98 08/07/96 06709/98 
ANALYSIS DATE 08/11/98 08/06798 08707/98 08709/98 

•NOTE: Out of holding time for N03-N. 

METHODS: EPA 180.1,300.0.160.2.160.1,340.2,120.1,310.1; ASTM D854-92. 
CHEMIST: pH/TSS: BP N034A/FLUORIDE/CHLORtDE/SULFATE^PEClFIC GRAVITY: JS 

TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS 
N03-N SPIKE: 125 rng/L N03*N. N03-N CV; 5.0 mg/L N03-N. 
FLUORIDE SPIKE 10 mg/L FLUORIDE. FLUORIDE CV: 1,0 mg/L FLUORIDE. 
CHLORIDE SPIKE: 1,260 mg/L CHLORIDE. CHLORIDE CV; 12.5 mg/L CHLORIDE. 
SULFATE SPIKE: 312.5 mOASULFATE. SULFATE CV: 12.5 mfl/L SULFATE. 

Director, Dr. Blair Leftwlcn DATE 



Ui iLllbl̂  iNcillli. JJilllilLll JlJl 
670' Aberdeen Awue. Suite 9 
4725 Ripley Avsnue. Suite A 

L'jfcbiKk. Texas 7SM74 HUU»378»1295 ao6»7M« 
Ei FaflO. Tew 79922 888*S68«34C3 315»585i 

E-Mail. lab®tra=eafialysKnm 
ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darren Moore 
501 E. Mam 
Artesia, NM 88210 

1296 FAX 800*794*1298 
3443 =AX915*585*«44 

September 16,1668 
Receiving Date: 08/01/98 
Sampie Type: Water 
ProjectNo: NA 
Project Location: Wastewater WeOs - Artesia 

BOOM f tMKRMOKB 
NQ3-N* TSS 

TA# FIELD CODE (mg/L) (mg/L) 
TDS 

(mg/L) 

Sampling Date: 07/81/98 
Sample Condition: I & C 
Sample Received by: MS 
Project Name: NA 

FLUORIDE CHLORIDE SULFATE 
(mgA) (mg/L) (mg/L) 

T103995 Upper Zone 12 <10 320 8,000 24 2.600 950 
T103996 Lower Zone 2:1 «10 630 23,000 13 14.000 1.700 
T103997 Lower Zone 1:1 <10 430 18.000 20 12,000 1.500 
T103098 Lower Zone 1:2 <10 230 13.000 23 13.000 1.10O 
ICV 4-8 — — 0.97 12 12 
CCV 4.8 0.94 12 12 
RPD 1 0 8 8 1 4 
% Extraction Accuracy 106 — ~- 104 90 108 
% Instrument Accuracy 97 — 96 97 97 97 

REPORTING LIMIT 10 — — 0.1 0.5 0.5 

PREP DATE 06/06798 08708/98 oa/os/gs 08f07/98 06706/98 08/06796 
ANALYSIS DATE 06706798 08/09/98 06708/98 08/07/98 05/08/98 08/06/98 

ALKALINITY SPECIFIC SPECIFIC 
(rng/L as CaCo3) GRAVITY CONDUCTANCE PH 

HC03 C03 (Q/mL) (uMHOS/cm) (a.u.) 

T103996 Upper Zone 1:2 340 4 1.010 9,300 6 6 
T103008 Lower Zona 2:1 570 <1.0 1.019 44,000 8.2 
T103997 Lower Zone 1:1 540 2,0 1.023 34.000 9.4 
T103996 Lower 2one 1:2 370 10 1.009 20,000 8.6 
ICV 1,100 1.100 — 1,396 7.0 
CCV 1,130 1,080 —. 1.387 7.0 
RPD 1 1 0 1 0 
% Extraction Accuracy — 98 
% instrument Accuracy 91 91 — 99 100 

REPORTING UMIT 

PREPDATE 08711/98 06706798 06707/98 08709/98 
ANALYSIS OATE 08/11/98 06708798 08/07/96 08/09/96 
•NOTE: OtttofnoMmg time for N0341 
METHOOS: EPA 160.1. 300.0.160.2,180.1,340.2,120.1, 310.1; ASTM D854-82. 
CHEMIST: pH/TSS: BP NOS^FLUORIDE/CHLORIDE/SULFATE/SPECIFIC GRAVITY: JS 

TDS/SPECIPIC CONDUCTANCE/ALKALINITY: RS 
N03-N SPIKE: 125 mg/L N03-N. N03-NCV: 5.0 mg/L N03.N. 
FLUORIDE SPIKE: 10 mg/L FLUORIDE. FLUORIDE ov: 1,0 mg/L FLUORIDE. 
CHLORIDE SPIKE: 312.5 mg/L CHLORIDE CHLORIDE CV: 12.5 mg/L CHLORIDE. 
SULFATE SPIKE: 312.8 mg/L SULFATE. SULFATE CV: 12.5 mg/L SULFATE-

Director, Dr. Btafr Leftwich DATE 



iLtllM INC JkllL^ 
6701 Aberdeen Avanus. SU'IRH 
4725 Hiptov Avonuo. A 

September 16,1998 
Receiving Date: 06/01/98 
Sample Type: Water 
Project Nc: NA 
Project Location; Wastewater Wells - Artesia 

A f t a r I S hours S 130 

LiJbbOCfclfees 79424 eC0O7B»!296 
El P«9. Taw* 73922 a8B*5B6*3«43 

E-Marl: lstidtrflceanelYSls.com 
ANALYTICAL RESULTS FOR 
NAVAJO RERNING 
Attention: Darren Moore 
501 E. Main 
Artesia, NM 88210 

906*794*129G FAX BOC*734 • 1293 
915*585*3443 FAX 915-585*4944 

Sampling Date: 07/31/98 
Sample Condition: I & C 
Sample Received by: MS 
Project Name: NA 

N03-N* TSS TDS FLUORIDE CHLORIDE SULFATE 
TA# FIELD CODE (mg/L) (mg/L) (mgA) (mgA) (mgA.) (mgrt) 

T103911 Upper Zone <10 3,200 17,000 2.7 7.200 1.800 
t1039ia Lower Zone <10 1.040 38.000 2.0 22.000 2.100 
T103993 Upper Zone 2:1 <10 1.900 11,000 12 49,000 1,300 
ICV 4.7 mmm 0.97 11 12 
ccv 4.7 — — 0.96 11 11 

RPD 3 3 1 0 5 0 
% Extraction Accuracy 105 — — 100 93 110 
% Instrument Accuracy 96 — 101 97 93 97 

REPORTING LIMIT 10 — — 0.1 0.5 0.5 

PREPDATE 08726798 06712/96 08/10/9B 08712/98 08/10798 06710/98 
ANALYSIS DATB 08/28/88 08/12/98 08/10798 08/12/98 08/10/98 08/10/98 

ALKALINITY SPECIFIC SPECIFIC 
(mg/L as CaCo3) GRAVITY CONDUCTANCE pH 

HC03 C03 (gmiL) (uMH OS/cm) (8.U.) 

T103911 Upper Zone 720 36 1.018 27.000 8.6 
T103912 Lower Zone 570 8.0 1.036 68,000 6.4 
T103993 Upper Zone 2:1 480 24 1.016 18,000 8.6 
ICV 1.080 1.100 mmm 1.335 7.0 
CCV 1,040 1,120 1,327 7.0 

RPD 1 1 0 2 0 
% Extraction Accuracy mmm — 94 mmm 

% Instrument Accuracy 90 90 — 94 100 

REPORTING LIMIT mmm mmm mmm _̂ mmm 

PREP DATE 08/14/88 08711/96 08/10/98 08/12/96 
ANALYSIS DATE 08714/98 06711/96 08710/98 08/12/98 
•NOTE: Out of holding time for N03.N, 
METHODS; EPA 150,1, 300.0,160.2,160.1, 340.2,120.1, 310.1, ASTM D85442. 
CHEMIST: pH/TSS: BP N03^/FLUORIDE/CHLOR1DB8ULFATE/SPECIFIC GRAVITY: JS 

TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS 
N03-N SPIKE; 125 mg/L N03-N. N03-NCV: 5.0 mg/L N03-N. 
FLUORIDE SPIKE: 10 mg/L FLUORIDE. FLUORIDE CV; 1.0 mg/L FLUORIDE. 
CHLORIDE SPIKE: 1,250 mg/L CHLORIDE. CHLORIDE CV: 12.5 mg/L CHLORIDE. 
SULFATE SPIKE: 1,260 mg/L SULFATE. SULFATE OV; 12.S mgA SULFATE. 

Olrector, Dr. Blair Leftwich DATE 



6701 Abordean Avenue, Suits 9 
47Z5 A picy Aven JB, Suits A 

September 16,1066 
Receiving Date: 06/01/98 
Sample Type: Water 
ProjectNo: NA 
Project location: Wastewater WeHs - Artesia 

A f t o r 16 h<mr* 6 130 

Lubbock. Texas 79424 B00«378*1298 
t-i *MD. Texan 79922 B98>S89-34A3 

E-Mail iMlreeesralys&.i.'U-ri 
ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
601 E. Main 
Artaaia, NM 86210 

R0fi»794-I2tt FAX8Elfi*734*1298 
fltS»38S-3443 FAX 9l5*S85«4944 

Sampling Date: 07/31/98 
Sample Condition: 18 C 
Sample Received by: MS 
Project Nama: NA 

N03-N* TSS TDS FLUORIDE CHLORIDE SULFATE 
TA# FIELD CODE (mg/L) (mg/L) (mg/L) (mg/L) (mgA.) (mg/L) 

T103994 Upper Zone 1;1 <10 370 8,700 17 3,500 1,100 
T10399S Upper Zone 1:2 <10 300 6,600 24 2.400 880 
T103996 Lower Zone 2:1 <10 300 27,000 12 14,000 1,600 
ICV 4.7 — — 0.97 11 11 
CCV 4.7 — — 0.96 11 11 

RPD 3 3 1 0 2 2 
% Extraction Accuracy 105 — — 100 9 2 - 9 5 -

% Instfument Accuracy 96 — 101 97 93 95 

REPORTING LIMIT 10 — — 0.1 0.5 0.5 

PREPDATE 06726796 06712/98 06710/98 08/12/98 08/10/93 08/10/98 
ANALYSIS DATE 08/26708 08/12/98 08/10/98 06712/96 06710/98 08/10798 

ALKALINITY SPECIFIC SPECIFIC 
(rng/L as CaCo3) GRAVITY CONDUCTANCE PH 

HC03 C03 (grttiL) <uMHOS/cm) (au.) 

T103994 Upper Zone 1:1 520 58 1.012 14,000 8.7 
T103995 Upper Zone 1:2 370 20 1.004 11.000 9.0 
T103996 Lower Zone 2:1 430 8.0 1.021 48,000 8.5 
ICV 1,080 1.100 — 1.335 7.0 
CCV 1,040 1 t120 — 1,327 7.0 

RPD 
% Extraction Accuracy 
% Instrument Accuracy 
REPORTING LIMIT 
PREP DATE 
ANALYSIS DATE 

90 90 

2 
94 
94 100 

08714/98 06/11/98 06710798 08/12/98 
06714/98 06711/98 06710/98 08/12/58 

•NOTE: Oat of holding time for N0341 
-NOTE: Chloride and Suffate epJkea % Extraction Accuracy lew. LRB spikes % Extraction Accuracy 

uaad doe to matrix drfftailbee. LRB eplkee in range. 
METHODS: EPA 160.1,300.0,160.2,160.1, 340.2,120.1, 310.1; ASTM D854-92-
CHEMIST: pH/TSS: BP N03-N/FLUORIDE/CHLORIDE/SULFATE/SPECIFIC GRAVITY: JS 

TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS 
N03-N SPIKE: 125 mg/L N03-N. N03-N CV: 5.0 mg/L N03-N. 
FLUORIDE SPIKE: 10 mg/L FLUORIDE. FLUORIDE CV: 1.0 mg/L FLUORIDE-
CHLORIDE SPIKE: 312.5 mg/L CHLORIDE CHLORIDE CV: 12.5 ma/L CHLORIDE. 
SULFATE SPIKE; 312.5 mgA, SULFATE. SULFATE CV: 12.3 mg/L SULFATE. 

Director, Dr. Blair leftwich DATE 



INC JJlkl̂ ^ 
6701 Aberisoi AAMIHW. Suit* 9 
4729 nipliy Avenu*. Suite A 

September 16,1968 
Receiving Date: 06/01/98 
Sernpte Type: Water 
ProjectNo: NA 
Project Location: Wastewater Welle - Artesia 

A f t e z 16 h o u r * fi 130 

Lubbock, Te«$ 79424 e00«37**l296 
t l H*M. tows >H822 988*588*3443 

E-Mail lab#racearelvsis.com 
ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: DarroU Moore 
501 E. Main 
Artesia, NM 68210 

606*734- tfflfi FAX 306*794* 129B 
915*585«3443 FAX9'5*S8S-49A4 

Sampling Date: 07/31/98 
Sample Condition: I & C 
Sample Received br- MS 
Project Name; NA 

N03-N* TSS TDS FLUORIDE CHLORIDE SULFATE 
TA# FIELD CODE (mg/l) (mg/L) (mg/L) (mg/l) (mg/L) (mg/L) 

T103997 lower Zone 1:1 <10 160 22,000 16 11.000 1,500 
T10398Q Lower Zone 1:2 «10 340 15,000 22 7,100 1,000 
ICV 4,7 — 0.97 11 11 
CCV 4.7 — — o.as 11 12 

RPD 3 3 1 0 1 1 
% Extraction Accuracy 105 — — 100 91 93 
% Instrument Accuracy 96 101 97 94 97 

REPORTING LIMIT 10 — — 0.1 0.5 0.5 

PREP DATE oaae/aa 06/12/98 08/10/96 08/12/98 08/10/98 08710/98 
ANALYSIS DATE 06/26/98 08/12/96 06710/98 08/12/96 08/10/98 08/10/98 

ALKALINITY SPECIFIC SPECIFIC 
(mg/L as CaCo3) GRAVITY CONDUCTANCE pH 

HC03 C03 (pymL) (uMHOSfcm) (8.U.) 

T103997 Lower Zene 1:1 340 32 1.012 37.000 8.8 
T10399S Lower Zone 1:2 300 16 1.009 26,000 8.6 
ICV 1,080 1,100 — 1.335 7.0 
CCV 1,040 1,120 — 1,327 7.0 

RPD 1 1 0 2 0 
% Extraction Accuracy — — — 94 — 
% Instrument Accuracy SO 90 — 94 100 
REPORTING UMIT — — — — — 

PREPDATE 08/14/98 06/11/96 06710/98 06712/98 
ANALYSIS DATE 08/14798 08/11/98 06710/98 06/12/98 

•NOTE: OtrtofhoMh^timeforN09-N. 

METHODS: EPA 160.1,300.0,160.2,160.1, 340.2,120.1, 310.1; ASTM D854-92. 
CHEMIST: phVTSS: BP N03-NVFLUORIDE/CHLORIDE/8ULFATS/SPECIPIC GRAVITY: JS 

TDS/SPECIFIC CONDUCTANCE/ALKALINITY: RS 
N03-M SPIKE: 125 mg/L N03-N. N03-NCV 5.0 mg/L N03-N. 
FLUORIDE SPIKE: 10mg/L FLUORIDE. FLUORIDE CV: 1.0 mg/L FLUOR! DC 
CHLORIDE SPIKE: 82-5 rng/L CHLORIDE- CHLORIDE CV: 12.5 mg/l CHLORIDE. 
SULFATE SPIKE: 62.5 rngftj^ULFATg SULFATE CV: 12.3 mgA SULFATE. itj^L 

Director. Dr. Blab- Leftwich DATE 



















APPENDIX 2.5-2 

PACKER FLUID CORROSION INHIBITOR 



m 
DESCRIPTION: 

USES: 

APPLICATION: 

TYPICAL 
PROPERTIES: 

HANDLING: 

TECHNI-HIB™ 370 

PRODUCT BULLETIN 

APPENDIX 2.5-2 

UNICHEM 
A Division of BJ Service* Company 

TECHNI-HIB 370 is a cationic blend of water soluble, film forming corrosion inhibitors, 
formulated for use in water, and water/oil systems. 

TECHNI-HIB 370 is recommended for the inhibition of corrosion caused by carbon 
dioxide, hydrogen sulfide and bacterial deposits. TECHNI-HIB 370 has been 
developed for use in waterfloods, brine disposal operations, producing oil wells with 
a high water-to-oil ratio and gas transmission lines. TECHNI-HIB 370 also has 
excellent solubility and dispersibility for use under static conditions such as packer 
fluids. 

1. 

2. 

3. 

4. 

TECHNI-HIB 370 shouid be fed continuously with a chemical injector for all 
surface applications. 

For gas transmission lines, TECHNI-HIB 370 should be injected with a spray 
nozzle or atomizer. The use concentration is normally 10-60 ppm. Gas 
transmission tines wiil require % pint to 1 quart per 1 MM cubic feet of gas. 

Optimum treatment is determined by monitoring with corrosion coupons, 
electronic instruments, or iron/ manganese counts. 

For use as a packer fluid inhibitor, TECHNI-HIB 370 should be mixed with 
fresh water or brine at a rate of 1/4% to 1% of the fluid volume. 

Specific Gravity @ 60°F 
Pounds Per Gallon @ 60°F 
Pour Point 
Flash Point 
PH 
SOLUBILITIES: 

Fresh Water 
2% Brine 
15% Brine 
Crude Oil 

Appearance 

0.96 
7.97 
-5*F 
98°F 
6-7 

Soluble 
Soluble 
Dispersibie 
insoluble 

Clear Amber Liquid 

WARNING! FLAMMABLE. Keep away from heat, sparks, and open flame. Keep 
container dosed when not in use. Do not breathe vapors, use with adequate 
ventilation. Avoid contact with eyes, skin, and clothing. Refer to Material Safety Data 
Sheet for additional information and first aid. 

PACKAGING: TECHNI-HIB 370 is sold in 55-gallon drums and bulk 

3/92 
8701 New Trato Dfhm, The Woodlands TX 77381 Office (713) 362-44S* FAX: <?ia) 3S3-7S0S 

* * TOTAL PAGE.02 *w 



M A T E R I A L S A F E T Y D A T A S H B K T PASS 1 

Product Home: TBCHHI-HTB 370 

SecCion: OX PRODUCT inBHTZFlCUtTCN 

UNICHEM 
A DIVISION OF BJ SERVICES CO. 
707 N. LEECH 
HOBBS/ NM 88241-1499 

Product Name: TECHNI-HIB 370 

Trade Name: Corrosion Inhibitor 

Chemical Description: 
Proprietary blend of cationic confounds 

Sectionx 02 

% : Ranw 
isopropyl alcohol 00067-6^3-0 < 25% 
methanol 00067-S6-1 < 5% 

Sectioa: 03 PHySICAI. DATA 

Freezing Point: 2 Deg.F. 
Boiling Point, 760 mm Hg: appx 190 Deg.F 
Specific Gravity<H20«l) t 0.955 Solubility i n water: Complete 
Appearance and Odor: Clear amber l i q u i d ; pungent odor. 

Section: 04 FIRE AND EXPLOSION HAZAKD EATA 

Flaah Point (Teat Method) : 93 Deg.F TCC 

Extinguishing Media 
C03, dry ohemical, water spray or fog, or foam. Use water to 
keep containers cool, isolate "fuel" supply from f i r e . 
Contain f i r e f i g h t i n g liquids f o r proper disposal. 

Special Fire Finr*""-**"! Procedures 
Do not enter confined f i r e space without proper personal 
protective equipment including NIOSH approved self-contained 
breathing apparatus with f u l l facepiece operated i n the 
positive pressure demand mode. Do not inject a solid stream 
of water or foam into hot, burning pools; this may cause 
splattering and increase f i r e intensity. Evacuate personnel 
to a safe area. Keep unnecessary people away. 

unusual Fire and gxploaion Hagardfl 
This material i s v o l a t i l e and readily gives off vapors that 
may travel along the ground or be moved by ventilation and 
ignited by p i l o t l i g h t s , other flames, sparks, heaters, 
smoking, el e c t r i c a l motors, st a t i c discharge, or other 

Emergency Telephone 505-393-7751 
Previous Version Date 9/21/93 
Date Prepared 10/01/96 
Version: 0000005 



M A T E R I A L S A F E T Y D A T A S H E E T 

Product Home: T B C S S I - H X B 370 

PAGE 2 

SectiOtt: 04 FIRE AHD BXFLOSIGH HAZARD DATA CUHTIKUKD 

ignition sources at locations distant from material handling 
point. Never use welding or cutting torch on or near drum 
(even empty} because product (even just residue) can ignite 
explosively. Containers may explode from internal pressure 
i f confined to fir e . Keep containers cool. Keep unnecessary 
people away. 

Section: 05 HEALTH IflflAPD DATA 

Effects of Overexposure 
Bye Contact i the liquid i s irritating to the eyes and 

produces intense stinging and burning. I f not promptly 
removed, may cause eye damage. 

Skin Contact: repeated or prolonged contact with the skin 
may cause irritation and dermatitis. 

inhalation: vapors may cause irritation of the eyes, nose, 
and throat. Prolonged exposures may cause nausea, 
headache, dizziness, unconsciousness, cardiac depression, 
optic complications and death. 

Ingestion? can cause burning of the gastrointestinal tract, 
nausea, vomiting, bleeding, CNS depression, hemolysis, 
blindness and pulmonary damage. Can be fatal. 

Chronic Exposure: For methanol, chronic poisoning from 
repeated exposure has been manifested by conjunctivitis, 
headache, giddiness, sleeplessness, gastric disturbances 
and failure of vision. 

Emergency and Firat Aid Procedures 

SJLLH . 
Wash with soap and water. Remove contaminated clothing and 
launder contaminated clothing before reuse. Oet medical 
attention i f redness or irritation develops. 

SSS 
Plush eyes immediately with large amounts of water for at 
least 15 minutes. L i f t lower and upper lids occasionally. 
Get medical attention. 

TjfflALATIOH 
Remove victim to fresh air. Give a r t i f i c i a l respiration i f 
not breathing. I f breathing i s difficult, administer oxygen. 
Keep person warm, quiet and get medical attention. 

mmfoTiow 
Call a physician immediately. Give victim a glass of water. 
Do NOT induce vomiting unless instructed by a physician or 
poison control center. Never give anything by mouth to an 
unconscious person. 

Section: 06 REACTIVITY DATA 



M A T E R I A L S A F E T Y D A T A S H E E T 

product Same: TKCHNI-RTB 370 

PAGE 3 

Section: OS REACTIVITY DATA CUjfrlHUlfl) 

S t a b i l i t y — Conditions to Avoid 
None known. 

Incompatibility (Matex*iJ,ff 
Avoid contact with strong oxidizing agents, strong alkalies, 
and strong mineral acids. 

TTai^rtr^ Decomposition Products 
Thermal decomposition or combustion may produce smoke, 
carbon monoxide and carbon dioxide. 

Hazardous Polymerization Mav Occux ( Y«Yea/N°Ho) : N 

Hazardous Polynerization — Conditions to Avoid 
None 

Section: 07 SPILL OR LEAK PROCEDURES 

Steps to be Taken i f Material i a Eeleaced or Spilled 
Eliminate sources of ignition. Persons not wearing suitable 
personal protective equipment should be excluded from area 
of s p i l l until clean-up has been completed. Shut off source 
of s p i l l i f possible to do so without hazard. Prevent mater
i a l from entering sewers or watercourses. Provide adequate 
ventilation. Contain spilled materials with aand or earth. 
Recover undamaged and minimally contaminated material for 
reuse or reclamation. Place a l l collected material and s p i l l 
absorbents into DOT approved containers. 
Advise authorities. Xf this product i s an EPA hazardous 
substance (see Section 10), notify the U.S.EPA and/or the 
National Response Center. Additional notification pursuant 
to SARA Section 302/304 (40 CPR 3SS) may also be required. 

waste Disposal Method 
Treatment, storage, transportation and disposal must be in 
accordance with EPA or State regulations under authority of 
the Resource Conservation and Recovery Act {40 CFR 260-271) . 

Section; OS SPECIAL PROTECTIVE IKFORMAX1UN 

Respiratory Protection 
I f workplace exposure limit (s) of product or any component 
is exceeded, an NIOSH/MSHA approved air supplied respirator 
i s advised in absence of proper environmental control. OSHA 
regulations also permit other NIOSH/MSHA respirators 
(negative pressure organic vapor type) under specified 
conditions. Engineering or administrative controls should 
be implemented to reduce exposure. 

Ventilation 
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Section.: OS SPECIAL PROTECTIVE INFORMATION CCHTXJgpBD 

The use of mechanical dilution ventilation i s recommended 
whenever this product ia used in confined spaces, i s heated 
above ambient temperatures or i s agitated. When applicable/ 
sufficient local ventilation should be provided to maintain 
employee exposures below safe working limits (THA1 a). 

Protective Cloves 
Neoprene/ nit r i l e , polyvinyl alcohol (PVA), polyvinyl 
chloride (PVC) 

Eve Protection . 
Chemical splash goggles or face shield in compliance with 
OSHA regulations i s advised; however OSHA regulations also 
permits safety glasses under certain conditions. The use of 
contact lenses i s not recommended. 

Other Protective Equipment 
Bye wash and safety shower 

S e c t i o n ; 09 SPECIAL PRECAUTIONS 

Precautions to be Taken in Handling and Storing 
Avoid contact with eyes, skin or clothing. Avoid breathing 
vapors or mist. Keep away from heat, sparks, and open flames 
and never use a cutting torch on or near container (even 
empty) or explosion may result, vapors may travel to areas 
away from the work site and ignite. 

Other Precautions _ 
Containers of this material may be hasardous when emptied. 
Since emptied containers retain product residues (vapor, 
liquid, and/or solid), a l l hazard precautions given in the 
data sheet must be observed. Do not transfer to improperly 
marked container. Do not use pressure to empty container. 
Do not cut, heat, weld, or expose containers to flame or 
other sources of ignition. Keep container closed* Use with 
adequate ventilation. Wash thoroughly after handling. 
Containers should be grounded and bonded to receiving 
container (s) when being emptied. Containers should not be 
washed out and used for other purposes. 
FOR INDUSTRIAL USE ONLY 

S e c t i o n : 10 REGULATORY INFORMATION 

Snperxund Amendmerits and Reauthorization Act Of 1986 (SARA) Title I U 

Section 302/304-Bxtremelv Hazardous substances Uo CFR 355) 
SARA requires emergency planning based on Threshold Planning 
Quantities (TPQs) and release reporting based on Reportable 
Quantities (RQS) i n 40 CFR 355 (used f o r SARA 302, 304, 311 
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Sectionx X0 REGULATORY INFORMATION CUmTlNUEU 

and 312). These values are subject to change and the 
regulations should be consulted to verify current statutory 
requirements. 

Components present in this product at a level which 
could require reporting under the statute are: 

Orrniparwrot Bane HQ TPQ % Range 
**NONE** 

Section. 311/312 r h — I n v e n t o r y Reporting Retmjjgmenta (40 CFR 370) 
The Superfund Amendments and Reauthorization Act (SARA) may 
require submission of reports (chemical l i s t , MSDS, Tier I & 
Tier I I ) to the State Emergency Response Commission, Local 
Emergency Response Committee and the local fire department. 
The SARA physical and health hazards related to this product 
are: 

X Acute Health Hazard _ Sudden Release of Pressure X Fire 
X Chronic Health Hazard _ Reactive 

Section 31?-T.<«* ~* T*~4~ ̂ — 7 q 1 y <*° 3 ?3> 
This product contains the following toxic chemicals subject 
to the reporting requirements of Section 313 of the 
Emergency Planning and Community Right-to-Rao v Aat of 1906 
(40 CFR 372). This information should be included in a l l 
MSDSs that are copied and distributed for this material. 

Component Same CAS f 
methanol 00067-56-1 < 5% 

CKRCIA. 40 CFR 261 AMD 302 
The Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) requires notification of the 
National Response Center 1-800-424-3802 of any release of a 
Hazardous substances equal to or greater than the reportable 
quantities (RQs) listed in 40CFR 302.4. Values are given in 
pounds for the component and not the mixture, i f applicable. 
(These values are subject to change and the regulations 
should be consulted to verify current statutory levels.) 

Component: Hane CAS # CBRCftR HQ 
methanol 00067-56-1 5000 

OSHA Exposure Limits 
CCUSXtfWfflt 
isopropyl alcohol 
TWA ppm: 400.0 TWA WG/M3: 980.0 STEL ppm: 500.0 STEL MQ/M3: 1225.0 

methanol 

TWA ppm: 200.0 TWA MG/M3: 260.0 STEL ppm: 250.0 STEL MG/M3: 325.0 Skin: X 

National Fire Protection 2 Health 3 Fire 
0 Reactive Other 
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Section* 10 REGULATORY INFORMATION CUBTJUMUEU 

Department of Transportation Shipping xofnrmatirni 
Proper shipping Name: Flammable liquids, n.o.o. 
Hazard Class: 3 Identification: UN1993 
Facxaging Group: PG I I I 
Contains: methanols isopropyl alcohol 
Hazardous Substance RQ< 100000* Emergency Response Guide Number: 128 
Labels: Flammable liquid 

Toxic Substances Control Act CTSCAl. 40 CFR 261 
This product, or components i f product i s a mixture, is/are 
listed on the Toxic Substance Control Act (TSCA) inventory. 

Section 10 information i s to remain attached to the material 
safety data sheet for this product. 

While UNICHEM believes that the above data i s correct, 
UNICHEM expressly disclaims liability for any loss or injury 
arising out of the use of this information or the use of any 
materials designated. 

END OF MSDS 
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APPENDIX 2.7-1 

CHRONOLOGY OF FIELD ACTIVITIES 

Monday. July 6. 1998 

Brian Rogers traveled to Artesia, New Mexico. Met with the drilling contractor during 
move-in and rig-up. L&M's Rig No. 1 was moved in and rigged up the steel mud pits, 
pumps, and substructure. 

Tom Ball traveled to Artesia, New Mexico. Rigged up L&M's Rig No. 1. 

Tuesday. July 7. 1998 

Tom Ball arrived on site. Continued to rig up. Nippled up the blowout preventer and flow 
line. The location had been prepared for the selected rig. A divided reserve pit, lined with 
a 6-mil plastic and fenced, was complete. An extension was welded onto the 9-5/8 inch 
surface casing with a rental 9-5/8" sow x 11" 3000 flange to the blowout preventer. A cellar 
was completed with a rathole and mousehole. 

Brian Rogers arrived on site. Continued nippling up the blowout preventer and flow line. 
Went in the hole with Kelly to 40 feet. Did not tag cement. Filled the hole with water. 
Picked up a Smith 8-3/4 inch FDSH+ (Journal Bearing bit with gauge protection) dressed 
with 13-13-13-blank (Serial No. LS0625). Went in the hole. Attempted to test the hydril. 
Test failed. Pulled out of the hole with the bit and drill collar. Closed blind rams and 
attempted to test. Test failed. Ordered out a replacement hydril. Nippled down the flow 
line and blowout preventers. 

Wednesday. July 8. 1998 

Tom Ball arrived on site. Replaced the ring gasket on the flange. Received the 
replacement Hydril. Nippled up same. Tested casing to 1000 psi for 30 minutes. Test okay. 
Started at 1600 hours. Picked up the bit and 13 drill collars. Tagged top plug at 374 feet. 
Washed the cement from 374 feet to 445 feet. 

Brian Rogers arrived on site. Went in the hole with 13 drill collars. Worked through the 
cement plug at 445 feet. Tallied 4-1/2 inch drillpipe and went in the hole to 1620 feet. 
0115 hours, closed the pipe rams and pressured up the well system to 750 psi at the 
standpipe. 0115 hours, Test No. 1 at 750 psi. 0145 hours, Test No. 1 ended at 690 psi. 
Pressure loss was -60 psi per 30 minutes. 0150 hours, Test No. 2 started at 900 psi. 0220 
hours, Test No. 2 ended at 865 psi. Pressure loss was -35 psi per 30 minutes (-3.89%). 
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Continued in the hole with the 4-1/2 inch drillpipe. Tagged the top of plug at 2188 feet 

with 10 feet out on Joint No. 72 and no kelly. Picked up kelly and drilled cement plug to 

2301 feet. 0700 hours, changed shifts. 

Thursday. July 9. 1998 

Tom Ball arrived on site. Drilled the cement to 2465 feet. Washed to 2521 feet. Ran mud 

sweep. Totco survey was 1° at 2481 feet. Washed to 3543 feet. Survey at 3441 feet was 

1-1/4°. Drilled 3543 feet to 3573 feet. Went in the hole to 4200 feet. Washed down the 

bridges to 4440 feet. 

Brian Rogers arrived on site. 1900 hours to 2200 hours, drilled to 4479 feet. Survey at 4432 

feet was 1-3/4°. 2200 hours to 2400 hours, went in the hole. Tagged to the top of the 

cement at 5092 feet. Drilled cement from 5092 feet to 5220 feet (128 feet). Washed to 

5296 feet. Swept the hole clean and surveyed at 5277 feet, 4-1/4°. 0130 hours to 0300 

hours, washed in the hole 5317 feet to 5785 feet. Tagged. Circulated hole for one hour 

while moving the drill collar and drillpipe on the rack. 0400 hours to 0430 hours, drilled 

cement from 5785 feet to 5840 feet (55 feet). Felt spotty. 0430 hours to 0530 hours, went 

in the hole with the pipe to 6265 feet. Tagged hard. Picked up to circulate with the kelly. 

The pipe stuck at 6240 feet. Rigged up the kelly. Circulated with full returns. Worked the 

pipe. Mixed gelled pill for the sweep. 

Friday. July 10. 1998 

Tom Ball arrived on site. Pumped sweep while working the pipe 140,000 lbs down to 40,000 

pounds (pipe weight 115,000 pounds). Circulated heavy concentration of drilling detergent 

around the drill collars. Did not free pipe. Pipe was stuck near the bit from stretch 

calculations. Spotted 50 barrels of oil with 30 barrels around the drill collars. Worked the 

pipe and moved 2 barrels oil each hour. 

Brian Rogers arrived on site. 1900 hours, pumped two barrels (20 strokes) and worked pipe, 

40,000 pounds to 190,000 pounds. 1930 hours, the pipe was free. Circulated and rotated 

the kelly down. Continued washing in the hole. 2015 hours, tagged hard cement at 6395 

feet. Drilled cement with ± 15,000 pounds WOB, 52 strokes per minute, 900 psi, 8.6 ppg, 

45-second viscosity, 10.5 pH. Drilled to 6475 feet. Washed from 6475 feet to 6635 feet. 

Tagged hard cement at 6635 feet. Drilled to 6650 feet. Washed in the hole to 6745 feet. 

Spotted the gelled pill and swept the hole. Attempted to survey at 6705 feet. Failed twice. 

Mud was too thick and would not allow the tool to be lowered into the well before setting. 

Continued washing in the hole to 6808 feet. Mud was extremely thick. Jet mud to reserve 
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pit and added fresh water to dilute. Rotated and worked the pipe while conditioning the 

mud. Surveyed at 6768 feet, 3-1/2°. 

Saturday. July 11. 1998 

Tom Ball arrived on site. Continued to wash in the hole. Circulated and conditioned the 
mud as the pipe was worked downhole. Washed to 7274 feet and circulated to thin the 
mud. 1545 hours, tagged the cement at 7613 feet. 1545 hours to 1725 hours, short tripped 
16 stands. No bridges or tight spots. 1725 hours to 1830 hours, surveyed at 7571 
feet, 1-3/4°. 1830 hours to 1900 hours, drilled the cement at 7613 feet. 

Brian Rogers arrived on site. 1900 hours, drilled the cement at 7613 feet. 2115 hours, 

broke out of the cement at 7726 feet (113 feet). Continued washing in the hole. Mud 

weight was 8.7 pounds per gallon (ppg), viscosity was 34 seconds, pH was 12, string weight 

was 130,000 pounds. 0200 hours, washed in the hole to tag cement at 8293 feet. 0200 hours 

to 0320 hours, drilled cement at 8293 feet to 8385 feet (92 feet). Conditioned mud with 

SAPP and Desco, as needed. Added premix at suction while drilling. Set marker in the pit. 

Did not observe loss of circulation or pit gain while washing to 8635 feet. Slowly regained 

full returns. Circulated the hole clean. Spotted a 25-barrel (42 viscosity) gelled pill for 

sweep. Mud weight was 8.9 ppg, 37 viscosity. Survey at 8604 feet was 1-1/4°. 

Sunday. July 12. 1998 
Tom Ball arrived on site. Installed an overflow for the reserve pit. lined over flow with 
6-mil plastic. Circulated the well clean. 1930 hours to 1330 hours, washed in the hole at 
8635 feet to 9160 feet. 1330 hours, attained total depth of 9160.95 feet. 1330 hours to 1700 
hours, circulated and swept the hole clean. 1700 hours to 1900 hours, short tripped 20 
stands. No fill, bridges, or tight spots observed. 1900 hours, changed shift. 

Brian Rogers arrived on site. 1900 hours to 2100 hours, circulated well and tallied seven 

inch casing. 2100 hours to 2115 hours, spotted a gelled pill. 2115 hours to 2130 hours, 

pumped gelled pill out of the drillpipe and into the bottom of the hole. 2200 hours, started 

pulling drillpipe out of the hole. Strapped the pipe as it was pulled from the well. Survey 

at 9160 feet was 1°. 2400 hours, moved in and rigged up Schlumberger. 0300 hours, pulled 

out of the hole. Went in the hole with 9-5/8 inch casing cement bond log, gamma ray, and 

casing collar locator logging tool to log 2548 feet to 400 feet. Correlated depths to the 

gamma ray curve/casing setting depth on the Halliburton spectral density, dual-spaced 

neutron log, dated September 8, 1993. 



Monday. Tulv 13. 1998 

Tom Ball arrived on site. Performed a fracture identification survey with gamma ray from 

9144 feet to 4000 feet. Integrated the four-arm caliper survey from 9144 feet to 2555 feet. 

Calculated the cement volume from the log and added 20% excess cement. Went in the 

hole with drillpipe and broke circulation at 5000 feet and 7000 feet. Continued in the hole. 

Good returns with no lost circulation. 

Brian Rogers arrived on site. Set bit at 9115 feet and circulated the hole. Monitored 
returns. Swept the hole with 100 barrels, 40-second viscosity gelled pill. Monitored returns. 
Spotted a viscous gel pill at 9105 feet. Rigged up a lay-down machine. Pulled out of the 
hole. Laid down drillpipe and drill collars. 

Tuesday. July 14. 1998 

Tom Ball arrived on site. Rigged up Bull Rogers' casing crews. Picked up a seven inch 
packoff float shoe, Baker weld to the Bottom Joint No. 1. Ran two joints, float collar at 
9007 feet and differential valve (DV) tool at 5498 feet. All equipment was Baker welded to 
the pipe. Ran Joint Nos. 1-50, 29 lb/ft N-80; Joint Nos. 51-84, 29 lb/ft, P-110; Joint Nos. 
85-259, 26 lb/ft, P110. Torque turned and monitored each connection. 1550 hours, 
positioned float shoe at 9094 feet Circulated well and reciprocated pipe for one seven inch 
casing volume. 1615 hours, dropped the ball and set a packoff float shoe at 9094 feet. 
Moved in and rigged up Halliburton. Cemented 7 inch casing with 20 barrels of fresh water, 
12 barrels of mud flush, 20 barrels of fresh water, 12 barrels of Super Flush, 20 barrels of 
fresh water, and 600 sacks (171 barrels) modified Class H + 0.4% CFR-3 plus five pounds 
per sack (lb/sx) Gilsonite +0.5% Halad-344, + one lb/sx of salt mixed at 13.0 ppg (yield 
at 1.66 ft3 per sack). Displaced with 150 barrels of fresh water and 194 barrels of mud. Did 
not bump plug. Floats were holding. Dropped dart and opened the DV tool at 824 psi. 
Circulated well with good returns throughout. 

Brian Rogers arrived on site. Circulated through the DV tool for eight hours. Observed 
42 barrels (142 sacks) of cement circulated to the surface. 0310 hours, pumped 20 barrels 
of fresh water, 12 barrels of super flush, 20 barrels of fresh water, Mixed (103 barrels) 220 
sacks interfill C (lead slurry) at 11.7 ppg, followed by 163 barrels (550 sacks) Modified Class 
H + 0.5% Halad-344 + 0.1% HR7 + 0.4% CFR-3, + 5 lb/sx Gilsonite + one lb/sx salt 
at 13.0 ppg. Released the closing plug and displaced with 210 barrels of fresh water. 
Landed the plug and closed the DV tool with 3000 psi. Checked flowback. Okay. Tool 
closed. Circulated 35 barrels (75 sacks) to the surface. Picked up 1 inch tremie line and 
lowered to 20 feet (could not work past 7 inch collar) and cemented the 9-5/8" x 7" annulus 



with 20 sacks of premium cement containing 3% calcium chloride. Waited on cement. 
Cleaned the mud pits. 

Wednesday. July 15. 1998 

Brian Rogers arrived on site. Waited on cement. Mud pits were clean. 1215 hours, slacked 

off on casing and cut to remove the blowout preventers. 1500 hours, released the drilling 

rig. Installed the seven inch Larkin Type R tubinghead. Returned the surplus mud 

inventory and inspected 13 drill collars. Rigged down the drilling rig. 

Thursday. July 16.1998 

Brian Rogers arrived on site. Rigged down, moved out the drilling rig. Installed anchors 
and stabilized the seven inch casing with cement and filled in the rathole and mousehole. 
Delivered two 6-1/8 inch bits an coordinated completion operations. 

Monday. July 20. 1998 

Brian Rogers arrived on site. Moved in and rigged up Real Well Service's completion rig; 
Star Tool Company's pump, tank, pipe racks, catwalk, power swivel, and tools; and Knight 
Oil Tools' 2-7/8 inch, 6.50 lb/ft, N-80 work string. Purchased wellhead valves and fittings. 
Picked up the 6-1/8 inch bit, sub, six drill collars, and x-over (BHA at 183.80 feet) on the 
2-7/8 inch work string. Went in the hole to tag soft bottom at 5455 feet. Picked up and 
pressure tested the well system above the DV tool at 5498 feet as shown below in Test Nos. 
1 and 2: 

Pressure Test No. 1 above DV tool at 5498 feet. Bottom of work string at 5450 feet: 

Time 
(hours) 

Pressure 
(psig) 

AP 
(psi) 

1441 1580 — 

1446 1574 -6 

1451 1571 -3 

1456 1568 -3 

1501 1565 -3 

1506 1563 -2 

1511 1561 -2 

TOTAL -19 psi/ 
30 minutes 
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Pressure Test No. 2 above DV tool at 5498 feet. Bottom of work string at 5450 feet: 

Time 
(hours) 

Pressure 
(psig) 

AP 
(psi) 

1516 1559 ~ 

1521 1558 -1 

1526 1556 -2 

1531 1555 -1 

1536 1555 0 

1541 1554 -1 

1546 1553 -1 

TOTAL -6 psi/ 
30 minutes 

Washed in the hole to tag the top of the DV at 5498 feet. Drilled out the DV tool part 

way, circulated the tubing clean, and installed the H W valve. 1900 hours, shut down for the 

night. 

Note: Monitored the well system pressures using an Adalet digital pressure gauge (Catalog 

No. XIHFGCXZ-54967) with an Iniex Certificate Rating No. EX88B103703U. 

Pressure range was 0 to 2000 psig. 

Tuesday. July 21.1998 
Brian Rogers arrived on site. 0700 hours, finished drilling out the DV tool. Went into the 

hole to tag soft bottom at 8896 feet. Drilled and washed in the hole to 9004 feet. 

Circulated the well clean. Picked up and pressure tested the well system above the top of 

the float collar, as shown below in Test Nos. 3 and 4. 



Pressure Test No. 3 above the float collar at 9007 feet. Bottom of the work string at 8972 
feet. 

Time 
(hours) 

Pressure 
(psig) 

AP 
(psi) 

1405 1600 — 

1410 1592 -8 

1415 1588 -4 

1420 1584 -4 

1425 1580 -4 

1430 1577 -3 

1435 1575 -2 

TOTAL -25 psi/ 
30 minutes 

Pressure Test No. 4 above the float collar at 9007 feet. Bottom of the work string at 8972 
feet: 

Time 
(hours) 

Pressure 
(psig) 

AP 
(psi) 

1440 1573 — 

1445 1571 -2 

1450 1569 -2 

1455 1568 -1 

1500 1567 -1 

1505 1566 -1 

1510 1565 -1 

T O T A L -8 psi/ 
30 minutes 

Monitored the well system pressures using an Adalet digital pressure gauge (Catalog No. 
XIHFGCXZ-54967) with an Iniex Certificate Rating No. EX88B103703U. Pressure range 
was 0 to 2000 psig. 
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Pulled out of the hole. Laid down the drill collars. Cleaned out the rig tank and filled it 

with clean fresh water. 

Wednesday. July 22. 1998 

Brian Rogers arrived on site. 0700 hours, went in the hole with a bit and scraper to 8823 

feet. Reverse circulated bottoms up. Pickled the wellbore with six barrels 15% HCI 

(inhibited) pumped down the tubing and up the casing. Displaced the well with an 8.7 ppg 

brine water. Laid down 11 joints and tripped out of the hole. Secured the well for the 

night. Loaded the storage tank with 500 barrels of 8.7 ppg brine. 

Thursday. July 23.1998 
Brian Rogers arrived on site. 0600 hours, moved in and rigged up Wedge Wireline. 

Performed a differential temperature survey from the surface to total depth. Performed a 

cement bond log from 8997 feet to 135 feet. Cement bond log performed with 1000 psi 

applied to the well system. Conducted a casing inspection survey from 8997 feet to the 

surface. 

Friday. July 24. 1998 

Brian Rogers arrived on site. Moved in and rigged up Wedge Wireline with eight 4 inch 

retrievable cased-hole perforating guns. Perforated selected intervals at two jet shots per 

foot as follows: 

Run No. Feet 

1 8470 to 8476 

8460 to 8464 

2 8430 to 8446 

3 8419 to 8423 

8400 to 8410 

Run No. Feet 

4 8360 to 8366 

8370 to 8378 

5 8280 to 8302 

6 8260 to 8270 

7 & 8 8220 to 8254 

All shots were fired. Fluid level dropped from the surface to ±1380 feet. Bottom-hole 

pressure at 8220 feet was measured at 3176 psia. A static gradient survey was performed 

as the tool was pulled out of the well. Static stays were conducted at 6000 feet, 3000 feet, 

1500 feet, and at the surface. The well was secured for the night. 



Saturday. July 25.1998 
Brian Rogers arrived on site. 0700 hours, strapped in the hole with nine joints 2-7/8" work 
string (287.56 feet), Arrow X - l packer (6.25 feet), seating nipple (one foot), and 133 joints 
2-7/8 inch work string (8178.32 feet) to set the end of the tubing below the bottom 
perforation (8476 feet) at 8479 feet. Packer element was at 8189 feet. Rigged Up swab line 
and went into the hole to tag the fluid level at 1700 feet. Swab tested the perforated 
interval and recovered two tubing volumes of fluid. Strong hydrogen sulfide smell was 
observed while swabbing. Retained samples of the formation water for analysis. A total 
of 139 barrels of fluid was recovered. Secured the well for the night. 

Sunday. July 26.1998 

Brian Rogers arrived on site. 0700 hours, set end of tubing at 8158 feet (top perforation 

was 8220 feet). Moved in and rigged up Dowell Schlumberger and performed step rate test 

using 8.7 ppg brine water. Results of Step Rate Test No. 1 (before acid) are as follows: 

Volume Friction Pump-in 
Rate Pumped Pressure Pressure Pressure 

(bpm) (barrels) (psig) (psig) (psig) 

2 50 560 285 + 275 

4 35 2020 734 + 1286 

4.85 35 2673 1020 + 1653 

5 3 + 2850 1020 + 1830 

Maximum allowable pump-in = 8220 ft x 0.2 psi/ft = 1644 psig. 

Acidized perforations 8220 feet to 8476 feet in four stages as follows: 

Spotted acid (9.5 barrels) across perforations and pulled out of the hole to set end of the 
tubing at 8158 feet. Stage 1: 27 barrels of 15% HCI + 20 barrels of gelled salt for block 
at 800 pounds; Stage 2: 27 barrels of 15% HCI + 26 barrels of 8.7 brine pad + 21 barrels 
of gelled salt for block at 800 pounds; Stage 3: 27 barrels of 15% HCI + 26 barrels of 8.7 
brine pad + 20 barrels of gelled salt for block at 800 pounds; Stage 4: 27 barrels of 15% 
HCI + 65 barrels of 8.7 brine for displacement at 10 bpm and 2450 psi. Allowed acid to 
soak for two hours and performed Step Rate Test No. 2. Results of Step Rate Test No. 2 
are: 

« 2 H 
9 



Volume Friction Pump-in 
Rate Pumped Pressure Pressure Pressure 

(bpm) (Barrels) (psig) (psig) (psig) 

4 20 86 734 -648 

7 130 1085 1632 -547 

10 35 2674 2774 -100 

12 50 3948 3875 + 73 

Well went on a vacuum following both tests. 

Laid down nine joints and pulled out of the hole with the tubing and the packer. 

Monday. July 27. 1998 

Brian Rogers arrived on site. Moved in and rigged up Wedge Wireline with eight 4 inch 

retrievable cased-hole perforating guns. Perforated selected intervals at two jet shots per 

foot as follows: 8170 feet to 8188 feet, 8160 feet to 8164 feet, 8118 feet to 8127 feet, 8132 

feet to 8140 feet, 8066 feet to 8080 feet, 8050 feet to 8056 feet, 7974 feet to 8030 feet, and 

7924 feet to 7942 feet. Started loading the tanks with an 8.7 ppg brine water. Secured the 

well and shut down for the night. 

Tuesday. July 28. 1998 

Brian Rogers arrived on site. Went into the hole with an Arrow retrievable bridge plug and 

packer on the work string. Tool hung up at 4830 feet. Pulled out of the hole. Lower slip 

cage on the plug was broken. Called for a replacement. Went into the hole with a 6-1/8 

inch bit on the work string. Did not encounter any obstructions. Pulled out of the hole. 

Went into the hole with a replacement retrievable bridge plug and packer on 88 stands. 

Had mechanical failure on rig. Shut down. Secured the well for the night. 

Wednesday. July 29. 1998 
Brian Rogers arrived on site. Went into the hole with an Arrow retrievable bridge plug and 

packer. Set the retrievable bridge plug at 8214 feet. Set the packer at 8193 feet. Pressure 

tested between the packers at 500 psi. Tested okay. Pulled up the hole. Set the packer at 

7852 feet. Swab tested the perforated interval and recovered 112 barrels (more than two 

tubing volumes). Moved in and rigged up Dowell Schlumberger to perform Step Rate Test 

No. 1 using an 8.7 ppg brine water. Acidized perforations 7924 feet to 8188 feet in four 

stages as follows: (1) 30 barrels 15% HCI + 10 barrels of gelled salt at 500 pounds; (2) 30 
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barrels 15% HCI + 20 barrels 8.7 brine pad + 16 barrels of gelled salt for block at 800 
pounds; (3) 30 barrels 15% HCI + 20 barrels 8.7 brine pad + 21 barrels of gelled salt for 
block at 1000 pounds; and (4) 30 barrels 15% HCI + 60 barrels 8.7 brine for displacement 
at 6.5 bpm and 1050 psi. 

Allowed acid to soak for one hour and performed Step Rate Test No. 2. Lowered the 

retrieving head onto the retrievable bridge plug. Unset the retrievable bridge plug and 

pulled out of the hole with the tools. Laid down the retrievable bridge plug and the packer. 

Secured the well for the night. 

All storage tanks were loaded with an 8.7 ppg brine, totaling 7840 barrels. 

Results of Step Rate Test No. 1 (before acid): 

Volume Friction Pump-in 
Rate Pumped Pressure Pressure Pressure 

(bpm) (barrels) (psig) (psig) (psig) 

2 47 400 275 125 

4 15 1780 706 1074 

4.36 2 2416 706 1710 

Maximum allowable pump-in = 7924 ft x 0.2 psi/ft = 1585 psig. 

Step Rate Test No, 2 (after 5000 gallons 15% HCI acid): 

Volume Friction Pump-in 
Rate Pumped Pressure Pressure Pressure 

(bpm) (Barrels) (psig) (psig) (psig) 

4 25 7 706 -700 

7 25 1070 1570 -500 

Well went on a vacuum following both tests. 

Thursday. July 30. 1998 

Brian Rogers arrived on site. 0600 hours, moved in and rigged up Wedge Dia-Log with a 

digital quartz surface readout gauge, Eccosse Tex, Serial No. 009, 0 psia to 5000 psia and 

a Z.I. Probe memory recorder, Serial No. P59, 0 psia to 5000 psia with a casing collar 
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locator for depth control. 0700 hours, went into the hole and correlated logging depths to 

the July 23, 1998, cement bond log. Set the surface readout gauge at 7924 feet (top 

perforation). 0830 hours, bottom-hole pressure was 2928.16 psia at 125.41°F. Moved in and 

rigged up Halliburton's pump truck and booster pump. 0920 hours, started pumping 8.7 ppg 

brine at 10 bpm. Well on vacuum at surface. 2153 hours, final bottom-hole pressure 

injection pressure at 7924 feet was 3071.85 psia at 90.80°F. Shut down injection. Pumped 

a total of 7490 barrels of 8.7 ppg brine while monitoring the bottom-hole pressure. 

Monitored the pressure falloff. 

Friday. July 31. 1998 

Brian Rogers arrived on site. 0700 hours, discontinued the pressure falloff test. Pulled out 
of the hole making static gradient stops at 6000 feet, 3000 feet, 1700 feet and at the surface. 
Rigged up a differential temperature tool and casing collar locator and conducted a survey 
from the surface to wireline total depth at 8997 feet. Pulled out of the hole and laid down 
the temperature tool. Picked up a dual detector gamma ray tool configured with an upper 
detector, ejector, casing collar locator, and lower detector. Went into the hole. Performed 
a pre-survey baseline 7800 feet to wireline total depth at 8997 feet. Conducted a five-
minute statistical survey at 7904 feet. Performed two injection profile surveys at 1 bpm. 
Conducted two stationary surveys at 7904 feet, pumping at 10 bpm. No upward migration 
was observed behind the casing. Performed a post-survey baseline. Rigged down and 
moved out wireline and pump equipment. Note: Released all 16 frac tanks at 0900 hours. 

Saturday. August 1.1998 

Brian Rogers arrived on site. Laid down the 2-7/8 inch work siring and returned to Knight 
Oil Tools. Delivered 197 joints, new 4-1/2 inch, 11.60 lb/ft, N-80, SMLS, R3, LT&C 
injection tubing. 

Sunday. August 2. 1998 

Brian Rogers arrived on site. Picked up an Arrow Model X- l (7" x 3.5") retrievable packer 
(minimum ID = 3.0 inches) with a wireline reentry guide on bottom and a X / O 3.5 E U E 
8rd pin x 4-1/2" LTC box on top. Total length was 9.01 feet. Made up and went in the hole 
with 193 joints, 4-1/2 inch, 11.60 lb/ft, N-80, SMLS, R3, LT&C injection tubing. Set the 
packer at 7879 feet and loaded the annulus with 8.7 ppg corrosion inhibited brine water. 
Slacked off 15,000-pound compression on the packer. Pressure tested the annulus at 600 
psi. Lost 90 psi/30 minutes. Repressurized the annulus and lost 20 psi/30 minutes. 
Released the pump truck and left the annulus open during stabilization. Shut down for the 
night. 
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Monday. August 3.1998 

Brian Rogers arrived on site. Pressurized the annulus to 700 psi and monitored overnight. 

Notified the New Mexico Oil Conservation Division (OCD) of the test to begin at 0700 

hours on Tuesday, August 4, 1998. Returned the rental tools and moved out the tanks. 

Tuesday. August 4. 1998 
Brian Rogers arrived on site. Continued monitoring the annulus pressure. 0700 hours, 

annulus pressure was 702 psig. 0900 hours, the OCD representatives witnessed the annulus 

pressure test. Mr. E. L. Gonzales and Gerry Williams represented the OCD. 0900 hours, 

started the annulus pressure test at 704 psig. 0930 hours, ended the annulus pressure test 

at 705 psig. Pressure change was +1 psi/30-minute period (0.14%), which is within the 

regulatory guidelines. 

Rigged down and released the completion unit and all ancillary equipment. 
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APPENDIX 4.1-1 

BOTTOM-HOLE PRESSURE FIELD DATA RECORDED 
DURING THE INJECTTVTTY/FALLOFF TEST FOR WDW-1 



APPENDIX 4.1-1 
Navajo Refining Company 

Pressure Falloff Data 

Well Name : WDW-1 
Started on : 07/30/1998 
Ended on : 07/31/1998 

Time Pressure Temperature 
CF) 

Time Pressure Temperature 
CF) 

Time Pressure Temperature 
CF) (Psia) 

Temperature 
CF) (Psia) 

Temperature 
CF) (Psia) 

Temperature 
CF) 

0.0000 2927.912 123.434 0.6672 2928.221 125.592 0.6842 2928.235 125.607 
0.0003 2927.912 123.439 0.6675 2928.214 125.587 0.6844 2928.196 125.584 
0.0006 2927.904 123.444 0.6678 2928.214 125.587 0.6847 2928.211 125.589 

o.oooa 2927.904 123.444 0.6681 2928.211 125.584 0.6850 2928.207 125.592 
0.0011 2927.903 123.459 0.6683 2928.211 125.589 0.6853 2928.231 125.604 
0.0OK 2927.899 123.457 0.6686 2928.214 125.587 0.6856 2928.207 125.592 
0.0017 2927.899 123.467 0.6689 2928.238 125.604 0.6858 2928.218 125.594 
0.0019 2927.877 123.462 0.6692 2928.183 125.569 0.6861 2928.203 125.589 
0.0022 2927.894 123.474 0.6694 2928.231 125.599 0.6864 2928.218 125.594 
0.0025 2927.886 123.485 0.6697 2928.208 125.582 0.6867 2928.210 125.594 
0.0028 2927.889 123.487 0.6700 2928.221 125.597 0.6869 2928.231 125.604 
0.0031 2927.892 723.500 0.6703 2928.208 125.582 0.6872 2928.200 125.587 
0.0033 2927.881 123.497 0.6706 2928.225 125.594 0.6875 2928.214 125.592 
0.0200 2927.845 123.822 0.6708 2928.214 125.592 0.6878 2928.224 125.599 
0.0367 2927.879 124.129 0.6711 2928.214 125.587 0.6881 2928.210 125.594 
0.0533 2927.914 124.377 0.6714 2928.214 125.587 0.6883 2928.207 125.592 
0.0700 2927.958 124.595 0.6717 2928.207 125.587 0.6886 2928.211 125.589 
0.0867 2928.012 124.782 0.6719 2928.225 125.594 0.6889 2928.224 125.604 
0.1033 2928.041 124.924 0.6722 2928.207 125.587 0.6892 2928.214 125.592 
0.1200 2928.073 125.036 0.6725 2928.236 125.597 0.6894 2928.218 125.594 
0.1367 2928.096 125.124 0.6728 2928.194 125.577 0.6897 2928.199 125.592 
0.1533 2928.120 125.208 0.6731 2928.235 125.602 0.6900 2928.214 125.592 
0.1700 2928.117 125.256 0.6733 2928.211 125.584 0.6903 2928.220 125.602 
0.1867 2928.131 125.299 0.6736 2928.221 125.592 0.6906 2928.218 125.594 
0.2033 2928.T58 125.352 0.6739 2928.204 125.584 0.6908 2928.207 125.592 
0.2200 2928.158 125.379 0.6742 2928.232 125.594 0.6911 2928.210 125.594 
0.2367 2928.162 125.410 0.6744 2928.214 125.592 0.6914 2928.224 125.599 
0.2533 2928.178 125.438 0.6747 2928.221 125.592 0.6917 2928.213 125.597 
0.2700 2928.169 125.448 0.6750 2928.218 125.589 0.6919 2928.203 125.589 
0.2867 2928.184 125.470 0.6753 2928.214 125.587 0.6922 2928.218 125.594 
0.3033 2928.195 125.483 0.6756 2928.221 125.592 0.6925 2928.213 125.597 
0.3200 2928.211 125.501 0.6758 2928.207 125.587 0.6928 2928.220 125.602 
0.3367 2928.202 125.506 0.6761 2928.228 125.597 0.6931 2928.221 125.597 
0.3533 2928.191 125.508 0.6764 2928.214 125.592 0.6933 2928.203 125.589 
0.3700 2928.208 125.521 0.6767 2928.207 125.587 0.6936 2928.213 125.597 
0.3867 2928.207 125.526 0.6769 2928.228 125.597 0.6939 2928.224 125.599 
0.4033 2928.193 125.521 0.6772 2928.204 125.584 0.6942 2928.217 125.599 
0.4200 2928.203 125.534 0.6775 2928.221 125.597 0.6944 2928.207 125.592 
0.4367 2928.205 125.541 0.6778 2928.207 125.587 0.6947 2928.218 125.594 
0.4533 2928.190 125.546 0.6781 2928.228 125.597 0.6950 2928.217 125.599 
0.4700 2928.199 125.559 0.6783 2928.214 125.592 0.6953 2928.210 125.594 
0.4867 2928.220 125.574 0.6786 2928.211 125.589 0.6956 2928.227 125.607 
0.5033 2928.196 125.556 0.6789 2928.214 125.592 0.6958 2928.218 125.594 
0.5200 2928.189 125.556 0.6792 2928.218 125.594 0.6961 2928.203 125.589 
0.5367 2928.209 125.572 0.6794 2928.214 125.592 0.6964 2928.224 125.604 
0.5481 2928.219 125.584 0.6797 2928.218 125.589 0.6967 2928.213 125.597 
0.5647 2928.232 125.594 0.6800 2928.210 125.594 0.6969 2928.224 125.599 
0.5814 2928.215 125.582 0.6803 2928.214 125.587 0.6972 2928.200 125.587 
0.5981 2928.202 125.572 0.6806 2928.224 125.599 0.6975 2928.220 125.602 
0.6147 2928.205 125.574 0.6808 2928.214 125.592 0.6978 2928.217 125.599 
0.6314 2928.212 125.579 0.6811 2928.214 125.592 0.6981 2928.210 125.594 
0.6481 2928.219 125.584 0.6814 2928.214 125.592 0.6983 2928.220 125.602 
0.6647 2928.218 125.594 0.6817 2928.221 125.597 0.6986 2928.207 125.592 
0.6650 292S.214 125.587 0.6819 2928.203 125.589 0.6989 2928.224 125.604 
0.6653 2928.214 125.587 0.6822 2928.218 125.594 0.6992 2928.210 125.594 
0.6656 2928.208 125.577 0.6825 2928.221 125.597 0.6994 2928.224 125.599 
0.6658 2928.218 125.594 0.6828 2928.200 125.587 0.6997 2928.196 125.589 
0.6661 2928.221 125.592 0.6831 2928.228 125.602 0.7000 2928.234 125.612 
0.6664 2928.218 125.589 0.6833 2928.204 125.584 0.7003 2928.213 125.597 
0.6667 2928.201 125.577 0.6836 2928.217 125.599 0.7006 2928.213 125.597 
0.6669 2928.218 125.594 0.6839 2928.211 125.589 0.7008 2928.210 125.594 
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Time Pressure Temperature Time Pressure Temperature 
(Ps ia ) C F ) (Ps ia) C F ) 

0.7011 
0.7014 
0.7017 
0.7019 
0.7022 
0.7025 
0.7028 
0.7031 
0.7033 
0.7036 
0.7039 
0.7042 
0.7044 
0.7047 
0.7050 
0.7053 
0.7056 
0.7058 
0.7061 
0.7064 
0.7067 
0.7069 
0.7072 
0.7075 
0.7078 
0.7081 
0.7083 
0.7086 
0.7089 
0.7092 
0.7094 
0.7097 
0.7100 
0.7103 
0.7106 
0.7108 
0.7111 
0.7114 

7117 
.7119 
7122 

,7125 
7128 
7131 

,7133 
7136 
7139 
7142 
7144 
7147 
7150 
7153 
7156 
7158 
7161 
,7164 
7167 
7169 
7172 
7175 
7178 
7181 
7183 
7186 
7189 
7192 
7194 
7197 
7200 
7203 
7206 
7208 
7211 
7214 
7217 

0. 

2928.217 
2928.220 
2928.220 
2928.210 
2928.207 
2928.230 
2928.209 
2928.220 
2928.210 
2928.217 
2928.213 
2928.217 
2928.217 
2928.213 
2928.220 
2928.224 
2928.217 
2928.202 
2928.224 
2928.220 
2928.220 
2928.202 
2928.213 
2928.224 
2928.217 
2928.209 
2928.217 
2928.209 
2928.228 
2928.213 
2928.209 
2928.224 
2928.217 
2928.217 
2928.209 
2928.220 
2928.213 
2928.227 
2928.210 
2928.235 
2928.218 
2928.238 
2928.228 
2928.235 
2928.231 
2928.260 
2928.236 
2928.250 
2928.261 
2928.262 
2928.279 
2928.280 
2928.298 
2928.292 
2928.313 
2928.332 
2928.275 
2928.406 
2928.380 
2928.381 
2928.410 
2928.412 
2928.469 
2928.464 
2928.514 
2928.527 
2928.560 
2928.594 
2928.634 
2928.657 
2928.716 
2928.736 
2928.783 
2928.822 
2928.884 

125.599 
125.602 
125.602 
125.594 
125.592 
125.610 
125.599 
125.602 
125.594 
125.599 
125.602 
125.599 
125.599 
125.597 
125.602 
125.604 
125.599 
125.594 
125.604 
125.602 
125.602 
125.594 
125.597 
125.604 
125.599 
125.599 
125.599 
125.599 
125.602 
125.602 
125.599 
125.604 
125.599 
125.599 
125.599 
125.602 
125.597 
125.607 
125.594 
125.607 
125.594 
125.610 
125.597 
125.602 
125-599 
125.610 
125.597 
125.597 
125.604 
125.599 
125.607 
125.602 
125.604 
125.594 
125.610 
125.607 
125.554 
125.640 
125.610 
125.599 
125.604 
125.594 
125.615 
125.594 
125.615 
125.597 
125.604 
125.602 
125.610 
125.599 
125.610 
125.597 
125.610 
125.599 
125.607 

0.7219 2928.915 
0.7222 2928.981 
0.7225 2929.026 
0.7228 2929.083 
0.7231 2929.138 
0.7233 2929.192 
0.7236 2929.276 
0.7239 2929.315 
0.7242 2929.375 
0.7244 2929.449 
0.7247 2929.526 
0.7250 2929.580 
0.7253 2929.672 
0.7256 2929.719 
0.7258 2929.803 
0.7261 2929.867 
0.7264 2929.938 
0.7267 2930.021 
0.7269 2930.105 
0.7272 2930.187 
0.7275 2930.252 
0.7278 2930.335 
0.7281 2930.427 
0.7283 2930.517 
0.7286 2930.602 
0.7289 2930.693 
0.7292 2930.771 
0.7294 2930.876 
0.7297 2930.986 
0.7300 2931.084 
0.7303 2931.164 
0.7306 2931.282 
0.7308 2931.387 
0.7311 2931.502 
0.7314 2931.596 
0.7317 2931.684 
0.7319 2931.802 
0.7322 2931.902 
0.7325 2931.999 
0.7328 2932.064 
0.7331 2932.160 
0.7333 2932.232 
0.7336 2932.313 
0.7339 2932.345 
0.7342 2932.398 
0.7344 2932.513 
0.7347 2932.568 
0.7350 2932.628 
0.7353 2932.710 
0.7356 2932.789 
0.7358 2932.859 
0.7361 2932.930 
0.7364 2933.021 
0.7367 2933.082 
0.7369 2933.191 
0.7372 2933.271 
0.7375 2933.372 
0.7378 2933.469 
0.7381 2933.596 
0.7383 2933.711 
0.7386 2933.853 
0.7389 2933.992 
0.7392 2934.154 
0.7394 2934.347 
0.7397 2934.537 
0.7400 2934.721 
0.7403 2934.927 
0.7406 2935.135 
0.7408 2935.341 
0.7411 2935.516 
0.7414 2935.723 
0.7417 2935.905 
0.7419 2936.066 
0.7422 2936.261 
0.7425 2936.384 

125.602 
125.607 
125.607 
125.599 
125.607 
125.597 
125.615 
125.599 
125.599 
125.599 
125.612 
125.602 
125.615 
125.594 
125.607 
125.604 
125.602 
125.597 
125.610 
125.610 
125.602 
125.597 
125.604 
125.604 
125.612 
125.597 
125.599 
125.599 
125.615 
125.604 
125.592 
125.602 
125.602 
125.610 
125.607 
125.589 
125.599 
125.602 
125.607 
125.589 
125.604 
125.597 
125.607 
125.587 
125.582 
125.617 
125.602 
125.592 
125.597 
125.594 
125.597 
125.594 
125.594 
125.584 
125.599 
125.592 
125.594 
125.584 
125.589 
125.592 
125.592 
125.584 
125.582 
125.587 
125.589 
125.582 
125.579 
125.584 
125.582 
125.584 
125.572 
125.579 
125.577 
125.577 
125.574 

T ime Pressure Temperature 
(Ps ia ) C F ) 

0.7428 2936.534 125.574 
0.7431 2936.687 125.572 
0.7433 2936.808 125.584 
0.7436 2936.935 125.562 
0.7439 2937.105 125.572 
0.7442 2937.249 125.562 
0.7444 2937.452 125.574 
0.7447 2937.648 125.564 
0.7450 2937.816 125.562 
0.7453 2938.067 125.559 
0.7456 2938.285 125.572 
0.7458 2938.499 125.564 
0.7461 2938.740 125.549 
0.7464 2938.964 125.554 
0.7467 2939.239 125.559 
0.7469 2939.503 125.567 
0.7472 2939.693 125.541 
0.7475 2940.009 125.554 
0.7478 2940.275 125.546 
0.7481 2940.555 125.554 
0.7483 2940.929 125.549 
0.7486 2941.198 125.539 
0.7489 2941.552 125.546 
0.7492 2941.918 125.546 
0.7494 2942.199 125.539 
0.7497 2942.610 125.539 
0.7500 2942.928 125.536 
0.7503 2943.233 125.541 
0.7506 2943.578 125.531 
0.7508 2943.777 125.529 
0.7511 2944.113 125.529 
0.7514 2944.344 125.534 
0.7517 2944.557 125.526 
0.7519 2944.823 125.519 
0.7522 2944.906 125.513 
0.7525 2945.171 125.544 
0.7528 2945.240 125.501 
0.7531 2945.321 125.506 
0.7533 2945.559 125.521 
0.7536 2945.596 125.526 
0.7539 2945.647 125.498 
0.7542 2945-746 125.516 
0.7544 2945.845 125.496 
0.7547 2945.852 125.506 
0.7550 2945.953 125.503 
0.7553 2945.980 125.496 
0.7556 2945.995 125.496 
0.7558 2946.076 125.501 
0.7561 2946.059 125.488 
0.7564 2946.064 125.481 
0.7567 2946.118 125.498 
0.7569 2946.123 125.486 
0.7583 2946.342 125.470 
0.7597 2946.994 125.450 
0.7611 2947.771 125.445 
0.7625 2948.461 125.420 
0.7639 2948.858 125.415 
0.7653 2948.980 125.385 
0.7667 2949.150 125.372 
0.7681 2949.417 125.321 
0.7694 2949.969 125.326 
0.7708 2950.390 125.296 
0.7722 2950.584 125.268 
0.7736 2950.593 125.258 
0.7750 2950.695 125.213 
0.7764 2950.717 125.190 
0.7778 2951.029 125.167 
0.7792 2951.606 125.142 
0.7806 2952.135 125.124 
0.7819 2952.151 125.081 
0.7833 2952.090 125.053 
0.7847 2952.004 125.023 
0.7861 2952.313 124.987 
0.7875 2952.483 124.937 
0.7889 2952.800 124.912 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Psia) <°F) (Psia) (°F) (Psia) <°F) 

0.7903 2952.953 
0.7917 2953.042 
0.7931 2953.086 
0.7944 2953.169 
0.7958 2953.278 
0.7972 2953.527 
0.7986 2953.581 
0.8000 2953.920 
0.8014 2954.069 
0.8028 2954.117 
0.8042 2954.151 
0.8056 2954.156 
0.8069 2954.193 
0.8083 2954.189 
0.8097 2954.570 
0.8111 2954.921 
0.8125 2955.347 
0.8139 2955.368 
0.8153 2955.231 
0.8167 2954.919 
0.8181 2955.019 
0.8194 2955.359 
0.8208 2955.763 
0.8222 2955.726 
0.8236 2955.528 
0.8250 2955.282 
0.8264 2955.435 
0.8278 2955.962 
0.8292 2956.361 
0.8306 2956.432 
0.8319 2956.200 
0.8333 2955.780 
0.8347 2955.514 
0.8361 2955.708 
0.8375 2956.395 
0.8389 2956.842 
0.8403 2957.140 
0.8417 2956.879 
0.8431 2956.312 
0.8444 2956.119 
0.8458 2956.432 
0.8472 2957.045 
0.8486 2957.226 
0.8500 2957.202 
0.8514 2956.952 
0.8528 2956.556 
0.8542 2956.357 
0.8556 2957.170 
0.8569 2957.904 
0.8583 2958.026 
0.8597 2957.821 
0.8611 2957.392 
0.8625 2956.841 
0.8639 2956.793 
0.8653 2956.997 
0.8667 2957.455 
0.8681 2957.569 
0.8694 2957.542 
0.8708 2957.231 
0.8722 2957.063 
0.8736 2957.150 
0.8750 2957.417 
0.8764 2957.461 
0.8778 2957.437 
0.8792 2957.331 
0.8806 2957.143 
0.8819 2957.406 
0.8833 2957.795 
0.8847 2957.838 
0.8861 2957.710 
0.8875 2957.324 
0.8889 2957.073 
0.8903 2957.414 
0.8917 2957.747 
0.8931 2957.890 

124.876 
124.838 
124.805 
124.767 
124.722 
124.696 
124.643 
124.613 
124.575 
124.534 
124.494 
124.443 
124.405 
124.370 
124.316 
124.278 
124.235 
124.169 
124.152 
124.093 
124.053 
123.997 
123.954 
123.901 
123.855 
123.797 
123.761 
123.700 
123.660 
123.604 
123.566 
123.500 
123.459 
123.406 
123.342 
123.304 
123.251 
123.198 
123.144 
123.076 
123.027 
122.997 
122.903 
122.875 
122.814 
122.761 
122.715 
122.651 
122.611 
122.544 
122.483 
122.422 
122.382 
122.305 
122.265 
122.198 
122.132 
122.081 
122.020 
121.959 
121.916 
121.852 
121.788 
121.725 
121.681 
121.613 
121.557 
121.501 
121.442 
121.383 
121.322 
121.256 
121.192 
121.138 
121.072 

0.8944 2957.880 
0.8958 2957.673 
0.8972 2957.375 
0.8986 2957.168 
0.9000 2957.337 
0.9014 2957.499 
0.9028 2957.574 
0.9042 2957.307 
0.9056 2956.637 
0.9069 2955.792 
0.9083 2955.081 
0.9097 2954.180 
0.9111 2953.331 
0.9125 2952.516 
0.9139 2951.436 
0.9153 2950.818 
0.9167 2950.159 
0.9181 2950.051 
0.9194 2950.249 
0.9208 2950.860 
0.9222 2951.833 
0.9236 2952.802 
0.9250 2953.647 
0.9264 2954.265 
0.9278 2955.349 
0.9292 2956.813 
0.9306 2958.861 
0.9319 2960.637 
0.9333 2961.325 
0.9347 2961.391 
0.9361 2960.984 
0.9375 2960.515 
0.9389 2959.948 
0.9403 2959.645 
0.9417 2959.294 
0.9431 2958.920 
0.9444 2958.670 
0.9458 2958.468 
0.9472 2958.429 
0.9486 2958.353 
0.9500 2958.032 
0.9514 2957.896 
0.9528 2957.842 
0.9542 2958.121 
0.9556 2958.234 
0.9569 2958.132 
0.9583 2957.911 
0.9597 2957.622 
0.9611 2957.602 
0.9625 2957.599 
0.9639 2957.851 
0.9653 2957.711 
0.9667 2957.627 
0.9681 2957.565 
0.9694 2957.845 
0.9708 2958.126 
0.9722 2958.239 
0.9736 2958.267 
0.9750 2958.097 
0.9764 2957.674 
0.9778 2957.626 
0.9792 2958.149 
0.9806 2958.800 
0.9819 2959.014 
0.9833 2958.896 
0.9847 2958.507 
0.9861 2958.154 
0.9875 2957.775 
0.9889 2957.828 
0.9903 2958.438 
0.9917 2958.908 
0.9931 2958.983 
0.9944 2958.689 
0.9958 2958.214 
0.9972 2957.764 

121.019 
120.957 
120.911 
120.830 
120.771 
120.723 
120.656 
120.595 
120.528 
120.460 
120.411 
120.355 
120.288 
120.219 
120.143 
120.112 
120.028 
119.984 
119.915 
119.869 
119.800 
119.754 
119.649 
119.613 
119.565 
119.501 
119.439 
119.391 
119.311 
119.255 
119.186 
119.150 
119.083 
119.019 
118.973 
118.901 
118.832 
118.791 
118.740 
118.668 
118.627 
118.545 
118.463 
118.440 
118.381 
118.312 
118.268 
118.204 
118.140 
118.073 
118.027 
117.963 
117.927 
117.850 
117.783 
117.737 
117.678 
117.631 
117.572 
117.513 
117.457 
117.403 
117.325 
117.290 
117.225 
117.179 
117.127 
117.063 
117.019 
116.955 
116.906 
116.852 
116.796 
116.747 
116.690 

0.9986 2957.772 
1.0000 2958.427 
1.0014 2959.110 
1.0028 2959.156 
1.0042 2958.985 
1.0056 2958.925 
1.0069 2960.832 
1.0083 2962.101 
1.0097 2964.754 
1.0111 2966.967 
1.0125 2968.985 
1.0139 2970.896 
1.0153 2972.739 
1.0167 2974.210 
1.0181 2976.977 
1.0194 2978.117 
1.0208 2980.255 
1.0222 2982.153 
1.0236 2984.456 
1.0250 2986.898 
1.0264 2988.887 
1.0278 2993.896 
1.0292 2995.964 
1.0306 2997.171 
1.0319 2999.813 
1.0333 3001.492 
1.0347 3011.142 
1.0361 3015.741 
1.0375 3007.901 
1.0389 3018.019 
1.0403 3018.755 
1.0417 3018.801 
1.0431 3017.091 
1.0444 3017.476 
1.0458 3017.145 
1.0472 3017.984 
1.0486 3012.824 
1.0500 3012.926 
1.0514 3013.444 
1.0528 3013.021 
1.0542 3015.803 
1.0556 3018.625 
1.0569 3014.113 
1.0583 3018.374 
1.0597 3017.375 
1.0611 3016.556 
1.0625 3018.841 
1.0639 3013.757 
1.0653 3017.574 
1.0667 3016.946 
1.0681 3017.526 
1.0694 3018.244 
1.0708 3019.199 
1.0722 3019.124 
1.0736 3019.331 
1.0742 3019.550 
1.0783 3018.981 
1.0825 3016.417 
1.0867 3020.184 
1.0908 3020.730 
1.0950 3018.411 
1.0992 3021.348 
1.1033 3018.552 
1.1075 3019.752 
1.1117 3019.509 
1.1158 3018.809 
1.1200 3021.578 
1.1242 3020.136 
1.1283 3020.964 
1.1325 3021.163 
1.1367 3020.681 
1.1408 3021.506 
1.1450 3024.089 
1.1492 3023.971 
1.1533 3023.281 

116.631 
116.577 
116.551 
116.469 
116.389 
116.345 
116.339 
116.333 
116.327 
116.255 
116.211 
116.180 
116.137 
116.095 
116.049 
115.998 
115.952 
115.911 
115.832 
115.721 
115.525 
115.296 
115.027 
114.998 
114.735 
115.290 
115.320 
115.377 
116.068 
116.347 
117.125 
117.119 
117.473 
117.980 
117.703 
117.881 
117.259 
117.698 
117.466 
117.467 
117.279 
117.169 
117.325 
116.198 
116.322 
116.394 
116.978 
116.861 
117.857 
117.635 
117.771 
117.516 
116.794 
116.383 
116.438 
116.744 
116.123 
115.808 
115.714 
115.556 
111.400 
111.126 
111.506 
111.173 
111.124 
110.957 
110.478 
109.912 
109.987 
109.687 
109.491 
108.302 
107.316 
105.586 
105.557 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Ps ia ) (°F> (Ps ia ) ( °F) (Ps ia ) («F) 

1.1575 3023. HO 106.178 
1.1617 3023.929 107.811 
1.1658 3024.548 107.693 
1.1700 3023.795 107.720 
1.1742 3023.765 107.105 
1.1783 3023.355 106.822 
1.1825 3024.549 106.277 
1.1867 3025.226 105.650 
1.1908 3026.732 105.276 
1.1950 3024.874 105.712 
1.1992 3027.866 105.525 
1.2033 3025.389 105.162 
1.2075 3025.660 104.956 
1.2117 3025.544 104.650 
1.2158 3025.892 104.426 
1.2200 3026.531 104.151 
1.2242 3024.534 103.890 

1.2283 3025.066 103.615 
1.2325 3025.537 103.493 
1.2367 3025.488 103.102 
1.2408 3026.308 102.850 
1.2450 3025.981 102.585 
1.2492 3025.807 102.578 
1.2533 3026.400 102.114 
1.2575 3026.094 101.867 
1.2617 3025.542 101.700 
1.2658 3028.294 101.440 
1.2700 3026.430 101.187 
1.2742 3028.150 100.922 
1.2783 3028.556 100.696 
1.2825 3028.904 100.483 
1.2867 3027.725 100.185 
1.2908 3027.367 99.996 
1.2950 3027.972 99.941 
1.2992 3029.438 99.524 
1.3033 3029.510 99. .570 
1.3075 3029.722 99.386 
1.3117 3030.407 98.881 
1.3158 3027.983 98.609 
1.3200 3027.677 98.406 
1.3242 3028.238 98.230 
1.3283 3028.190 98.080 
1.3325 3029.915 97.797 
1.3367 3030.180 97.633 
1.3408 3030.952 97.616 
1.3450 3031.439 97.160 
1.3492 3029.839 96.921 
1.3533 3029.834 96.720 
1.3575 3032.410 96.490 
1.3617 3030.239 96.299 
1.3658 3032.472 96.084 
1.3700 3034.314 95.870 
1.3742 3032.960 95.671 
1.3783 3031.984 95.469 
1.3825 3033.338 95.335 
1.3867 3034.104 94.999 
1.3908 3032.794 94.889 
1.3950 3033.671 94.765 
1.3992 3033.674 94.320 
1.4033 3033.823 94.326 
1.4058 3035.134 94.186 
1.4142 3033.250 93.776 
1.4225 3035.015 93.296 
1.4308 3034.955 93.005 
1.4392 3035.091 92.594 
1.4475 3037.052 92.270 
1.4514 3035.447 92.118 
1.4597 3037.855 91.782 
1.4681 3035.232 91.517 
1.4764 3035.322 91.674 
1.4847 3036.387 90.845 
1.4931 3038.930 90.623 
1.5014 3037.500 90.405 
1.5097 3037.682 90.215 
1.5181 3038.093 89.995 

1.5264 3038.751 89.824 
1.5347 3038.824 89.686 
1.5431 3036.912 89.571 
1.5514 3036.623 89.490 
1.5597 3037.738 89.373 
1.5681 3036.297 89.286 
1.5764 3037.434 89.394 
1.5847 3035.125 89.082 
1.5931 3035.666 89.038 
1.6014 3037.004 89.003 
1.6097 3035.659 88.916 
1.6181 3038.110 88.829 
1.6264 3039.499 88.961 
1.6347 3037.330 88.752 
1.6431 3037.409 88.583 
1.6514 3040.908 88.510 
1.6597 3038.173 88.412 
1.6681 3037.366 88.284 
1.6764 3038.583 88.232 
1.6847 3038.404 88.090 
1.6931 3039.049 87.850 
1.7014 3039.678 87.796 
1.7097 3039.370 87.637 
1.7181 3040.737 87.512 
1.7264 3039.796 87.373 
1.7347 3038.973 87.184 
1.7431 3040.045 87.017 
1.7514 3039.806 86.903 
1.7597 3039.804 86.766 
1.7681 3040.195 86.673 
1.7764 3039.878 86.473 
1.7847 3038.912 86.356 
1.7931 3038.322 86.328 
1.8014 3039.569 86.241 
1.8097 3038.612 86.090 
1.8181 3038.244 85.907 
1.8264 3038.553 85.855 
1.8347 3038.958 85.721 
1.8431 3039.434 85.630 
1.8514 3039.398 85.526 
1.8597 3040.171 85.441 
1.8681 3041.009 85.359 
1.8764 3041.993 85.318 
1.8847 3037.846 85.175 
1.8931 3036.729 85.327 
1.9014 3034.890 85.085 
1.9097 3035.590 84.925 
1.9181 3036.662 84.873 
1.9264 3036.072 84.020 
1.9347 3037.825 84.785 
1.9431 3038.485 84.799 
1.9514 3038.499 84.684 
1.9597 3038.805 84.645 
1.9681 3041.017 84.591 
1.9764 3039.103 84.544 
1.9847 3040.425 84.522 
1.9931 3042.733 84.500 
2.0014 3043.406 84.407 
2.0097 3040.577 84.398 
2.0181 3045.565 84.913 
2.0264 3042.995 84.321 
2.0347 3043.057 84.723 
2.0431 3044.380 84.231 
2.0514 3042.977 84.102 
2.0597 3045.221 84.192 
2.0681 3044.350 84.168 
2.0764 3045.273 84.137 
2.0847 3045.161 84.099 
2.0931 3041.219 84.030 
2.1014 3042.338 84.113 
2.1097 3042.890 84.014 
2.1181 3043.374 83.994 
2.1264 3042.878 83.978 
2.1347 3041.991 83.975 
2.1431 3039.606 83.382 

2.1514 3041.945 83.582 
2.1597 3043.861 83.937 
2.1681 3041.760 83.981 
2.1764 3043.330 83.917 
2.1847 3042.952 83.956 
2.1931 3043.226 83.538 
2.2014 3042.726 83.909 
2.2097 3043.066 83.917 
2.2181 3043.071 83.162 
2.2264 3043.461 83.417 
2.2347 3043.209 83.699 
2.2431 3043.886 83.931 
2.2514 3042.495 83.926 
2.2597 3044.604 83.989 
2.2681 3044.086 83.950 
2.2764 3043.688 83.753 
2.2847 3042.371 83.989 
2.2931 3043.476 83.994 
2.3014 3045.483 83.948 
2.3097 3045.507 84.000 
2.3181 3044.056 84.005 
2.3264 3045.295 84.137 
2.3347 3044.419 84.033 
2.3431 3045.022 84.000 
2.3514 3044.383 84.258 
2.3597 3043.324 84.077 
2.3681 3042.898 84.077 
2.3764 3041.400 84.195 
2.3847 3041.271 84.397 
2.3931 3042.685 84.484 
2.4014 3043.691 84.191 
2.4097 3043.496 84.297 
2.4181 3042.208 84.228 
2.4264 3041.602 84.297 
2.4347 3041.343 84.310 
2.4431 3041.845 84.360 
2.4514 3042.751 84.228 
2.4597 3041.123 84.277 
2.4681 3043.033 84.255 
2.4764 3042.552 84.165 
2.4847 3041.961 84.449 
2.4931 3043.229 84.121 
2.5014 3042.517 84.066 
2.5097 3042.448 84.091 
2.5181 3041.935 83.992 
2.5264 3042.856 83.945 
2.5347 3043.422 83.901 
2.5431 3041.623 83.857 
2.5514 3044.156 83.761 
2.5597 3044.138 83.711 
2.5681 3043.213 83.667 
2.5764 3043.504 83.585 
2.5847 3044.707 83.576 
2.5931 3044.258 83.447 
2.6014 3043.549 83.464 
2.6097 3044.815 83.414 
2.6181 3045.537 83.312 
2.6264 3046.855 83.296 
2.6347 3043.623 83.221 
2.6431 3043.977 83.656 
2.6514 3043.534 83.133 
2.6597 3042.998 83.100 
2.6681 3044.393 83.056 
2.6764 3043.873 83.252 
2.6847 3042.308 83.252 
2.6931 3043.370 83.131 
2.7014 3042.106 83.147 
2.7097 3042.819 82.861 
2.7181 3045.122 82.852 
2.7264 3043.116 82.167 
2.7347 3044.347 82.862 
2.7431 3044.093 82.811 
2.7514 3043.776 82.657 
2.7597 3043.144 82.615 
2.7681 3042.837 82.778 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Psia) m (Psia) (°F) (Psia) (°F) 

2.7764 3044.088 82.728 
2.7847 3043.743 82.972 
2.7931 3043.438 82.000 
2.8014 3041.471 82.624 
2.8097 3042.180 82.739 
2.8181 3043.030 82.329 
2.8264 3043.897 82.025 
2.8347 3043.851 82.665 
2.8431 3043.827 82.646 
2.8514 3043.657 82.704 
2.8597 3042.292 82.759 
2.8681 3043.461 82.720 
2.8764 3042.224 82.772 
2.8847 3044.702 82.912 
2.8931 3042.674 82.748 
2.9014 3042.667 82.726 
2.9097 3042.508 82.753 
2.9181 3043.637 82.511 
2.9264 3041.833 82.753 
2.9347 3042.665 82.411 
2.9431 3041.757 82.814 
2.9514 3042.854 82.593 
2.9597 3042.363 82.717 
2.9681 3044.638 82.830 
2.9764 3044.493 82.087 
2.9847 3043.438 82.367 
2.9931 3043.282 82.872 
3.0014 3041.746 82.186 
3.0097 3040.899 82.833 
3.0181 3041.585 82.951 
3.0264 3042.053 82.954 
3.0347 3040.582 82.913 
3.0431 3041.713 83.034 
3.0514 3041.299 83.062 
3.0597 3042.729 83.064 
3.0644 3042.914 83.380 
3.0811 3043.342 83.180 
3.0978 3042.185 83.252 
3.1144 3043.144 83.610 
3.1311 3044.276 83.758 
3.1478 3044.367 83.788 
3.1644 3045.007 83.810 
3.1811 3045.209 83.214 
3.1978 3046.833 83.656 
3.2144 3049.644 83.964 
3.2311 3046.539 84.394 
3.2478 3050.614 84.244 
3.2644 3049.021 84.151 
3.2811 3048.756 84.574 
3.2978 3047.335 84.750 
3.3133 3049.331 84.997 
3.3300 3048.990 84.873 
3.3467 3049.280 85.038 
3.3633 3047.765 84.871 
3.3800 3048.272 85.008 
3.3967 3049.124 85.019 
3.4133 3049.177 85.038 
3.4300 3049.410 85.052 
3.4467 3049.138 85.052 
3.4633 3049.792 85.158 
3.4800 3049.545 86.048 
3.4967 3049.490 85.952 
3.5133 3049.762 85.723 
3.5300 3049.841 85.308 
3.5467 3048.697 85.074 
3.5633 3049.177 85.368 
3.5800 3047.381 85.378 
3.5967 3049.007 85.019 
3.6133 3049.731 85.180 
3.6300 3049.625 85.661 
3.6467 3050.298 85.159 
3.6633 3049.042 85.148 
3.6800 3048.232 85.139 
3.6967 3049.957 85.183 
3.7133 3049.163 85.268 

3.7300 3052.430 85.282 
3.7467 3051.838 85.257 
3.7633 3051.778 85.216 
3.7800 3050.998 85.282 
3.7967 3050.755 85.608 
3.8133 3054.032 85.397 
3.8300 3053.021 85.414 
3.8467 3052.927 85.739 
3.8633 3053.045 85.504 
3.8800 3051.540 85.564 
3.8967 3054.196 85.685 
3.9133 3052.310 85.723 
3.9300 3053.646 85.479 
3.9467 3052.703 86.174 
3.9633 3051.997 86.008 
3.9800 3052.528 86.454 
3.9967 3053.634 86.317 
4.0133 3052.678 86.224 
4.0300 3051.165 86.153 
4.0467 3051.147 87.085 
4.0633 3050.755 87.012 
4.0800 3050.658 87.173 
4.0967 3051.353 87.378 
4.1133 3053.614 87.392 
4.1300 3055.224 87.463 
4.1467 3050.471 87.386 
4.1633 3052.273 87.446 
4.1800 3051.510 87.304 
4.1967 3050.180 87.405 
4.2133 3049.304 87.045 
4.2300 3051.355 86.864 
4.2467 3050.774 86.673 
4.2633 3050.729 86.534 
4.2800 3051.275 86.348 
4.2967 3052.208 86.194 
4.3133 3053.225 86.049 
4.3300 3054.157 85.896 
4.3467 3052.284 85.729 
4.3633 3051.154 85.767 
4.3800 3049.935 85.611 
4.3967 3049.195 85.493 
4.4133 3049.593 85.430 

4.4300 3051.028 85.375 
4.4467 3049.987 85.403 
4.4633 3049.325 85.246 
4.4800 3048.921 85.183 
4.4803 3050.515 85.268 
4.4969 3049.733 85.252 
4.5136 3048.830 85.145 
4.5303 3048.368 85.175 
4.5469 3049.562 85.244 
4.5636 3051.426 85.194 
4.5803 3050.590 85.213 
4.5969 3049.895 85.271 
4.6136 3053.192 85.255 
4.6303 3052.078 85.312 
4.6469 3052.681 85.353 
4.6636 3051.436 85.463 
4.6803 3048.765 85.562 
4.6969 3050.467 85.564 
4.7136 3050.647 85.737 
4.7303 3051.339 85.838 
4.7469 3051.653 86.057 
4.7636 3050.594 86.181 
4.7803 3051.686 86.298 
4.7969 3051.355 86.440 
4.8136 3050.615 86.539 
4.8303 3047.648 86.605 
4.8469 3047.671 86.695 
4.8636 3049.646 86.709 
4.8803 3050.338 86.758 
4.8969 3051.481 86.752 
4.9136 3051.716 86.763 
4.9303 3053.402 86.791 
4.9469 3051.347 86.725 

4.9636 3050.159 86.700 
4.9803 3046.631 86.689 
4.9969 3045.079 86.670 
5.0136 3045.848 86.624 
5.0303 3048.133 86.646 
5.0469 3048.508 86.575 
5.0636 3048.016 86.564 
5.0803 3049.940 86.577 
5.0969 3050.082 86.605 
5.1136 3050.649 86.553 
5.1303 3051.024 86.512 
5.1469 3049.343 86.479 
5.1636 3050.472 86.523 
5.1803 3049.409 86.509 
5.1969 3051.556 86.539 
5.2136 3049.948 86.536 
5.2303 3050.280 86.575 
5.2469 3049.901 86.580 
5.2636 3051.438 86.640 
5.2803 3053.698 86.657 
5.2969 3052.255 86.719 
5.3136 3052.829 86.780 

5.3303 3052.729 86.867 
5.3469 3052.330 86.930 
5.3636 3051.326 86.985 
5.3803 3049.407 87.105 
5.3969 3051.986 87.247 
5.4136 3053.035 87.310 
5.4303 3052.592 87.531 
5.4469 3055.729 87.752 
5.4636 3054.580 87.313 
5.4803 3055.518 88.338 
5.4969 3056.766 88.281 
5.5136 3058.369 88.515 
5.5303 3056.976 88.624 
5.5469 3054.276 88.712 
5.5636 3055.348 88.657 
5.5803 3057.091 88.600 
5.5969 3057.154 88.420 
5.6136 3057.515 88.235 
5.6303 3056.112 88.066 
5.6469 3056.574 87.823 
5.6636 3057.765 87.615 
5.6803 3056.989 87.463 
5.6969 3059.323 87.250 
5.7136 3052.330 87.080 
5.7303 3055.072 86.930 
5.7469 3054.807 86.799 
5.7636 3056.186 86.621 
5.7803 3056.285 86.525 
5.7969 3059.622 86.312 
5.8136 3059.826 86.457 
5.8303 3059.311 86.233 
5.8389 3058.792 86.167 
5.8556 3057.597 86.142 
5.8722 3056.813 86.098 
5.8889 3059.578 86.044 
5.9056 3057.426 85.970 
5.9222 3058.054 85.923 
5.9389 3056.522 85.940 
5.9556 3057.658 85.923 
5.9722 3056.761 85.882 
5.9889 3055.153 85.920 
6.0056 3055.280 85.940 
6.0222 3057.643 85.923 
6.0389 3060.250 85.978 
6.0556 3054.375 86.033 
6.0722 3055.430 86.098 
6.0889 3055.999 86.208 
6.1056 3057.295 86.276 
6.1222 3059.083 86.438 
6.1389 3057.820 86.558 
6.1556 3057.509 86.763 
6.1722 3057.783 86.933 
6.1889 3058.601 87.151 
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Time Pressure 
(Ps ia ) 

Temperature 
( °F ) 

Time Pressure 
(Ps ia ) 

Temperature T i l Pressure 
(Ps ia ) 

Temperature 
(*F) 

6.2056 
6.2222 
6.2389 
6.2556 
6.2722 
6.2889 
6.3056 
6.3222 
6.3389 
6.3556 
6.3722 
6.3889 
6.4056 
6.4222 
6.4389 
6.4556 
6.4722 
6.4889 
6.5056 
6.5222 
6.5389 
6.5556 
6.5722 
6.5889 
6.6056 
6.6222 
6.6389 
6.6556 
6.6722 
6.6889 
6.7056 
6.7222 
6.7389 
6.7556 
6.7722 
6.7889 
6.8056 
6.8222 
6.8389 
6.8556 
6.8722 
6.8889 
6.9056 
6.9222 
6.9389 
6.9556 
6.9722 
6.9889 
7.0056 
7.0222 
7.0389 
7.0556 
7.0722 
7.0889 
7.1056 
7.1075 
7.1242 
7.1408 
7.1575 
7.1742 
7.1908 
7.2075 
7.2242 
7.2408 
7.2575 
7.2742 
7.2908 
7.3075 
7.3242 
7.3408 
7.3575 
7.3742 
7.3908 
7.4075 
7.4242 

3058.084 
3058.719 
3057.404 
3058.265 
3057.987 
3058.386 
3057.976 
3060.124 
3060.048 
3060.656 
3060.785 
3058.583 
3056.252 
3060.231 
3058.454 
3058.410 
3057.377 
3057.845 
3059.517 
3061.076 
3059.939 
3059.673 
3061.874 
3060.659 
3060.060 
3057.875 
3059.385 
3060.672 
3059.781 
3061.686 
3061.056 
3060.234 
3062.373 
3061.115 
3060.753 
3059.322 
3059.726 
3061.977 
3060.193 
3060.230 
3059.938 
3057.843 
3060.619 
3062.188 
3059.951 
3057.811 
3058.086 
3060.646 
3055.850 
3056.868 
3057.698 
3059.821 
3061.181 
3059.448 
3060.363 
3058.949 
3059.304 
3060.328 
3061.714 
3062.085 
3061.729 
3061.807 
3062.704 
3061.664 
3061.543 
3061.263 
3063.188 
3061.533 
3062.009 
3062.764 
3065.635 
3063.368 
3060.067 
3060.302 
3060.878 

87.394 
87.637 
87.894 
88.197 
88.398 
88.551 
88.703 
88.684 
88.793 
88.758 
88.638 
88.592 
88.475 
88.379 
88.267 
88.180 
88.047 
87.992 
87.899 
87.831 
87.738 
87.651 
87.667 
87.561 
87.525 
87.457 
87.435 
87.424 
87.337 
87.345 
87.433 
87.400 
87.482 
87.452 
87.515 
87.539 
87.599 
87.678 
87.763 
87.842 
87.976 
88.142 
88.284 
88.436 
88.660 
88.342 
88.973 
89.125 
89.229 
89.272 
89.332 
89.376 
89.406 
89.362 
89.435 
89.446 
89.425 
89.433 
89.571 
89.493 
89.529 
89.877 
89.520 
89.230 
89.152 
89.040 
89.672 
89.691 
89.740 
89.735 
89.941 
89.941 
90.012 
90.115 
90.215 

7.4408 
7.4575 
7.4742 
7.4908 
7.5075 
7.5242 
7.5408 
7.5575 
7.5742 
7.5908 
7.6075 
7.6242 
7.6408 
7.6575 
7.6742 
7.6908 
7.7075 
7.7242 
7.7408 
7.7575 
7.7742 
7.7908 
7.8075 
7.8242 
7.8408 
7.8575 
7.8742 
7.8908 
7.9075 
7.9242 
7.9408 
7.9575 
7.9742 
7.9908 
8.0075 
8.0242 
8.0408 
8.0575 
8.0742 
8.0908 
8.1075 
8.1242 
8.1408 
8.1575 
8.1742 
8.1908 
8.2075 
8.2242 
8.2408 
8.2575 
8.2742 
8.2908 
8.3075 
8.3242 
8.3408 
8.3575 
8.3742 
8.3908 
8.4075 
8.4242 
8.4408 
8.4575 
8.4742 
8.4908 
8.5075 
8.5242 
8.5408 
8.5575 
8.5742 
8.5908 
8.6075 
8.6242 
8.6408 
8.6575 
8.6742 

3060.812 
3060.811 
3060.176 
3059.929 
3057.564 
3061.129 
3061.180 
3060.650 
3060.746 
3060.177 
3060.307 
3062.727 
3059.009 
3058.792 
3058.808 
3060.375 
3056.728 
3059.133 
3056.258 
3058.459 
3056.764 
3056.631 
3058.991 
3059.292 
3058.386 
3058.021 
3058.444 
3058.608 
3058.002 
3057.604 
3057.931 
3057.931 
3060.932 
3058.629 
3057.258 
3060.492 
3060.750 
3059.308 
3059.817 
3057.458 
3057.320 
3057.928 
3058.671 
3058.861 
3058.028 
3058.168 
3058.067 
3059.409 
3059.373 
3063.637 
3063.749 
3064.091 
3063.377 
3063.190 
3062.925 
3063.098 
3062.569 
3059.613 
3060.685 
3061.353 
3061.834 
3062.265 
3061.771 
3062.548 
3062.693 
3062.338 
3063.956 
3063.528 
3063.386 
3062.462 
3065.505 
3063.634 
3061.454 
3059.610 
3055.146 

90.308 
90.615 
90.617 
90.631 
90.861 
91.062 
91.208 
91.909 
91.975 
91.590 
91.674 
91.723 
91.739 
91.726 
91.769 
91.780 
91.799 
91.777 
91.834 
91.799 
91.476 
91.077 
91.842 
91.869 
91.985 
91.991 
91.512 
92.021 
92.067 
92.280 
92.215 
92.251 
92.318 
92.903 
92.475 
92.440 
92.616 
92.718 
92.824 
92.894 
92.219 
92.345 
92.994 
93.283 
93.648 
93.585 
93.771 
93.916 
94.035 
94.226 
94.927 
94.898 
95.155 
95.155 
95.381 
95.970 
95.714 
95.348 
95.940 
95.756 
95.534 
95.347 
94.751 
94.690 
94.443 
93.930 
93.556 
93.194 
92.725 
92.656 
92.418 
92.686 
92.053 
91.977 
91.574 

8.6908 
8.7075 
8.7242 
8.7408 
8.7575 
8.7742 
8.7908 
8.8075 
8.8242 
8.8408 
8.8575 
8.8742 
8.8908 
8.9075 
8.9242 
8.9408 
8.9575 
8.9742 
8.9908 
9.0075 
9.0242 
9.0408 
9.0575 
9.0742 
9.0908 
9.1075 
9.1242 
9.1408 
9.1575 
9.1742 
9.1908 
9.2075 
9.2242 
9.2408 
9.2575 
9.2742 
9.2908 
9.3075 
9.3242 
9.3408 
9.3575 
9.3742 
9.3908 
9.4075 
9.4242 
9.4408 
9.4575 
9.4742 
9.4908 
9.5075 
9.5242 
9.5408 
9.5575 
9.5742 
9.5908 
9.6075 
9.6242 
9.6408 
9.6575 
9.6742 
9.6908 
9.7075 
9.7242 
9.7408 
9.7575 
9.7742 
9.7908 
9.8075 
9.8242 
9.8408 
9.8575 
9.8742 
9.8908 
9.9075 
9.9242 

3057.271 
3055.253 
3057.361 
3057.642 
3058.939 
3061.209 
3059.166 
3058.057 
3058.193 
3056.277 
3056.803 
3058.675 
3060.719 
3061.221 
3061.086 
3060.782 
3061.430 
3059.534 
3062.381 
3061.406 
3060.401 
3061.894 
3062.645 
3063.075 
3063.479 
3065.755 
3066.590 
3063.935 
3065.623 
3067.499 
3068.557 
3068.100 
3067.748 
3067.413 
3065.157 
3066.536 
3067.631 
3065.674 
3069.410 
3067.098 
3066.980 
3068.198 
3066.476 
3068.926 
3067.596 
3065.438 
3066.773 
3066.150 
3062.874 
3066.233 
3065.744 
3066.357 
3065.514 
3066.710 
3068.191 
3066.280 
3066.925 
3068.180 
3067.760 
3068.075 
3067.114 
3066.758 
3068.269 
3067.216 
3068.622 
3068.853 
3064.671 
3064.622 
3066.186 
3066.512 
3065.120 
3066.778 
3067.148 
3066.679 
3067.773 

91.495 
91.352 
91.295 
91.195 
91.075 
91.000 
91.013 
90.964 
90.812 
90.823 
90.900 
90.062 
90.766 
90.810 
90.850 
90.403 
90.703 
91.021 
91.162 
91.238 
91.387 
91.571 
91.815 
92.026 
92.286 
92.613 
92.918 
93.261 
93.650 
93.946 
94.216 
94.436 
94.485 
94.480 
94.412 
94.318 
94.170 
93.968 
93.747 
93.528 
93.364 
93.126 
92.940 
92.778 
92.553 
92.410 
92.213 
92.156 
92.091 
91.939 
91.969 
91.904 
91.845 
91.788 
91.761 
91.728 
91.777 
91.755 
91.774 
91.758 
91.717 
91.810 
91.926 
91.926 
91.945 
92.013 
91.967 
92.159 
92.459 
92.261 
92.386 
92.562 
92.586 
92.645 
92.834 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Ps ia ) ( °F ) (Ps ia ) ( Q F ) (Ps ia ) < B F) 

9.9408 3067.109 92.897 
9.9575 3067.073 93.202 
9.9742 3066.307 93.315 
9.9908 3066.481 93.404 
10.0075 3068.025 93.590 
10.0242 3068.577 94.022 
10.0408 3066.137 93.935 
10.0575 3066.909 94.178 
10.0742 3065.875 94.315 
10.0908 3068.625 94.375 
10.1075 3068.123 94.528 
10.1242 3067.381 94.407 
10.1408 3067.812 94.275 
10.1575 3068.601 94.224 
10.1742 3066.908 94.059 
10.1908 3067.231 93.854 
10.2075 3067.318 93.650 
10.2242 3064.288 93.539 
10.2408 3064.215 93.339 
10.2575 3063.793 93.194 
10.2742 3064.216 93.372 
10.2908 3065.438 92.807 
10.3075 3069.127 92.713 
10.3242 3067.208 92.345 
10.3408 3070.536 92.383 
10.3575 3067.712 92.253 
10.3742 3068.163 92.029 
10.3908 3067.055 92.004 
10.4075 3069.578 92.099 
10.4242 3068.679 91.785 
10.4408 3071.913 91.820 
10.4575 3073.201 91.677 
10.4742 3072.445 91.647 
10.4908 3072.565 91.878 
10.5075 3073.824 91.711 
10.5242 3074.177 91.590 
10.5408 3071.608 91.471 
10.5575 3070.959 91.509 
10.5742 3070.764 91.531 
10.5908 3073.096 91.506 
10.6075 3071.159 91.653 
10.6242 3072.777 91.682 
10.6408 3071.086 91.746 
10.6575 3070.939 91.948 
10.6742 3070.328 92.056 
10.6908 3071.822 92.307 
10.7075 3072.232 92.656 
10.7242 3069.797 92.678 
10.7408 3071.714 93.072 
10.7575 3071.573 93.196 
10.7742 3068.343 93.391 
10.7908 3069.877 93.493 
10.8075 3067.356 93.520 
10.8242 3068.069 93.582 
10.8408 3069.349 93.428 
10.8575 3067.341 93.516 
10.8742 3065.518 93.053 
10.8908 3066.575 92.848 
10.9075 3065.131 92.540 
10.9242 3065.492 92.310 
10.9408 3066.298 91.905 
10.9575 3068.507 91.923 
10.9742 3067.556 91.617 
10.9908 3066.910 91.425 
11.0075 3070.101 91.214 
11.0242 3072.009 90.964 
11.0408 3071.600 90.897 
11.0575 3068.523 90.739 
11.0742 3068.605 90.571 
11.0908 3068.361 90.452 
11.1075 3069.621 90.376 
11.1242 3068.267 90.245 
11.1408 3070.100 90.142 
11.1575 3068.823 90.090 
11.1742 3067.900 90.001 

11.1908 3068.090 89.974 
11.2075 3069.125 89.968 
11.2242 3068.899 89.947 
11.2408 3068.394 89.933 
11.2575 3066.408 89.903 
11.2742 3068.777 89.952 
11.2908 3069.252 89.985 
11.3075 3067.561 90.020 
11.3242 3066.398 90.066 
11.3408 3067.536 90.126 
11.3575 3066.323 90.237 
11.3742 3067.538 90.226 
11.3908 3065.623 90.367 
11.4075 3069.189 90.419 
11.4242 3067.737 90.571 
11.4408 3069.502 90.758 
11.4575 3068.592 90.910 
11.4742 3068.419 91.162 
11.4908 3067.618 91.206 
11.5075 3068.415 91.422 
11.5242 3069.106 91.615 
11.5408 3069.803 92.031 
11.5575 3070.423 92.315 
11.5742 3072.575 92.456 
11.5908 3070.472 92.664 
11.6075 3069.708 92.156 
11.6242 3070.427 92.691 
11.6408 3071.865 92.575 
11.6575 3071.152 92.191 
11.6742 3067.785 91.985 
11.6908 3069.490 91.685 
11.7075 3070.776 91.390 
11.7242 3070.897 91.272 
11.7408 3071.436 90.538 
11.7575 3072.568 90.139 
11.7742 3072.516 89.773 
11.7908 3068.239 89.318 
11.8075 3068.467 89.226 

11.8242 3068.557 88.613 
11.8408 3068.895 88.352 
11.8575 3068.670 88.082 
11.8742 3069.740 87.831 
11.8908 3069.286 87.689 
11.9075 3070.070 87.444 
11.9242 3070.297 87.244 
11.9408 3070.239 87.072 
11.9575 3070.832 86.884 
11.9742 3070.095 86.025 
11.9908 3070.566 86.692 
12.0075 3070.772 86.446 
12.0242 3069.519 86.389 
12.0408 3070.886 86.265 
12.0575 3071.867 86.230 
12.0742 3073.390 86.186 
12.0908 3073.844 86.096 
12.1075 3072.016 86.030 
12.1242 3073.813 86.014 
12.1408 3073.938 85.953 
12.1575 3073.434 85.948 
12.1742 3072.785 85.899 
12.1908 3074.881 85.929 
12.2075 3075.575 85.893 
12.2242 3074.177 85.948 
12.2408 3074.501 85.915 
12.2575 3072.843 85.983 
12.2742 3074.960 86.087 
12.2908 3074.526 86.559 
12.3075 3074.018 86.202 
12.3242 3074.554 86.265 
12.3408 3073.849 86.337 
12.3575 3074.641 86.391 
12.3742 3074.731 86.482 
12.3908 3075.619 86.575 
12.4075 3073.700 86.462 
12.4242 3074.443 86.781 

12.4408 3075.559 86.577 
12.4575 3074.530 86.618 
12.4742 3074.979 86.607 
12.4908 3074.833 86.575 
12.5075 3076.600 86.643 
12.5242 3075.087 86.498 
12.5408 3075.438 86.064 
12.5575 3075.022 86.465 
12.5742 3075.219 86.446 
12.5908 3075.122 86.367 
12.6075 3074.793 86.353 
12.6242 3046.591 86.339 
12.6408 3011.372 86.287 
12.6433 3015.056 86.427 
12.6436 3015.329 86.175 
12.6439 3016.249 86.435 
12.6442 3017.002 86.369 
12.6444 3017.489 86.167 
12.6447 3017.918 86.735 
12.6450 3019.651 86.525 
12.6453 3020.694 86.317 
12.6456 3021.832 86.484 
12.6458 3022.917 86.424 
12.6461 3023.740 86.304 
12.6464 3024.128 86.296 
12.6467 3025.468 86.375 
12.6469 3026.277 86.263 
12.6472 3026.679 86.337 
12.6475 3027.435 86.317 
12.6478 3028.048 86.334 
12.6481 3028.619 86.328 
12.6483 3029.769 86.274 

12.6486 3030.742 86.399 
12.6489 3030.997 86.293 
12.6492 3032.000 86.298 
12.6494 3032.051 86.298 
12.6497 3032.223 86.326 
12.6500 3034.044 86.378 
12.6503 3034.468 86.320 
12.6506 3035.256 86.309 
12.6508 3035.795 86.306 
12.6511 3035.959 86.383 
12.6514 3035.105 86.304 
12.6517 3035.654 86.287 
12.6519 3036.930 86.353 
12.6522 3037.325 86.304 
12.6525 3038.330 86.246 
12.6528 3037.590 86.405 
12.6531 3037.941 86.326 
12.6533 3038.054 86.334 
12.6536 3037.840 86.334 
12.6539 3040.107 86.290 
12.6542 3040.824 86.555 
12.6544 3041.117 86.408 
12.6547 3041.216 86.290 
12.6550 3039.648 86.315 
12.6553 3039.240 86.279 
12.6556 3041.112 86.304 
12.6558 3041.673 86.380 
12.6561 3042.608 86.298 
12.6564 3042.223 86.331 
12.6567 3040.360 86.153 
12.6569 3041.516 86.383 
12.6572 3044.474 86.410 
12.6575 3044.411 86.356 
12.6578 3043.845 86.304 
12.6581 3043.241 86.317 
12.6583 3043.338 86.315 
12.6586 3043.965 86.372 
12.6589 3044.060 86.282 
12.6592 3045.908 86.339 
12.6594 3046.452 86.268 
12.6597 3045.627 86.421 
12.6600 3043.927 86.233 
12.6603 3044.240 86.430 
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Time Pressure 
(Psia) 

Temperature 
CF) 

Time Pressure 
(Psia) 

Temperature 
CF) 

Time Pressure 
(Psia) 

Temperature 
CF) 

12.6606 3045.188 86.246 
12.6608 3047.291 86.276 
12.6611 3045.929 86.350 
12.6614 3044.858 86.378 
12.6617 3046.621 86.328 
12.6619 3047.507 86.263 
12.6622 3048.854 86.402 
12.6625 3047.634 86.290 
12.6628 3046.591 86.309 
12.6631 3047.244 86.331 
12.6633 3049.520 86.213 
12.6636 3050.042 86.416 
12.6639 3048.207 86.372 
12.6642 3046.919 86.323 
12.6644 3047.677 86.241 
12.6647 3048.662 86.342 
12.6650 3049.281 86.380 
12.6653 3048.211 86.265 
12.6656 3048.174 86.337 
12.6658 3049.965 86.309 
12.6661 3050.420 86.361 
12.6664 3049.830 86.323 
12.6667 3049.143 86.317 
12.6669 3049.823 86.293 
12.6672 3051.353 86.271 
12.6675 3051.499 86.424 
12.6678 3051.413 86.339 
12.6681 3051.346 86.290 
12.6683 3049.452 86.265 
12.6686 3050.276 86.378 
12.6689 3051.744 86.391 
12.6692 3050.750 86.260 
12.6694 3050.261 86.326 
12.6697 3051.317 86.361 

12.6700 3051.896 86.312 
12.6703 3051.111 86.331 
12.6706 3050.756 86.293 
12.6708 3052.371 86.378 
12.6711 3052.109 86.282 
12.6714 3053.111 86.279 
12.6717 3053.347 86.369 
12.6719 3053.159 86.345 
12.6722 3053.638 86.394 
12.6725 3053.599 86.224 
12.6728 3053.090 86.298 
12.6731 3052.095 86.372 
12.6733 3052.649 86.358 
12.6736 3052.337 86.282 
12.6739 3051.995 86.317 
12.6742 3052.445 86.408 
12.6744 3052.358 86.375 
12.6747 3052.650 86.265 
12.6750 3053.396 86.342 
12.6753 3054.092 86.285 
12.6756 3053.952 86.254 
12.6758 3055.238 86.367 
12.6761 3055.096 86.369 
12.6764 3054.914 86.378 
12.6819 3057.137 86.364 
12.6875 3058.577 86.345 
12.6931 3062.026 86.342 
12.6986 3064.924 86.287 
12.7042 3063.784 86.361 
12.7097 3065.968 86.369 
12.7153 3068.587 86.315 
12.7208 3069.581 86.293 
12.7264 3070.134 86.413 
12.7319 3068.316 86.345 
12.7375 3069.079 86.389 
12.7431 3069.067 86.405 
12.7486 3068.654 86.304 
12.7539 3069.175 86.181 
12.7706 3070.451 86.391 
12.7872 3072.322 86.479 
12.8039 3073.071 86.740 

12.8206 3074.289 86.451 
12.8372 3072.556 86.479 
12.8539 3072.593 86.050 
12.8706 3072.926 86.183 
12.8872 3073.772 86.629 
12.9039 3073.265 86.304 
12.9206 3072.788 86.047 
12.9372 3072.335 86.156 
12.9539 3072.764 86.065 
12.9706 3073.509 86.843 
12.9872 3073.217 87.037 
13.0039 3073.426 87.863 
13.0206 3074.675 87.411 
13.0372 3074.774 87.626 
13.0539 3073.653 87.801 
13.0706 3072.921 88.210 
13.0872 3072.715 88.682 
13.1039 3072.923 88.464 
13.1206 3072.149 88.611 
13.1372 3071.611 88.580 
13.1539 3070.229 89.085 
13.1706 3070.311 89.748 
13.1872 3070.243 89.762 
13.2039 3072.074 89.868 
13.2206 3071.697 90.058 
13.2372 3072.195 90.240 
13.2539 3071.670 90.270 
13.2706 3070.499 90.384 
13.2808 3070.002 90.443 
13.2811 3069.367 90.538 
13.2814 3070.407 90.706 
13.2817 3070.317 90.639 
13.2819 3069.654 90.492 
13.2822 3069.954 90.495 
13.2825 3069.402 90.457 
13.2828 3070.206 90.465 
13.2831 3071.059 90.503 
13.2833 3071.066 90.121 

13.2836 3070.441 90.075 
13.2839 3070.478 90.484 
13.2842 3069.869 90.378 
13.2844 3069.871 90.563 
13.2847 3070.993 90.484 
13.2850 3070.322 90.541 
13.2853 3068.969 90.400 
13.2856 3069.504 90.560 
13.2858 3069.268 90.441 
13.2861 3070.569 90.509 
13.2864 3069.676 90.427 
13.2867 3069.070 90.606 
13.2869 3069.522 90.473 
13.2872 3069.510 90.479 
13.2875 3068.922 90.479 
13.2878 3069.363 90.525 
13.2881 3068.579 90.557 
13.2883 3067.832 90.433 
13.2886 3067.821 90.492 
13.2889 3068.227 90.776 
13.2892 3068.537 90.536 
13.2894 3068.986 90.435 
13.2897 3069.264 90.557 
13.2900 3068.574 90.471 
13.2903 3068.401 90.522 
13.2906 3068.964 90.509 
13.2908 3069.057 90.503 
13.2911 3068.759 90.544 
13.2914 3069.484 90.400 
13.2917 3069.204 90.595 
13.2919 3068.122 90.465 
13.2922 3069.531 90.620 
13.2925 3069.530 90.500 
13.2928 3069.532 90.498 
13.2931 3069.757 90.538 
13.2933 3068.249 90.593 
13.2936 3069.409 90.457 

13.2939 3069.575 90.528 
13.2942 3069.670 90.519 
13.2944 3069.802 94.049 
13.2947 3069.184 90.259 
13.2950 3070.109 90.587 
13.2953 3069.957 90.454 
13.2956 3069.531 90.536 
13.2958 3069.372 90.598 
13.2961 3068.524 90.525 
13.2964 3068.657 90.487 
13.2967 3069.673 90.598 
13.2969 3069.434 90.741 
13.2972 3069.800 90.568 
13.2975 3069.961 90.449 
13.2978 3069.702 90.682 
13.2981 3070.522 90.465 
13.2983 3069.889 90.576 
13.2986 3070.079 90.522 
13.2989 3070.661 90.568 
13.2992 3069.390 90.566 
13.2994 3069.108 90.568 
13.2997 3070.416 90.460 
13.3000 3070.476 90.617 
13.3003 3069.779 90.473 
13.3006 3069.455 90.650 
13.3008 3070.208 90.574 
13.3011 3070.461 90.506 
13.3014 3070.071 90.736 
13.3017 3070.646 90.430 
13.3019 3070.682 90.571 
13,3022 3070.068 90.528 
13.3025 3070.764 90.541 
13.3028 3070.467 90.655 
13.3031 3070.667 90.533 
13.3033 3070.667 90.625 
13.3036 3069.729 90.509 
13.3039 3070.599 90.536 

13.3042 3070.308 90.642 
13.3044 3070.141 90.528 
13.3047 3069.710 90.579 
13.3050 3069.780 90.547 
13.3053 3068.718 90.568 
13.3056 3068.103 90.666 
13.3058 3068.517 90.506 
13.3061 3068.611 90.582 
13.3064 3068.005 90.604 
13.3067 3069.465 90.536 
13.3069 3069.089 90.666 
13.3072 3068.582 90.471 
13.3075 3068.493 90.008 
13.3078 3069.941 90.511 
13.3081 3070.290 90.609 
13.3083 3071.036 90.495 
13.3086 3069.990 90.560 
13.3089 3070.781 90.650 
13.3092 3071.708 90.623 
13.3094 3070.735 90.595 
13.3097 3071.178 90.492 
13.3100 3071.630 90.701 
13.3103 3070.523 90.650 
13.3106 3070.687 90.555 
13.3108 3071.382 90.606 
13.3111 3071.364 90.593 
13.3114 3071.017 90.639 
13.3117 3071.611 90.549 
13.3119 3071.335 90.582 
13.3122 3070.794 90.633 
13.3125 3071.451 90.585 
13.3128 3072.054 90.669 
13.3131 3071.106 90.547 
13.3133 3071.513 90.663 
13.3136 3071.556 90.647 
13.3139 3071.853 90.579 
13.3142 3072.236 90.606 
13.3144 3071.521 90.552 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 

(Ps ia ) ( °F ) < P s , a > < F > ( P s i a ) ( F ) 

13.3147 3071.910 90.655 
13.3150 3071.950 90.614 
13.3153 3071.626 90.614 
13.3156 3071.582 90.642 
13.3158 3071.233 90.617 
13.3161 3071.527 90.628 
13.3164 3072.310 90.633 
[3.3167 3072.359 90.806 
13.3169 3072.615 90.666 
13.3172 3073.032 90.726 
13.3175 3072.551 90.525 
13.3178 3071.914 90.623 
13.3181 3071.242 90.865 
13.3183 3071.472 90.669 
13.3186 3070.440 90.587 
13.3189 3071.830 90.644 
13.3192 3070.719 90.606 
13.3194 3072.298 90.723 
13.3197 3071.280 90.614 
13.3200 3070.990 90.571 
13.3203 3071.301 90.717 
13.3206 3072.342 90.492 
13.3208 3072.041 90.723 
13.3211 3072.632 90.701 
13.3214 3072.503 90.623 
13.3217 3072.404 90.617 
13.3219 3072.592 90.623 
13.3222 3071.956 90.652 
13.3225 3072.437 90.631 
13.3228 3072.603 90.914 
13.3231 3072.569 90.828 
13.3233 3072.177 90.755 
13.3236 3070.609 90.652 
13.3239 3071.866 90.590 
13.3242 3070.756 90.717 
13.3244 3070.059 90.631 
13-3247 3071.240 90.582 
13.3250 3070.960 90.720 
13.3253 3072.051 90.644 
13.3256 3072.136 90.696 
13.3258 3071.254 90.536 
13.3261 3072.923 90.761 
13.3264 3071.907 90.631 
13.3267 3071.183 90.644 
I3.3269 3072.694 90.623 
13-3272 3073.576 90.764 
13.3275 3071.804 90.669 
13.3278 3072.288 90.541 
13.3281 3072.269 90.731 
13.3283 3072.280 90.717 
13.3286 3072.791 90.658 
13.3289 3073.411 90.647 
3.3292 3072.596 90.671 
13.3294 3072.946 90.704 
13.3297 3072.418 90.563 
3.3300 3073.240 90.723 
3.3303 3073.102 90.647 
13.3306 3072.812 90.780 
13.3308 3072.222 90.487 
3.3311 3072.007 90.254 
3.3314 3072.266 90.745 
13.3317 3071.675 90.701 
13.3319 3071.292 90.636 
3.3322 3071.146 90.957 
3.3325 3071.188 90.628 
13.3323 3071.021 90.617 
13.3331 3070.834 90.739 
13-3333 3071.907 90.677 
3-3336 3071.655 90.680 
13.3339 3072.379 90.992 
13.3342 3072.880 90.612 
13.3344 3072.479 90.791 
3.3347 3072.470 90.506 
13.3350 3073.574 90.812 
13.3353 3072.510 90.642 

13.3356 3073.063 90.723 
13.3358 3072.561 90.726 
13.3361 3072.314 90.685 
13.3364 3072.953 90.704 
13.3367 3073.070 90.696 
13.3369 3072.678 90.652 
13.3372 3073.070 90.742 
13.3375 3073.074 90.709 
13.3378 3072.919 90.682 
13.3381 3073.368 90.655 
13.3383 3072.508 90.736 
13.3386 3072.826 90.745 
13.3389 3071.836 90.938 
13.3392 3071.487 90.734 
13.3394 3071.719 90.636 
13.3397 3071.895 90.693 
13.3400 3070.984 90.717 
13.3403 3072.567 90.717 
13.3406 3072.669 90.709 
13.3408 3071.512 90.693 
13.3411 3072.524 90.680 
13.3414 3073.234 90.758 
13.3417 3072.316 90.709 
13.3419 3073.399 90.717 
13.3422 3072.999 90.693 
13.3425 3072.632 90.793 
13.3428 3072.188 90.685 
13.3431 3072.635 90.734 
13.3433 3072.490 90.685 
13.3436 3073.628 90.745 
13.3439 3072.609 90.693 
13.3442 3072.521 90.987 
13.3444 3073.098 90.699 
13.3447 3072.117 90.952 
13.3450 3072.268 90.769 
13.3453 3072.299 90.666 
13.3456 3072.048 90.777 
13.3458 3071.503 90.685 
13.3461 3073.305 90.753 
13.3464 3072.059 90.690 
13.3467 3072.586 90.731 
13.3469 3071.616 90.051 
13.3472 3071.948 90.663 
13.3475 3072.968 90.769 
13.3478 3073.152 90.769 
13.3481 3072.666 90.650 
13.3483 3072.729 90.005 
13.3486 3072.888 90.712 
13.3489 3071.948 90.821 
13.3492 3072.975 90.761 
13.3494 3071.426 90.579 
13.3497 3072.203 90.804 
13.3500 3072.961 90.981 
13.3503 3072.862 90.829 
13.3506 3072.838 90.701 
13.3508 3072.983 90.685 
13.3511 3073.257 90-804 
13.3514 3072.966 90.726 
13.3517 3073.173 90.761 
13.3519 3072.042 90.720 
13.3522 3074.347 90.766 
13.3525 3073.709 90.726 
13.3528 3072.673 90.742 
13.3531 3073.166 90.761 
13.3533 3073.366 90.769 
13.3536 3073.170 90.682 
13.3539 3073.973 90.875 
13.3542 3073.092 90.576 
13.3544 3073.581 90.878 
13.3547 3073.711 90.807 
13.3550 3072.915 90.707 
13.3553 3073.027 90.769 
13.3556 3073.229 90.747 
13.3558 3073.411 90.758 
13.3561 3072.304 90.761 

13.3564 3072.208 90.734 
13.3567 3072.393 90.807 
13.3569 3071.941 90.736 
13.3572 3072.363 90.807 
13.3575 3072.122 90.712 
13.3578 3071.525 90.723 
13.3581 3071.989 90.769 
13.3583 3071.733 90.859 
13.3586 3072.027 90.766 
13.3589 3073.179 90.726 
13.3592 3071.512 90.785 
13.3594 3073.951 90.755 
13.3597 3071.780 90.717 
13.3600 3071.980 90.826 
13.3603 3073.267 90.745 
13.3606 3073.303 90.810 
13.3608 3073.177 90.747 
13.3611 3073.146 90.804 
13.3614 3072.789 90.799 
13.3617 3072.714 90.783 
13.3619 3071.960 90.750 
13.3622 3071.389 90.764 
13.3625 3071.282 90.769 
13.3628 3071.109 90.902 
13.3631 3070.774 90.696 
13.3633 3070.261 90.774 
13.3636 3070.659 90.728 
13.3639 3071.628 90.861 
13.3642 3071.328 90.766 
13.3644 3071.444 90.769 
13.3647 3070.918 90.736 
13.3650 3071.435 90.945 
13.3653 3072.828 90.704 
13.3656 3072.598 90.845 
13.3658 3071.085 90.701 
13.3661 3072.975 90.880 
13.3664 3071.448 90.717 
13.3667 3070.678 90.769 
13.3669 3072.225 90.842 
13.3672 3071.919 90.810 
13.3675 3070.810 90.761 
13.3678 3071.555 90.804 
13.3681 3071.622 90.785 
13.3683 3071.564 90.812 
13.3686 3071.424 90.008 
13.3689 3071.700 90.826 
13.3692 3071.726 90.831 
13.3694 3070.622 90.747 
13.3697 3071.402 90.766 
13.3700 3070.584 90.878 
13.3703 3070.550 90.745 
13.3706 3071.424 90.793 
13.3708 3070.618 90.853 
13.3711 3070.915 90.796 
13.3714 3071.677 90.864 
13.3717 3070.410 90.745 
13.3719 3071.514 90.736 
13.3722 3071.595 90.929 
13.3725 3070.450 90.796 
13.3728 3070.915 90.804 
13.3731 3070.496 90.878 
13.3733 3070.295 90.723 
13.3736 3070.061 90.850 
13.3739 3069.498 90.818 
13.3742 3069.464 90.823 
13.3744 3068.753 90.856 
13.3747 3068.567 90.766 
13.3750 3069.693 90.878 
13.3753 3069.207 90.777 
13.3756 3070.271 90.818 
13.3758 3070.700 90.861 
13.3761 3070.093 90.755 
13.3764 3070.892 90.861 
13.3767 3070.747 90.793 
13.3769 3069.943 90.869 
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Time Pressure 
(Psia) 

Temperature 
(°F) 

Time Pressure 
(Psia) 

Temperature 
C°F> 

Time Pressure 
(Psia) 

Temperature 
C°F) 

13.3772 3070.879 90.747 
13.3775 3071.741 90.840 
13.3778 3070.426 90.772 
13.3781 3070.447 90.727 
13.3783 3070.613 90.490 
13.3786 3071.313 90.812 
13.3789 3070.718 90.821 
13.3792 3070.975 90.859 
13.3794 3071.262 90.840 
13.3797 3070.486 90.834 
13.3800 3071.297 90.796 
13.3803 3071.384 90.826 
13.3806 3070.873 90.848 
13.3808 3070.546 90.842 
13.3811 3071.594 90.840 
13.3814 3070.604 90.780 
13.3817 3071.435 90.918 
13.3819 3071.062 90.823 
13.3822 3071.571 90.859 
13.3825 3071.262 90.812 
13.3828 3070.750 90.707 
13.3831 3070.846 90.964 
13.3833 3071.309 90.864 
13.3836 3070.924 90.886 
13.3839 3071.764 90.783 
13.3842 3071.922 90.861 
13.3844 3071.323 90.883 
13.3847 3071.607 90.S04 
13.3850 3070.648 90.880 
13.3853 3070.995 90.823 
13.3856 3070.919 90.845 
13.3858 3069.965 90.878 
13.3861 3070.609 90.902 
13.3864 3071.626 90.826 
13.3867 3071.226 90.867 
13.3869 3070.879 90.812 
13.3872 3071.850 90.869 
13.3875 3071.864 90.842 
13.3878 3071.812 90.880 
13.3881 3071.630 90.812 
13.3883 3071.161 90.883 
13.3886 3071.898 90.856 
13.3889 3071.538 90.872 
13.3892 3071.067 90.872 
13.3894 3071.090 90.853 
13.3897 3070.029 90.872 
13.3900 3068.561 90.848 
13.3903 3068.290 90.883 
13.3906 3066.185 90.845 
13.3908 3065.160 90.875 
13.3911 3063.679 90.867 
13.3914 3062.587 90.869 
13.3917 3061.271 90.867 
13.3919 3059.736 90.872 
13.3922 3058.903 90.872 
13.3925 3057.352 90.869 
13.3928 3055.996 90.880 
13.3931 3055.061 90.861 
13.3933 3053.468 90.875 
13.3936 3052.206 90.878 
13.3939 3051.227 90.878 
13.3942 3049.744 90.872 
13.3944 3048.665 90.886 
13.3947 3047.397 90.869 
13.3950 3046.087 90.878 
13.3953 3044.987 90.872 
13.3956 3043.783 90.886 
13.3958 3042.563 90.875 
13.3961 3041.499 90.8S8 
13.3964 3040.290 90.880 
13.3967 3039.149 90.880 
13.3969 3038.077 90.886 
13.3972 3036.920 90.886 
73.3975 3035.850 90.880 
13.3978 3034.775 90.888 

13.3981 3033.661 90.883 
13.3983 3032.650 90.886 
13.3986 3031.605 90.894 
13.3989 3030.531 90.883 
13.3992 3029.541 90.897 
13.3994 3028.481 90.878 
13.3997 3027.510 90.894 
13.4000 3026.536 90.897 
13.4003 3025.527 90.897 
13.4006 3024.527 90.878 
13.4008 3023.626 90.907 
13.4011 3022.622 90.883 
13.4014 3021.716 90.902 
13.4017 3020.773 90.894 
13.4019 3019.857 90.905 
13.4022 3018.929 90.897 
13.4025 3018.019 90.894 
13.4028 3017.140 90.897 
13.4031 3016.289 90.910 
13.4033 3015.372 90.888 
13.4036 3014.528 90.902 
13.4039 3013.694 90.905 
13.4042 3012.827 90.902 
13.4044 3012.013 90.907 
13.4047 3011.157 90.891 
13.4050 3010.393 90.915 
13.4053 3009.568 90.907 
13.4056 3008.742 90.899 
13.4058 3007.959 90.902 
13.4061 3007.222 90.921 
13.4064 3006.424 90.915 
13.4067 3005.640 90.902 
13.4069 3004.879 90.905 
13.4072 3004.163 90.915 
13.4075 3003.410 90.918 
13.4078 3002.660 90.907 
13.4081 3001.946 90.915 
13.4083 3001.205 90.913 
13.4086 3000.505 90.921 
13.4089 2999.763 90.902 
13.4092 2999.085 90.921 
13.4094 2998.377 90.921 
13.4097 2997.673 90.918 
13.4100 2996.990 90.915 
13.4103 2996.326 90.926 
13.4106 2995.643 90.924 
13.4108 2994.960 90.913 
13.4111 2994.327 90.929 
13.4114 2993.680 90.929 
13.4117 2992.993 90.913 
13.4119 2992.371 90.926 
13.4122 2991.738 90.926 
13.4125 2991.114 90.932 
13.4128 2990.475 90.921 
13.4131 2989.851 90.918 
13.4133 2989.271 90.934 
13.4136 2988.654 90.924 
13.4139 2988.091 90.945 
13.4142 2987.448 90.913 
13.4144 2986.904 90.937 
13.4147 2986.342 90.940 
13.4150 2985.760 90.940 
13.4153 2985.143 90.913 
13.4156 2984.662 90.951 
13.4158 2984.069 90.937 
13.4161 2983.524 90.937 
13.4164 2982.951 90.918 
13.4167 2982.467 90.951 
13.4169 2981.926 90.945 
13.4172 2981.393 90.940 
13.4175 2980.867 90.934 
13.4178 2980.367 90.943 
13.4181 2979.861 90.948 
13.4183 2979.341 90.937 
13.4186 2978.853 90.948 

13.4189 2978.349 90.943 
13.4192 2977.880 90.948 
13.4194 2977.377 90.943 
13.4197 2976.900 90.940 
13.4200 2976.460 90.964 
13.4203 2975.983 90.953 
13.4206 2975.476 90.934 
13.4208 2975.065 90.959 
13.4271 2974.611 90.956 
13.4214 2974.144 90.951 
13.4217 2973.687 90.943 
13.4219 2973.285 90.956 
13.4222 2972.864 90.967 
13.4225 2972.401 90.948 
13.4228 2972.004 90.964 
13.4231 2971.576 90.956 
13.4233 2971.155 90.959 
13.4236 2970.767 90.964 
13.4239 2970.341 90.953 
13.4242 2969.931 90.951 
13.4244 2969.589 90.981 
13.4247 2969.171 90.962 
13.4250 2968.763 90.956 
13.4253 2968.385 90.959 
13.4256 2968.047 90.975 
13.4258 2967.659 90.972 
13.4261 2967.243 90.951 
13.4264 2966.917 90.970 
13.4267 2966.577 90.981 
13.4269 2966.213 90.975 
13.4272 2965.832 90.964 
13.4275 2965.496 90.970 
13.4278 2965.155 90.972 
13.4281 2964.834 90.986 
13.4283 2964.470 90.964 
13.4286 2964.146 90.972 
13.4289 2963.825 90.978 
13.4292 2963.521 90.989 
13.4294 2963.160 90.962 
13.4297 2962.855 90.975 
13.4300 2962.583 90.991 
13.4303 2962.263 90.986 
13.4306 2961.953 90.978 
13.4308 2961.632 90.975 
13.4311 2961.380 90.994 
13.4314 2961.083 90.989 
13.4317 2960.775 90.978 
13.4319 2960.496 90.986 
13.4322 2960.221 90.989 
13.4325 2959.956 90.997 
13.4328 2959.653 90.981 
13.4331 2959.386 90.983 
13.4333 2959.151 91.000 
13.4336 2958.871 90.991 
13.4339 2958.621 91.000 
13.4342 2958.334 90.981 
13.4344 2958.097 90.991 
13.4347 2957.872 91.005 
13.4350 2957.629 91.005 
13.4353 2957.345 90.983 
13.4356 2957.145 91.002 
13.4358 2956.913 91.008 
13.4361 2956.667 91.002 
13.4364 2956.420 90.989 
13.4367 2956.215 91.005 
13.4369 2955.984 91.000 
13.4372 2955.781 91.013 
13.4375 2955.557 91.008 
13.4378 2955.316 90.997 
13.4381 2955.128 91.010 
13.4383 2954.931 91.016 
13.4386 2954.705 91.005 
13.4389 2954.509 91.010 
13.4392 2954.301 91.013 
13.4394 2954.116 91.013 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Psia) C°F) < P s , a> < F> C F S l a ) c F } 

13.4397 2953.925 91.021 
13.4400 2953.693 91.000 
13.4403 2953.527 91.013 
13.4406 2953.336 91.013 
13.4408 2953.205 91.046 
13.4411 2952.921 90.989 
13.4414 2952.818 91.032 
13.4417 2952.609 91.019 
13.4419 2952.427 91.016 
13.4422 2952.268 91.021 
13.4425 2952.075 91.013 
13.4428 2951.954 91.035 
13.4431 2951.755 91.027 
13.4433 2951.618 91.032 
13.4436 2951.400 91.010 
13.4439 2951.276 91.027 
13.4442 2951.147 91.040 
13.4444 2950.964 91.029 
13.4447 2950.807 91.024 
13.4450 2950.645 91.024 
13.4453 2950.543 91.048 
13.4456 2950.361 91.029 
13.4458 2950.216 91.035 
13.4461 2950.098 91.043 
13.4464 2949.914 91.027 
13.4467 2949.801 91.037 
13.4469 2949.664 91.043 
13.4472 2949.511 91.032 
13.4475 2949.404 91.054 
13.4478 2949.246 91.032 
13.4481 2949.139 91.054 
13.4483 2948.978 91.035 
13.4486 2948.861 91.043 
13.4489 2948.734 91.046 
13.4492 2948.630 91.054 
13.4494 2948.483 91.046 
13.4497 2948.360 91.043 
13.4500 2948.238 91.048 
13.4503 2948.142 91.056 
13.4506 2948.017 91.056 
13.4508 2947.879 91.046 
13.4511 2947.771 91.051 
13.4514 2947.666 91.054 
13.4517 2947.568 91.065 
13.4519 2947.450 91.065 
13.4522 2947.312 91.046 
13.4525 2947.231 91.062 
13.4528 2947.119 91.065 
13.4531 2946.995 91.054 
13.4533 2946.895 91.059 
13.4536 2946.797 91.062 
13.4539 2946.709 91.070 
13.4542 2946.599 91.070 
13.4544 2946.498 91.067 
13.4547 2946.365 91.051 
13.4550 2946.307 91.075 
13.4553 2946.183 91.065 
13.4556 2946.128 91.086 
13.4558 2945.977 91.056 
13.4561 2945.931 91.084 
13.4564 2945.783 91.059 
13.4567 2945.750 91.089 
13.4569 2945.601 91.065 
13.4572 2945.546 91.078 
13.4575 2945.438 91.075 
13.4578 2945.349 91.075 
13.4581 2945.286 91.089 
13.4583 2945.160 91.073 
13.4586 2945.099 91.084 
13.4589 2945.003 91.084 
13.4592 2944.918 91.089 
13.4594 2944.856 91.092 
13.4597 2944.723 91.075 
13.4600 2944.662 91.086 
13.4603 2944.579 91.089 

13.4606 2944.488 91.084 
13.4608 2944.435 91.103 
13.4611 2944.295 91.067 
13.4614 2944.273 91.103 
13.4617 2944.176 91.094 
13.4619 2944.123 91.105 
13.4622 2944.010 91.092 
13.4625 2943.936 91.092 
13.4628 2943.870 91.100 
13.4631 2943.814 91.113 
13.4633 2943.720 91.103 
13.4636 2943.598 91.073 
13.4639 2943.579 91.113 
13.4642 2943.479 91.092 
13.4644 2943.481 91.132 
13.4647 2943.292 91.078 
13.4650 2943.298 91.113 
13.4653 2943.220 91.111 
13.4656 2943.098 91.089 
13.4658 2943.110 91.127 
13.4661 2942.991 91.103 
13.4664 2942.912 91.100 
13.4667 2942.904 91.127 
13.4669 2942.785 91.103 
13.4672 2942.749 91.119 
13.4675 2942.677 91.116 
13.4678 2942.604 91.108 
13.4681 2942.572 91.127 
13.4683 2942.478 91.116 
13.4686 2942.462 91.135 
13.4689 2942.361 91.116 
13.4692 2942.279 91.108 
13.4694 2942.233 91.119 
13.4697 2942.227 91.143 
13.4700 2942.133 91.124 
13.4703 2942.066 91.124 
13.4706 2941.977 91.108 
13.4708 2941.956 91.124 
13.4711 2941.922 91.138 
13.4714 2941.868 91.141 
13.4717 2941.776 91.119 
13.4719 2941.753 91.138 
13.4722 2941.696 91.135 
13.4725 2941.632 91.132 
13.4728 2941.588 91.132 
13.4731 2941.549 91.143 
13.4733 2941.472 91.130 
13.4736 2941.413 91.130 
13.4739 2941.415 91.154 
13.4742 2941.330 91.141 
13.4744 2941.301 91.149 
13.4747 2941.219 91.132 
13.4750 2941.178 91.138 
13.4753 2941.149 91-146 
13.4756 2941.100 91.151 
13.4758 2941.079 91.159 
13.4761 2940.981 91.135 
13.4764 2940.920 91.130 
13.4767 2940.949 91.165 
13.4769 2940.870 91.154 
13.4772 2940.853 91.165 
13.4775 2940.761 91.143 
13.4778 2940.706 91.138 
13.4781 2940.700 91.162 
13.4783 2940.664 91.162 
13.4786 2940.620 91.162 
13.4789 2940.558 91.157 
13.4792 2940.485 91.138 
13.4794 2940.502 91.170 
13.4797 2940.453 91.168 
13.4800 2940.396 91.165 
13.4803 2940.374 91.173 
13.4806 2940.285 91.149 
13.4808 2940.263 91.157 
13.4811 2940.259 91.178 

13.4814 2940.177 91.162 
13.4817 2940.168 91.173 
13.4819 2940.129 91.176 
13.4822 2940.060 91.162 
13.4825 2940.053 91.178 
13.4828 2939.999 91.173 
13.4831 2939.982 91.184 
13.4833 2939.945 91.184 
13.4836 2939.835 91.149 
13.4839 2939.847 91.178 
13.4842 2939.823 91.181 
13.4844 2939.788 91.187 
13.4847 2939.744 91.187 
13.4850 2939.695 91.176 
13.4853 2939.652 91.173 
13.4856 2939.628 91.184 
13.4858 2939.609 91.189 
13.4861 2939.575 91.195 
13.4864 2939.496 91.176 
13.4867 2939.479 91.178 
13.4869 2939.465 91.195 
13.4872 2939.425 91.189 
13.4875 2939.411 91.206 
13.4878 2939.366 91.197 
13.4881 2939.299 91.181 
13.4883 2939.250 91.178 
13.4886 2939.293 91.214 
13.4889 2939.189 91.181 
13.4892 2939.225 91.216 
13.4894 2939.153 91.197 
13.4897 2939.104 91.187 
13.4900 2939.086 91.197 
13.4903 2939.055 91.200 
13.4906 2939.058 91.214 
13.4908 2938.988 91.200 
13.4911 2938.976 91.206 
13.4914 2938.935 91.203 
13.4917 2938.893 91.200 
13.4919 2938.898 91.219 
13.4922 2938.836 91.206 
13.4925 2938.842 91.216 
13.4928 2938.772 91.203 
13.4931 2938.753 91.208 
13.4933 2938.734 91.214 
13.4936 2938.692 91.211 
13.4939 2938.713 91.230 
13.4942 2938.638 91.214 
13.4944 2938.605 91.208 
13.4947 2938.554 91.200 
13.4950 2938.587 91.230 
13.4953 2938.550 91.230 
13.4956 2938.518 91.225 
13.4958 2938.473 91.216 
13.4961 2938.449 91.219 
13.4964 2938.410 91.214 
13.4967 2938.406 91.227 
13.4969 2938.409 91.241 
13.4972 2938.346 91.227 
13.4975 2938.329 91.230 
13.4978 2938.280 91.219 
13.4981 2938.261 91.225 
13.4983 2938.258 91.235 
13.4986 2938.240 91.241 
13.4989 2938.192 91.235 
13.4992 2938.175 91.238 
13.4994 2938.113 91.216 
13.4997 2938.113 91.233 
13.5000 2938.116 91.246 
13.5003 2938.117 91.262 
13.5006 2938.037 91.235 
13.5008 2938.008 91.235 
13.5011 2937.980 91.233 
13.5014 2937.958 91.233 
13.5017 2937.954 91.246 
13.5019 2937.930 91.249 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Psia) (°F) (Psia) (°F) (Psia) («F) 

13.5022 2937.928 91.260 
13.5025 2937.879 91.249 
13.5028 2937.852 91.246 
13.5031 2937.797 91.233 
13.5033 2937.812 91.249 
13.5036 2937.801 91.262 
13.5039 2937.763 91.254 
13.5042 2937.767 91.268 
13.5044 2937.664 91.225 
13.5047 2937.695 91.257 
13.5050 2937.673 91.257 
13.5053 2937.656 91.260 
13.5056 2937.646 91.271 
13.5058 2937.619 91.268 
13.5061 2937.547 91.241 
13.5064 2937.549 91.254 
13.5067 2937.538 91.260 
13.5069 2937.515 91.260 
13.5072 2937.516 91.276 
13.5075 2937.489 91.273 
13.5078 2937.469 91.271 
13.5081 2937.410 91.254 
13.5083 2937.405 91.260 
13.5086 2937.406 91.276 
13.5089 2937.376 91.268 
13.5092 2937.392 91.292 
13.5094 2937.316 91.260 
13.5097 2937.317 91.276 
13.5100 2937.280 91.268 
13.5103 2937.275 91.273 
13.5106 2937.26i 91.279 
13.5108 2937.257 91.287 
13.5111 2937.235 91.287 
13.5114 2937.187 91.273 
13.5117 2937.180 91.281 
13.5119 2937.150 91.273 
13.5122 2937.143 91.281 
13.5125 2937.137 91.290 
13.5128 2937.122 91.298 
13.5131 2937.089 91.284 
13.5133 2937.062 91.281 
13.5136 2937.016 91.276 
13.5139 2937.026 91.281 
13.5142 2937.031 91.300 
13.5144 2936.979 91.284 
13.5147 2937.009 91.309 
13.5150 2936.962 91.295 
13.5153 2936.920 91.284 
13.5156 2936.926 91.295 
13.5158 2936.881 91.287 
13.5172 2936.817 91.300 
13.5186 2936.735 91.311 
13.5200 2936.641 91.309 
13.5214 2936.558 91.311 
13.5228 2936.462 91.311 
13.5242 2936.409 91.330 
13.5256 2936.333 91.333 
13.5269 2936.247 91.330 
13.5283 2936.176 91.336 
13.5297 2936.128 91.349 
13.5311 2936.051 91.352 
13.5325 2935.985 91.360 
13.5339 2935.927 91.368 
13.5353 2935.838 91.360 
13.5367 2935.785 91.371 
13.5381 2935.689 91.363 
13.5394 2935.672 91.390 
13.5408 2935.604 91.393 
13.5422 2935.553 91.401 
13.5436 2935.489 91.398 
13.5450 2935.443 91.409 
13.5464 2935.407 91.425 
13.5478 2935.315 91.411 
13.5492 2935.302 91.436 
13.5506 2935.232 91.430 

13.5519 2935.153 91.420 
13.5533 2935.137 91.447 
13.5547 2935.086 91.447 
13.5561 2935.052 91.460 
13.5575 2934.968 91.447 
13.5589 2934.949 91.460 
13.5603 2934.890 91.460 
13.5617 2934.883 91.485 
13.5631 2934.802 91.468 
13.5644 2934.785 91.487 
13.5658 2934.691 91.468 
13.5672 2934.677 91.485 
13.5686 2934.636 91.490 
13.5700 2934.581 91.485 
13.5714 2934.565 91.504 
13.5728 2934.541 91.514 
13.5742 2934.479 91.509 
13.5756 2934.448 91.520 
13.5769 2934.416 91.523 
13.5783 2934.375 91.528 
13.5797 2934.346 91.536 
13.5811 2934.329 91.547 
13.5825 2934.302 91.552 

13.5839 2934.273 91.560 
13.5853 2934.216 91.558 
13.5867 2934.194 91.566 
13.5881 2934.180 91.574 
13.5894 2934.133 91.577 
13.5908 2934.094 91.579 
13.5922 2934.060 91.585 
13.5936 2934.003 91.574 
13.5950 2934.012 91.598 
13.5964 2933.959 91.590 
13.5978 2933.943 91.601 
13.5992 2933.931 91.615 
13.6006 2933.867 91.596 
13.6019 2933.883 91.628 
13.6033 2933.836 91.623 
13.6047 2933.809 91.628 
13.6061 2933.809 91.644 
13.6075 2933.775 91.650 
13.6089 2933.740 91.647 
13.6103 2933.714 91.653 
13.6117 2933.687 91.658 
13.6131 2933.668 91.663 
13.6144 2933.641 91.669 
13.6158 2933.632 91.680 
13.6172 2933.605 91.685 
13.6186 2933.575 91.685 
13.6200 2933.556 91.690 
13.6214 2933.540 91.701 
13.6228 2933.510 91.701 
13.6242 2933.490 91.707 
13.6256 2933.483 91.715 
13.6269 2933.466 91.726 
13.6278 2933.442 91.720 
13.6319 2933.394 91.742 
13.6361 2933.330 91.755 
13.6403 2933.254 91.758 
13.6444 2933.246 91.801 
13.6486 2933.187 91.810 
13.6528 2933.129 91.818 
13.6569 2933.048 91.818 
13.6611 2932.994 91.828 
13.6653 2932.968 91.850 
13.6694 2932.946 91.875 
13.6736 2932.871 91.877 
13.6778 2932.844 91.891 
13.6819 2932.782 91.893 
13.6861 2932.774 91.921 
13.6903 2932.753 91.945 
13.6944 2932.689 91.942 
13.6986 2932.677 91.964 
13.7028 2932.638 91.975 
13.7069 2932.566 91.964 

13.7111 2932.555 91.994 
13.7153 2932.523 92.004 
13.7194 2932.497 92.010 
13.7236 2932.450 92.013 
13.7278 2932.426 92.031 
13.7319 2932.377 92.029 
13.7361 2932.343 92.034 
13.7403 2932.334 92.053 
13.7444 2932.282 92.053 
13.7486 2932.270 92.067 
13.7528 2932.236 92.072 
13.7569 2932.192 92.072 
13.7611 2932.190 92.091 
13.7653 2932.151 92.094 
13.7694 2932.131 92.099 
13.7736 2932.090 92.096 
13.7778 2932.080 92.115 
13.7819 2932.058 92.123 
13.7861 2932.051 92.140 
13.7903 2932.037 92.148 
13.7944 2932.023 92.156 
13.7986 2931.978 92.156 
13.8028 2931.969 92.167 
13.8069 2931.949 92.172 
13.8111 2931.917 92.175 
13.8153 2931.878 92.178 
13.8194 2931.851 92.175 
13.8236 2931.817 92.180 
13.8278 2931.797 92.186 
13.8319 2931.790 92.202 
13.8361 2931.778 92.207 
13.8403 2931.772 92.224 
13.8444 2931.732 92.218 
13.8486 2931.727 92.232 
13.8528 2931.716 92.245 
13.8569 2931.684 92.240 
13.8611 2931.692 92.264 
13.8653 2931.662 92.264 
13.8694 2931.632 92.264 
13.8736 2931.591 92.261 
13.8778 2931.609 92.283 
13.8819 2931.554 92.270 
13.8861 2931.565 92.291 
13.8903 2931.573 92.307 
13.8944 2931.533 92.302 
13.8986 2931.544 92.324 
13.9028 2931.486 92.305 
13.9069 2931.512 92.334 
13.9111 2931.463 92.324 
13.9153 2931.456 92.332 
13.9181 2931.440 92.332 
13.9264 2931.421 92.345 
13.9347 2931.395 92.359 
13.9431 2931.338 92.356 
13.9514 2931.346 92.388 
13.9597 2931.290 92.378 
13.9681, 2931.258 92.388 
13.9764 2931.256 92.416 
13.9825 2931.199 92.397 
13.9908 2931.185 92.413 
13.9992 2931.188 92.434 
14.0075 2931.141 92.437 
14.0158 2931.110 92.440 
14.0242 2931.103 92.464 
14.0325 2931.100 92.483 
14.0408 2931.051 92.472 
14.0492 2931.049 92.491 
14.0575 2930.987 92.478 
14.0658 2930.986 92.497 
14.0742 2930.973 92.510 
14.0825 2930.919 92.505 
14.0908 2930.909 92.516 
14.0992 2930.913 92.537 
14.1075 2930.854 92.529 
14.1158 2930.846 92.545 
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14.1242 2930.802 92.537 
14.1325 2930.815 92.564 
14.1408 2930.778 92.564 
14.1492 2930.758 92.570 
14.1575 2930.752 92.586 
14.1658 2930.754 92.599 
14.1742 2930.720 92.597 
14.1825 2930.678 92.594 
14.1908 2930.706 92.621 
14.1992 2930.649 92.610 
14.2075 2930,634 92.618 
14.2158 2930.588 92.613 
14.2242 2930.580 92.621 
14.2325 2930.566 92.629 
14.2408 2930.531 92.626 
14.2492 2930.534 92.648 
14.2575 2930.549 92.672 
14.2658 2930.552 92.686 
14.2742 2930.483 92.672 
14.2825 2930.439 92.664 
14.2908 2930.474 92.699 
14.2992 2930.477 92.721 
14.3075 2930.462 92.729 
14.3158 2930.475 92.764 
14.3242 2930.411 92.745 
14.3325 2930.367 92.745 
14.3408 2930.360 92.761 
14.3492 2930.395 92.797 
14.3575 2930.341 92.783 
14.3658 2930.323 92.786 
14.3742 2930.336 92.805 
14.3825 2930.259 92.783 
14.3908 2930.297 92.824 
14.3992 2930.265 92.818 
14.4075 2930.236 92.818 
14,4158 2930.273 92.851 
14.4242 2930.249 92.853 
14.4325 2930.224 92.856 
14.4408 2930.209 92.864 
14.4492 2930.185 92.875 
14.4575 2930.190 92.894 
14.4658 2930.158 92.888 
14.4742 2930.181 92.913 
14.4825 2930.119 92.899 
14.4908 2930.127 92.915 
14.4992 2930.114 92.921 
14.5075 2930.105 92.932 
14.5158 2930.118 92.951 
14.5242 2930.059 92.934 
14.5325 2930.058 92.942 
14.5408 2930.047 92.956 
14.5492 2930.049 92.969 
14.5575 2930.030 92.975 
14.5658 2930.012 92.978 
14.5742 2930.037 93.007 
14.5825 2930.015 93.007 
14.5908 2929.976 93.002 
14.5992 2930.008 93.032 
14.6075 2929.967 93.021 
14.6158 2929.974 93.045 
14.6242 2929.967 93.053 
14.6325 2929.907 93.037 
14.6408 2929.888 93.034 
14.6492 2929.865 93.042 
14.6575 2929.874 93.067 
14.6658 2929.898 93.096 
14.6742 2929.926 93.131 
14.6825 2929.857 93.110 
14.6908 2929.869 93.137 
14.6992 2929.835 93.134 
14.7075 2929.848 93.161 
14.7158 2929.870 93.185 
14.7242 2929.863 93.202 
14.7325 2929.816 93.196 
14.7408 2929.780 93.188 

14.7492 2929.787 93.212 
14.7575 2929.802 93.237 
14.7658 2929.794 93.245 
14.7742 2929.795 93.261 
14.7825 2929.776 93.266 
14.7908 2929.739 93.258 
14.7992 2929.711 93.264 
14.8075 2929.741 93.288 
14.8158 2929.734 93.296 
14.8242 2929.744 93.318 
14.8325 2929.737 93.326 
14.8408 2929.690 93.320 
14.8492 2929.702 93.339 
14.8575 2929.710 93.355 
14.8658 2929.690 93.361 
14.8742 2929.683 93.369 
14.8825 2929.671 93.374 
14.8908 2929.671 93.391 
14.8992 2929.651 93.396 
14.9075 2929.659 93.412 
14.9158 2929.624 93.409 
14.9242 2929.632 93.426 
14.9325 2929.646 93.450 
14.9408 2929.625 93.450 
14.9492 2929.622 93.461 
14.9533 2929.590 93.447 
14.9700 2929.652 93.517 
14.9867 2929.605 93.520 
15.0033 2929.588 93.539 
15.0200 2929.598 93.569 
15.0264 2929.524 93.544 
15.0431 2929.535 93.582 
15.0597 2929.495 93.593 
15.0764 2929.495 93.633 
15.0931 2929.500 93.668 
15.1097 2929.498 93.703 
15.1264 2929.466 93.714 
15.1431 2929.496 93.771 
15.1597 2929.459 93.795 
15.1764 2929.422 93.811 
15.1931 2929.412 93.838 
15.2097 2929.402 93.873 
15.2264 2929.400 93.908 
15.2431 2929.410 93.954 
15.2597 2929.397 94.000 
15.2764 2929.371 94.022 
15.2931 2929.380 94.076 
15.3097 2929.357 94.108 
15.3264 2929.362 94.159 
15.3431 2929.318 94.183 
15.3597 2929.330 94.243 
15.3764 2929.346 94.305 
15.3931 2929.352 94.356 
15.4097 2929.300 94.380 
15.4264 2929.284 94.428 
15.4431 2929.310 94.488 
15.4597 2929.266 94.504 
15.4764 2929.263 94.539 
15.4931 2929.292 94.587 
15.5097 2929.250 94.617 
15.5264 2929.249 94.649 
15.5431 2929.249 94.681 
15.5597 2929.266 94.743 
15.5764 2929.230 94.781 
15.5931 2929.244 94.846 
15.6097 2929.214 94.886 
15.6264 2929.204 94.921 
15.6431 2929.203 94.945 
15.6597 2929.222 94.964 
15.6764 2929.198 94.967 
15.6931 2929.197 94.991 
15.7097 2929.192 95.012 
15.7264 2929.169 95.029 
15.7431 2929.178 95.058 
15.7597 2929.173 95.080 

15.7764 2929.175 95.101 
15.7931 2929.149 95.160 
15.8097 2929.159 95.252 
15.8264 2929.128 95.332 
15.8431 2929.106 95.402 
15.8597 2929.083 95.459 
15.8764 2929.095 95.531 
15.8931 2929.101 95.580 
15.9097 2929.110 95.625 
15.9264 2929.104 95.663 
15.9431 2929.112 95.709 
15.9597 2929.154 95.773 
15.9764 2929.106 95.808 
15.9931 2929.051 95.851 
16.0097 2929.066 95.913 
16.0264 2929.008 95.942 
16.0431 2928.961 96.015 
16.0597 2928.970 96.168 
16.0764 2928.959 96.302 
16.0931 2928.970 96.398 
16.1097 2928.983 96.468 
16.1264 2929.030 96.535 
16.1431 2929.050 96.575 
16.1597 2929.071 96.600 
16.1764 2929.063 96.600 
16.1931 2929.006 96.567 
16.2097 2929.017 96.648 
16.2264 2928.983 96.720 
16.2431 2928.968 96.790 
16.2597 2929.011 96.851 
16.2764 2929.035 96.881 
16.2931 2929.026 96.905 
16.3097 2929.044 96.932 
16.3264 2929.015 96.916 
16.3431 2929.023 96.916 
16.3597 2928.985 96.894 
16.3764 2929.009 96.908 

16.3931 2929.040 96.913 
16.4097 2929.016 96.892 
16.4264 2929.015 96.841 
16.4431 2928.954 96.774 
16.4597 2929.056 96.843 
16.4764 2928.976 96.827 
16.4931 2928.930 96.843 
16.5097 2928.960 96.897 
16.5264 2928.909 96.926 
16.5431 2928.883 97.036 
16.5597 2928.848 97.170 
16.5764 2928.859 97.310 
16.5931 2928.814 97.409 
16.6097 2928.822 97.529 
16.6264 2928.850 97.612 
16.6431 2928.871 97.636 
16.6597 2928.902 97.657 
16.6764 2928.897 97.647 
16.6931 2928.889 97.625 
16.7097 2928.845 97.639 
16.7264 2928.887 97.724 
16.7431 2928.841 97.786 
16.7597 2928.819 97.853 
16.7764 2928.828 97.895 
16.7931 2928.825 97.936 
16.8097 2928.823 97.930 
16.8264 2928.859 97.909 
16.8431 2928.886 97.845 
16.8597 2928.908 97.778 
16.8764 2928.874 97.692 
16.8931 2928.862 97.660 
16.9097 2928.803 97.660 
16.9264 2928.821 97.708 
16.9431 2928.798 97.732 
16.9597 2928.779 97.751 
16.9764 2928.808 97.797 
16.9931 2928.766 97.831 
17.0097 2928.750 97.914 
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Time Pressure Temperature Time Pressure Temperature Time Pressure Temperature 
(Psia) (°F) (Psia) (°F) (Psia) (°F) 

17.0264 2928.783 97.970 18.2658 2928.583 98.825 19.5147 2928.435 99.932 
17.0431 2928.787 98.010 18.2825 2928.605 98.855 19.5314 2928.454 99.934 
17.0597 2928.756 98.064 18.2992 2928.583 98.884 19.5481 2928.407 99.916 
17.0764 2928.758 98.166 18.3158 2928.583 98.913 19.5647 2928.425 99.927 
17.0931 2928.716 98.267 18.3325 2928.571 98.940 19.5814 2928.479 99.910 
17.1097 2928.730 98.371 18.3492 2928.536 98.967 19.5981 2928.476 99.892 
17.1264 2928.758 98.425 18.3658 2928.542 98.991 19.6147 2928.462 99.913 
17.1431 2928.803 98.446 18.3825 2928.542 98.991 19.6314 2928.445 99.929 
17.1597 2928.802 98.417 18.3992 2928.576 99.007 19.6481 2928.432 99.934 
17.1764 2928.798 98.414 18.4158 2928.563 98.999 19.6647 2928.484 99.956 
17.1931 2928.799 98.406 18.4325 2928.530 98.980 19.6814 2928.513 99.977 
17.2097 2928.779 98.411 18.4492 2928.552 99.039 19.6981 2928.432 99.956 
17.2264 2928.802 98.417 18.4658 2928.537 99.089 19.7147 2928.460 99.993 
17.2431 2928.824 98.395 18.4814 2928.558 99.097 19.7314 2928.490 99.993 
17.2597 2928.790 98.393 18.4981 2928.573 99.097 19.7481 2928.478 100.004 
17.2764 2928.757 98.433 18.5147 2928.564 99.084 19.7647 2928.386 100.036 
17.2931 2928.722 98.497 18.5314 2928.527 99.063 19.7814 2928.400 100.129 
17.3097 2928.739 98.540 18.5481 2928.540 99.087 19.7981 2928.448 100.246 
17.3264 2928.768 98.540 18.5647 2928.574 99.119 19.8147 2928.387 100.283 
17.3431 2928.785 98.516 18.5814 2928.529 99.119 19.8314 2928.404 100.331 
17.3597 2928.759 98.438 18.5981 2928.562 99.167 19.8481 2928.464 100.374 
17.3764 2928.758 98.358 18.6147 2928.544 99.177 19.8647 2928.409 100.411 
17.3931 2928.744 98.313 18.6314 2928.563 99.188 19.8814 2928.403 100.509 
17.4097 2928.746 98.296 18.6481 2928.540 99.167 19.8981 2928.447 100.595 
17.4264 2928.741 98.264 18.6647 2928.582 99.170 19.9147 2928.392 100.605 
17.4431 2928.722 98.232 18.6814 2928.507 99.177 19.9314 2928.428 100.712 
17.4597 2928.731 98.200 18.6981 2928.538 99.255 19.9481 2928.442 100.754 
17.4764 2928.700 98.166 18.7147 2928.538 99.263 19.9647 2928.437 100.738 
17.4931 2928.681 98.184 18.7314 2928.493 99.271 19.9814 2928.480 100.746 
17.5097 2928.693 98.187 18.7481 2928.530 99.300 19.9981 2928.508 100.741 
17.5264 2928.704 98.168 18.7647 2928.557 99.316 20.0147 2928.440 100.693 
17.5431 2928.701 98.171 18.7814 2928.522 99.322 20.0314 2928.427 100.733 
17.5597 2928.731 98.141 18.7981 2928.509 99.407 20.0481 2928.433 100.770 
17.5764 2928.716 98.149 18.8147 2928.497 99.497 20.0647 2928.419 100.783 
17.5931 2928.694 98.206 18.8314 2928.498 99.540 20.0814 2928.447 100.813 
17.6097 2928.674 98.243 18.8481 2928.498 99.612 20.0981 2928.467 100.794 
17.6264 2928.642 98.305 18.8647 2928.536 99.676 20.1147 2928.446 100.743 
17.6431 2928.663 98.379 18.8814 2928.524 99.695 20.1314 2928.470 100.693 
17.6597 2928.676 98.403 18.8981 2928.521 99.676 20.1481 2928.481 100.661 
17.6764 2928.659 98.398 18.9147 2928.508 99.681 20.1647 2928.492 100.629 
17.6931 2928.637 98.435 18.9314 2928.452 99.721 20.1814 2928.464 100.571 
17.7097 2928.644 98.494 18.9481 2928.487 99.852 20.1981 2928.486 100.557 
17.7158 2928.624 98.521 18.9647 2928.488 99.937 20.2147 2928.460 100.525 
17.7325 2928.663 98.585 18.9814 2928.476 99.985 20.2314 2928.478 100.536 
17.7492 2928.646 98.588 18.9981 2928.509 99.996 20.2481 2928.480 100.563 
17.7658 2928.680 98.561 19.0147 2928.472 99.932 20.2647 2928.459 100.597 
17.7825 2928.680 98.532 19.0314 2928.487 99.966 20.2814 2928.385 100.597 
17.7992 2928.676 98.529 19.0481 2928.492 99.948 20.2981 2928.428 100.648 
17.8158 2928.624 98.588 19.0647 2928.508 99.961 20.3147 2928.419 100.664 
17.8325 2928.615 98.692 19.0814 2928.517 100.009 20.3314 2928.400 100.696 
17.8492 2928.629 98.759 19.0981 2928.456 100.004 20.3481 2928.443 100.767 
17.8658 2928.640 98.799 19.1147 2928.473 100.030 20.3647 2928.448 100.762 
17.8825 2928.608 98.801 19.1314 2928.490 100.006 20.3814 2928.372 100.786 
17.8992 2928.614 98.788 19.1481 2928.499 99.977 20.3981 2928.386 100.884 
17.9158 2928.652 98.772 19.1647 2928.518 99.937 20.4147 2928.427 100.951 
17.9325 2928.652 98.743 19.1814 2928.510 99.852 20.4314 2928.425 100.932 
17.9492 2928.660 98.764 19.1981 2928.522 99.804 20.4481 2928.445 100.906 
17.9658 2928.586 98.823 19.2147 2928.575 99.796 20.4647 2928.447 100.890 
17.9825 2928.595 98.916 19.2314 2928.477 99.719 20.4814 2928.455 100.868 
17.9992 2928.609 98.953 19.2481 2928.515 99.711 20.4981 2928.458 100.866 
18.0158 2928.621 98.927 19.2647 2928.521 99.727 20.5147 2928.423 100.948 
18.0325 2928.662 98.908 19.2814 2928.517 99.716 20.5314 2928.378 101.047 
18.0492 2928.644 98.889 19.2981 2928.479 99.724 20.5481 2928.387 101.150 
18.0658 2928.653 98.903 19.3147 2928.487 99.716 20.5647 2928.411 101.190 
18.0825 2928.664 98.884 19.3314 2928.454 99.684 20.5814 2928.412 101.225 
18.0992 2928.668 98.873 19.3481 2928.501 99.703 20.5981 2928.430 101.227 
18.1158 2928.638 98.852 19.3647 2928.452 99.679 20.6147 2928.453 101.227 
18.1325 2928.611 98.871 19.3814 2928.506 99.727 20.6314 2928.445 101.193 
18.1492 2928.529 98.879 19.3981 2928.454 99.684 20.6481 2928.455 101.155 
18.1658 2928.617 98.916 19.4147 2928.463 99.711 20.6647 2928.474 101.145 
18.1825 2928.625 98.879 19.4314 2928.492 99.761 20.6814 2928.451 101.089 
18.1992 2928.596 98.849 19.4481 2928.458 99.801 20.6981 2928.469 101.031 
18.2158 2928.587 98.865 19.4647 2928.420 99.817 20.7147 2928.479 101.028 
18.2325 2928.577 98.868 19.4814 2928.429 99.823 20.7314 2928.442 101.070 
18.2492 2928.622 98.868 19.4981 2928.441 99.897 20.7481 2928.409 101.094 
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Time Pressure 
(Psia) 

Temperature 
(°F) 

Time Pressure 
(Psia) 

Temperature 
(°F) 

Time Pressure 
(Psia) 

Temperature 
C°F) 

20.7647 2928.421 
20.7814 2928.409 
20.7981 2928.396 
20.8147 2928.423 
20.8314 2928.436 
20.8481 2928.411 
20.8647 2928.445 
20.8814 2928.432 
20.8981 2928.431 
20.9147 2928.475 
20.9314 2928.462 
20.9481 2928.406 
20.9647 2928.394 
20.9814 2928.377 
20.9981 2928.382 
21.0147 2928.434 
21.0314 2928.464 
21.0481 2928.405 
21.0647 2928.406 
21.0814 2928.413 
21.0981 2928.408 
21.1147 2928.407 
21.1314 2928.456 
21.1481 2928.432 
21.1647 2928.410 
21.1814 2928.412 
21.1981 2928.428 
21.2147 2928.430 
21.2314 2928.479 
21.2481 2928.459 
21.2647 2928.455 
21.2814 2928.440 
21.2981 2928.431 
21.3147 2928.433 
21.3314 2928.447 
21.3481 2928.403 
21.3647 2928.380 
21.3814 2928.395 
21.3981 2928.385 
21.4147 2928.388 
21.4314 2928.418 
21.4481 2928.425 
21.4647 2928.452 
21.4814 2928.446 
21.4981 2928.476 
21.5147 2928.366 
21.5314 2928.406 
21.5481 2928.385 
21.5647 2928.377 
21.5814 2928.384 
21.5981 2928.454 
21.6147 2928.431 
21.6314 2928.407 
21.6481 2928.463 
21.6647 2928.431 
21.6814 2928.415 
21.6981 2928.430 
21.7147 2928.393 
21.7314 2928.393 
21.7481 2928.421 
21.7647 2928.403 
21.7814 2928.376 
21.7981 2928.347 
21.8147 2928.350 
21.8314 2928.334 
21.8481 2928.428 
21.8647 2928.449 
21.8814 2928.434 
21.8981 2928.433 
21.9147 2928.445 
21.9314 2928.454 
21.9481 2928.450 
21.9647 2928.449 
21.9814 2928.397 
21.9981 2928.426 

101.166 
101.206 
101.211 
101.248 
101.264 
101.267 
101.339 
101.365 
101.331 
101.317 
101.344 
101.410 
101.541 
101.618 
101.620 
101.607 
101.599 
101.633 
101.716 
101.750 
101.769 
101.846 
101.883 
101.947 
101.994 
102.047 
102.066 
102.045 
102.013 
101.976 
101.952 
101.939 
101.933 
101.952 
101.973 
101.973 
102.016 
102.098 
102.148 
102.172 
102.220 
102.241 
102.222 
102.201 
102.193 
102.233 
102.381 
102.456 
102.538 
102.585 
102.596 
102.570 
102.577 
102.628 
102.609 
102.577 
102.617 
102.652 
102.699 
102.816 
102.927 
103.033 
103.186 
103.345 
103.432 
103.501 
103.496 
103.469 
103.451 
103.406 
103.358 
103.361 
103.395 
103.430 
103.504 

22.0147 
22.0314 
22.0481 
22.0647 
22.0814 
22.0981 
22.1147 
22.1314 
22.1481 
22.1647 
22.1814 
22.1981 
22.2147 
22.2314 
22.2481 
22.2647 
22.2814 
22.2981 
22.3147 
22.3314 
22.3481 
22.3647 
22.3814 
22.3981 
22.4147 
22.4314 
22.4481 
22.4647 
22.4814 
22.4981 
22.5147 
22.5314 
22.5481 
22.5647 
22.5814 
22.5981 
22.6147 
22.6208 
22.7767 
22.7850 
22.7933 
22.8017 
22.8100 
22.8183 
22.8267 
22.8350 
22.8433 
22.8517 
22.3600 
22.8683 
22.8767 
22.8850 
22.8933 
22.8964 
23.1733 
23.1817 
23.1900 
23.1983 
23.2067 
23.2150 
23.2233 
23.2317 
23.2400 
23.2483 
23.2567 
23.2650 
23.2733 
23.2817 
23.2900 
23.2983 
23.3067 
23.3150 
23.3233 
23.4244 
23.4328 

2928.415 
2928.435 
2928.441 
2928.461 
2928.449 
2928.446 
2928.447 
2928.375 
2928.393 
2928.393 
2928.421 
2928.425 
2928.440 
2928.438 
2928.442 
2928.470 
2928.416 
2928.415 
2928.374 
2928.364 
2928.420 
2928.430 
2928.391 
2928.397 
2928.374 
2928.354 
2928.354 
2928.411 
2928.453 
2928.419 
2928.449 
2928.446 
2928.409 
2928.360 
2928.426 
2928.395 
2909.964 
2889.494 
2051.202 
2051.117 
2051.041 
2050.997 
2050.933 
2050.896 
2050.861 
2050.813 
2050.780 
2050.720 
2050.720 
2050.680 
2050.665 
2050.661 
2050.630 
2050.609 
680.106 91 
680.042 91 
679.972 90 
679.937 
679.880 
679.814 
679.770 
679.731 
679.708 
679.678 
679.647 
679.740 
679.716 
679.704 
679.684 
679.667 
679.658 
679.623 
679.621 
85.500 
85.556 

,531 
,124 
,728 

90.408 
90.082 
89.786 
89.528 
89.291 
89.093 
88.902 
88.725 
88.570 
88.445 
88.316 
88.197 
88.093 
87.997 
87.886 
87.812 
85.570 
85.296 

103.541 
103.536 
103.530 
103.485 
103.443 
103.419 
103.525 
103.610 
103.673 
103.734 
103.795 
103.758 
103.744 
103.713 
103.702 
103.697 
103.660 
103.747 
103.784 
103.840 
103.921 
103.932 
103.948 
104.035 
104.122 
104.212 
104.304 
104.326 
104.289 
104.194 
104.141 
104.091 
104.104 
104.101 
104.101 
104.056 
104.386 
104.885 
105.796 
105.415 
105.040 
104.721 
104.415 
104.159 
103.927 
103.697 
103.506 
103.313 
103.171 
103.020 
102.893 
102.792 
102.670 
102.628 

23.4411 
23.4494 
23.4578 
23.4661 
23.4744 
23.4828 
23.4911 
23.4994 
23.5078 
23.5161 
23.5244 
23.5269 
23.5283 
23.5339 
23.5353 
23.5367 
23.5381 
23.5394 
23.5408 
23.5422 
23.5436 
23.5450 
23.5464 
23.5478 
23.5492 
23.5533 
23.5561 
23.5589 
23.5603 
23.5617 
23.5644 
23.5658 
23.5672 
23.5686 
23.5756 
23.5769 
23.5797 
23.5811 
23.5825 
23.5839 
23.5853 
23.5867 
23.5881 
23.5894 
23.5908 
23.5922 
23.5936 
23.5950 
23.5964 
23.5978 
23.5992 
23.5997 

85.526 
85.494 
85.449 
85.433 
85.419 
85.384 
85.372 
85.356 
85.333 
85.325 
85.316 
85.313 
85.301 
83.839 
82.457 
80.235 
79.278 
75.037 
73.573 
72.016 
70.467 
68.907 
67.458 
65.966 
64.377 
59.712 
56.716 
53.779 
52.276 
50.721 
47.538 
46.125 
44.639 
43.036 
35.452 
33.793 
30.942 
29.313 
27.830 
26.189 
24.766 
23.335 
21.688 
20.172 
18.675 
17.123 
15.603 
14.123 
14.123 
14.123 
14.123 
14.123. 

85.027 
84.783 
84.560 
84.382 
84.217 
84.052 
83.906 
83.774 
83.651 
83.554 
83.458 
83.428 
83.398 
86.632 
86.807 
85.931 
86.640 
83.340 
83.398 
83.337 
83.296 
83.232 
83.307 
83.331 
83.243 
83.070 
83.097 
83.142 
83.144 
83.086 
82.902 
83.020 
83.053 
82.938 
82.935 
82.761 
82.979 
82.841 
82.885 
82.734 
82.841 
82.949 
82.789 
82.794 
82.814 
82.767 
82.759 
82.800 
82.808 
82.731 
82.819 
82.818 
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APPENDIX 4.1.2-1 

PANSYSTEM2 VERSION 2J5, WELL TEST ANALYSIS REPORT, 
WDW-1 



APP|Nf|!X 4.1.2-1 
Envirocorp Services & Technology, Inc. Report File: WDW1.PAN 

DMROCORP H R V K D 

ANO TCCMNOLOGV, INC. 

M0WTOM.TX. - J O V T M B W . i l . 

PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON MUOE, LA, Well Test Analysis Report 

Company Navajo Refining Company 

Location Artesia, New Mexico 

Well WDW-1 

Test Type Injection/Falloff 

Test Date July 3 0 - 3 1 , 1998 

Gauge Type/Serial # Eccossetex/009 

Gauge Depth 7924 Feet 

Injection Interval 7924 - 8115 Feet; 8220 - 8476 Feet 

Completion Type Perforated 

Top of Fill 8997 Feet 

Last Stabilization New Completion 

Analyst LKM 

Envirocorp Project No. 70A4614 
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fcUMUhfafal Envirocorp Services & Technology, Inc. Report File: WDW1.PAN 
EHVMOCORP SERVICES 

AMO 7 eCHNOLOGY ,IHC. 

HOUSTON. I X - SO UTM BEND. IH. 

PanSystem Version 2.5 Analysis Date: 9/22/1998 

BATON ROUGE. LA. Well Test Analysis Report 

Reservoir Description 
Fluid type : Water 
Well orientation : Vertical 
Number of wells : 1 
Number of layers : 1 

Layer Parameters Data 

Layer 1 

Formation thickness 253.00 ft 

Average formation porosity 0.10 

Water saturation 0.00 

Gas saturation 0.00 

Formation compressibility 0.0000 psi-1 

Total system compressibility 8.4000e-6 psi-1 

Layer pressure 2925.3599 psia 

Temperature 0.0000 deg F 

Weil Parameters Data 

WDW-1 

Well radius 

Distance from observation to active well 

Wellbore storage coefficient 

Well offset - x direction 

Well offset - y direction 

0.3696 tt 

0.0000 ft 

0.1038 bbl/psi 

0.00 ft 

O.OOtt 

Fluid Parameters Data 

Layer 1 

Oil gravity 0.0000 API 

Gas gravity 0.0000 sp grav 

Gas-oil ratio (produced) 0.0000 scf/STB 

Water cut 0.0000 

Water salinity 0.0000 ppm 

Check Pressure 0.0000 psia 

Check Temperature 0.0000 deg F 

Gas-oil ratio (solution) 0.0000 scf/STB 

Bubble-point pressure 0.0000 psia 

Oil density 0.000 Ib/ft3 

Oil viscosity 0.000 cp 

Oil formation volume factor 0.000 RB/STB 
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tmaa*m Envirocorp Services & Technology, Inc. Report File: WDW1.PAN 
EHvnocoi tp I d m C E S 

A M TECHNOLOOV, HK. 

KMMTOM.TX. • MUTHaCND, IN. 

PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON ROUCSt LA. 

Well Test Analysis Report 

Fluid Parameters Data (cont) 

Layer 1 

Gas density 0.000 Ib/ft3 

Gas viscosity 0.0 cp 

Gas formation volume factor 0.000 ft3/scf 

Water density 0.000 Ib/ft3 

Water viscosity 0.530 cp 

Water formation volume factor 1.000 RB/STB 

Oil compressibility 0.0000 psi-1 

Initial Gas compressibility 0.0000 psi-1 

Water compressibility 0.0000 psi-1 

Layer 1 Correlations 
Not Used 

Layer 1 Model Data 
Layer 1 Model Type : Radial homogeneous 

Layer 1 

Permeability 

Skin factor (Well 1) 

1130.00 md 

30.1678 

Rate Change Data 

Time Pressure Rate 

Hours psia gpm 

0.71330 2928.2310 0.0000 

12.60750 3074.7930 -420.0000 

12.64080 3011.3721 -200.0000 

13.38939 3071.6079 -420.0000 

22.59810 2928.3950 0.0000 
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AMD TECHNOLOGY, M C 

HOUSTON, TX • SOUTH BEND. ( 

BATON BOWSE, LA. 

Envirocorp Services & Technology, Inc. Report File: 

PanSystem Version 2.5 Analysis Date: 

Well Test Analysis Report 

WDW1.PAN 

9/15/1998 
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ENVMOCOHP SERVICES 

«J» TECHNOLOOT, a t e 

HOUSTON, TX - SOUTH HMO. (H. 

PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON ROUGE, LA, Well Test Analysis Report 
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Cartesian Plot: WDW-1 
Quick Match Results 
Radial homogeneous 
Infinitely acting 
Constant compressibility 
Cs =0.1038 bbl/psi 
Cphi =5 psi 
Tau = 0.0831 hr 
K =1130 md 
S =30.1678 
Pi =2925.2171 psia 

4 5 6 
Elapsed Time (hours) 

10 11 

Cartesian Plot: WDW-1 Model Results 
Radial homogeneous 
Infinitely acting 

Value 

Wellbore storage coefficient 

Dimensionless wellbore storage 

0.1309 bbl/psi 

1035.9075 

Cartesian Plot: WDW-1 Line Details 
Line type : Wellbore storage 
Slope : -4582.2 
Intercept: 3071.68 
Coefficient of Determination : 0.997527 

Number of Intersections = 0 
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AND TECHNOLOGY, MC. 

HOUSTON. TX. • SOUTH K M ) 

BATON ROUGE. LA. 

Envirocorp Services & Technology, Inc. Report File: 

PanSystem Version 2.5 Analysis Date: 

Well Test Analysis Report 

WDW1.PAN 

9/15/1998 
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Quick Match Results 
Radial homogeneous 
Infinitely acting 
Constant compressibility 

2955 

2940 

2925 
100 1000 

Superposition Time Function 
10000 

Radial Flow Plot Model Results 
Radial homogeneous 
Infinitely acting 

Value 

Permeability 

Permeability-thickness 

Radius of investigation 

Flow efficiency 

dP skin (constant rate) 

Skin factor 

Extrapolated pressure 

1125.5867 md 

2.8477e5 md.ft 

4424.9595 ft 

0.2247 

113.3868 psi 

29.9633 

2925.3599 psia 

Radial Flow Plot Line Details 
Line type : Radial flow 
Slope : 4.35671 
Intercept: 2925.36 
Coefficient of Determination : 0.996956 

PanSystem - Copyright (C) 1998 Edinburgh Petroleum Services Ltd. Page 6 of 10 



Envirocorp Services & Technology, Inc. Report File: WDW1.PAN 
ENVROCONP aumcES 

AND TCCHMOLOCT. MC. 

HOUSTON. TX - SOUTH NMP. M. 

PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON HOUSE, LA. 

Well Test Analysis Report 

Radial flow 

Extrapolated pressure 

Pressure at dt = 1 hour 

2925.3599 psia 

2930.2690 psia 

Number of Intersections = 0 
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Envirocorp Services & Technology, Inc. Report File: WDW1.PAN 
ENVRMcORP SERVICES 

AMO TECKNOLOOV. MC. 

HOUSTON. TZ. • SOUTH BENB. M. 

PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON nOUOE. LA. Well Test Analysis Report 

Log-Log Plot: WDW-1 

Equivalent Time (hours) 

Log-Log Plot: WDW-1 Model Results 
Radial homogeneous 
Infinitely acting 

Value 

Wellbore storage coefficient 

Dimensionless wellbore storage 

Permeability 

Permeability-thickness 

Skin factor 

0.1305 bbl/psi 

1032.4241 

1130.6444 md 

2.8605e5 md.ft 

30.1285 

Log-Log Plot: WDW-1 Line Details 
Line type : Radial flow 
Slope : 0 
Intercept: 0.00448484 
Coefficient of Determination : Not Used 

Line type : Wellbore storage 
Slope : 1 
Intercept: 10.9468 
Coefficient of Determination : Not Used 
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ENVRWCOW SOMCCS 
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PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON ftOUOE, LA. Well Test Analysis Report 

Number of Intersections = 0 
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Envirocorp Services & Technology, Inc. Report File: WDW1.PAN 
ENVnOCORP SERVICtt 

A M TECHNOLOGY, Me. 

HOUSTON. TX. • SOUTH 6CM0, WL 

PanSystem Version 2.5 Analysis Date: 9/15/1998 

BATON ROUOE. LA. 

Well Test Analysis Report 

Type Curve Plot 
_________ 
Radial homogeneous 
Infinitely acting 

0.001 0.01 0.1 1 10 
Equivalent Time (hours) 

Type Curve Plot Model Results 
Radial homogeneous 
Infinitely acting 

Value 

Permeability 

Wellbore storage coefficient 

Dimensionless wellbore storage 

Skin factor 

1133.8192 md 

0.1069 bbl/psi 

845.2271 

31.169 

Type Curve Details 
Stage 1 File Name : C:\pan25\typecurv\radhomog.tch 
Axis Type : Td/Cd 

Stage 1 

Match point - X 

Match point - Y 

Curve Number 

Curve Value 

-3.1743 

3.5836 

13.0000 

1.0000e30 
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