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Chavez, Carl J, EMNRD

From: Robinson, Kelly [Kelly.Robinson@wnr.com]

Sent: Friday, September 16, 2011 10:24 AM

To: Chavez, Carl J, EMNRD .

Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD; Schmaltz,
Randy; McDaniel, Vic

Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011

Importance: High ‘

Mr. Chavez,

Thank you for talking with me this morning. As we discussed, Western has identified scaling inside the injection well’
that has minimize the capacity of the Bloomfield Refinery injection well. The result of these findings have made it
necessary to post-pone the acid work on the well, and thus the scheduling of the Fall-Off Test.

As of this morning, Western is in the process of contracting with a Coil Tubing company to be able to coil the Bloomfield
Refinery injection well. Coiling the well will allow us to remove the scale in the bottom 80 ft, and thus allow us to
resume injection into the Menefee Formation. At this time, the earliest the Coil Tubing Contractor could be on-site is
Monday, September 26", 2011. We will have a more firm schedule next week, and at that time we will provide OCD
with an up-dated schedule.

Following the coiling activities, we would like to proceed in conducting the well stimulizbtion/acidization to ensure any
scale within the perforations of the well has been removed. We are confident that these two activities will return the
well to is normal production capacity.

Once the coiling process and acidization activities are completed, we will then be able to schedule the Fall- Off Test.

We appreciate OCD’s understanding on these issues. Western will send out a confirmed schedule of events once they |
are know next week. At that time, we will make sure that we coordinate these activity with OCD so as to provide the
opportunity to witness any or all of these activities.

Thank you again for your time, and have a great weekend!

Sincerely,

Kelly R. Robinson

Environmental Supervisor

Wet!ein Refining $outhwest, Inc.
111 County Road 4990
Bloomfield, NM87413

(o) 505-632-4166
(c) 505-801-5616
(f) 505-632-4024
(e) kelly.robinson@wnr.com

From: Chavez, Carl J, EMNRD [mailto:Carl).Chavez@state.nm.us]

Sent: Friday, September 16, 2011 8:37 AM

To: Robinson, Kelly

Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD
Subject: RE: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011

Ms. Robinson:



The OCD is in receipt of your Fall-Off Test (FOT) request and OCD- EB will respond by COB today.

Please inform the OCD District (Ms. Kuehling and me) of the planned date and time for installation of the bottom hole
gauges in advance of shutting off injection to the well for the FOT; and also in advance of shutting off injection after
achieving a pseudo steady-state injection condition into the well to allow the OCD to witness pressure fall-off at that time.

Thank you.

Carl J. Chavez, CHMM ,

New Mexico Energy, Minerals & Natural Resources Dept.

Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/

"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at: '
hitp://www.emnrd.state.nm.us/ocd/environmental.htm#environmental)

From: Robinson, Kelly [mailto:Kelly.Robinson@wnr.com]

Sent: Friday, September 16, 2011 8:18 AM

To: Chavez, Carl J, EMNRD

Cc: Kuehling, Monica, EMNRD; Powell, Brandon, EMNRD; Roberts, Kelly G, EMNRD
Subject: UICI-009 Bloomfield Refinery Injection Well Fall Off Test_2011

Good Morning Sir,

Western Refining Southwest Inc. — Bloomfield Refinery (Western) is requesting OCD’s approval to conduct the Annual
Fall-Off Test on the Refinery's injection well. Attached is the completed C-103 notification for this event, and a written
summary of the proposed activities.

Pending OCD approval, Western would like to initiote the Fall-Off Test following completion of the Acidizing that is
scheduled to commence on Monday, September 19", With this said, it is anticipated that the memory gauges would be
installed in the well on Friday, September 23", and the well would be shut-in on Monday, September 26", 2011 (thus
starting the fall-off portion of the testing). .
If you have any questions or need any additional information, please do not hesitate to contact me at your
convenience.

Thank you for your time!
Sincerely,

Kelly R. Robinson

Environmental Supervisor

Western Refining Southwest, Inc.
111 County Road 4990
Bloomfield, NM87413

(o) 505-632-4166
(c) 505-801-5616
(f) 505-632-4024
(e) kelly.robinson@wnr.com




Submit 1 Copy To Appropriate District ~ °
Office

Digtrict | - (575) 393-6161

1625 N. French Dr., Hobbs, NM 88240
District 1I — (575) 748-1283

811 S. First St., Artesia, NM 88210
District 11] - (505) 334-6178

1000 Rio Brazos Rd., Aztec, NM 87410
District IV — (505) 476-3460

1220 S. St. Francis Dr., Santa Fe, NM

State of New Mexico
Energy, Minerals and Natural Resources

OIL CONSERVATION DIVISION
1220 South St. Francis Dr.
Santa Fe, NM 87505

Form C-103

Revised August 1, 2011
WELL API NQ. '
30-045-29002-00

‘5. Indicate Type of Lease

STATE [ FEE [X

6. State Oil & Gas Lease No.
N/A

87505
SUNDRY NOTICES AND REPORTS ON WELLS

(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A

DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH

PROPOSALS.)

1. Type of Well: QilWell []  Gas Well [X] Other — (Disposal Well)

7. Lease Name or Unit Agreement Name
Disposal

8. Well Number: #001

2. Name of Operator San Juan Refining Co. / Western Refining Southwest, Inc. -
Bloomfield Refinery

9. OGRID Number: 037218

3. Address of Operator

10, Pool name or Wildcat:

# 50 Road 4990, Bloomfield, NM, 87413 Blanco/Mesa Verde

4, Well Location
UnitLetter__ 1 . 2442 feet from the ___south lincand ___1250 feet from the east line
Section 27 Township 298§ Range 11 E NMPM County San Juan

11. Elevation (Show whether DR, RKB, RT, GR, elc.)

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

| NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIALWORK [  PLUG AND ABANDON [] REMEDIAL WORK O ALTERING CASING []
TEMPORARILY ABANDON [J CHANGE PLANS O COMMENCE DRILLING OPNS.[] PANDA O
PULLORALTERCASING [J MULTIPLECOMPL  [J CASING/CEMENT JOB [

DOWNHOLE COMMINGLE [

OTHER: _Annual Fall-Off Test OTHER: ]

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estmated date
of starting any proposed work). SEE RULE19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of
proposed completion or recompletion.

Western Refining Southwest, Inc. — Bloomfield Refinery requests permission to perform the annual Fall-Off Test on the Class I injection
well refergnced above. The injection build-up period will begin following the Acid Stimulation work, which is schedule to being on
Monday, September 29", Following a minimum of 24 hours of stable injection down-hole, the bottom hole pressure memory gauges will
be lowered into the well (two memory gauges) and allowed to stabilize. Pending OCD approval, Western anticipates installing the
mermory gauges on Friday, September 23, 2011, The gauges will be allowed to stabilize and the well will be shut-in on Monday,
Septcmbcr 26", The well will be shut in for a minimum of 72 hours,

A more detailed outline of the proposed procedure is attached.

Spud Date: Rig Release Date:

I hereby certify that the information above is true and complete to the best of my knowledge and belief.

SIGNATURE d’( MWM TITLE___ Environmental Supervisor DATE 9/16/2011

Type or print name ___Kelly Robinson E-mail address: __ kelly.robinson@wnr.com PHONE: _505-632-4166
For State Use Only
APPROVED BY: TITLE DATE

Conditions of Approval (if any). - o



2011 WELL BUILDUP/FALLOFF TEST PLAN
WESTERN REFINERY - BLOOMFIELD, NM
WASTE DISPOSAL WELL NO. 1

1.0 INTRODUCTION

The following procedure describes the proposed activities to be conducted to perform the
annual bottom-hole pressure survey and pressure fall-off test on Waste Disposal Well (WDW)
#1, located at the Bloomfield Refinery in Bloomfield, New Mexico. The proposed procedures
are in accordance with the United States Environmental Protection Agency (USEPA) 40 FCR
146.13 and the State of New Mexico Fall-Off Guidelines.

1.1 Well Information

Well Name & No. OCD UIC or Well Classification API Number
Discharge Permit #
WDW #1 ~ UIC-CL1-009 Class I Non- 30-045-29002
GW-130 - Hazardous

2.0 BACKGROUND

2.1  Previous Fall-Off Testing

Western Refining (formally Giant Refining) has conducted fall-off tests annually on WDW-1
using quartz crystal bottom-hole memory gauges. The tests followed EPA  guidelines and
complied with OCD directives for UIC non-hazardous Class I injection wells.

In July 2006, a build-up/fall-off test was conducted after the well stimulation. The 72 hour
build-up portion of the testing was done at a constant injection rate of 70 gallons per minute
(gpm). The fall-off portion of the testing was terminated after 84 hours.

In August 2008, an additional test was conducted with a final flowing rate of 80 gpm prior to
shutting in the well for a fall-off monitoring duration of 189 hours.

The results of the previous fall-off tests produced measureable results with all flow skin,
storage, and linear flow regimes present. The WDW-1 had linear flow at the end of these fall-
off tests. Radial flow was not observed. As a result, the calculated permeability based on
radial flow equations is not a reliable estimate of injection zone permeability.

2.2 Geology

The injection zones arc porous sandstones of the lower portion of the Cliff House formation
and the carbonate section of the Menefee formation. These formations occur in Waste
Disposal Well #1 at the depths shows in the table below. The injection zones are shown in the
attached well log for Waste Disposal Well #1.

Waste Disposal Well #1
Injection Zone Formation , KB Elevation = 5545 feet
} MD below KB (ft) SS Depth (ft)
CIliff House 3,276 2,269
Menefee 3,435 2,110




The WDW-1 is in a confined low permeability sand interval and historically is not capable of
producing a bottom-hole 100 psi differential pressure drop between the final injection and shut-
in pressures. Records show that WDW-1 was hydraulically fractured afier it was drilled. The
2006, 2008, 2009, and 2010 Fall-Off Test data confirm this with a linear flow regime observed
after the end of storage effects.

3.0 SUMMARY OF PROPOSED TESTING ACTIVITES
3.1 Data Research

Before performing the 2011 Fall-Off Test, a one-mile Area of Review (AOR) will be
conducted to determine the status of any off-set wells that may be injecting into or producing
from the WDW-1 injection interval. If any are found, arrangements will be made with the
owners of the wells to monitor the well(s) during the build-up/fall-off test period. Historically
there has not been any production or injection in the current injection interval within a one mile
radius of WDW-1.

3.2  Summary of Field Activities

The proposed Fall-Off Test is similar to the procedures conducted in years prior. The initial
three days of testing activities are considered the “build-up” phase of the test. The Bloomfield
Refinery injection well (WDW-1) will be operated at a constant rate for a minimum of 72
hours.

After 24 hours of stable injection, bottom-hole pressure memory gauges will be lowered into
the well (two gauges total) and allowed to equalize for a minimum of 48 hours, during which
time down-hole pressure readings will be recorded. The memory gauges that will be used are
SP-2000 hybrid-quartz gauges provided by Tefteller, Inc. These gauges will have a resolution
of 0.01 psi and an accuracy of + 0.05% of full scale. The pressure range of the gauges will be
from 0-5,000 psi, minimum.

After installation and equalization of the down-hole gauges, the injection well will be blocked-
in and the pressure down-hole will be monitored using bottom-hole pressure memory gauges.
The recording period will be set to record pressures at a minimum of every 5 minutes, with
more frequent readings collected during the early part of the fall-off test period.

The amount of time anticipated to monitor down-hole pressures will be approximately three to
eight days. After such time as elapsed, the bottom-hole pressure gauges will be pulled from
the well, making gradient stops every 1,000 feet. A more detailed listing of activities to be
completed is described below.

The fluid that will be used for the injection test is the refinery’s brine waste water (effluent).
A current waste analysis of the fluid will be included in the final report.

Attachment 1 (Figure 1 from the 2008 fall-off test report) is the well schematic for WDW-1
which is the same as submitted in 2010. Table 1 is a summary of the injection intervals for the
well. Table 2 is a summary of the injection fluid analysis. Table 3 is a summary of the
formation fluid analysis. A connate water analysis prior to injection was not found in any of
the records, therefore the original formation water properties will have to be estimated from
offset wells. The majority of the background information can also be found in the permit



application that was submitted to the State of New Mexico Oil Conservation Division for the
well on September 10, 1992.

3.3  Chronology of Field Activities

The following is a day-to-day summary of the activities proposed to fulfill the annual Fall-Off
Testing requirement for the Bloomfield Refinery injection well (WDW-1),

During the Initial 72-hours of Testing (Build-up Phase):

1. A stabilized injection rate (approximately 40 gallons per minute) will be established
using the Refinery pumps. The optimal injection rate for the three day period will be
equivalent to the average injection rate for the prior 30 days of operation. A stable
injection rate will be maintained for a minimum of 24-hours before the memory gauges
are installed. ‘

2. The injection well is equipped with a crown valve. Using a slick-line unit, the tandem
memory gauges will be run down-hole through the crown valve and lubricator to 3,250
feet, the top of the injection interval.

3. Stable injection of the Refinery’s effluent will continue into the well for a minimum of
48 hours following placement of the tandem memory gauges to allow the tandem
memory gauges to stabilize. During this time, down-hole pressure readings will be
recorded.

4. Once the stabilization time for the memory gauges has elapsed, the injection pump will
be shut down and the well blocked-in by closing wing valve on the wellhead and in the’
pump room.

Pressure Fall-Off Monitoring:

5. While the well is isolated from service, bottom hole pressure readings will be recorded
for a minimum of three days and up to eight days. The recording period will be set to
record pressures at a minimum of every 5 minutes, with more frequent readings
recorded during the early part of the fall-off test period.

Following Down-Hole Monitoring:

6. Once the appropriate fall-off monitoring time has elapsed, the memory gauges will be
pulled making five minute gradient stops at 3250 ft, 3000 fi, 2000 ft, 1000 ft.

7. After the gradient interval pressure readings are collected, the fall-off test is considered
complete. The slick line unit will rig down and the well will return to normal
operation. '

4.0 TESTING REPORT

All background information will be included in the final report, which will include a log of the
events (Chronology of Field Activity), a overview of the geology, a current Area-of-Review
(AOR) update, fall-off analysis including previous injection data (rate and volume history),
gauge calibration certificates, bottom hole pressure analysis, well schematic, electric logs,
reservoir fluid description, and injection fluid analysis. The procedure to do the fall-off test
will also be included in the final report. If necessary, an AOR update will be included prior to
the build-up/fall-off testing to ascertain the offset injection wells current condition.



Historically there has not been any production or injection in the current injection interval
within a one mile radius of WDW-1.

4.1

Evaluation of the Test Results

The fall-off and other analysis will be completed by a geologist and/or qualified engineer. The
Reservoir Engineer will utilize the standard transient pressure analysis methods and the results
will be reviewed for accuracy by a licensed professional engineer (PE). The fall-off analysis
will include the following;

A log-log plot with a derivative diagnostic plot used to identify flow regimes.
A wellbore storage portion and infinite acting portion of the plot.
A linear flow plot with wellbore storage, P*, and slope.

An expanded portion of the linear flow plot showing the infinite acting pressure portion
(linear flow). '

The height of the injection interval used for the calculations will be 106 feet (average of
27 feet and 185 feet) unless test data indicate a different interval should be used.

The viscosity of the formation fluid used for the calculations will be based on historical
data.

A summary of all the equations used for the analysis.

An explanation of any temperature or pressure anomalous.

The injection records for one year prior to the testing will be included in the analysis.



Well Data Table 1

WDW -1
Tubing 2,875”, 7.55 Ib/f, Fluoroline Cement Lined, 3221’
Packer 5.5"x 2.875”, Guiberson Tools, Uni-6, ID 1.87”, 3221°
Top of the Cliff House at 3276’
. 3276° - 3408, 4SPF 0.5 EHD
Perforations

Top of the Menefee at 3400°
3435’ - 3460, 4SPF 0.5 EHD

Protection Casing

5.57, 15.5 Ib/ft, 3600°

Cement Top Protection Casing Surface
PBTD /TD RBP at 3520°, Fill Tagged on 4/20/06 at 3325° & cleaned out
Formation Cliff House / Menefee

Injected Brine Waste Water Table 2

Chemical Refinery Waste Refinery Waste
Water Water
Date | March 10, 1998 Sept 27, 2005
Arsenic (mg/L) — oo14 | -
Calcium (mg/L) 120 68
Magnesium (mg/L) 39 33
Potassium (mg/L) 27 =
Sodium (mg/L) 520 1659
Chloride (mg/L) 1200 2200
Sulfate (mg/L) 400 708
Alkalinity (CaCO3) (mg/L) 330 100
pH (s.u.) 7.7 8.0
Specific Gravity (g/L) 1.00 - 1.01 1.00 - 1.01




Formation Brine Waste Water Table 3

Chemical Formation Water
Date May 22, 1995
Arsenic (mg/L) 0.023
Cadmium (mg/L) 0.003
Calcium (mg/L) 375 :
Lead (mg/L) 0.063
Magnesium (mg/L) 9
Potassium (mg/L) 69
Selenium (mg/L) 0.006
Sodium (mg/L) 3610
Chloride (mg/L) 5370
Sulfate (mg/L) 1620
Alkalinity (CaCO3) (mg/L) 306
pH (s.u.) 8.5

Specific Gravity (g/L)




Susana Martinez
Governor

John H. Bemis - _
) Jami Baile
Cabinet Secretary Division Dirictor

Oil Conservation Division

Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

July 15,2011

Mr. Randy Schmaltz:

Environmental Manager

Western Refining Southwest- Bloomfield Refinery
P.O. Box 159

Bloomfield, New Mexico 87413 -

RE:  Fall-Off Test (FOT) Scheduling
Dear Mr. Schmaltz:

On June 14, 2011 the Oil Conservation Division (OCD) sent out an e-mail reminder requesting -
that you schedule your well(s) for the 2011 FOT by June 30, 201 1.

The OCD has not received a response to the e-mail. Please contact Mr. Carl Chavez of my staff
at (505) 476-3490 or via E-mail: CarlJ.Chavez @state.nm.us to schedule your FOT by COB
Friday July 22, 2011. Thank you for your cooperation in this matter.

Sincerely,

P

Daniel Sanchez
UIC Program Director - L

DS/cje
Attachment

xc:  OCD District Offices

" File: FOT

Oil Conservation Division
1220 South St. Francis Drive = Santa Fe, New Mexico 87505
Phone (505) 476-3440 = Fax (505) 476-3462 = www.emnrd.state.nm.us/OCD

R



Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD, .

Sent: Tuesday, June 14, 2011 10:53 AM

To: 'Patterson, Bob'; 'Dan Gibson'; 'Moore, Darrell’; 'Lackey, Johnny'; 'Schmaltz, Randy'

Cc: ‘Dade, Randy, EMNRD; Perrin, Charlie, EMNRD; VonGonten, Glenn, EMNRD

Subject: New Mexico UIC Class | (non-hazardous) Well MIT & Annual Fall-Off Test Scheduling with

Completion by September 30, 2011

Gentlemen:
Re:

Key Energy Services: UICI-005
Navajo Refining Company: UICI-008; UICI-008-0 & UICI-008-1
Western Refining Southwest, Inc.: UICI-009

Good morning. It is that time of year again to remind operators that their annual MITs and Fall-Off Tests (FOT) for this
season must be completed by 9/30/2011. The list of operator names w/ associated UIC Class I (non-hazardous) Wells
are provided above.

Operators are aware of the MIT (30 min @ 300 psig or more w/ Bradenhead) requirement(s) that are typically run
concurrently (usually before the FOT) with the FOT and more frequent where required.

The FOTSs span several days with a couple of important notes to operators from past testing, please install your bottom
hole gauge(s) with recorder(s) at least 48-hours in advance of the pump shut-off during the steady-state injection period.
Also, you are accountable for your OCD approved FOT Test Plan and the requirements in the UIC Test Guidance.at
http://www.emnrd.state.nm.us/ocd/documents/UICGuidance.pdf.

You may access your well information on OCD Online either by API# and/or Permit Number at
hitp://ocdimage.emnrd.state.nm.us/imaging/AEOQrderCriteria.aspx and
http://www.emnrd.state.nm.us/QCD/QOCDPermitting/Data/Wells.aspx. For information on New Mexico's UIC Program and
training information, please go to: http:/www.emnrd.state.nm.us/ocd/Publications.htm.

Please contact me at (505) 476-3490 on or before June 30, 2011 to schedule your preferred MIT and FOT date and time. -
I will work to finalize the witness schedule with each of you. Thank you in advance for your cooperation.

File: Class | (non-hazardous) Well Files UICI- 5, 8, 8-0, 8-1 & 9

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm:us

Website: http://www.emnrd.state.nm.us/ocd/index.htm

"Why not Prevent Poliution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, June 14, 2011 10:53 AM

To: 'Patterson, Bob'; ‘Dan Gibson'; 'Moore, Darrell'; 'Lackey, Johnny'; ‘Schmaltz, Randy'

Cc: Dade, Randy, EMNRD; Perrin, Charlie, EMNRD; VonGonten, Glenn, EMNRD

Subject: New Mexico UIC Class | (non-hazardous) Well MIT & Annual Fall-Off Test Scheduling with

Completion by September 30, 2011

Gentlemen:
Re:

Key Energy Services: UICI-005
Navajo Refining Company: UICI-008; UICI-008-0 & UICI-008-1
Western Refining Southwest, Inc.: UICI-009

Good morning. It is that time of year again to remind operators that their annual MITs and Fall-Off Tests (FOT) for this
season must be completed by 9/30/2011. The list of operator names w/ associated UIC Class | (non-hazardous) Wells
are provided above.

Operators are aware of the MIT {30 min @ 300 psig or more w/ Bradenhead) requirement(s) that are typically run
concurrently (usually before the FOT) with the FOT and more frequent where required.

The FOTSs span several days with a couple of important notes to operators from past testing, please install your bottom
hole gauge(s) with recorder(s) at least 48-hours in advance of the pump shut-off during the steady-state injection period.
Also, you are accountable for your OCD approved FOT Test Plan and the requirements in the UIC Test Guidance at
http://www.emnrd.state.nm.us/ocd/documents/UICGuidance,pdf.

You may access your well information on OCD Online either by API# and/or Permit Number at
http://ocdimage.emnrd.state.nm.us/imaqing/AEOrderCriteria.aspx and
http://www.emnrd.state.nm.us/OCD/OCDPermitting/Data/Wells.aspx. For information on New Mexico's UIC Program and
training information, please go to: hitp://www.emnrd.state.nm.us/ocd/Publications.htm.

Please contact me at (505) 476-3490 on or before June 30, 2011 to schedule your preferred MIT and FOT date and time.
| will work to finalize the witness schedule with each of you. Thank you in advance for your cooperation.

" File: Class | (non-hazardous) Well Files UICI- 5, 8, 8-0,8-1 &9

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.

Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm ,
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
hitp://www.emnrd.state.nm.us/ocd/environmental.htm#environmental)




Susana Martinez

Governor
John H. Bemis Daniel Sanchez
Cabinet Secretary-Designate Acting Division Director

Oil Conservation Division

Brett F. Woods, Ph.D.
Deputy Cabinet Secretary

March 22, 2011

Mr. Randy Schmaltz

Environmental Manager

Western Refining Southwest, Inc. - Bloomfield Refinery
P.O. Box 159

Bloomfield, New Mexico 87413

Re:  Termination of Discharge Permit UICI-009
Disposal Well No. 1 (APH 30-045-29002) 2010 Fall-Off Test Report and
Annual Class I Well Waste Report (UICI-009) January 2011
Western Refining Southwest, Inc. - Bloomfield Refinery

Dear Mr. Schmaltz:

Staff of the Qil Conservation Division’s (OCD) Environmental Bureau (EB) and the Engineering
and Geological Services Bureau have completed a review of the “2010 Annual Bottom hole
Pressure Surveys and Pressure Fall-Off Test (FOT) for the Western Refining Southwest, Inc.
(Western) Waste Disposal Well #1” (Report) at the Bloomficld Refinery dated October 12, 2010.
In addition, OCD reviewed Western’s Annual Report.

The Annual Report indicates that Western believes the disposal well has about 10 more years of
life subsequent to two well stimulations and the recent installation of a filtration system. OCD
has documented its concerns about Western’s Class I Injection Well in discussions with Western.
Water Quality Control Commission (WQCC) regulations specify the operating requirements for
UIC Class | Non-Hazardous Waste Injection Wells (see 20.6.2.5206(A)(1) NMAC and
20.6.2.5206(B)(1) NMAC). Western’s recent FOT Report did not resolve OCD’s concerns;
therefore, OCD is now considering requiring Western to terminate its discharge pernit pursuant
t0 20.6.2.3109 NMAC and/or 20.6.2.5101(1) NMAC. This letter is to inform Western of OCD’s
tentative decision and to allow it one final opportunity to resolve OCD’s concerns in a technical
meeting.

Ol Conservation Division
1220 South St. Francis Drive = Santa Fe, New Mexico 87505 ‘X‘\" -

Phone (505) 476-3440 » Fax (505) 476-3462 « www.emnrd.state.nm.us/OCD




Mr. Schmaltz

Western Refining Southwest, Inc:
UICI-009

March 22, 2011

Pagc 2 of 3

One of OCD’s primary- responsibilities under the Undcrground Injection Centrol.(UIC) Program
is to ensure that the well fractures are not continuing to grow in the-injection zone(s) under
permitted operating conditions.. OCD’s letter of April 9, 2010 (see attachment) documented
OCD’s reasons for requiring a reduction in the maximum surface injection pressure (MSIP)
specified in Western’s discharge permit, which is pending renewal.

OCD issued a draft discharge permit to Western-on Fcbruary 25, 2010. However, Western
objected to the reduced MSIP of 600 psig from 1150 psi. Subsequcnt] ¥, Western requested a
hearing in its April 19, 2010 letter to OCD Division Director Mark Fesmire.

" Director Fesmire was. unable to act on Western’s hearing request before leaving OCD.

Western conducted another FOT ‘in 2010 which documents, as did the.2008. and 2009 FOTs, that
the injection zones are over-pressured. In fact, the formations appear to have achieved maximum
capacity with formation(s) pressure build-up observed even at'reduced injection rates.

OCD has determined that the 2010 FOT was unsuccessful, as were-the'2008 and 2009 FOTs
because the minimum pressure differential of 100 psig were.not achieved (see FOT Figure 3
“Pressure vs. Time” Chart) as required under the “New Mexico Oil Conservation Division UIC
Class I Fall Off Test Guidance™ dated December 3, 2007. The requirement to achieve a
minimum pressure:- differential 'of 100 psig is specified in Western’s ' UIC Class 1 (non-hazardous)
Test Plan, which was. approved on June 11, 2008. Also, there has-been a steady deterioration of”
differential pressure, since 2007:that indlcates that the reservoir has reached maximum capacity.
Consequently, the calculations in the.FOT do not reflect.the true- -characteristics of the injection
zone(s) or formation(s). OCD hereby concludes that any existing formation fractures will
continue to grow as the over—pressured lmection intervals continue to propagate or grow even at
the current reduced mJectlon rate (see FOT Figure 11 Average Injection Pressuré vs. Total
Flow). »

OCD also has two other issues concerning the Bloomfield Refinery Discharge Permit (GW-001);
the nature of the remediation wastes that are disposed of in this.Class I(NH) well and whether
contaminated and/or treated ground ‘water meets the UIC oilfield disposal criteria now that the
facility is idle. :

Therefore, in.order to evaluate these i issues, the OCD. requests that Western provide the following
mformation

1. Western should identify the source(s) of fluids (i.e., waste stream, daily injection
volumes for each waste type, and percentage of total daily‘injection volume) injected into the
Class I injection well.. Please specify-the volume from the.refii inery-operations; oilfield “exempt
vs. non-exemp!” or neither; and the volume from “ground water remediation” in barrels per day.

2. Westem'shou.ld,identify other RCRA remediation derived waste water treatment and
disposition options, i.e., surface treatment of waste water followed by Class V Injection , land
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Govemnor
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April 9, 2010

EDMUND H. KENDRICK
Montgomery & Andrews PA
P.O. Box 2307

Santa Fe, NM 87504- 2307

Also via email: ekendrick@®nontand.com

Re: WESTERN REFINING SOUTHWEST, INC. - (OGRID 037218)
Class I Waste Disposal Well No. 1, API No. 30-045-29002
Discharge Plan Permit Renewal Application for UIC-1-9

Dear Mr. Kendri'ck,

This is in response to your correspondence dated March 25, 2010 regarding the request made by your
client, Western Refining Southwest Inc. (WRSW), that the OCD withdraw public notice issued relating to the
proposed Discharge Plan Permit Renewal of UIC-I-9.

In the OCD’s view, there are two separate issues raised by the March 25, 2010 letter: the procedural issue
of WRSW's notice obligations pursuant to WQCC Rules, and the substantive issue relating to what the
appropriate maximum surface injection pressure is for this well should the permit be renewed by the OCD
under WQCC Regulations. Vague reference was made to “other” substantive issues with the permit, but
these were not specifically identified and are therefore not being addressed at this time. Each of the two
issues specified in the March 25 letter is addressed in further detail, below.

PuBLIC NOTICE ISSUE:

As WRSW notes in its March 25" letter, WQCC Regulations require operators to provide public notice
within 30 days of the OCD deeming an application for discharge permit renewal "administratively
complete.” 20.6.2.3108(C) NMAC. As you are aware, the OCD deemed WRSW's application for renewal of
UIC-1-9 "administratively complete” on February 25, 2010, meaning WRSW's deadline to provide public
notice was March 27, 2010. The OCD notes that WRSW waited until two days prior to its deadline to raise
concerns regarding the notice.

WRSW's statement that it would be “impossible” to provide public notice in this case is incorrect. Despite
WRSR's assertion to the contrary, WRSW is not required to specify a maximum surface injection pressure in
the public notice made pursuant to WQCC Rules 20.6.2.3108(C) and (F). The Rules require only that it
include the following:

(1) the name and address of the proposed discharger;

) the location of the discharge, including a street address, if available, and sufficient information to
locate the facility with respect to surrounding landmarks;

Qil Conservation Division * 1220 South St. Francis Drive

* Santa Fe, New Mexico 87505 I
* Phone: (505) 476-3440 * Fax (505) 476-3462" hlp://www.emnrd.state.nm.us _‘%
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discharge, and/or other proposed remedial processes need to be considered and proposed by the
operator.

OCD has discussed the possibility of Western installing a new well since 2008 when the
Environmental Protection Agency reviewed the 2008 FOT and also determined that the injection
zones were over-pressured. Western may wish to consider the feasibility of a replacement Class
I Injection Well? Western should also consider the two other issues specified above to ensure
that its RCRA corrective action program is not disrupted by an alternative disposition than use of
the Class [ well at the facility.

To schedule a meeting (Tuesdays/Wednesdays), please contact Carl Chavez by COB April 1,
2011. If Western chooses not to meet with OCD, then OCD will move forward with the
termination of Western’s Class I Injection Well discharge permit. Please contact Mr. Carl
Chavez of my staff at (505) 476-3490 or CarlJ.Chavez@state.nm.us to schedule a meeting or if
you have questions.

Sincerely,

e

Daniel Sanchez
UIC Director & Acting OCD Division Director

DJS/cje
Attachment: OCD Letter of April 9, 2010

Xc: Carl Chavez, UIC Quality Assurance Officer
Richard Ezeanyim, Engineering and Geological Services Bureau Chief
Will Jones, Engineering and Geological Services Bureau
Glenn von Gonten, Acting Environmental Bureau Chief
Charlie Perrin, Aztec District Supervisor
David Cobrain, NMED- Hazardous Waste Bureau
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(3) a brief description of the activities that produce the discharge described in the application;
(4) a brief description of the expected quality and volume of the discharge; _

(5) the depth to and total dissolved solids concentration of the ground water most likely to be affected
by the discharge;

(6) the address and phone number within the department by which interested persons may obtain
information, submit comments, and request to be placed on a facility-specific mailing list for future
notices; and

(7 a statement that the department will accept comments and statements of interest regarding the
application and will create a facility-specific mailing list for persons who wish to receive future natices.

See 20.6.2.3108(F) NMAC. Public notice made by the applicant does not need to “match” that made by the
. department. Indeed, the notice provided by the department is required by the WQCC Regulations to be
more detailed as, when it is made in the way it was in this case, it constitutes combined public notice for
purposes of Subsections “E” and "H" as provided by 20.6.2.3108(J) NMAC. While Subsection "E“ only
requires the department to provide the same above-enumerated information that the applicant is required
to provide in its notice (as set out in Subsection "F"), Subsection “H” imposes an additional obligation on
the department to provide more detailed and technically specific public notice than that required by,
Subsection “E" {or that which is required of the applicant) because the department must also make
available a draft of the proposed permit. In this context, the department chooses to make the substance
of its notice more technically detailed and specific than the minimum required by Subsection “F," and
therefore, the public notice provided in this case by the department for WRSW's waste disposal well was
technically detailed and included specifications such as the maximum surface injection pressure. In
contrast, WRSW can (and could have) issue(d) public notice in this case without specifying the maximum
surface injection pressure and will still meet the requirements of 20.6.2.3108(C) and (F) NMAC,

SUBSTANTIVE PERMIT ISSUES: .

The March 25, 2010 correspondence goes into great detail regarding WRSW's objection to the reduction
of the pressure limit for this well. As you know, the increased pressure of the reservoir is an issue of which
WRSW has been aware since before the 2007 fall-off test (FOT), and which was specifically brought to the
attention of WRSW by the OCD after the 2007 FOT. The OCD was assisted in the FOT data software
evaluation by the EPA at the OCD's request in October of 2008. Further discussions continued into 2009
between the WRSW and OCD with the OCD discussing with WRSW the concerns of the OCD and the EPA
regarding propagation of existing fractures and potential for new fractures at the current discharge permit
limit. WRSW will recall that in June of 2009 a telephone conference call was conducted between WRSW
and the OCD at which time this issue was specifically discussed. At that time WRSW informed the OCD
that it felt that the pressure increase was due to a well bore “skin effect” problem and that it would like an
opportunity to attempt stimulation of the well to address and overcome the “skin effect.” The OCD
advised WRSW at that time that neither it nor the EPA felt the problem was attributable to a wellbore “skin
effect” as the FOT results were representative of the formation outward, away from the wellbore. However,
the OCD agreed to give WRSW an opportunity to at least try the acid stimulation approach to see if it
would be successful in remedying the situation. Also, during the June 2009 conference call with the OCD,
WRSW acknowledged that if the acid stimulation was not successful it would then have to consider drilling
another well for disposal.
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In an email on June 18, 2009, the OCD further informed WRSW regarding additional concerns it had
discussed with the EPA, and options for addressing those concerns. Also at that time the OCD informed
WRSW that it appeared that WRSW was operating in violation of the conditions of its permit because, by
continuing to inject at 1150 psig, WRSW was causing existing fractures to increase or actively inducing new
fractures to grow or develop (a violation of the permit).

It appears that WRSW first attempted an acid stimulation in July 2009, which WRSW deemed unsuccessful,
and that a second acid stimulation was then performed in September 2009. Our understanding is that the
acid stimulation(s) yielded at best a short-lived and/or marginal improvement in the reduction of pressure
and increase in injection rate, and that as of early February 2010, even at a reduced 50% rate of injection
due to what WRSW has referred to as “idling of the facility,” (which occurred in December of 2009) the well
was again operating at a pressure approaching the maximum discharge permit limit. In fact, OCD
reviewed the pressure, flow rate v. time chart from 1995 to 2010 and noticed that the operating pressure
was approaching the 1150 psig discharge permit limit regardless of what the injection rate into the well
was, indicating the formation was over-pressured or filled up. The radioactive survey and fall-off testing
were conducted in September and October, 2009 with the FOT report being completed on November 18,
2009. An annual report was provided to the OCD by WRSW on January 29, 2010.

The OCD reviewed the FOT report results and annual report and concluded that the concerns regarding
pressure were not assuaged by the data presented therein. On February 3, 2010 the OCD advised WRSW
by email that it would be calculating the maximum allowable surface injection pressure for this well for
purposes of the permit renewal by using the pressure, flow rate v. time chart from 1995 to 2010 for the
history of the well operations and the FOT data completed in 2009, and requested some additional data
from WRSW for purposes of performing these calculations. At that time, the OCD specifically informed
WRSW that the new limit was likely to be significantly less than the current assigned limit. WRSW
responded to the email by providing some of the requested materials for the calculations (the OCD was
able to obtain the rest from OCD files), but at no time did WRSW comment regarding either the OCD’s
means for calculating the new maximum surface injection pressure limit or the fact that it was anticipated
to be significantly less than before.

On February 22, 2010 the OCD informed WRSW via email that the OCD anticipated having a draft permit
ready for dissemination later in the week and that it had completed the calculations for the maximum
allowable surface injection pressure. The OCD advised that the new injection pressure limit for the UIC-1-9
renewal “._has been reduced to 600 psig in the discharge permit in order to prevent the half-fractures
from growing in the present injection formation.” On February 23, 2010, the OCD spoke with WRSW by
telephone to further discuss the reduction in maximum surface injection pressure limit. The OCD advised
WRSW regarding how the OCD arrived at the 600 psig figure and referred to and discussed a previously
issued order under which WRSW was required to monitor and report fracturing, a step-rate test and a
historical flow-rate, pressure v. time chart for the well, as well as the OCD’s persisting concerns (including
the concerns regarding fracturing). The OCD advised WRSW that the 600 psig was a final determination
and that if WRSW disagreed, it could request a hearing on the matter.

Discharge permits for Class I nonhazardous waste disposal wells are issued and, when appropriate,
renewed pursuant to Sections 20.6.2.3000-3999 (addressing- discharge permits, generally}) as well as
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Sections 20.6.2.5000-5299 (addressing underground injection wells, specifically) of the WQCC Regulations,
and must comply with both. Section 20.6.2.3109 NMAC sets out the basic framework for the approval,
disapproval, renewal, modification and termination of discharge permits, and provides that “[t]he secretary
shall, within 30 days after the administrative record is complete and all required information is available,
approve, approve with conditions or disapprove the proposed discharge permit, modification or renewal
based on the administrative record.” Emphasis added. In order to be approved, in addition to meeting all
other requirements, an operator seeking renewal of a Class I permit_must establish in_its application for
renewal that “neither a hazard to public health nor undue risk to property will result” if approved. /d. at (C).
Emphasis added.  Subsection “H" specifically prohibits the approval of a discharge plan renewal which
"may result in a hazard to public health.” /d. at (H).

Indeed, even where an operator's permit is not on review for renewal, the department has the authority -~
and the duty - to require a modification of the permit (or if that is not adequate, to terminate that permit),
where data submitted to the. department reveals that the WQCC discharge permit regulations are being
violated, or that continued operation under the current permit conditions may result in a hazard to public
health or undue risk to property. Subsection “E” of Section 20.6.2.3109 NMAC provides in relevant part:

If data submitted pursuant to any monitoring requirements specified in the discharge permit or other
information available to'the secretary indicates that this part is being or may be violated ....

(3) The secretary may require modification, or may terminate a discharge permit for a class I non-
hazardous waste injection well, ...pursuant to the requirements of Subsection I of 20.6.2.5101 NMAC.

20.6.2.3109(E) NMAC. Emphasis added.
Subsection 1 of 20.6.2.5101, referenced above, provides in relevant part:

If data submitted pursuant tc any monitoring requirements specified in the discharge
permit or other information available to the secretary indicate that this Part are being or
may_ be violated, the secretary may require modification or, if it is determined by the
secretary that the modification may not be adequate, may terminate a discharge permit for
a Class 1 non-hazardous waste injection Well, or Class lil well or well field,-that was approved
pursuant to the requirements of this under Sections 20.6.2.5000 through 20.6.2.5299 NMAC
for the following causes:

(1) Noncompliance by the discharger with any condition of the discharge permit; or

(2) The discharger's failure in the discharge permit application or during the discharge permit review
process to disclose fully all relevant facts, or the discharger's misrepresentation of any relevant
facts at any time; or

(3) A determination that the permitted: activity may cause a hazard to public health or undue risk to
property and can only be regulated to acceptable levels by discharge permit modification or
termination.

20.6.2.5101(1) NMAC. Emphasis added. Section 20.6.2.5206(A)(1) provides that "the maximum injection
pressure at the wellhead shall not initiate new fractures or propagate existing fractures in the confining
zone...," and Section 20.6.2.5206(B)(1) provides that “[e]xcept during well stimulation, the maximum
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injection pressure shall not initiate new fractures or propagate existing fractures in the injection zone.”
Section 20.6.2.5206(A){1) and (B)(1) NMAC.

The regulatory duties of the department include ensuring that any discharge permit issued or renewed
meets the specific requirements set out in the WQCC regulations. This includes ensuring that any permit
issued or renewed will not create a hazard to public health or an undue risk to property. If such
circumstances exist with regard to a currently in-force permit, these duties include the duty to impose

modifications - or if appropriate, to terminate the permitted activity - in order to “regulate the risk to
acceptable levels.” Id.

In this case, with regard to the application for renewal of UIC-1-9, the record reflects that WRSW is in fact
violating Part 2 of the WQCC regulations. Specifically, the maximum injection pressure being used at the
wellhead at this well (the 1150 psig for which it is currently permitted) is initiating new fractures and/or
propagating existing fractures in the confining and/or injection zones at this location. Further, this poses a
concern to all wells within one mile of the injection well that lack cement in the injection zone(s). WRSW
was advised long ago that this was an issue and of concern for both the EPA and the OCD, and WRSW was
given an opportunity to see if could remedy the pressure issue through well stimulation. The OCD has
‘reviewed the most recent FOT data and has concluded that continued surface injection pressure greater
than 637 psig may create a hazard to public health and/or an undue risk to property because continued
injection at a rate above this parameter will result in continued fracturing, fracture growth, and possibly
vertical fracturing to occur upward into regional aquifer systems, protectable ground water, and possibly
even surface water discharges along the San Juan River. This continued fracturing will also constitute an
ongoing violation of WQCC Section 20.6.2.5206 NMAC, as well as of the conditions of the discharge permit
{which also prohibit injection at a rate that results in fracture creation or propagation).

The OCD has reviewed the current and historical data for this well and, applying a reasonable safety factor
range to the upper-threshold determination of 637 psig as noted above, has determined that a safe
surface injection pressure for this well would 600 psig or less, such that the risk of fracture
propagation/creation would be cease if maintained at or below this level, but would be unacceptable
above this pressure limit. This modification to the permit draft was made pursuant to the OCD's regulatory
obligations and authority, and WRSW's request for a renewal of its permit was approved with_conditions
pursuant to Section 20.6.2.3109 NMAC. The OCD notes that based upon the most recent data for this well
and the fact that WRSW is currently operating in violation of Section 20.6.2.5206 NMAC, even if the permit
were not on review for renewal at this time, the department would be requiring a permit modification or
termination pursuant to Sections 20.6.2.3109(E) and 20.6.2.5101(l) for the purpose of regulating this well to
acceptable levels (such that the growth/creation of new fractures has ceased and the potential for a hazard
to public health and/or undue risk to property has been minimized). .

WRSW has proposed that the OCD withdraw the notice issued on February 25, 2010 so that it and the OCD
can "meet and discuss any issues concerning an appropriate maximum injection pressure.” However, it is
important to recognize that, as discussed above, discharge permits are issued pursuant to this agency’s
regulatory authority and obligations. Permits are not contractual agreements between operators and the
department, and do not represent the memorialization of a compromise between two parties. Rather, the
OCD is obliged to review data and information submitted by parties within very specifically defined
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parameters, to apply specific standards to that information, and to issue, decline to issue or issue modified
versions of permits or even terminate the permit accordingly. Thus we respectfully decline WRSW's
suggestion to meet to further discuss this matter.

That being said, the OCD feels that the matter has already been discussed in full between it and WRSW
over the course of the past year, that it understands WRSW's position with regard to its perception that a
higher injection pressure is justified, and, as the OCD has already advised WRSW, the OCD disagrees with
the findings and conclusions of WRSW regarding this well. As you know, the OCD issued public notice
regarding the draft permit. The public notice not only invited comments from interested parties, but also
included a statement that interested parties could request a hearing regarding the proposed permit, and
specification that such requests should be submitted in writing and should specify the basis for the
request.

At this time, if WRSW feels that it would like to further address the contents of the proposed permit
renewal for UIC-1-9, the appropriate course of action would be for WRSW to submit a written request for
hearing as provided in the OCD's public notice. If WRSW has data or expert testimony it feels that the OCD
has not considered or has failed to consider adequately in its review of the application for permit renewal,
it can present such evidence at the hearing. WRSW also mentioned in the 3/25/10 letter, afthough not
with any specificity, that there are "other” issues of concern with the permit draft. A hearing would also
allow WRSW to address those concerns. Of course, WRSW will be required to take immediate steps to
provide the public notice for which it has already technically missed the deadline.

If upon further reflection WRSW opts not to request a hearing, and prefers to simply allow the permit
renewal process to proceed, if WRSW immediately remedies the applicant notice issue, the OCD will
recalculate the public notice time period accordingly and proceed with issuance of the final permit
thereafter. Conversely, if WRSW does not request a hearing and continues to refuse to fulfill its obligations
for public notice, and if no public notice has been provided by WRSW by Friday April 16, 2010, the OCD
will consider the application for renewal withdrawn, and the current permit, UIC-I-9, expired.,

If WRSW s still concerned regarding meeting its obligations under the notice regulations and would like
the OCD to review its public notice prior to publication, the OCD would be happy to review a draft and

provide feedback regarding whether it appears to meet the requirements of the WQCC regulations. Please
let us knaw if this is something with which WRSW would like assistance.

Sincerely,
N VA —

Mikal Altomare
OCD Attorney

EC:

Carl Chavez, carl.chavez@state.nm.us

William Jones, William.v jones@state.nm.us

Gail MacQuesten, Gail.macguesten@state.nm.us
Glenn von Gonten, glenn.vongonten@state.nm.us
Charlie Perrin, Charlie.perrin@state.nm.us
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(972) 385-0354
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E-Mail: office@wmcobb.com

October 12, 2010

Mr. James (Randy) Schmaltz
Western Refining Southwest, Inc.
50 County Road 4990
Bloomfield, New Mexico 87413

Re:  Waste Disposal Well #1
Subsurface Project No. 70G6193

g Dear Mr. Schmaltz:

Western Refining Southwest, Inc. (Western) retained William M Cobb & Associates, Inc. (Cobb
& Associates) to perform the annual bottom-hole pressure survey and pressure falloff test on
Waste Disposal Well #1. A falloff pressure test (FOPT) and bottom-hole pressure survey was
conducted on the well at the Western facility near Bloomfield, New Mexico. The well tests were
conducted in accordance with United States Environmental Protection Agency (USEPA) 40 CFR
146.13 and the State of New Mexico Falloff Test Guidelines, December 3, 2007. The 2010
pressure falloff test procedure was conducted in accordance with the USEPA's Region 6
"Pressure Falloff Testing Guidelines, Third Revision", dated August 8, 2002, and required by the
State of New Mexico as of December 3, 2007. The pressure falloff test and bottomhole pressure
survey performed on Waste Disposal Well # 1 also met the New Mexico Oil Conservation
Division’s (NMOCD) requirements for such testing. Note: There are references made in this
report to the permit document on file with the NMOCD for Western in Bloomfield, New

Mexico.
FACILITY INFORMATION
Name: Western Refining Southwest, Inc. — Bloomfield Refinery
Location: 50 County Road 4990 (PO Box 159),
Bloomfield, New Mexico 87413
WELL INFORMATION
Well Name & C.)CD UIC or Well .
Discharge Plan . . API Number Legal Location
No. . Classification
Permit Number
, 1250 FEL, 2442
WDW #1 Ulg'\g_Lllg 809 Non-chl:Z:rI(mus 30-045-29002 | FSL, I Sec 27
T29S R11E
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All depths in this report are referenced to ground level (GL) from the drilling rig rotary kelly
bushing (RKB), unless the depth is specified as RKB or GL within this document. Appendix A
contains the well schematic for WDW #1. Appendix B is a summary of the injection intervals
for the well.

The fluid used for the injection test is the refinery’s brine waste water (effluent). A current waste
analysis of the fluid is included in the final report. A summary of the brine waste water is in
Appendix C. A connate water analysis prior to injection was not found in any of the records;
therefore, the original formation water properties are estimated from offset wells.

Appendix D is a Dual Induction log and a Neutron Density log. The majority of the background
information can also be found in the permit application that was submitted to the State of New
Mexico Oil Conservation Division for the well on September 10, 1992.

REPORT OF EVENTS

August 29, 2010 8:44 AM — Tefteller, Inc. runs tandem bottomhole pressure gauges in the well
to monitor the falloff portion of the test.

August 29, 2010 9:28 AM — 72-hour pre-flow period begins.

September 1, 2010 9:28 AM — well is flowing at 21.5 GPM with an average rate of 29.5 GPM
for the 72-hour period. Well is shut-in for falloff test.

September 9, 2010 8:02 AM - falloff test ends after 190.6 hours. A pressure gradient survey is
conducted as pressure gauges are retrieved from well.

GENERAL TEST OPERATIONAL CONSIDERATIONS

The falloff testing for Western’s Waste Disposal Well # 1 (WDW #1) was conducted with
tandem bottom hole pressure memory gauges with a pre-flow period beginning at 9:28 AM on
August 29, 2010 and ending at 8:52 AM on September 9, 2010. The average flow rate for the
72-hour period prior to the beginning of the falloff test was 29.5 GPM with a final flowing rate
of 21.5 GPM. On the morning of August 29, 2010, tandem bottom hole pressure memory gauges
were lowered into the well and allowed to stabilize. The well was shut-in for 191 hours ending
at 8:02 AM on September 9, 2010. Field data and charts are included in Appendix E.

At the end of the falloff test, the bottomhole pressure gauges were pulled from the well making
gradient stops every 1,000 feet. Key test data are summarized as follows:

Flow Rate — Surface Bottomhole
Event GPM - PSIG PSIG Date/Time
990 2294.50 9/29/2010 8:44 AM
Final flow rate 21.5 886 2292.357 10/01/2010 9:28 AM
Final falloff pressure 0.0 877 2281.357 10/09/2010 8:02 AM
Final surface pressure 0.0 876 N.A. 10/09/2010 8:52 AM
* pressure from surface pressure gauge
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A 72-hour build-up/falloff period was established when a falloff test procedure was performed in
July, 2006 and is backed by historical data. WDW #1 injects into the Menefee and Cliff House
formations. In April, 2006 a build-up/falloff test was performed after a well cleanout and acid
stimulation. The buildup/falloff test produced measurable results with all flow skin, storage and
linear flow regimes present. Radial flow was not observed. The flow regimes during previous
tests on this well included storage, skin, and infinite acting linear flow. Because of the low
permeability of the injection interval, testing was not of sufficient length to establish radial flow.
Because of this, the falloff test period was extended to 238 hours to better document the flow
systems during the test.

The memory gauges used are SP-2000 hybrid-quartz gauges provided by Tefteller, Inc. that have
a resolution of 0.01 psi and an accuracy of +0.05% of full scale. The pressure range of the
gauges will be from 0 — 5,000 psi minimum. The gauges were lowered to the top of the injection
interval at 3,250 feet. The recording period was set to record pressures at a minimum of every
five minutes and more frequently during the early part of the falloff test period. Calibration
certificates are included in Appendix F.

A crown valve has been installed on WDW #-1. The lubricator was installed onto the crown
valve before running into the wellbore with the memory gauges. The well was shut-in through
two inline gate valves, one located at the wellhead and another located in the pump house. The
pump house is located about 30 feet from the wellhead.

GEOLOGY

The injection zones arc porous sandstones of the lower portion of the Cliff House formation and
the carbonate sections of the Menefee formation. These Formations occur in Waste Disposal
Well # 1 at the depths shown in the table below. The injection zone is shown in Waste Disposal
Well #1 logs in Appendix D.

Waste Disposal Well #1
Injection Zone Formation (KB Elev = 5545 Feet)
. MD below KB (ft) SS Depth (ft)
Cliff House 3,276 2,269
Menefee 3,435 2,110

The Cliff House formation is a carbonate sandstone unit belonging to the Mesaverde Group and
is sometimes referred to as the Chacra, although the Chacra is part of the La Ventana formation.
The Cliff House sandstones were deposited during a transgressive cycle and contain regressive
deposits. The Cliff House sandstones are overlaid by Huerfanito Bentonite beds.

The Menefee formation is composed of paludal carbonaceous, shales, coals, fluvial sandstones,
and flood plain shales. The Menefee is part of the middle unit of the Mesaverde Group. In
general, the Menefee has a low permeability as compared to the Cliff House.

The WDW #1 is in a confined low permeability sand interval and historically is not capable of
producing a bottomhole 100 psi differential pressure drop between the final injection and shut-in
pressures. The logs included in Appendix D show a tight low porosity injection interval that
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contains no known commercial hydrocarbons. Records show that WDW #1 was hydraulically
fractured after it was drilled. The 2006, 2008 and 2009 falloff test data confirm this with a linear
flow regime observed after the end of storage effects.

Permeability values in the Mesaverde Group are generally low and represent tight gas reservoirs.
In associated gas wells producing in the Cliff House formation permeability is generally less than
10 md. The permeability of the current injection interval is reported from 40 md to 200 md in
previous falloff testing reports done on the Western Waste Disposal Well # 1 and offset wells.
Because of the linear flow exhibited during these tests, the reported permeability is a maximum
permeability with the actual permeability not known from the test data.

The Atlas of Major Rocky Mountain Gas Reservoirs, New Mexico Bureau of Mines and Mineral
Resources 1993, reports “Porosity of the Cliff House Sandstone ranges from 3.0 to 17.2%
(average, 10.3%) and porosity of the Point Lookout ranges from 2.7 to 18.4% (average, 10.0%)
(Reneau and Harris, 1957).” The Mesaverde Group reservoirs have low permeability, and
fracture stimulation is required for commercial production. In-situ permeability data are limited.
A permeability of 0.25 md was calculated from a pre-stimulation pressure buildup from a well in
the tight gas sand area NM-33 (Fig. SJ-3.1) along the margin of the Blanco Mesaverde reservoir
(Conoco, 1992). Otero Chacra reservoir core data across perforated intervals show an average
permeability to air of 1.06 md. Average in-situ permeability calculated by the Thomas and Ward
(1972) method is 0.038 md (3.6% of laboratory permeability) (Curtis J. Little 1982).”' In 1979,
Masters also comments on Mesaverde permeability stating “Mesaverde sandstones grade from
an updip water-wet zone, where they are thick, porous (20%) and permeable (15 md) to a gas
zone, down-dip, where they are thinner, shalier and less porous (10%) and permeable (1 - 2
md).”* Performance of Waste Disposal Well #1 is consistent with Master’s concept that
permeability in the water bearing sands may be significantly higher than that expected in gas
bearing sands.

PREVIOUS FALL-OFF TESTS

Western Refining Southwest, Inc. (formally Giant Refining) conducted a falloff test on WDW #1
using quartz crystal bottomhole memory gauges. The tests followed EPA guidelines and were
performed to comply with OCD directives for UIC non-hazardous Class I injection wells. In
July of 2006 a build-up/fall-off test was conducted after the well stimulation. The 72-hour build-
up portion of the testing was done at a constant injection rate of 70 gallons per minute. The
falloff portion of the testing was terminated after 84 hours. In August 2008, an additional test
was conducted with final flowing rate 80 gpm prior to shutting in the well for a falloff of 189
hours. The WDW #1 had linear flow at the end of these fall-off tests. As a result, the calculated
permeability based on radial flow equations is not a reliable estimate of injection zone
permeability.

' The Atlas of Major Rocky Mountain Gas Reservoirs, New Mexico Bureau of Mines and Mineral Resources

1993, pages 127-131
? Masters, J.A., 1979, Deep Basin gas trap. Western Canada: Am. Assoc, Petroleum Geologists Bull,, v, 63, p. 156
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ANNULUS PRESSURE TESTING

On May 19, 2010, an Annulus Pressure Test (APT) was conducted. The annulus was pressured
up to 580 psig and held for 30 minutes. The test was witnessed by the NMOCD and by the
operator. The test report and chart recording of the pressure in included in Appendix G and has
been reported to the NMOCD using form C103.

RADIOACTIVE TRACER TEST

Western Refining Southwest, Inc. Bloomfield Refinery performed a Radioactive Tracer test on
September 23, 2009 The NMOCD witnessed all proceedings pertaining to this test. Two
millicuries of Scandium (Sc 46) was injected down hole and flushed with 5,000 gallons of water.
A Gamma Ray correlation log was run from 3,506 feet to the surface. Two passes (up and
down) were logged. The logs indicate that most of the perforated intervals are taking fluid.
There were spurious spikes above the packer which are usually associated with tubing collars.
These spikes indicated that there was still some radioactive material hung up in the tubing. The
log is attached in Appendix H.

EVALUATION OF THE TEST RESULTS

The raw test data from the test are included in Appendix E with an injection history in Appendix
J. This includes details of the build-up portion of the September 2010 test. These falloff data are
presented in Figure 1 showing pressure and temperature during the falloff test. The falloff data
show no unexpected pressure changes. The pressure drops quickly during the first few minutes
of the test due to wellbore storage effects and then continues to decline as the pressure in the
reservoir adjusts to the no flow period. Moon tide effects are seen in the pressure data because
of the low pressure changes and are noted as waves in the pressure data at approximately 12-hour
intervals.

A log-log plot, Figure 2, with a derivative diagnostic plot is used to identify flow regimes. From
shut-in to 0.1 hours the pressure decline is related to wellbore storage effects. This plot shows a
slope of near to 0.50 from 0.1 hours to the end of the test indicating linear flow. Near the end of
the test, the slope is impacted by moon tide effects when viewed in detail. Other than this effect,
the fall-off data show linear flow for the duration of the test with no indication of end of linear
flow or of reservoir boundary effects.

The wellbore storage portion of the test is shown in detail in Figure 3. A one-half pound
pressure drop is seen within the first hour after which pressure falloff is dominated by the
injection zone.

Figure 4 shows the linear characteristics of the falloff test in some detail. It is a plot of falloff

pressure versus ¢+ At —+/Af where t is flow time in hours and At is fall-off time in hours.
Flow time is derived from the total fluid injected and the final flow rate as follows:

Cumulative injection: 576,924,786 gallons
Final flowing rate: 29.5 GPM
Equivalent flowing time (hours): Gallons/(GPM X 60) = 576924786/(29.5*%60)

Equivalent flowing time (hours): 325,946 hours
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The pressure data, Figure 4, are linear beginning at 568 on the y axis which is nine hours after
the beginning of the falloff. Projection of the data to estimated reservoir pressure is shown in
Figure 5. This trend extrapolated to 1,810 psig. The straight line to the end of the falloff test
confirms that the derivative slope seen in Figure 2 is linear flow. It also shows no indication of
ending of linear flow or of reservoir boundaries when the falloff test ended after 191 hours.

Reservoir damage is seen on Figure 4 at Ar = 0 or at a value of 570.929 and is 2292.15 psig —
2292.36 psig or 0.21 psi. This damage is significantly less than observed in the 2009 test as was
expected after the cleanup work and the installation of an improved water filtration system in
2009.

A traditional Horner plot, Figure 6, shows an increasing slope throughout the fall-off test.
Because of the increasing slope at the end of the test, permeability cannot be directly measured
from the test data. The slope measured on Figure 6 is a minimum slope which yields a
maximum possible permeability. Figure 7 shows increased detail of the Horner plot data at the
end of the falloff test. '

MOONTIDES

Figure 8 gives some detail of the impact the moon tides have on the final pressure readings. The
data was adjusted for the linear decline trend so that the moon tide variances can be more clearly
seen. The pressure change is small, but predictable and is noticeable in the pressure data as seen
by the rough slope of the pressure data observed in Figure 2.

LONG TERM PERFORMANCE

Figures 9 and 10 show long-term performance for Disposal Well #1. Figure 9 is calculated
bottomhole pressure over time as taken from the monthly injection reports. A second curve
shows the expected pressure changes, which result from an increasingly large volume of injected
fluid which must be moved farther from the well as additional water is injected. P*, or projected
formation pressure, is taken from the last four falloff tests and is shown on the plot. These
estimated formation pressures are comparable to the pressures seen early in the life of the well
and are all in the 1,800 psig to 2,100 psig range. The increase in calculated average bottomhole
disposal pressure seen at 400,000,000 gallons injected appears to be related to formation damage
near the wellbore. This was partially reversed by the well cleanout during early 2006 and again
by work done during the summer of 2009.

The Hall Plot, Figure 10, shows increasing delta psi-minute values from 250,000,000 gallons to
400,000,000 gallons injected. The trend has not increased since that time. There was a reduction
in delta psi-minutes from 400,000,000 to 525,000,000 gallons injected which relates to the coiled
tubing cleanout of wellbore in 2006. There is an additional reduction seen at 550,000,000
gallons injected due to the acid treatment and the coil tubing cleanout during the summer of
2009.

Figure 11 is a history of pressures and injection rates. The injection rates are based on fluid
injected and show steady pressure and increasing rates through 2003. From 2005 to 2007, rates
increased significantly with no increase in pressure. The rapid drop in injection rates in early
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2008 appears to be related to formation damage. Since the summer 2009 acid jobs and coiled
tubing cleanout, pressures have declined as expected.

E With pressures steady and rates increasing over most of the last four years, there does not appear
to be any reservoir response to injection other than that which would be expected from normal
growth of the injected volume as impacted by near wellbore damage seen as noted.

Calculations:

Calculations for permeability with an assumed Horner plot straight line, for time for a pressure
transient to reach the edge of the injected water, traditional skin factor and for fracture half
length are included.

s
1. Permeability:
kh 162.6qB
— =W
7] m
q = final flowing rate
B = formation volume factor
m = slope from Horner plot of pressure vs log((t+dt)/dt)
k = permeability — md
h = net pay — feet
M = Viscosity - cp

here:

q=29.5 GPM

q=1011 BWPD

B=1.0

m = 5.1103 or more (stabilized slope not observed on test)

kh 162.6gB

—=——""=(162.6)(29.5)(24)(60/42)(1.0)/5.1103 = 32,182 md-ft/cp or less
7

kh = (32,182*0.67409) = 21,693 md-ft or less
k=21,693/106 = 205 md or less

2. Radius to edge of injected fluid:

. _ 0133687
waste 7Z'¢h

V = total volume injected, gallons
¢ = porosity of injection zone

h = net pay of injection zone in feet
M = viscosity in cp

V =576,924,786 gallons

¢=0.15
H = 106 feet
u=0.67409 cp

¢ = 0.00000671
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e (0.13368)(576,924,786) _ 1243 feet
' 7(0.15)(106)
% 3. Time to reach edge of injected fluid:
l —_ 948c!/'lrjll\'[l,’
waste k
o (948)(0.0000067213(50.67409)(1243') — 123 hours or more

4. Skin factor (with radial flow)

S = 1.151{M—10g[ u 2]+3.23}
m duc,r,,

pwr = final flowing pressure, psi

pinr = projected pressure at 1 hour using radial flow straight line, psi
rw = wellbore radius - feet

pwe = 2292.4 psig

Pinr = 2308 psig

ry, =0.3281 feet

S=1.15 1[2292‘4 — 2508 _ log( 205 ] + 3.23]

5.1103 (0.15)(0.67409)(0.00000671)(0.328 1)2
S=-10.68 or less

5. Fracture half length

X,k = 406448 (i]

mLh ¢C1
my = slope from linear flow chart of pressure vs vt + Af — Jar
my, = 0.8449

(0.8449)(106) |\ (0.15)(0.00000671)
y 37,560

7205

AREA OF REVIEW (AOR) UPDATE

X, J = 40641011)(1.0) \/( 0.67409 j:37>5 60 o

= 2,626 feet or more

The area of review data from the 2008 Fall-off test report was reviewed and updated. Fifty-eight
wells were found within a one-mile radius of Disposal Well #1 which injects water into the
Mesaverde formation and are listed in Appendix H. Of these wells, 15 have been plugged and
abandoned. Four are classified as dry holes and believed to be plugged and abandoned. Twenty-
four wells produce from shallow zones. One well is an Entrada injection well. Fourteen wells
produce from the Dakota and Gallup zones, which are deeper than the Mesaverde interval used
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for injection purposes. No wells are producing from the injection interval within a one-mile
radius of Disposal Well #1.

Twenty-four of the 59 wells have penetrated the injection zone. Of these, three have been
plugged. Five are currently producing from shallow zones and 14 produce from deep zones.
There are two injection wells including Disposal Well #1 and Ashcroft SWD #1 well. The wells
and status are spotted on an area map, Figure 12, with a well number listed with the well data in
Appendix H.

No wells are currently producing form the Mesaverde injection zone within the AOR.

CONCLUSIONS

All testing was successful and meets both the NMOCD and EPA requirements. Western fulfills
all analysis and reporting requirement of the USEPA's "Pressure Falloff Testing Guideline, Third
Revision", issued by Region 6, dated August 8, 2002, with the submittal of this report. Pressure
falloff and bottomhole pressure testing were conducted according to these guidelines.

OTHER

In evaluating available information concerning this appraisal, we have excluded from our
consideration all matters as to which legal or accounting interpretation, rather than engineering,
may be controlling. As in all aspects of oil and gas evaluation, there are uncertainties inherent in
the interpretation of engineering data and conclusions necessarily represent only informed
professional judgments.

William M. Cobb & Associates, Inc. is an independent consulting firm. Our compensation is not
contingent on the results obtained or reported. This report was prepared by a licensed
professional engineer with more than 30 years of experience in the estimation, assessment, and
evaluation of oil and gas production rates and related reservoir properties.

We appreciate the opportunity to be of service to you. If you have questions regarding this
report, please contact us.

Sincerely,

WILLIAM M. COBB & ASSOCIATES, INC.
Texas Registered Engineering Firm F-84

Aons Y Hele

Brent W. Hale, P.E.
Senior Engineering Advisor

BWH:jf
Attachments
M\Western\Rpt101210.doc



Figure 1
Disposal Well #1 - Fall 2010 FO Test
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Figure 3
Disposal Well #1 - Fall 2010 FO Test
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Figure 4
Disposal Well #1 - Linear Flow Falloff Data
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Figure 5
Disposal Well #1 - Linear Flow Falloff Data
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Figure 6

Disposal Well #1 - Radial Flow Falloff Data
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Figure 7
Disposal Well #1 - Radial Flow Falloff Data
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Figure 8
Disposal Well #1 - Moontide
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3000

Disposal Well #1 Pressure History

5.0

2500

0.0

500 -

I
!
i .
| [ !
| | !

€ Suspect pressure
—o— WHP from monthly reports
Parting Pressure
Propagation Pressure

-- @®- - Pressure History
A P from falloff test
—a&— Calc BHP from monthly reports
Max Injection Pressure
e |n[(A+B)/xf] - expected increase

T T T

200 400 600 800 1000
Million Gallons

-10.0
1200

In((A+B)/xf)
{(pressure change from cumulative

injection)



Figure 10
Disposal Well #1 - Hall Plot
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Appendix A

e

B\WESTERN REFINING DISPOSAL WELL #1 SUBSURFAGE | roustonn
xNW, SW SECTION 26, T29N, R11W e ———
3 .l NO.: 30-045-29002 FIGURE 1

DISPOSAL WELL #1 WELL SCHEMATIC
Western Refining Inc.,

Bloomfield, NM
Date: 412612006 Approved By: rls Job No,: |70F5830
Qravn By: s Checked By: Scata: NIA

8-5/8", 48#/ft, Surface Casing @ 830
TOC: Surface
Hole Size: 11.0"

Tubing: 2-7/8", Acid Resistant Fluoroline Cement Lined
Wt of Tubing: 6.5 fH/ft

Wt of Tubing Lined: 7.55 #/ft

Tubing ID: 2.128"

Tubing Drift [D: 2.000"

Minimum 1D @ Packer: ~1.87" estimated

Packer: Unknown Packer Type @ 3221'
Could be a Guiberson or similar mode! Uni-6

Perforations: 3276' - 3408' 4JSPF 0.5 EHD
Top of the Cliff House Formation: 3276'

Filt was cleaned out of well on 4/20/06
Fill was orginally tagged at 3325’

Perforations: 3435’ - 3460’ 4JSPF 0.5 EHD
Top of the Menefee Formation: 3400’

RBP: 3520’

5-1/2", 15.5#/ft, Production Casing @3600"
TOC: Surface
Hole Size: 7-7/8"
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Appendix B

WDW -1
Tubing 2.875”,7.55 Ib/ft, Fluoroline Cement Lined, 3221’
Packer 5.57x 2.875”, Guiberson Tools, Uni-6, ID 1.87” 3221°
Top of the Cliff House at 3276’
P . 3276° —3408’, 4SPF 0.5 EHD
erforations

Top of the Menefee at 3400°
3435’ —3460°, 4SPF 0.5 EHD

Protection Casing

5.5, 15.5 1b/fi, 3600°

Cement Top Protection Casing

Surface

PBTD / TD

RBP at 3520°, Fill Tagged on 4/20/06 at 3325” & cleaned out

Formation

Cliff House / Menefee
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Appendix C

Injected Brine Waste Water Table C-1

) Refinery Waste Refinery Waste
Chemical
Water Water
Date March 10, 1998 Sept 27, 2005
Arsenic (mg/L) 0.014 -
Calcium (mg/L) 120 68
Magnesium (mg/1.) 39 33
Potassium (mg/L) 27 -
Sodium (mg/L) 920 1659
Chloride (mg/L) 1200 2200
Sulfate (mg/L) 400 708
Alkalinity (CaCO3) (mg/L) 330 100
pH (s.u.) 7.7 8.0
Specific Gravity (g/L) 1.00 - 1.01 1.00-1.01




Formation Brine Waste Water Table C-2

Chemical Formation Water
Date May 22, 1995
Arsenic (mg/L) 0.023
Cadmium (mg/L) 0.003
Calcium (mg/L) 375
Lead (mg/L) 0.063
Magnesium (mg/L.) 99
Potassium (mg/L) 69
Selenium (mg/L) 0.006
Sodium (mg/L) 3610
Chloride (mg/L) 5370
Sulfate (mg/L.) 1620
Alkalinity (CaCO3) (mg/L) 306
pH (s.u.) 8.5

Specific Gravity (g/L)




=)
P
(=
-
Z,
&3
[«
B
<




b ]

R FlEBIEE F e -
i?’;ﬂ!zgi ggg iépg@f' E!g“
R SR
TR TR R
et S R
i Lg B
eI B 1
] £ ANy é ' 5 g
RIAR Bl || AN ©
T TR T LR
iR SEREN A B
NI

The woll name OCKIO 8072 bovehols 'e'.t-tv}hc,mo WG HPragnan By Tha Gonle s

A A | Aot aleany e A DRGS0 OlBMNCET, TAR ol i R PR S e Sy ] e Ceed el TRy
RO QUALANOE THE BLLLIRCY © ZOrmelnnbh o4 Any mmrutdlignn A= wn whel BEf oempl o B
YL Tehaenne r Gt DO e babie o magonsibie ziarg ean el damnems e e
MATMNED Dy 3TN 1] FOn any Niee Dt fan TOATML A A0y A e e e

D T
wraepratalinnsg, BB A DIt (0 Dduve 4 1 Gt Hena !'».'m-. 0 CLOEMI D At r st e | B
Seregule : ‘

vy
ONE ' : '
cOAes t

GOF

L, R
RIS e .

{% C23 CHuw e
TG0 6 EM0 -

[ZEFai
NEC 27
PGO #ra
eNC a7y
e #v
08 a3
SCT 2%
TETH 0206
TOM 1272

GG BN CN SAND MATHIX 52 83 GO
L BOWSPRING 3U% FOM FCSENTRA LR
FIANOCESS L5010 0N O FE
GET AT 0

CREAWY ANNON R FEID

IRGGING TOAL STRING SRETCH

.
PEH.A EOCGING KEAD A
. 64,4 F
61.4 F
GR 60.5 ¥
§5.9 F
BOWS PRING
NPHI S0 F
y YA
. :
,
CALIPER OETECTOR \ CALT 36,0 F
 DPHT DRHO RHOB PEF 33.9 ¢
M 1.3 F
: .
i




o 1oy l}':l‘l-rJ Y

WEATED INTEGRATION VALUES SUMMARY: }

agrated Hole Volume:  1014.71 FJ FROH 3600.00 ¥ TO 1250.0
agrated Cement Volumet 626,972 ¥3 ffrﬂ 3600.60 F  TQ 1230.0

I
Q¥
0 F

EMING 5.50000 IR O.D, CASING)

NT MARK SUMMARY! ! ‘

INTERVAL DEFTH TRAGK
BETHEEK PLPS | EDGE

10.6000 F3 LEET EDGE
10,0000 p3 RIGHT EDGE

[ o - JEMRET

oy (11
_________ NP e s = ]

"w

PN
_F )

i
: ~ DM NP
€ 32.6 FILE & 23-DEC-19%3 151452
SANDSTONE

IWPUT YILE(S) CREATION DATE
7 23-DEC-19%2 10156

2%71p0! R i

R T ———

o -

b o e =

R B e < B

X
' P e ! -
T ]
ey
e i M

ORI L T

|
i

i

Sh -

ef e




P T . : Pies

VUV 0 U U OSSP R EVUS U S ) 1 I B

G

b, AN A A

¢ A e et e

‘ { ' .
HEN ; — m ' ‘ T [ s PR
: 1 . ! . H : .
1 i M i 1 . . w : .
1y — iy HINE U S g e Y SO
2 &= g
- ™ ~




R T e A ] -
g . ! ; 1 : : i| ] r—
2 100" _

. & 23DEC1993 1H147
Cr 32.6 TI1LE 23-NEC-1%9 133 SAND STONE

INPUT FILE(S) CREATLON DATE
6 23-DEC-1993 D203

B
DPrnP
I._ Jewspee: |
. *00c0 74
SAANLL e b e e NPAWZE DL el oo o
14000 20000 100G
ohaan Lomintd .
2000 Py s
SENSOR ¥EASURE POINT TO TOOL ZERD }
GR  60.5 FELT SP 10.3 PEET '
6.0 04 6.0 FELET
6.5 I® 9.3 FEET
6.5 SPA 10.3 PFEET
65 SEC 6.5 FEET
180 9.5 FEET .
CNTC 51.0 FEET
L 33,9 FEET

TENS -44.0 EEET CALY 34.0 FEET . ’
THRA 52.0 FEET )

PARAHET ERS‘

NAME VALUE UNET . HAME VALUE UNTT
RORH e Q.0 F
£.00000 | LB/C ™ 3600.00 ¥
5.5%0000 I DHC CALI
L1G0 . 'MDEN 2.65000 gicy
1.46000 [JLek] DPRM STAN
SARD T HC  CALI H
o HSCO YES .
NO MCCO HO
NO FSCO NG
O PTCO XNC
#O SDAT S
HATU SOCW . 5Q0000 ]
-50400.0 L ARGL 0. ¢ DEG
. 0100000 e/t BEFL WATE
20 EHY SBR  1.G0000 OHMM
13,4210 MY DXEZ 98.6781 oclfs ]
7.91488 /M DRZX L4.5594 WM
. 365799 DEG pPE2 ~.061766 DEG .
1.02359 O6F2 1.00535 -
DISA . SFLE ALLO
B36.000 ¥ ITEN ALLO
0.0 D¢ DSES SING ’

PHAS IPHA HORM

KPEL CDSE RHOB

GSRY GTSE TEMP

60,0000 DEGF BHT 119.000 DEGEF

A TOL 3600.00 F

119.000 DEGF DFD 9.50000 LB/C

2:5?900 OB:_H BMS  5.09000 QR
L Bl vy UEAT HEST G2.5G00 . ooor

7.67500 IN BHS QFEN

il S

SANDSTONE oorywr,

R Al et 7
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5h 100"
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pal 12,6 : FILE 3
B NPT FILEAS)
s

23-DEC-1991 14333

CREATION DATE
23-DEC~1%993 0%108

SANDSTONE

R

SENSOR HEASYRE POIRT TO TOOL ZERO

GR  60.5 FEET
IBM £.0 FERT
ITEM 6.% FEET
STR 6.5 FEET
8FY 6.5 FWEET
LEBTC 5L1.% FEET
LITH 31,9 FEET

LS 33,9 FEET
PARI 33.4 VEET
§52 33.4 FEET
TENS «44.0 PEET
TWRA 32.9 FEET

SF 10,3 TFEET
IXM 6.0 FEET
XD 9.5 TEET
SPA L
SFC

UHLT
LB/G
IX

LiLy

PR
DE/F
KH2
MY

MH/¥
DEG

PARAMETERS

PIC
SPAT SOCH
S0C8 500000
ANGL 0.0
BHYL WATE
SBR 1.00000
DXE2 98.67B1
DREZ 14.5594
DPHZ -.D51766
DGFZ 1.0D333
Lo

RS
MEST B2.0000
BRS QOPEN

{ith e

GIC}

iR
DEC

O
M

DEG

SANDSTONE -

Al

Ml‘)ﬂ-..
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SANDSTONE REFEAT SECT
23-DEC-1993 L4137 (UP)

- DPHLNPH

TGN [NDUSSIN SSQPE SHPNIUR SR
}
13

A
ION

s e o ENBILEFL

10N
E:wm‘ b e WM
8 200 30000
QRIAPY bo sca G A —
[rrat § AP -

SENSGR MEASURE POINT TO I0OL ZERC.

FEET

W~ AR

BEOOErthuow
i
=)

[
w

33.4 FEET

~44.0 FEET

&P J0.3 TFEET
™

1 .0 FEET
KL 9.5 FRET
SPA- 10.2 FEBT
SEC 4.5 FERT
1 9.% FEET
CHTC 51,0 TFEET
LL  33.9 FEET

S8l 33,4 FEET
CALI 34,0 FEET

\
USRS

¢a




FILES SPLICED SPLIGE DEPTH
6 108 3365.0 F
8 10y 1399.0 F

ULATED INTEGRATION VALUES SUMMARY(

cegreved Hole Volumes 1014.7) ¥3 FROM 3600.00 ¢
atad Cemsnt Volupes 626,972 P3 FROM 3600.00 F
UMING 5.50000 1IN O.D. CASING)

'ENT MARK SUMMARY:

INTERVAL PEPTH TRACK
BETWEEN PIPS  EDGE

10. 000 53 LEFT EDGE

vipvuaen [ICTT LLiC

et R AP AR e AR, 8 T s

PR 1, | . S
006

DGy .
2 oo |
e e i s . e . s i ot s s i s e s e e
hs] ekl
AHOBIG G
RIS 2900,
\ COAL , '
FILE 3 23-DEC-15393 15153
INPUT FILE(S) CREATION DATE
9 23-DEC~1993 10:56
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s . : b

2=!100"
FILE 6 23-DEC-1993 15142

INPUT FILE(S) CREATION DATE ’ ‘
& 21-0EC-1993 09103 N

Sy e o e s i i e i Simem S o e e S e e o s ]
‘4200 5o %000
AROTHY
0N AN SAS ARG |
E SENSOR MEASURE POIKT TC TQOL ZERO
GR 60,5 FEET Sp 10,3 TEET ’
TRY B0 FEAT IH 6.9 FPRET
ITEM 6,5 FEET IXD 9.% FEET ‘
SF% 6,5 TEET SPA  10.3 'FRET
SEV 6.5 FEET SFC 6.5 FEET
CFIC 51.5 FEET IRD  $.5 TFEET
LITR 33,5 FPEET CHTC 31.0 FERT
33.% FEET 13, 33.9 FEET
PARL 33.4 FEET 1 33.9 FERET .
982 33.4 FEET §S] 33.4 FEET
TENS -44.0 FEET CALY 34.0 FEET
. TNRA 32.0 FEET
u
PARAHETERS
HAME VALUE UNIT HAME VALUE UNIT '
PP NORM e 0.0 F
WHUD, 800005 L3/G ™M 3600,00 P
BCD ' 3.50000 WM DHC CALY ,
BFM LIQU MOEN 2.63000 Gie
PO 1.00000 G/C3 DPPM STAN
MATR SAND G  CALl
HPDC 0 ) K5C0 YES
S0CO NO MCCO HO
83C0 NO ¥SCO WO
HWCO NO PICO NO
D SDAT SOCN
NATU socu .500000 N
-50000.0  PPM . ANGL 0.0 DEG
.0100000  DFJF BHFL WATE
20 KBZ 5BR  }.0000D CHHH
13.4210 WY DXEZ 98.674] MM/ H
2 7.934B8 MM/ DREZ 14.5594 MMM
- 855799 DIC .DPH2 -.061766  DEG
1.02359 DGE2 1.00935
DISA SPLE ALLO
856.000 t TTEN
Ll halolod nece FY“"
IPRO FRAS 1PRA HMORM
BPRI CDSE EBOS
HCJT GSRY GTSE TEMP
39T 80.0000 DEGE BHT 119,000 DEGF
SPAE ALLO TOL  3600.0¢ F
CMRT 119,000 DEGF DED  9.50000 LBiG
BNFS 2.89000 O NS 5.09000 QRS
MST  82.0000 1733 MEST 82.0000 DEGF
BS  7.87500 N BHS OPEN

BB U . - LU
. 18000 oded 7000
2 GATY - beoieCy
oy sl " 20000
- COAL -

,
|

1Y

DR RS X 24

R T T n TP Y
'
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FILE 3 23-DEC~1993 14133

INPUT FILE(S] CREATION DATE .
6 23-DEC-1951 09103

o ENBLRY
toaee KT
______ 0By | ..
2500 2500
oY RO U - U

L) o W
PrOBOCA:
0% P SR s

SEMSOR MEASURE POINT TO TQOL ZERO

FEET Sp  10.3 FEET
FEET IRt 6.0 PEET
FEET . 10 ¢
FEET SFA 1D,
6
9

FEET SEC
FEET 1RE
FEET CNTC S1
FEET LL  33.9 FEET
FEET i 33,9 FEET
FEET 551 33.6 FEET
TENS -44.0 FEET . CAL1 24.0 PFEEY
THRA 52.0 PEET

s,

a PARAMETERS
AME VALUE | OMIT WAME VALUE UntT

PP NORM 0 0.0

WBUD 8.00000 LB/G D .3600.00 £

rCo  5.50000 pt3 DHC CALL

SF LIQU ¥DEN 2,85000 cic3

1.43000 ¢/c2 DPPM STAR

TR SAND HC QALY

HSCQ YES

MCCO KO -

FSCO NO

PTCO RO

SDAT SOCN

OR FATU SQCN . SQ000D N

PP ANGL 0.0 DEG

« 0200000 REIF BHEL WATE

20 XHZ SBR  }.0Q000 Omes

13.6210 MY DXEZ 98.6781 MMM

2 7.93488 M /M DRE2 14.5394 MM/
-.865759 DEC DPH2 -.061766 DEC

DGF2 1.00535

DEG DSES SING

F
HRT 119.000 DECF DFD  9.50000 L3/G
Eg;ﬂﬂ’ﬁ 2.89000 COHEY ¥MS  5.09000 ObHM

e O ARRA hraT HTEY™ o) pvdA nerp
35 7.87500 pe.] BHS OPEN

e
o]

PGLY
.......... SN e e e o e s s e T e e e ]
5a0 ca e
SAGAPY Agng LA
e l2o Y.

e COMe

wmr A0



REPEAT SECTION

[ur)y

23LDEC-1993 14157

9




WA L oSN wiu)

G/es . OPPY STAM
HC  CALL
HSCO YES
NCCO WO
! £3C0 HO
KO
$DAT SOCK
SOCR 500000 N
m ANCL 0.0 DEG
DF/F BHFL PATE
KHZ SBR  1.00040 OHMH
MMM ' DXEZ 98.4781 M
YUY : DRE2 L4.55%4 e
2 -.865799 DEC , DPH2 -,061766 DEG
102359 : DGF2 1.00535
DIS5A SFLE ALLO
856,000 £ 1TEN ALIQ
0.0 DEG DSES SIKG
PHAS : 1FHA Nowy
HPHY : CDSE RAOB
o5RY : GTSE TEMP
BO.OGAD DEGE : BHT 115.000 DEGFE
ALLO OFD  §.50000 LBIG
2.8900D O RMS  5.05000 foi35:11
82.0000 DEGE : MFST B2.0000 DEGF
T.87300 .| i EHS OPER

AFTER SURVEY TOOL CHECK SUMMAXY
i
D: 23-DEC-1993 16115
FILE: TOKED (VERSION 32.6 0D{00/00  9i/08{23)

T00L CHECK

FRIAL NUMBER: 489
T STRIAL BUMBERs 483

! 6 DEPTH INTERVAL) K 3640.0 - 3230.0 ¥
7 {36575 - 3506.5 F
8 1 3509.5 - klez.0 14
4 P 1849.0 - 796.0 1
e YEAN CALIRRATION CHANGE
.50[.15'[3 CHANGE FOR PERCENT CHAHGL FOR SPL ABS. CHANGE ¥UF

STIVITY > 27 CHY-M RESISTIVITY < 27 GHM- H RESTSTIVITY < 1 fHM-H

TOLERANGE CHANGE  TOLERANCE CHANGE  TGLERANCE
(/N LTy ) (M) (GHIOS)
< 0,75 Coos <20 NiA
< 0,75 .06 < 2.0 N/A

.01 < 0.F5 | .02 < 2.0 9.9 < 6.0z

ZRby quality flage in depth track indicate when elesrranic celibration
s out of tolarance. Fleazed valums ARE nov included in thie tcable.

P amy . TOOL  CEECK
~z} DENSITY RESKSTIVITY SONDE XUMBER H 3718
i MUCLEAR SERVICE CARTRIDGE WWRMBER : 2999
TO DFETRMTAR HWIR]KG WIMRER . 2IRY
PO“FRED CAMMA-CAMMA DETECTOR NUMBER 2781
LOT LOGGING SOURCE NUMBER 3 1816
LDT CALLBRATION mox R H WATE
i MZASURED BACKGROUND TOLERANCE ON
BETORE AYTER pRits BEFORE-AFTER
1L 16.9 16.2 CPS /- 1.0
Lo 61.6 62.4 cPS +[- 1.0
45,8 47.4 CF§ coafe 1.0
4.% 4.6 CFS +/- 0.3
>} 13.0 12.9 cps +/- 0.3
2 8.7 8.8 <rs +/- 0.9
HY SETTINGS i DETECTOR KESOLUTIONS
Hy 1s¢ 13113 ¥ ! 15: 8.8 %
HY SS« 139B.3 V 55%: #,2 %

i BXGD
JU SUBYEY: 72-DEC-3993 09313  AFTER SURVEY: £3-DEC-1993 16108
TOOL CHECK
|
INPOT  BEFORE J1G [A¥TER JIG

TG 7974.38  [234s.30
CFTC 1281.56 1254.69
!
¥ I8 THERMAL TOROGTTY AT 20 PV IS 23717

¥ SURVEY: BACKI 22-DEC-1992 09113  JIC: 22-DEC-139} 09132
SURVEY CHECK: BACK1 73-DEC-1997% 16108 JIG: 21-DEC-1997 Jhil4

FILE 1) 23-DEC-1993 16:I5

BEFORE SURVEY CALIBEA‘I'ION SRMARY

PR DRMED, 23.DEC-1993 13:)% '
PHOLRAY ¥ILX; TOHED (VERSLON! 32.6 DofOOfGe  Sl/omizd)

DETECIOR CALISRATION SUMHMARY
HEASURED

I
. BECD 16 CALYBRATED UN1TS
oK @2 360 CAPT




MEASURED SBOP  YALUES

BKGD - AL+FE AL UNITS
16.0 90.1 966 €ps ‘
61,6 135.6 145.5 cPS
46.8 158.0 145.3 cps
4.5 ~ 40,5 50,0 £ps
13.0 167.3 176.6 ces
8.7 259.5 275.6 eps
4y SETTINGS . DEFECTOR RESOLUTIONS :
HY LS: 1318, V 1S: 8.7 %
HY 851 1602.0 V $5: 8.6 %

+ A 2-DEC-1993 09513 - .

DETECTOR CALIBRATION SUFRMARY

NEUTRON COMPEWSATED CARTRIDGE WUMBER: 376
NEUT&ON SOURCE SERIAL NUMBER 1,

pEHERHAL HCOUSTNG NUMBER H 420
FN:KHAL CALIZRATED NEUTRON BOX T 4259

INFUT PLUS SHOP SHop BEFORR UAIR
REFERENCE TANK JIG JI6
COUNTS COUNTS COUKTS CORMTS

CHTC 6031,00 5799.00 295Z2.00  2974.38  1.060
CFTC 2793.00 2433.00  1256,00 12B8l.56 l.148

2ATIO 2.15% 2,383 2,339 2.321

1 22-DEC-1993 09¢13  JIG) 22Z-DEC-1993 093132 COMP: 23-DEC-1993 193108

CALTFER CALTBRATION SUMMARY

MEASURED CALTIRATED
| SMALL  LARCE SHALL LARGE UKITS
L 8.48 12.80 B.45 12.45 1IN
:.l 132-DEC-(993 0%:09 LARGE: 22-DEC-1993 09:¢25 COMPr 72-BEC-1993 09:27
‘:P L6 ) FILE 5 23-DEC-1983 L3414
SHOP SIMMARY

IRFORMED: 13-DEC-1993 13:34
WERAM FILET CCSHOP (VERSION 2.6 9!.(08/23 $1/08421)

DETECTOR CALIBRATION SLMMARY .

SULUTRON COMPENSATED CARTRIDGE WMBER: 376 . -
REUTRON SCURCE SERIAL NUMBER r 2352 .

THERHAL HOGSING RUMBER ' 1 428
HEHMAL LALIKKA TEU NEULHUN UL 3 Wzd¥
INPUT PLUS SHOP SHOP GALN
REFERENCE TABK JIG

COUNTS COUNTS COUNTS

CNTC 6031.00  579%.71  2952.29 1.040
CETC 2793.00  2433.0% 1296.26  1.148

RATIO 2.1%% 2.384 2.350

) SHOP COUNTS TEMPERATURE AND HOUSING S1ZE GORRECTED
DgEYI-DEC-1993 15110 TANKs L3-DEC-I953 15118 COME: {3-DEG-1993 15:1%
FILE 1 13-DEC-1993 15134

SHOP SIRAMARY

!Z-IDEC-!';‘J?; 07134
CCSHGP (VERSION 3.6 g1/06/2Y 91/0877%)

DETECTOR CALIBRATION SUMMARY

DENSITY RESISTIVITY SONDE NUKEER
KUCLEAR SERVICE CARTRIDCE NUMBER
POWERED DETECTOR HOUSING NUHMBER
POWERED GAMOMA-GAMMA DETICTOR MUMBER
LDT LOGGING SOURCE NUMBER
% LDT CALIBRATION MODE .

- ke
Ind
~5
m
53
,

MASTER CALIY by

RGO ALHYE {“

LL 15.9 90.1 c

Ly 61.7  135.6 "MS.S 9] .
LS 6.7 158.0 169,32 CPB
LLIH 4.6 0.5 60.0 CP5

S5t 13.1 167.3 178.6 ces
552 . 8.7 259.5 276.6 CPS
HY SETTIKGS DETECTOR RESOLUTIONS
RY LS¢ 1307,7 Vv . 15 8.7 %
HY S8y 1389.3 v $51 8.7 % -
SPECTRUM QUALITY RATIOS
COMPUTED VALUE NOMINAL VALUE TOLERANCE
664 d.8% +/- 0.0%
#6645 0.72 +/- 010
2354 90.35 +[- 0,06
1.38] ‘ 1,35 +}- 0.06
1.0 100 #f-0.02

.
12-DEC-1993 {37434 ALt LZ-DEC~19923 07150 AL+FE: 12.DEC-1993 07144
FILE 1 12-DEC-1992 0F153 '

BLOGMFIELD REFINING CO WHL FR seF |
[ oL T weoF |
BLOOMFIELD REFINNG WD #1 7 - prix o swiof |

! VAR LI TTET TN
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Ternovle
JONE L
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cor N e ]
— ZGat OHWN ]
T T T Somchww T ) o
BQ0 O FHA
TTomsyre
ToeGwm
T Dz o
CNC 376
Qi 450
'S 485
Wumher 7 SOT 8208
TCLR BX6
TCH 1272
!
o
LOG RUN ON SANC MATRX (265 GC
S ONL BOWSSHING RUN FOA ECCENTRALIZER B '
5" STANDOFFB USEC ON DIE
P SHRIFT AT 3250
CAW ANNON & BEID ¥
LOGGIHG T00ZL -STRING SKETCH 3§
PEH-A LOGGIRG Htan fl‘.
'1 4.4 F
el
sl F
CR 60.5 F
-
$5.9 F
BONSPRING
KPHL 5t.0 F
M .7 F
CALIPER DETECTOR \ GAl1 s 34.0 F
DPHI DREC HHOB PEF 33.9 F
w 3.3 F
t
'
STANDOEY




LATED INTEGCRATION VALUES SUMMARY:

Hedrared Hole Volume: 1182.12 F3 FROM 3600.60 F TO 836,600 F
iwegrated Comont Yolume: 729.378 72 FROY 1600.00 F TO &96.000 I
(ASSUMING 5,350000 1n  O.D. CASING)

ITRUT INTERVAL DEPTH TRACK

BETWEEN PIPS  EDGE :
Wlirated Hole Volume 10.0000 £3 LEFT EDGE ) .
fRrated Gepent Volume  10.0000 T3 RIGHT EDGE L

BT AT

e T o S e S
IPH ORI,

% 32.6 FILE 3 I3-DEC-1953 13132

INPUT FILE(S} CREATILON DATE
2 23-~DEC-1993 10:39

210,
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|

B0, JPTS DU W

il

et vt A

o

3 23-DEC-1893 14123

IH?STGFILE(S) CREATTON DATE

22-DEC-1993 09,03

I
‘
.

S L
. o ..o [ =, . L
oc 15 C
SELAQH -
Qe 15060
QUCEMMM)
I3
SENSOR MEASURE POINT ;IO TOOL ZERO
0.5 EEET 3P 10,3 IXEET
6,0 FRET XM 6.0 TEET
6.5 FEET x> 9,5 FEET
6.5 PEET SPA 10,3 FEET
6.5 FEET S¥C 6.5 FEET
51.5 TFEET IRD  %.5 XEET
33.9 FEET CNTC 50,0 TEET
33.9 PFEET LL 33,9 TFEET
33.4 PFEET L0 33.9 FEET
33.4 BEET SSL 33,4 FEET
-44.0 PEET CALL 34.0 TFEET
52.0 PEET
PARAMETERS
NAME  VALUE UNTT NAME  VALUE UNTT
HORH Do 0.¢ F
8.40000 186 TO  3644Q.00 F
5.30000 IN DHC CALY
LIQU MUEN 2.65000 Gius
1.00000 G/C3 DPRt! STA
SAND HC  CALI
< H5C0 YES
KO HCCO NO
RO FSCO NO
MWCO NO NO
¢ SOAT SOCN
FATU SOCH |, 500000 IN
-50000.0 PPH ANGL €.0 TEG
0100000 DF/F BYEL WATE
20 KHZ $BR  1.00000 OHH
13.4210 MM/Y DXEZ 98.6781 Wi
7.93488 NH/M DREZ 16.55%4 MMM
-.863799 OEG DPRZ «.061744 DEG
1.02359 D2 1.00535
DIsa SFLE ALLC
854.000 b3 ITTEN ALLO
Q.4 0EG DSES SING
PHAS J2HA NORM
RPHL ChSE RHOB
CSRY CISE T
£80.0000 DEGP BET 119.000 DEGF
ALLO THL  3600.00 ¥
119.000 DECF DFD  9.30030 iB/6
2.8%000 0B RMS  5.03000 ozt n]
d £2.000D DEGF HFST B2, 0030 DEGF
38 7.87500 IN BES OPER
FILES SPLICED SPLICE DEPTH

& T oo aasnn
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FILE

3 23-DEC.1993 14:33

INPUT FILE(S) CREATION DATE

23-DEC-1993 0%:03

.'_..._.._L_1

Pesersisoss eovorans

SENSOR MEASURE POINT TO TOOL ZZRO

5 FEET
0 EEET
5 FEEY
5 FEET
5
3

FEET
PEET
FEET
FELT
FEET

FEET
FEET
FEET

w
o
-
(=]

- w3
o
4=
-

Iv L Kb W e D O O WD TN
O VROLWMETNDL
m
o
t
4

o)
«©
WwwW L

UHIT

LBJG
8.

G/C3

DEGF
DEGY

DEGE
I

PARAMETERS
NAHE VALUE

TE
1.00000
98.6781)
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PARAMETEXRS

VALUE URIT NAHE VALUE UNIT
9.50000 L8/C 0 3600.00 £
5.50000 1K DBC CALL
LIGY HDEN 2.63000 Gica
{.50000 GIC3 DPFY STAN
SAND HC  CALI
) . HSCO YES
NO HCGO NO
RO FSCO WO
KO PTCO NO
NO SDAT SOCH
NATY SOCK 500060 b
-50000.0 PR ANGL 0.0 DEG
0100000 DE/F BHEL WATE
20 KBz sa  L.0Q008 OH

) 13,4210 /M DXEZ 98,6761 04/M

2 7.93488 MY/M DREZ 14.5594 HM/M
-.86579¢  DEG DFH2 -.061766  DEG
1,02359 , DGFZ 1,00535
DISA . STLE ALLO
856.000 r 1TES ALLO

T s 0EEE SYMO
PHAS IPAA NORM
NPHT CDSZ REOD
GSRY . GISE TEMP
80,0000 DEGE BHT 119,000 DEGT
ALLO DFD 9.50000 L3/G
2,89000 Ot WS 5.09000 R
82,0000 DEGE MFST 82,0000 DEGF
7.87500 bt BHS OFEN

AFTER SURVEY TOOL GHECK SUMMAKY

RFORMED + 23-DEC-1993 15134

RAM FILE: TOHED (VERSION 32.8 pO/GO/00  $1/08/23)

SERIAL RUMBER: 489
RIDGE SERTAL HUMBER: 485 -

6 TEPTR IHTERVAL: 2660.0 - 3220.0 3
7 3637,5 - 3506.5 3
8 1509.5 - 1362.0 E
9 . 1849.0 ~  796.0 I3

MEAN CALLBHATION CHANGE

T00L  CHECK C

ABSOLUTE CHANGE POR
RESISTIVITY » 27 OHB-M

PERCENT CHANGE POR
RESISTIVITY < 27 OMM-M

SEL ABS. CHANGZ FOR
RESISTIVITY < ] ORM-t

......... wememmamannn

CHARCE  TOLEBANCE CHANGE  TOLERANCE CHANGE
(M) Qo (X €3] {OHHM} (MR}
.05 <. 4.73 .06 < 2.0 N/A
¢ .06 < 0.75 .06 < 2.0 RIA
QL < 0..75 .03 < 2.9 8.9 < 0.07

¢: Lag qualicy [lags in depth track indicate vhen aloctronic calibraLton
1% out of tolerance, Flagged valuea ARE nov fncluded in thie table.

P 12.6 FILE l1 23-DEC.1593 (5134

BEFORE SURVEY CALIBRATION SUMMARY

FORMED 5 II-DEC-1993 13115
GRAM FILE: TOHED (VERSION  32.6  DOJO0/00 91/08/2%)
SGTL PETECTOR CALIBRATION SIRRIARY '
. HMEASURED
8Keh  JIG CALTBRATED UNITS
R 49 211 160 GAPI

{ 22-BEC-1993 08113 JIGs 22-DEC-1993 09332 COMP1 Z2-DEC-1993 09:33

D& ELECTRONICS CALIBRATION SUMMARY
E SERIAL NUMBER: 489

RIDGE SERIAL NUMBER: 485

NDUCT1ON FREQUFENCY: 20 FHZ

INDUCTION ELEGIRGNIES:

QFFSET  VALLD RAKGE  GAIN VALID RANGE  PHASE
(Y14 ) (WM - EEES] {DEG.)

23.6 -101. => 149, 1,016 .86 => [.22
26 -126. = 126, 967 B2 w> 1,16 6.86 -7.96 m> 22.0s

VALLD FARGE
{DEG.)

10.6 <214, = 236. 931 29 e 12
5.3 «21§. &> 233, .939 .80 =» 1,13 6.74 <B.0% w> 21.9!
ELECTRONICS ¢
COFFSET  VALID RANGE UNITS GAIN  VALID RANGE
23 -14.6 %> 1504 ny '1.00  LBY w» 1.21
-0 -6 w5 HA 1.0 .85 «> 1.20

DETECTOR CALIBPATION SUMMARY

DENSITY RESISTIVITY SONDE KUMBER H 318
NUCLEAR SERVICE CARIRIDGE NUMOER < 2999
POWERED DETECTOR HOUSING WUMBER : 2782
POWERED CAMMA-GAMMA DEYECTOR NUMBER 1 2781 .
LOT LOGGYNG SOURCE KUMBER 2 1836
1

LOT CALIBRATION MODE WATE

TOLEPANCE




l@? CALIPER CALTBRATION SUMMARY

NHEASURED CALIBRATED
SMALL  LARGE SHALL LARGE UNLTS
CALY .48 12.80 B.4% 12,45 N

s 22-DEC<1993 09:08 LARGE: 22-DEC-)993 09:25 GOMP: 22-DEC-(993 09:27
P 32.6 FILE 3 23-DEC-1993 (3114

SHOP SUMHMARY

SREORMED | 15-0CT-1993 12131 )
CLOCRAY FILE: CCSBOP {VERSION 12,6 91/08/23  $1f08/2%} .
DITE N CALIBRATION SUMHARY .

E SERTAL NIRMBER: 489
RIDGE SERTAL WUMBER: 485

SHOP CONSTANTS

LODP CALIBRATION: CALIBRATION 07 INTERNAL RETERENCE
0 TEST LQOP STAWDARD

CONS.  CAIN VALID BANGE CONS., PHASE  VALI)? RANGE

{onm) (eva) { DEG ) [ DEG 3
DGF1 L995  .900 «> 1.10D DPHL 02 <150 = 150
HGFL 1.015  .900 ~» 1.100 MPHI <26 1,50 = 1.50
e
DGE2 1.005 900 => 1,100 OPHI -.05 ~2.00 = 2,00
ner2 1.824  ,900 => 1,100 MPH2 -.B7 -3.0D =» 1,00
DGP4 1,020 906 =» 1,100 - OVB4 21.17  -4.00 =» 2,00
MGF4 1.0%3 900 o> 1,100 MPHS 22,25 <5.00 => ].00

E ERROR CORRECTIOHS: CORRECTION FOR SONDE RESPONSE IN ZERO
CONDUCTIVITY ENVIROKMENT

CONS. SOHDE ERROR VALID RANGE

CORRECTION
wuls g Ll 3

DRE! 43,29 =50.0 &> 25,0

DXEL 171.83 -230.0 => 350.0 .
WRE ) 27.92 ~50.0 «> 140.0

MXE ~-12,09  -1300.0 =>12300.0

DREZ 14.56 =30.0 = 30,0

DXE2 28.68 ~-125,0 »» 200.0

MREZ 7,93 -50.0 »»  50.0

MR 13.42 -650.D »> £50.0

DRE4 4.50 15,0 w» 13,0 .
DXE4 66,07 “75.0 => 129.Q

MRE4 -1,80 -30.0 »>  30.0

HXES 36.36 -350.0 «> 13¢.0

llOTbl ALL SONDB IKROR GORRECTIONS HAVE BEEN NORMALLZED TO 25 DEGC.

SHO? ELECTRONLC CALIBRATICH SUMMARY

ELECTRONIC CALIBRATION: CALIBRATION OF SYSTEM ELECTRONICS
USING THE INTERNAL REFERENCE

PIUCTION ELECTROWLCS:

OFFSET  VALYD BANCE GAIN VALID PANCE PHASE 'VALID RANGE

() (MM/M ) (av) {---} (DEG.) {DEG.)
10 KRZ(
RD «375. = 375. L9858 W75 a» 1,25
-375. w> 375, .43 .73 =» 1,25 10.2) 45700 => 20.00
-900, > 900. 817 .75 m> 1,23
“HUU. e SU0. 925 oFD w 1,25 Jo52 =b.UU = 20,00
©)5Q. => 150, 1.013 .75 «> 1.23
~156. => 150. 966 75 = 1,25 7.06  -3.T0 w> 20,00
-350. => 350. 930,75 &> 1,25
~350. => 350. 938,75 => 1,25 .91 .5.00 => 20,00
<100, = 10O, .998 75 => 1,25
~104, => 100, 950 W73 =» 1,25 21.51 <1600 = 3%,00
-200. => 200. L8934 L75 W 1,25
~2G0. »> 200. W66l .75 w> 1,25 73,71 «LU.00 @> 35,00
ELECTRONICS ¢ .
OFFSZT VALID MANCE  UNITS GAIN  VALID RANGE
A 216.0 w> 16,0 MV 1.005 .75 =» 1.25
-.0 A N ¥A 1.008 .75 &> .1,25
PILE 4 23-0CT-1993 12130
SLOOMFIELD REFINING CO, - WCHL FR - aMdeF
Lo or
BLOOMFIELD REFINING WD # 1 LABRR D MNP

. p {7 BRSSP .
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FARMINGTON, NEW MEXICO/
GRAND JUNCTION, COLORADC

reservoir engineeting

P.O. Box 1198 2332 Interstate Ave.
Farmington, New Mexico 87499 Grand Junction, CO 81505
(505) 325-1731 {(970) 241-0403

Fax (505} 325-1148 Fax (970) 241-7634

FINING SC

THWEST, INC.

FIELD REFINERY

WESTERN REFINING WASTE DISPOSAL WELL NO. 1

AUGUST 30 - SEPTEMBER 9, 2010

czgmm’mg the o= \:foa/w/ cMowntains and the Westen L:S[)o/):
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09/16/10

File Reference ...... F115909.RS1
Customer . ... ... .o e WESTERN REFINING SOUTHWEST, INC.
Street ... ... . e e BLOOMFIELD REFINERY; P.O. BOX 159
City/State......... ... ... BLOOMFIELD, NM 87413
Country . ... ..o USA
Service COMPANY ... v i e osan TEFTELLER, INC.
Well Name . .......venieinenaa. WESTERN REFINING DISPOSAL WELL NO.
Well Location ............ounn.. SAN JUAN COUNTY, NM
Field / Pool ... .. e, MESA VERDE FORMATION
Status (01il, Gas, Other) ....... DISPOSAL
Test T%pe ...................... PRESSURE FALL-QFF TEST
Date of Test ...... ... . 8-30-10 :
Producing Interval ............. 3276' - 3408'; 3435' - 3460
Recorder Depth ... ............. 3250
Recorder POSition .............. 3250
Shut In bPate ............ Start: 8-30-2010
Stop: 9-9-2010

Duration: 240 HRS. TANDEM ELEC. MEMORY INST.
Bottom Hole Temperature ........ 83 DEGREES @ 3250
Gauge Identification
Gauge Manufacturer ............. MICRO-SMART SYSTEMS
Serial Number .................. 115
Model Number ............¢.c..... SP2000
Pregssure Range ...........coou.n.
Battery Type .. ..... ... ... ...
Calibration I,D. .........couvn...
Last Calibration ............... 1/19/10
Gauge Setup Parameters
Probe Set Up Time ......,....... 8/30/10 9:19: 0
Time Delay to First Reading
Test Type Selection ,........... PRESSURE FALL-OFF TEST
Test Duration Selection ........ 240 HRS. TANDEM ELEC. MEMORY INST.

Appendix E Page 2
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* *
*BEVENT SUMMARY *
* *

AR RRKER R RN R R AN A ke v h A h A A RAKE

COMPANY . WESTERN REFINING SOUTHWEST, INC. PAGE : Bl
WELL NaME : WESTERN REFINING DISPOSAL WELL NO. 1 DATE : 09/16/10
WELL LOCATION : SAN JUAN COUNTY, WM FILE REF: F115909.R81

Key Event Pressure Temp

MM/DD hh:mm:ss  mmmmmm. mmmm Psiqg Deg F

08/30 09:47:00 28.0000 WELL INJECTING/STABLIZED FOR 24 HRS. .82 70.45
08/30 09:49:00 3G.0000 PRESSURED UP LUBRICATCOR 35.27 70.53
08/30 09:57:30 38.5000 TANDEM ELEC. MEMORY TINST. @ 3250 2296.67 78.20
08/36 10:10:00 51.0000 CONTINUED INJECTION 22397.19 81.21
09/0% 10¢:09:00 2930.0000 SHUT DOWN INJECTION 2291.95 84.50
09/09 08:37:00 14358.06G00 TANDEM INST., OFF BOTTOM (@ 3250') 2281,36 83.45
04709 08:49:30 14370.5000 STOP @ 3000 2173.23 80.37
09/09 09:03:00 14384 .0000 STOP @ 2000 1740,.98 87.27
09/09 09:17:30 14398.5000 S5TOP @ 1000 1309.23 74.57
09/09 09:30:30 14411.5000 SURFACE STOP 869,56 70.05
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COMPANY : WESTERN REFINING SOUTHWESYT, INC. PAGE 1 OF 9

WELL NAME : WESTERM REFINING DISPOSAL WELL NC. 1 DATE : 09/16/10
WELL LOCATION : SAN JUAN COUNTY, NM FILE REF: F115309.RS1
Date Time Tast Time Pressure Temp deltap Comment

MM/DD hh:imm: §3  Rmmdme, swam Psig Deg F Psi Ga. Press Ref. to 14.7 Psi Aum.
08/30 03:18:00 0000 1.00 12.38

08/30 09:47:00 28,0000 .92 70.45 ~.07 WELL INJECTING/STABLIZED FOR 24 HRS.
08/30 09:49:00 30.000C 35.27 7¢.53 34 .38 PRESSURED UP LUBRICATOR
08/30 09:49:30 30.5000 970.55 70.68 935,29

08/30 09:50:G0 31.0000 945. 24 T1.24 -25.31

08/30 02:50:30 31.5000 940.15 71.80 ~5.05%

08/30 09:51:00 2.0000 1024.74 T2.36 84.59

08/30 G9:51:30 32.5000 2122.95 72,92 98.21

08/30 G9:52:00 33.0000 1191.17 73.48 68.21

08/30 09:52:30 33.5000 1283.34 74.05 102.18

08/30 09:53:00 34.0000 1420, 37 71.61 127.03

08/30 09:53:30 34.5000 1502.02 75.16 81.65

08/30 09:54:00 35.0000 1606.26 75.73 164.24

08/30 (09:54:30 35.5000 1712.61% 76.29 106.35

08/30 09:55:00 36.0000 1815, 33 76.85 102.72

08/30 09:55:30 36.5000 1944.23 77.15 128.80

QB/30 09:%6:00 37.0000 2047.05 77.41 i102.82

98/30 09:36:30 37.5000 2149.60 17.67 102.55

08/30 09:57:00 38.0000 2252.9¢ 77.93 103.35

08/30 09:57:30 38,5000 2296.67 78,20 43,73 TANDEM ELEC. MEMCRY INST, @& 3250C%
08/30 10:10:00 51.0000 2297.19 81.21 .52 CONTINUED INJECTION
08/30 10:39:00 80.0000 2297.21 B1.53 .02

08/30 11l:09:00 110.00600 2297.10 81,66 -.11

08/30 311:39:00 140.0000 22%7.01 81.77 ~. 08

08/30 12:09:00 170.0000 2286.92 81.89 ~-. 09

08/30 12:39:00 200.0000 22%6.74 82.01 -.18

08/30 13:09:00 2306.0000 2296 .72 82.40%8 -.03

08/30 13:39:00 260.0000 2296, 64 82.16 -.07

08/30 14:59:60 29¢.6000 22%96.54 82.22 -.10

0B/30G 14:39:00 320.,0000 2296.49 82.26 -.05

08/30 15:09:00 35Q.0000 2296.39 82.31 -, 10

08/30 15:35:90 380.0000 2296.31 82.137 -.07

08/30 316:0%:00 410.0000 2296, 23 82.43 ~.08

08/30 16:33:00 440.0000 2286.15 82,47 -.08

08/30 17:09:00 470.0000 2296.10 82.53 -.05

08/30 17:39:00 500, 0000 2296.04 82.58 -, 06

08/30 18:05:00 530.0000 2296.02 82.62 -.02

08/30 16:39:00 56C¢. 0000 2295.87 82.68 -. 05

68/30 19:0%:00 590.0000 2295 .81 82.73 -. 08

08/30 19:35%:0C 6203.0000 2295.87 82,78 -.0a

08/30 2¢:09:00 650.0000 2285.84 82.84 -.03

Q8/30 20:3%:00 680.2000 22385.79 82,92 -.05

08/30 21:09:00 TLO. 0000 2285.73 62.98 -.06

08/30 21:39:00 740.6000 2255.70 23,05 -.03

08/30 22:09:00 770.0000 2285 .65 83.1% ~-.04

08/30 22:39:00 BO0G.H0OCGO 2295.61 83.16 -.04

08/30 23:99:10 830.0000 2295.56 83.2% -.05

08/30 23:39:00 860.0000 2295.48 43.25 -.09

08/31 00:09:00 890.0009 2295.45 83.28 -.03

08/31 00:39:00 920.0000 2295 .40 83.31 -. 06

08/31 01:09:00 950.0000 2295 .32 83,34 -.08

08/321 01:3%:00 980.0000 2295.21 83.36 -.10

08/31 02:03:00 1320.0000 2295.13 83.13¢9 ~.08

08/21 02:29:00 1040.06000 2295. 0% 83.41 -.08

08/31 03:09:00 1070, 0000 2295.00 83.44 -.05

0B/31 03:39:00 1100 .0000 2294.90 83 .46 -.10

J8/31 04:09:00 1130.0000 2294 .86 83.48 - 04

08/31 04:35%:00 1150.0000 2294.79 £3.49 -.07

08/321 05:08:00 1180.0000 2294.97 §3.51 -, 02

08/31 05:39:00 1220.0000 2294 .72 83,52 -.08

08/31 06:09:00 1250.0000 2294 .66 83.52 -. 06

08/31 06:39:00 1280.0000 2294.61 83.53 ~. 04

08/31 07:09:00 1310.0000 2254 .66 §3.53 .04

08/31 07:29:00 1340.0000 2254 .59 B3.53 - .06

08/31 GB:09:00 1376.0000 2294.53 83_FR5 -. 06
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COMPANY: WESTERN REFINING SOUTHWEST, INC. PAGE 2 OF

w

WELL NAME : WESTERN REFINING DISPOSAL WELL NO. 1 DATE : 09/16/10
WELL LOCATIOCN : SAN JUAN COUNTY, NM FILE REF: F115909.RS1
Date Time Test Time Prassure Temp delcaP Comment
MM/DD hh:uwm: Ss Mmmemn . smmmn Psig Deg F Psi Ga. Press Ref. to 14,7 Psi Atm.
08/31 08:3%:0Q 1400.0000 2294.50 §3.585 -.03
08/31 09:09:00 1430.0000 22%4.43 83.55 -.01
08/31 09:39:00 1460.0000 22984.42 83.56 -.07
08/31 10:09:00 1490.0000 2294.39 83.56 -, 02
08/31 10:39:00 1520.0000 2294.36 43.57 -.03
08/31 11:09:0Q0 1550.00600 2294.27 83.58 ~. 09
08/31 21:39:00 1580.0000 22%84.25 £3.58 -.02
0B/31 12:09:00 1610.60¢0 2294.2 83.60 -.04
08/31 12:39:00 1640.0600 229418 83 .60 -.03
08/3% 13:09:00 1670.0000 22%4.13 83.62 -.05
08/32 12:38:00 1700.0000 2294 .11 83.63 - .01
08/31 14:0%:00 1730.0000 2294.00 83.66 - 13
08/31 14:39:00 1760.0000 2293.96 83.68 -. 08
08/31 15:09:00 1790.0000 2293.83 83.71 -.02
08/21 15:39:00 1820.0000 2283.9% 83.74 -.03
08/31 16£:09:00 1850.0000 2283.88 83,77 -.03
08/31 16:39:00 1880.0000 2233.80 £3.80 -.07
08/31 17:09:00 1410.6000 2293.77 83.83 -.03
Q8/31 17:39:00 1940.0000 2293.71 83.86 -.08
28/31 18:09:00 1470.0600 2293.71 83.89 .00
08/31 18:39;00 2000.0000 2283.65 83.92 -.08
O8/31 319:09:00 2030.0000 2293.63 83,385 -.02
08/31 19%:39:00 2060.0000 2293.59 g3.98 -.04
08/31 20:09:00 2090.0060 2293.53 84.02 -.06
08/31 20:32:00 2120.0000 2293 .48 84 .04 -.06
08/31 21:09:00 2150, 0000 2293.48 84.09 .00
08/31 21:33%:00 2189.0000 2293 .44 84,12 ~. 04
08/31 22:09:00 2210.0000 2253.38 84.17 -.086
08/31 22:3%:00 2246.0000 2283 .36 84,22 -.02
08/31 23:09:00 2270.0000 2293.30 84.25 -.086
0B/31 23:39:00 2300.0C000 2293.23 84,29 -.01
09/01 00:09:00 2330.0000 2293.19 84.33 ~.10
09/01 00:39:00 2360.0000 2293.19 84,35 .00
08/01 01:09:00 2350.0000 22953.11 84.238 -.08
§9/01 01:39:00 2420.0000 2293.08 84,41 -.03
02/0% 02:09:00 243%0.0000 2293.01 84.413 -.07
0%/01 02:39:00 2480.0000 2292.91 §4.44 -.10
09/01 (03:08:00 2510.0000 2292.94 84 .47 E)
09/01 03:39:00Q 2540.000¢ 2292.88 B84.47 - .06
09/01 04:09:00 2570.0000 2282.80 $54.49 ~.08
09/01 04:39:00 2600.0000 2282.74 84.4%9 -.06
08/01 05:09:00 2630.0000 22%2.67 B4.49 -.06
08/01 05:39:00 2660.0000 2292.60 84.50 -. 07
0%/01 06:09:00 2690.0000 2292.87 84.51 -.03
09/01 06:3%:00 2720.0000 2292.52 84.50 - .08
03/031 07:09:00 2750.0G600 2292.49 84,33 -.G3
09/01 07:32:00 2780.0000 2292 .46 84,52 -,03
05/01 08:09:00 2810.0000 22%92.44 84.54 -.02
09/0) 08:39:00 2840.0000 2292 .42 84,53 -.02
¢9/01 09:09:00 2870. 0000 2292.37 B4.5% -.06
02/01 09:39:80 2900.0000 2282.34 84,54 -.03
09/01 10:09:00 2930.0000 2291.95 84 .50 -.38 SHUT DOWN INJECTION
09/01 10:39:80 2960.0000 2291.58 84 .21 -.38
¢9/01 11:09:CG0 29990.00G¢ 229L.42 B4.12 -.17
09/01 11:39:00 3020. 0000 22%1.26 84.05 -.15
09/01 12:09:00 3056. 6000 22%81.19 84.00 -.08
09/01 12:39:00 3080.0000 229%1.08 82.93 -~ L1
08/01 13:09:00 3110.0000 2290,98 83.87 ~.10
09/0% 13:39:00 3140.0000 2290.92 83.83 -.06
09/01 14:09:00 3170.04660 2290.89 83.80 -.03
09/01 14:39:00 3200.0000 2290.81 83.177 -, 07
09/01 15:09:00 3230.0000 229C.77 83.74 -.04
049/0) 15:39:00 "3260. 0000 22%0.67 83.72 .10
09/01 16:09:00 3290.0000 2290.62 £3.70 -.05
09/01 1€:39:00 3320.0000 2290.58 83.67 ~. 0%

Appendix E Page 5




COMPANY :

WELL
WELL

Date

0s/01
09/01
09/01
08/02
02/01
09/01
09/01
09/01
0%/901
0s/01
09/01
09/01
09/01
09/01
09/02
as/02
09/02
08/02
08/02
0%/02
08/02
08/G2
05/02
09/02
0g/c2
03/02
0g/02
09/02
09/02
09/02
09/02
03/02
cs/0z
09/G2
03/02
08/02
09/02
09/02
09/02
09/02
069/02
09/02
09/02
09/02
09/02
¢s/o2
09/02
09/02
¢9/02
09/02
09/02
09/02
(19702
09/02
09/02
09/02
09/02
08/02
09/02
09/02
09/02
09/02
05703
09/03

WESTERN REFINING SQUTHWEST, INC.
NAME WESTERN REFINING DISPOSAL WELL NC. 1
LOCATION SAN JUAN COQUNTY, NM

Time Test Time ressure Temp
MM/DD hhmm:sS WMOGImT  mesm Psig Deg ¥
17:03:00 3350.0000 2290.49 83.65
17:38:00 3380.0000 2280.45 83.63
18:09:00 3410.6000 2280.34 83.63
18:3%:00 3440.00600 2290.36 83.62
19:09:00 3470.0000 2290.26 83.60
19:39:00 3500.9000 2290.21 £3.58
20:08:00 3530.0000 2280.18 83 .68
40:39:00 3560.00600C 2280 .14 83.56
21:09:00 3590.0000 2290.02 83.55
21:39:00 3620.0000 2290.02 83.54
22:09:00 3650.0000 2280.00 83.53
22:39:00 3680.00040 22689.9%4 83.53
23:09:00 3710.00600 2289.852 83.52
2:39:00 3740.0000 2285 .87 83.51
00:08:00 3770.0000 2289.81 83.50
00:3%:00 3800.0000 2289.74 83.49
01:09:00 3830.0000 2289 .74 83.4%
01:38:00 3860.0000 2289.868 83.48
02:09:00 3890.0000 2289.59%9 83.47
02:3%9:00 3920.000¢C 2289 .55 83.45
03:09:00 3950.0000 2289 .47 B3.46
03:39:00 3980.0000 2289 .44 83 .45
04:09:00 4010.0000 2289.35 83.44
04:39:00 4040.0000 2289.26 83.432
05:09:00 4070.C000 2289.24 83.41
05:39:00 4100.0000 2289.18 83.41
06:09:00 4130.0000 2289.11 83.41
06:39:00 4160.0000 2289.06 83.40
07:09:00 4150.44000 2288.96 83.38
07:39:00 422G.0000 2288.96 83.238
08:09:00 4250.0000 2288.89 83.138
08:39:00 4280.0000 2288 .86 83.37
09:0%:0C 4310.0000 22846 .81 §3.37
09:39:00 4340.0000 2288 .81 83.36
10:09:00 4370.00C0 2288 .75 83.36
10:39:00 4400.0000 2288.71 83.36
11:09:00 4430.0000 2288.70 83.35
11:39:CQ 4460.06000C 2288 .68 83.35
12:09:00 4420.0000 2288.62 83.35
12:39:00 4520.0000 2288 .57 83.34
13:49:00 4550.4000 2288.60 83.34
13:39:00 4580.0000 2288 .54 83.34
14:09:00 4610.0000 2288 .54 83.34
14:29:00 4640.0000 2288 .48 83.33
15:09:00 4670.0000 2238 .46 83.34
15:39:00 4700.0000 2288 .43 B3.35
16:09:00 4730.0000 2288.41 8%.14
16:39:00 4760.0000 2288.39 83.33
17:09:00 4790.0000 2288.35 83.34
17:39:00 4820, 0000 2288 .31 83.33
18:09:00 4854, 0000 2288.24 83.33
18:39:00 4850.0000 2288.21 83.33
18:09:00 4310.0000 2288 .17 B83.34
19:239:00 49520.0000 2288.16 83.23
20:09:00 4970.0000 2288.03 83.32
20:39:00 5000, 0000 2288.09 83.33
21:09:00 5036,0000 2288.01 83.31
21:39:00 5060.0000 2288.02 83.32
22:09:00 50%0.0000 2287.386 83.31
22:39:00 5120.0000 2287.9%9 83.32
23:05:00 5150.06000 2287 .94 83.32
23:39:00 5180.0000 2287.91 83.32
00:09:00 5210.0000 2287.88 83.33
00:35:00 §249.0000 2287.43 83.32
01:09:00 5270.0000 2287 .84 83.31

09/03

-. 05
-.06
-, 07

.00
-.05
.- 10
-.04
-.08
-.03
-, 09
-.09
-.02
-, 06
~-.06
-.05
- .10

.00

-.058
.00

-.01
~-.06

.03

.00

-.03

-.Ga

-. 03
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COMPANY : WESTERN REFINING SCOUTHWEST, INC. PAGE 4 QF 9

WELL NAME : WESTERN REFINING DISPOSAL WELL NQ. 1 DRTE : 08/16/1¢
WELL LOCATION : SAN JUAN COUNTY, NM FiLE REF: F115909.RS:
Date Tdme Test Time Pragsure Temp deltaPp Comment
§ MM/ DD hh:tm:ss  myammmm ., ream Psig Deg F Psi Ga, Press Rei{, to 14.7 Psi Atm.
08/03 01:39:00 5300. 0000 2287.82 83.32 ~.02
09/03 02:09:00 5330,0000 2287.78 83.30 - .04
09/03 02:39:00 5360.0000 2287.74 83,31 -.04
09/03 03;08:00 5390.0000 2287.70 §3.31 -.04
D9/03 03:39:00 5420. 0000 2287.67 §3.31 -.03
09/03 04:0%:00 5450.0000 2287.61 83.32 -.06
09/03 04:39:00 E480.00400 2287.58 83.32 -.02
09/03 0%5:09:00 5510, 0000 2287.53 83.32 -.05
09/03 0%5:39:0Q 5540.0000 2287.49 83.30 -.04
08/03 06:09:00 5570.0000 2287.45 83.29 -.04
U9/03 06:33:00 5600.6000 2287.40 83,30 .35
09/03 07:0%:00 5630. 0000 2287.33 83.30 -.06
09/03 07:32:00 5660.0000 2287.26 83,31 -.08
(69/03 0B:0%:00 5650.0000 22B7.24 83.30 ~-.02
09/03 08:239:00 5720. 0000 2287.18 §3.29 -.05
09/03 09:08:00 5750, 0000 2287.15 83.2% -.04
03/03 09:39:00 5780.0000 2287.14 83.30 -.01
09/03 10:09:00 5810.0000 2287.07 83.29 -.06
03/03 10:39%:00 5840.0000 2287.07 83.29 .00
09/03 11:0%:00 5£720.0000 2287.405 83.29 -.02
09/03 11:3%:00 5900.0000 2287.02 §3.32 -.03
09/03 12:09:00 5930.0000 2287.02 83.32 .00
a3/03 12:39:0C £960.0000 2286.97 83.30 -.03
09/03 13:09:00 5990.0000 2286.98 §3.31 .02
09/03 13:39:00 &020.0000 2286.98 83.29 .00
0%/03 14:0%:00 6050.0000 2286.97 83.31 -.02
09/03 14:39:00 6080.0000 2286.94 83.31 -.02
09/03 15:02:00 6110. 0000 2286 .92 83.31 -.02
09/03 15:39:00 6140.0000 2286.,%3 843.29 .02
038/G3 L6:09:00 6170.00060 2286.93 83.29 ~. 01
09/03 16:39:00 6200.0000 2286,87 83.31 -.05
09/093 17:08:00 230.0000 2286 .88 83.29 ’ .0l
09/03 17:3%:00 6260, 00400 22B86.88 83.230 -. 02
09/03 18:09:00 6290.0000 2386.82 83,29 -.04
% 09/Q3 18:39:00 6320,00600 2286.78 83.29 ~-.04
09/03 19:09:00 6350.0000 22B6.71 83,29 -. 07
09/03 1%:39:00 62380.0000 2286 .69 83.31 -.02
09/03 20:0%:00 £410.06000 2286 .68 83.29 -.01
04/03 20:39:00 6440.0000 2286.84 83.29 ~. 04
09/02 21:09:00 6470.0000 2286.60 83.31 -. 04
09/03 21:3%:00 6500. 0000 2286.59 83.29 -.02
09/03 22:09:00 6530. 0000 2286 .56 B3.31 ~.03
08/03 22:39:00 £560.0000 4486 .54 83,30 -.01
09/03 23:09:0Q €590.0000 2286 .48 B83.29 -.06
08/03 23:35:00 65620.0000 2286 .50 B3.2% . Q2
03/04 00:09:00 6650.0000 2286 .48 83.28 -.05
09/04 00:39:00 6680.000C 2286.43 83,27 -.02
05/04 01:0%:00 6710.0000 2286 .49 83.31 .06
09/04 01:39:00 6740.0000 2286 .41 83,28 -.08
09/04 02:09:00 6770.0000 2286 .41 83.28 .00
09/04 02:39:00 §80(.0000 2286 .41 83.2% .0e
09/04 03:03:00 6830.06000 2286 .35 83.28 - .02
09/04 03:39:00 6860.0000 2286 .38 43,29 -. 02
09/04 04:0%:00 £850.0000 2286 .34 g3.2¢8 ~.D4
09/04 04:39:00 6920.0000 2286 .32 83.29 -.02
09/04 05:0%:00 5950, 0000 2286 .27 83.30 -.05
0%/04 05:39:00 6980 .0000 2286.22 83.29 -, 05
09/04 06:09:00 7010.0060 2286 .17 83.27 -. 05
09/04 06:39:00 7040.0000 2286 .13 83.28 -.03
08/04 07:09:00 7Q070.0000 2286.08 83.29 ~. 05
03/04 07:39:00 7106.,4000 2284.,01 a43.27 -.08
08/04 08:09:00 TL30.0000 2285.97 83.27 - .04
39/04 08:39:Q0 7160.00¢Q 2285.95 83.28 -.02
09/04 09:09:00 7130.0000 24285.87 83.30 - 08
09/04 09:3%:00 7220.0000 2285.8% §3.28 -.05%
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COMPANY : WESTERN REFINING SCUTHWEST, INC. PAGE 5 OF

w

WELL NAME : WESTERN REPINING DISPOSAL WELL NO. 1 DATE : 0D9/16/10
WELL LOCATION ; SAN JUAN CQUNTY, &M FILE REF: F115%09.RS1
Date Time Tast Time Pressure Temp deltaP Comment
MM/DD hhimm:ss  cusmom . awemm bsig Neg F Psi Ga. Press Ref. to 14.7 Psi Atm.
09/04 10:09:00 7250.0000 2285 . 8C 83.29 -.02
49/04 10:39:0¢ 1286.04000 2285.179 83.29 -.01
09/04 11:09%:00 7320.6000 2285 .73 83.28 -.08
03/04 11:39:00 7340.0000 2285.72 83.30 s}
09/04 12:09:00 7370.00600 2285.71 81.28 -.02
09/04 12:39:00 7400.0000 2285.73 83.30 .02
09/04 13:09:00 T430.0000 2285.69 83.29% -, 04
09/04 13:39:00 1460.0000 2285.65 83.30 -.03
05/04 14:09:00 7450.0000 2285.6% 83.28 .03
69/04 14:39:00 7520.0000 2285.66 83,28 -.02
09/04 15;0%:00 7550.5000 2285.46% 83.30 .02
09/04 15:39:00 7580.0000 2285.67 83,28 -.02
G9/04 26:09:00 7610, 0000 2285.70 83.29 .03
09/04 156:39:00 7640.03000 2285.6% £3.31 ~-.Q01
09/04 17:09:00 T670.0000 2285.68 3.32 .00
69/04 17:39:00 F700.0G00 2285 .61 . 83.30 -.67
0s/Ca 18:08:00 7720.00D0 2285.61 83.29 -, 01
09/04 18:39:00 7760 .00G0 2285.57 §3.30 -.04
09/04 19:09:00 7790.06000C 2285.57 83.238 .01
09/04 19:39:00 7820.0000 2285 .51 83.29 ~.06
09/04 20:03:00 7850.0000 2285 .47 83.29 -.04a
09/04 20:39:00 7880.0000 2285.47 B3.29 .GOo
09/04 21:09:00 7510.0000 2285.44 83.31 -.03
09/04 21:39:00 7340.0000 2285.38 83.31 -. 08
09/04 22:09:00 7%70.0000 2285 .34 83,30 -.02
g 08/04 22:39:00 2000.0000 2285.30 83.31 ~.04
09%9/04 23:09:00 8030.0000 2285 .28 83.32 -.Q2
U9/04 23:359:00 8060.0000 2285 .23 83.30 -.95
0%/05 00:09:00 80390,0000 2285.25 83.31 .02
09/05 00:39:00 £120.04000 2285.23 33.32 -.02
09/05 01L:09:00 8150.00080 2285 .28 83.29 .05
09/G5 01:395:00 8180.0000 2285.24 83,30 -.03
02/05 02:09:00 8210.00600 2285.21 83.31 -.03
03/05 02:39:00 62490.0000 2285.21 83.3¢C -G
09/05 03:09:80 8270,0000 2285.21 83.32 .00
098/05 (12:35:40 830G.0000 2285.21 83.32 N
09/05 04:09:00 8330.00600 2285.20 §3.32 -.0L1
09/05 04:39:00 §260.,0000 2285.17 83.29 -.03
09/05 05:09:00 8350.0000 2285.19 83.31 .02
09/05 05:35:00 8420,0000 2285 .12 33.32 -.07
09/05 06:09:00 8450.0000 2285.07 £3.33 -.06
09/05 06:39:00 8480.0000 2285.06 - 83.2¢ -.02
09/05 07:09:00 851G.0000 2284 .39 83.32 -.07
09/05 07:3%:00 $546.0000 2284.5%4 83,31 -.05
03/05 08:03:00 8570.6000 2284.8% B3.32 -.08
C9/05 08:39:00 8600.08G0 2284 .86 83.29 .00
08/0% 09:09:00 8630.0000 2284 .79 83.31 - .07
09/0% 09:39:00 8E6D.0000 2284.78 83.32 ~.03
03/05 10:09:00 B690.,0000 2284.67 83,32 - .09
03/0% 10:39:00 8720.0000 2284 .66 83.32 -, 0%
09/05 11;09:00 B8750.4000 2284 .59 83.30 -.07
03/05 L1:39:00 8780.0C00 2284 .61 83,34 .a2
09/05 12:09:00 881¢.0000 2284 .54 83.32 ~.08
09/05 12:39:00 8840Q0.0000 2284 .54 83.32 .00
09/05 13:02:00 8870.0000 2284 .52 B3.30 -.01
09/05 13:39:00 8§300.000C0 2284.51 83.32 -0t
09/0% 124:09:00 8930.0000 2284.5 43,32 .00
09/05 14:39:00 8960,0000 2284.53 83.31 .02
09/05 15:09:00 84990.0000C 2284 .53 83.31 .00
09/05% 18:39:00 $020.0000 2284.54 83.32 L84
09/05 16:09:00 405G, 0000 2283.55 83.32 L0z
@ 03/0% 16:35:00 2080.0000 2284.54 83,33 -. 02
0%/0% 17:09:00 9110, 6000 2284.54 §3.32 .00
09/0% 17:39:00 93140.0000 2284 .54 83,32 .00
09/05 18:09:00 8170.0000 2284.54 83.32 .0G
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COMEBANY : WESTERN REFINING SQUTHWEST, INC. PAGE & OF 9

WELL HAME : WESTERN REFINING DISPOSAL WELL NO, 1 DATE : 09/16/10
WELL LOCATION : SAN JUAN COUNTY, NM FILE REF: F115909.RS1
Date Time Test Time Pressure Temp deitakb Comment:
E MM/DD hh:mm:ss  mmasmm ., mmm Psig Deg ¥ Psi Ga. Press Ref. Lo i4.7 Psi Atm.
08/05 18:39:00 $200.0000 2284.47 83,71 .07
09/05 19:09:40 9230.0006 2284.47 83.32 .01
09/0%8 19:39:00 $260.0000 2284.40 83,33 -, 07
04/05 206:09:00 9290.0000 2284.40 83.32 .00
09/0% 20:39:00 $320.0000 2284. 36 §3.32 -, 08
08/0% 21:09:900 9350.0000 2284.32 83.32 -.04
09/0% 21:39:00 9380.0006 2284, 31 83.32 -, 0L
09/05 22:09:00 941.0.0000 2284.22 83.32 -.09
09/05 22:39:00 9440.0000 2284, 20 B3.34 -.02
09/05 23:09:00 $470,0000 2284.17 83.33 -.03
09/05 23:29:00 9500.0000 2284.14 53.33 -.03
03/06 00:09:00 9530, 0000 2284.14 83.34 .00
09/06 00:39:00 9560, 0000 2284.07 83.33 -. 08
09/06 01:02:00 3590,0000 2284.13 B3.34 .5
08/06 01:39:00 9620.0000 2284.13 83,34 .00
09/06 02:09:00 9650,0000 2284.13 83.34 .00
09/06 02:3%:00 9680.0000 2284.09 83.33 -, 04
09/06 03:09;00 9710.0000 2284.13 83.35 .04
09/06 03:39:00 §740.0000 2284 .11 83,35 -,02
0D9/06 04:09:00 9770, 0000 2284.13 83.34 .02
09/06 04:3%:00 9800 .0000 2284 .12 83.33 -.01
09/06 05:09:00 9830,0000 2284 .13 83.35 .01
02/C6 05:39:00 9860.0000 2284 .11 83.312 -.02
0%/0€6 06:098:00 9880, 0000 2284.10 £3.34 -.01
09/06 06:39:00 4420.0000 2284.06 §3.34 - .05
09/06 07:09:00 9950, 0000 2284 .02 83.32 -.04
04/06 07:3%:00 9980.0000 2283.97 83.34 -.05
03/06 08:09:00 10010.0000 2283.91 £83.34 - .06
09/06 08:39:00  10040.0000 2283.87 §3.34 -. 04
09/06 0%:09:00 10076.0000 2283 .83 83.36 -, 04
09/06 09:33:00  10100.0000 2283 .76 83.34 -.07
09/06 10:09:00 1G130.0000 2283 .70 83.35 -.06
09/06 10:39:00 10160.0000 2283 .67 83.35 -.02
09/06 11:09:00  10190.G00C 2283 .60 83.35 - 07
09/06 11:33:00 10220.0000 2283 .56 83.35 -.04
09/06 12:0%:00  10250.0000 2283.57 83.35 .01
09/06 12:39:00  10280.0000 2283 .47 83,35 -.10
09/06 13:09:00  10310.0800 2283.49 83.36 .02
69/06 13:39:00  10340.0000 2283,53 83,36 .04
09/06 14:09:00  10370.0000 2283.50 83.36 -.03
09/06 14:33:00 10400.0000 2283.51 83.36 .01
09/06 15:09:00 10430, 0000 2283.53 83,36 .02
09/06 15:39:00 10460, 0000 2283 .54 83.35 .01
09/06 16:09:00 10490.0000 2283.58 83.35 .04
09/06 16:29:00 10520.0000 2283 ,58 83.36 .00
049/06 17:08:00 10550,0009 2283.58 83.136 .00
09/06 17:39:00  10S80.0000 2283 .58 83.36 L 01
09/06 18:09:00  10610.0000 2283.53 83.36 -.05
89/06 18:39:00 10640.0000 2283.55 83.36 .02
09/06 19:09:00 10676.0000 2283.55 83.34 ~.01
09/06 19:39:00 10700.4000 2283.52 831.34 -.02
09/06 20:09:00  10730.000C 2283.51 83,34 ~.01
09/06 20:39:00 10760.00060 2283 .42 83.36 -.09
09/06 21:05:00 1079G.0000 2283.40 83.36 -.02
N9/06 21:3%:00 10820.0000 2283, 34 §3.36 -.086
09/06 22:09:00 10850.0000 2283.29 §3.37 -.05
09/06 22:39:00  10880.0000 2283.27 83.39 -.02
08/06 23:09:00  10910.0000 2283.21 893.36 -.08
09/06 23:35:00 10940.0000 2283,.18 83,736 -.02
09/07 00:09:00 10970.0006 2283.18 §3.36 .00
09/07 00:39:00 11000.0000 2283.15 83.136 -.03
€9/07 01:09:00 11030.0000 2283.14 83,36 -, 01
C9/C7 01:39:00C 11060, 0000 2283.12 83.36 -.02
09/067 02:09:00 11090.0000 228309 83.135% -.03
09/0% 02:39:00 11120.0000 2283.12 43.35 .03
Appendix E
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COMPANY : WESTERN REFINING SOUTHWEST, INC. PAGE 7 OF i

WELL NAME : WESTERN REFINING DISPOSAL WELL NG. 1 DATE : 09/16/10
WELL LOCATION : SAN JUAN COQUNTY, NM FILE REF: Fl15909.R$1
Date Time Test Time bregsure Temp deltaPk Commenc
g MM/DD hh:mm:ss  mmmmin. maunm Psig Deg F Pai Ga. Pregs Ref. Lo 14.7 Psi Atm.
09/07 03:09:00 1LiB0.0000 2283.15 83.738 .03
89/07 03:39:00 1118¢G.0000 2283.15 83.37 .00
09/07 04:0%9:00 11210.0000 2283.17 83.38 .01
09/07 04:39:00 11240.00600 2283.18 83.3% .01
09/087 05:09:00 LL270.0G30 2283.19 53.36 42
05/07 C5:39:00 11300.0000 2283.19 83.36 .00
(G9/07 06:09:00 11230.0000 2283.17 83.35 ~-.02
08/07 06:39:00 11350.0000 2283.15 €3.38 ~.01
03/07 07:09:00 11230.0000 2283.14 83.37 ~-.02
09/07 07:39:00 131420.0000 2283.10 83.37 -.04
09/07 08:09:00 11450.0000 2283.06 83.38 ~.03
19/07 08:19:00 11480.0000 2282.95 83.38 ~.12
05/07 02:09:00 11510.0000 2282.93 2.38 -. 02
09/07 09:39:400 11540.90000 2282.92 £3.40 ~.02
05/07 10:0638:00 11570.0000 2282.84 83.39 ~.07
09/07 10:3%:00 1160G.G0G0 2282.480 83.40 ~.05
09/07 11:05:00 1162190.6000 2282.73 83.37 -.07
09/07 11:39%:00 11660.0000 2282.710 83.38 ~.02
09/07 12:09:00 116%0.0000 2282.65 83.3% -. 06
09/07 12:39:00 11720,0000 2282.65 83.37 .00
09/07 13:09:00 11750.0000 2282.57 83.41 -.08
03/07 13:39:00 11780.0Q00 2282.55 83.39 ~.02
09/07 14:09:00 11810.06000 2282.55 83.39 .01
09/07 14:39:00 11840,0000 2282.5% 831.41 .04
09/07 15:09:00 11870.0000 2282 .58 83.37 -, 02
0$/67 15:39:00 11900.00G00 2282 .55 83.39 - .02
a9/07 16:09:00 11930.0000 2282.6) 83.39 .05
09/07 16:39:00 11960.0000 2282 .66 83.41 .05
09/07 17:0%:00 13.890.0000 2282.66 83.4% .00
09/07 17:39:00 12020, 0000 2282.6€ 23.38 .00
09/07 18:09:00 12050.0000 2282 .66 83 .40 .01
0S/07 18:39:00 12080.0000 2282 .66 B83.39 100
09/07 19:09:00 12110.0000 2282.66 83.37 .00
09/07 19:39:00 123140.0000 2282 .65 83.40 -.02
09/07 20:09:00 12170.G000 2282 .64 83.39 -.0h
08/67 20:39:00 122006.0000 2282 .56 83.39 -, 08
09/07 21:09%:00 12230.0000 2282 .53 83.38 -.03
G5/07 21:32:00 12260C.0000 2282.51 83.4¢0 ~.02
09/07 22:08:00 12280.0000 2282 .42 83.39 -.09
g9/07 22:39:00 12320.0000 2282 .37 83.40 -.058
69/07 23:09:00 12350.0000 Z282.32 83,41 -.06
09/07 23:39:00 12380.0000 2282.28 83.41 - .04
09/08 00:08:0C 12410.0000 2282.26 83.39 -, 02
09/068 00:3%:00 12440.0000 2282 .21 83.40 -.05
09/08 01:09:00 12470.0000 2282 .22 B3.40 .02
09/08 01:39:00 12500.00C0 2282.18 83.41 - .07
69/08 02:09:00 12530.0000 2282.18 83.41 .03
09/08 02:3%:00 12560.0000 2282.15 83.43 -.03
08/08 03:09:00 1259%0.0000 2282.18 83.41 .02
08/08 03:39:00 12620.0000 2282.18 83.40 .01
09/08 04:09:00 12650.0000 2282.22 83,41 .03
D9/08 04:39:00 12680 .0000 2282.23 83,41 .02
03/08 05:09:00 127310,0000 2232.25 83.39 .02
03/08 0%:32:00 12740.0000 2282.258 83,42 N
0S/08 06:0%;00 12770.0000 2282.25 83.41 .06
a9/08 06:39:00 12800.0000 2282, 26 83.42 .03
09/08 07:09:00 128340.0000 2282.26 83.42 .00
09/08 07:39:00 12860.0000 2282.25 83.43 - 0L
069/08 06:0%:00 12890.0000 2282.23 83.41 -.02
09/08 08:33:00 12520.0000 2282.18 B83.43 -.05
0%/08 09:0%:00 123850.0000 2282.13 83.42 -.06
% 09/08 09:39:00 12¢80.0000 2282.07 83,42 -.08
09/08 10:08:00 13010, 6600 2282.01 83.43 -.06
069/08 10:3%9:00 13040.0000 228%,99 83.41 -.02
03/08 11:02:00 13070.0000 2281.93 83,43 -.06
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COMPANY: WESTERN REFINING SOUTBWEST, INC. PAGE g OF 5

WELL NAME : WESTERN REFINING DISPOSAL WELL NO. 1 DATE : 09/16/10
WRLi, LOTATION : SAN JUAN COUNTY, NM FILE REF: F11590%.RS}
Dace Time Test Time Pressure Temp deltaPl Comment
YM/DD hhome: S8 mWmTTmm , mean Psig Deg ¥ Pai Ga. Press Ref. Lo 14.7 Psi Atm.
02/08 12:39:00 13160.0000 2281.92 83.42 -.02
09/08 12:0%:00 13130.0000C 228%.81 83.42 -.10
09/08 12:39:00 13160.0000 2281.79 83.43 -. 02
09/08 13:09:400 131920.0000 Z2281.78 83.43 ~.01
09/08 13:39:00 13220.06000 2281.7 83.42 ~.04
09/08 14:09;00 13250.0000 2281.73 83.41 -.02
99708 14:33:00 13280.00090 2281.73 83.42 06
09/08 15:09:00 13310.0000 2281.71 83.41 -.02
09/08 15:39:00 13340.0000 2281.72 83.44 .01
09/08 16:09:00 13370.0000 2281.74 83.43 .02
09/08 16:39:00 1340Q0.0000 2281.74 83.43 .00
0%/08 17:09:00 13430.000¢0 2281.75% 83.42 .02
09/08 17:39:00 13460.0000 2281.74 83.45 -, 01
03/08 18:09:00 134%0.0000 2281.79 83.43 .05
09/08 18:39:00 13520.0000 2281.84 83.43 .C5
G9/0B 149:09:00 13550.0000 2281.75% 83.42 ~-. {05
09/08 19:39:00 13580.0000 2281.73 B83.43 -.06
09/08 20:09:00 13610.0000 2281.77 83.43 LG5
049/08 20:39:00 13640.0000 2281.77 83.42 .00
09/08 21:09:400 13670.0000 2281.72 83.44 -.06
09/08 21:38:00 13700.0000 2281.€9 83.41 -.03
09/08 2Z:09%:00 13730.0000 2281.5 83.44 -.10
09/08 22:39%:00 13760.0000 2281.58 83.44 -.01
09/08 23:09:00 13790.0000 2281.53 83.41 ~. 05
09/08 23:39:00 13820.06000 2281.46 83.43 ~.07
09/0% 00:09:00 13850.0000 2281.41 23.43 ~.08
09/09 00:39:00 13880.0000 2281.3% 83.44 ~. G2
04/09% 01:09:00 13910.0600C 2281.35 83 .44 -.04
. 05/09 01:39:00 13340.0000 2281.32 83.43 -.02
¢9/09 02:09:00 13%70.0000 2281.32 83.43 -, 01
09/09 02:39:00 1400C.0000 2281.28 83.45 -.04
09/09 03:09:00 14030.0000 2281.26 83.45% -.02
09/09 03:39:00 14064.0000 2261.29 83.46 .02
09/09 04:09:00 14030.0C00 2281.30 83.43 .02
09/03 04:39:00 14120.0000 2281.33 83.43 02
09/09 05:G3:00 14150,0000 2281.33 83.42 .00
$9/09 05:39:00 14180.06000 2281.37 23 .43 .04
09/09 D6:99:00 14210.0000 2261 .44 83.44 .e8
09/09 ©06:35:00C 14240.0000 2281.42 83.43 -.02
09/09 07:09:00 14270.0000 2281 .42 83.44 00
09/0% 07:39:00 14300.0000 2281.43 83.43 .01
09/08 08:09:00 14330.0060 2281.38 83.46 -.05
99/09 08:37:00 14358.90000 2281 .36 B83.45 -.03 TANDEM INST. OFF BOTTOM (@ 325Q')
69/09 08:39:00 14360.0000 2201.06 83.39 -80.30
09/0% 08:3%:30 14360.5000 2173.15 83,26 -27.91
09/0% D8:49:30 14370.5000 2173.23 80.37 .08 STOP @ 3000¢
09/09 08:50:00 14371.0000 2159.85 8G.30 -13.38
09/09 08:50:30 14371.5000 2120.43 80.24 -39.42
09/09 G8:5L:00 14372.0000 2076.86 80.17 ~-43.56
49/09 08:51:30 14372.5000 2029 .56 80.49 -47.30
09/G% 08:52:00 14373.0000 1973.722 81.10 ~55.284
09/09 08:52:30 14373.5000 1914 .30 31.7%0 -59.43
09/0% 08:53:00 14374.00Q0 1854.76 32.30 ~-59.54
09/09 08:53:30 14374.500Q 17%4.,97% 82.90 -59.79
09/09 08:54:00 14375.0000 1743.74 33.50 -51.23
09/09 08:56:30 14377.5000 1740.60 £6.52 -3.14
09/0% $9:03:00 14384 .0000 1740.98 87.27 .38 STOP @ 2000
09/09 09:0%:00 14386 .00060 16445.71 87.15 -85.27
03/09 09:05:30 14386 .5C00 15%2.07 86.99 -53.64
09/09 09:06:00  14387.0000 1536.63 86.32 -55.44
093/0% 09:06:30 14387.5000 1.48G.90 85 .64 -55.72
09/0% 09:07:00 14388.0000 1423.03 84 .96 -57.88
09/09 09:07:30 14388.5000 1366.20 84 .28 -56.83
09/09 09:08:00 14389.0000 1314.03 83.60 ~-52.17
08/09 09:10:30 14391.5000 1310.47 80.20 -3.56
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COMPANY . WESTERN REFINING SOUTHWEST, INC. PAGE 9 OF 9

WELL NAME : WESTERN REFINIRNG DISPOSAL WELL NG. 1 DATE : 09/16/10
WELL LOCATION : SAN JUAN COUNTY, NM FILE REF: F115903.RS1
v Date Time Test Time Pressure Temp deltap Comment
%‘f MM/DD hh:mm: 88 mmemmm . mmm Psig Deg F Psi Ga. Press Ref. to 14.7 Psi Atm.
@? ____________________________________________________________________________________________________________________________________
09/D9 09:14:00 14395.0000 1309.53 76 .99 -.54
09/09 ©%:17:30C 14398 .5000 13G49.23 T4 5T - €9 STOP @ 1000
08/09 09:18:0¢0 14399.0000 1277.85 74.19 -31.39
08/0% 09:18:30 14339 .5000 1234.17 73.82 -43.67
05/09 09:19:00 14400.0000 1177.24 73.43 ~-56,93
09/09 09:19:30 14400.5000 1117.76 73.086 -59.48
09/09 09:20:00 1440L.0000 1058.27 72.68 ~54,48
0%9/09 09:20:30 14401.5000 996.89 72,298 ~-61.38
09/09 09:21:00 14402.0000 934.986 71.92 ~61.93
09/09 0%$:21:30 14402.5000 830.02 71.54 -44.94
09/09 09:22:00 14403.0000 877.34 71.186 -12.68
08/09 09:30:30 14411 .5000 869.56 70.0% -7.77 SURFACE STOP
E 09/0% 09:31:00 14412.0000 784.68 70.17 -84 .83
09/09 09:31:30 14412.5000 546.27 70.23 ~238.41
09/09 09:32:00 14413.0000 397.17 70.41 ~145.10C
09/09 09:32:30 14413.5000 29 .77 70.53 ~367.40
29/09 09%:33:00 14414.0000 .01 10.65 -25.76
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HESTERN REFINING SOUTHMWEST INC.

Pressure ws dt

INING DISPOSAL WELL NO. 1 TEFTELLER, INC,
SAN JUAN COUNTY, MM 8-3p-18
F115989 .RE1 PRESSURE FALL-0OFF TEST
a6 58 .69 75 .08 1qusgndmlézs.aa 1590 .98 175 .08 286 .98 225 .09 258 .88

Page 13
dt {Hours?




Company: WESTEERN REFINING SOUTHWEST, INC.
Well: WASTE DISPOSAL WELL NO. 1 County: SAN JUAN
Field: {(BLOOMFIELD REFINERY) State: NEW MEXICO
Engineer: NEIL TEFTELLER Date: 09/09/2010
Gauge Type: ELECTRONIC MEMORY Well Type:
Gauge Range: 0 - 5000 Test Type: GRADIENT
Gauge Depth: 3250 ft Status: SHUT IN
Serial No.: 115 File Name: 62272
Tubing: 2-7/8" TO 3221 Packer Depth 3221 ft
Tubing: TO :
Casing: 5-1/2°¢ TO 3600° 0il Level
Perfs.: 3276' - 3408 H20 Level
Perfs.: 3435' - 3460
Shut-in Time 191 hrs
Shut-in BHP 2281 @ 3250 ft Shut-in BHT 83 F @ 3250 ft
Shut-in WHP 873 Shut-in WHT 0 F
Casing CSGP 120
[ Tefteller Incorporated ]

# MD TVD PRESSURE PSI/ft
1 0 0 873.00
2 1000 1000 1309.00 0.436
3 2000 2000 1741.00 0.432
4 3000 3000 2173.00 0.432
5 3250 3250 2281.00 0.432
TAGGED FILL @ 3474°!
WATER LEVEL @ SURFACE
R.B.P. @ 3250

Appendix E Page 14



(o
| WESTERN REFINING SOUTHWEST, INC.
L BLOOMIIELD REFINERY
o . WASTE DISPOSAL WELL NO. [
- N SAN JUAN|COUNTY, NM
FILE NO.|62772
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ACCURACY VERIFICATION

8-February-2010

Gauge Model

Pressure Range

Gauge S/N T Accuracy 0.05% Full Scale
Applied Recorded
Pressure Pressure Difference

psig psig psi Percent (%)
0.01 0.58 0.57 0.0113%
774.08 774.26 ‘ 0.18 0.0036%
1498.24 1497.74 -0.50 -0.0100%
2222.36 2221.86 -0.51 -0.0101%
2946.53 2946.20 -0.33 -0.0065%
3670.66 3670.40 -0.26 -0.0052%
4394 87 4394 .68 -0.19 -0.0038%
5119.00 5119.27 027 0.0054%
4394.87 4395.55 0.68 0.0137%
3670.66 3671.89 1.23 0.0246%
2946.53 294793 1.40 0.0280%
222236 2223.76 1.40 0.0280%
1498.24 1499.05 0.81 0.0161%
774.08 775.24 1.15 0.0231%
0.01 1.10 1.09 ' 0.0218%

. Oven Temperature:  180.6 °F Probe Temperature: 179.9 °F

Smart Gauge Calibration accuracy is confirmed.
Calibrated with RUSKA Pressure Standard. model # 2451-

Serial #24577, Mass Set Serial #24395
Compensated to local acceleration due to gravity

Verified by: —

Micro-Smart Systems fnc. - Houston, Texas 77053 - 713-433-2277 - info@micro-smart.com




ACCURACY VERIFICATION

8-February-2010

Gauge Model Pressure Range A,
Gauge S/N Accuracy 0.05% Full Scale
Applied Recorded
Pressure Pressure Difference
psig psig psi Percent (%)
0.01 0.30 0.29 0.0057%
774.08 774.20 0.12 0.0023%
1498.24 1497.80 -0.44 -0.0089%
222236 2222.06 -0.31 -0.0061%
2946.53 2946.34 -0.19 -0.0038%
3670.66 3670.54 -0.12 -0.0023%
4394 .87 4394.89 . 0.02 0.0005%
5119.00 5119.59 0.59 0.0118%
4394 .87 4395.68 0.81 0.0162%
3670.66 - 3671.97 1.31 0.0262%
2946.53 2948.04 1.51 0.0302%
222236 2223.60 1.24 0.0249%
1498.24 1499.18 (.94 0.0188%
774.08 775.38 1.29 0.0259%
0.01 1.54 1.53 ' 0.0305%
Oven Temperature:  255.1 °F Probe Temperature: 254.4 °F
Smart Gauge Calibration accuracy is confirmed.
Calibrated with RUSKA Pressure Standard, model # 2451~
Serial #24577, Mass Set Serial #24395
Compensated to local acceleration due to gravity
Vertfied by: -

Micro-Smart Systems ine. - Houston, Texas 77053 - 713-433-2277 - info@micro-smart.com
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UL v b o e e e e e
g Office

& Disuric |

& 1625 N. French Dr., Hobbs, NM 88240
District 1l

1301 W. Grand Ave., Artesia, NM 88210

1000 Rio Braros Rd., Aztee, NM 87410
= District 1V

DAUIC UL INCW IVICXKICUD
Energy, Minerals and Natural Resources

OIL CONSERVATION DIVISION
1220 South St. Francis Dr.
Santa Fe, NM 87505

UL TPV Y

May 27, 2004

WELL API NO.
30-045-25002-00

5. Indicate Type of Lease
STATE [] FEE X[]

6. State Oil & Gas Lease No,

1220 S. St. Francis Dr., Santa Fe, NM N/A
87505

SUNDRY NOTICES AND REPORTS ON WELLS
&F (DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH

7. Lease Name or Unit Agreement Name
Disposal

oy PROPOSALS.)

I. Type of Well: Oil Well []
¥ 2. Name of Operator

Western Refining Southwest, Inc. — Bloomfeld Refinery
4 3. Address of Operator

i /50 Road 4990 Bloomfield, NM 87413

8. Well Number #001

9. OGRID Number
037218

10. Pool name or Wildcat

Blanco/Mesa Verde

Gas Well [ OtherX (Disposal)

4. Well Location
Unit Letter 1 : 2442
Secti 27

line and __1250_feet from the __East_ line

Township 29 Range 11 NMPM San Juan
11. Elevation (Show wherher DR, RKB, RT, GR, etc.) - e

_feet from the  South

it or Below-grade Tank Application [ | or Closure | ]
Pittype_ " Depth to Groundwater ‘Distance from nearest fresh water well Distance from nearest surface water 0 0

gaPit Liner Thickness: mil Below-Grade Tank: Volume bbls: Copstruction Material

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

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
;T—: PERFORM REMEDIAL WORK [T]  PLUG AND ABANDON [} REMEDIAL WORK (1  ALTERING CASING []
" TEMPORARILY ABANDON [C1 CHANGE PLANS ] COMMENCE DRILLING OPNS.[J P AND A ]
PULL OR ALTER CASING ] MULTIPLE COMPL [ CASING/CEMENT JOB U v
I OTHER: MIT/BradenheadTest
xJ

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, inciuding estimaled date
of starting any proposed work). SEE RULE 1103. For Multiple Completions: Attach wellbore diagram of proposed completion
or recompletion.

% hereby certify that the information above is true and complete to the best of my knowledge and belief. 1 further certify that any pit or below-
grade tank has been/?viﬁ be constructed or closed according to NMOCD gridelines [, a general permit [] or an (attached) alternative OCD-approved pian [J.

[N
ESIGN ATURE_\ ... !/7 d\‘l WV{W{ D

Type or print name  Cindy Hurtado
or State Use Only

TITLE Environmental Coordinator . DATE  5/19/2010__

E-mail address: cindy.hurtado@wnr.com Telephone No. {505)632-4161

APPROVED BY:
gflonditions of Approval (it any):

TITLE DATE
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DN VG ALY NI I, IVILION T N0 Oil. CONSERVATION DIVISION
AZTEC DISTRIGT OFFICE

R o elela VF
& NATURAL RESOURC f_‘, DEPARTMENT 1000 RIO BRAZOS ROAD
. AZTEC NM 87410
{6056) 334-6178 FAX: {505) 334-8170
http:/femnrd.state.nm.us/ocd/District I 3distric. him

BRADENHEAD TEST REPORT
(submit 1 copy to above-address)

Date of Test 6{ / 7/@ Operat@f\g/w( MWA API #30-0 745’ Py %ﬂﬂ
Property Name‘bepf;gzﬁf Well No._ / LOCdthI’l Umt A Sectloné;? _’ZTownsmp ﬁRanoe /4
Well Status(Shut-In of Producing) In' ial PSI: Tubing Zg Intennedmteﬂ&/é Casing g §/ Bradenhcczd O

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH

PRESSURE FLOW CHARACTERISTICS
Testing Bradenhead INTERM BRADENHEAD  INTERMEDIATE
BH int Csg Int Csg

TIME

5 min Steady Flow

10 min ' Surges

15 min v Down to Nothing //

20 min Nothing
5 25 min Gas
2 . 30 min ‘ ‘ Gas & Water

- Water

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

CLEAR FRESH SALTY ____ SULFUR BLACK,
5 MINUTE SHUT-IN PRESSURE BRADENHEAD () INTERMEDIATE ‘_[)/ / 2
s Db hen o el
Lh s LD en @) picecd
0 /

Byi "MJ‘V’ r/\JWC&w(é Witness / / W JZ@K&/ZF (
EM{MMM-Q Ooof'alna!*z)ﬂ.« L P

(Position)

E-mail address
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Date of Test (6;/ 7’/ J

- Property Name SO, (

Operaf@bg//ﬂ 2
S,

NEW MEXICO ENERGY, MINERALS and
NATURAL RESOURCES DEPARTMENT

RUI€

4,@ API # 30-0 Z/C/Q?&&f,

Locatxon Unit_L SeCa? ﬁwnj 7 Rge 7

. Land Type:
State
Federal

Private -
Indian

Water Injection
Salt Water Disposal _ 4
Gas Injection_
Producing O1l/Gas,
Pressure obervation

5 Temporarily Abandoned Well (Y/N):

TA Expires:

m Casing Pres. MO
W DBradenhead Pres.  (/

" Tubing Pres. 4
[ Int Casing Pres. WaVVis

Pressured annulus up to

psi. for 50

Tbg. SI Pres. Max. Inj. Pres.

Tbg. Inj. Pres.

ST

Mins. ﬂ'”s@assed/ fatled

il i it 7 3777

22756

) L [ 4T
T |

DN /W// L O he j/a sSoc/.

ey

<Xl Q:éfbmq Y DMLJ// v Mu-@fc ey

erator Representdtwe)

By ﬂ AIA{AAWO
: L mv{ranmw}v@ OoaniLﬂ&

N ANMOCD)

Witness /7 /Ma/ﬂé @ZW
&

{(Position)

Rewised 02-11-02

Qil Conservation Division * 1000 Rio Brazos Road * Aztec, New Mexico 87410

Phone: (505) 334-6178 * Fax (505) 334-6170 % http/fwww.emnrd state.nm . ns
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, July 13, 2010 11:25 AM

To: Schmaltz, Randy

Cc: Kuehling, Monica, EMNRD

Subject: Annual Fall-Off Test Scheduling & Test to be Completed by 9/30/2010
Randy:

Good morning. OCD records show that Western Refining SW, Inc. (Western)- Bloomfield has completed it annual MIT w/
Bradenhead and the test was successful.

OCD record also indicate that Western has not scheduled it's Annual Fall-Off Test with the OCD. Please advise or clarify
the date and time that Western is planning to conduct the test. A C-103 must be submitted to document this.

Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @ state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, July 14, 2009 2:44 PM

To: Perrin, Charlie, EMNRD

Cc: 'Schmaltz, Randy'

Subject: FW: XTO Well Site Environmental Activity on Refinery Property (GW-001)
Charlie:

{ think Randy would like to know more about the well mentioned below on the refinery property. Thanks.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @stale.nm.us ' ' .
Website: hitp://www.emnrd.state.nm.us/ocd/index.htm

(Pollution Prevention Guidance is under "Publications”)

From: Chavez, Carl J, EMNRD

Sent: Tuesday, July 14, 2009 2:28 PM

To: 'Schmaltz, Randy'; Monzeglio, Hope, NMENV ' ‘
Cc: Doyle, Todd

Subject: RE: XTO Well Site Environmental Activity on Refinery Property (GW-001)

Randy, et al.:

| believe this is the well that was identified within the 1-mile AOR for the refinery’s UIC Class | Well during the Fall-Off
Test.

I 'am copying the OCD Aztec District Office in this matter in the event there is a discovery of contamination in ground water
that may affect the monitoring and cleanup program at the refinery. [ presume the refinery wouid like to kept apprised of
any information related to the contamination and any corrective action on its property.

Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
"~ Qil Conservation Division, Environmental Bureau

1220 South 3t. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail; Carld.Chavez@state.nm.us

Website: hitp://www.emnrd.state. nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com]
Sent: Tuesday, July 14, 2009 2:16 PM
To: Chavez, Carl J, EMNRD; Monzeglio, Hope, NMENV
Cc: Doyle, Todd
* Subject: XTO Well Site Environmental Activity

Carl,




This email is interided as a follow-up to our phone conversation this afternoon, and notification to OCD and NMED of
environmental activities on Western Refining Southwest Inc. — Bloomfield refinery property the activities are outside of the
‘refinery’s control.

XTO Energy owns and operates a gas well “Davis Gas Com, AP# 30-045-24084" which is focated on property owned by
Western. Western has no control over the operation of the gas well, XTO owns the mineral rights and is therefore entitle
to operate the well.

The refinery discovered that XTO was in the process of doing some environmental investigation activilies at the well. |
contacted XTO Energy representative Kim Champlin, who informed me that the well activities were being done under an
OCD approved work plan. This is all that is known at this time.

Thanks

Randy Schmaltz
Western Refining Southwest, Inc.
Bloomfield Refinery

Main (505) 632-8013
Direct (505) 632-4171
email: randy.schmaltz@wnr.com

This inbound email has been scanned by the MessagelLabs Email Security System.




WELL BUILDUP/FALLOFF TEST PLAN
WESTERN REFINERY
BLOOMFIELD, NM
WASTE DISPOSAL WELL NO. 1

General Test Operational Consideration

The falloff testing for Western’s Waste Disposal Well No. 1 (WDW-1) will be
conducted with tandem bottom hole pressure memory gauges. After 72 hours of stable
injection the bottom hole pressure memory gauges will be lowered into the well (two
memory gauges) and allowed to stabilize for one hour. The well will be shut-in for 72
hours and the affect of any offset wells will be considered. Before performing the fall-
off testing a one mile area of review (AOR) will be conducted to determine the status of
any offset wells that may be injecting into or producing from the WDW-1 injection
interval. If any are found arrangements will be made with the owners of the wells to
monitor those wells during the build-up/fall-off procedure. At the end of the fall-off
test, the bottom hole pressure gauges will be pulled from the well making gradient stops
every 1000 feet.

The injection buildup period will consist of no less than 72 hours at a constant rate and
the pressure fall-off will be maintained for no less than 72 hours. The 72 hour build-
up/fall-off period was established when a fall-off test procedure was performed in July,
2006 and is backed by historical data. WDW-1 injects into the Menefee and Cliff

House formations. In April, 2006 a build-up/fall-off test was performed after a well _
cleanout and acid stimulation. The buildup/falloff test produced measurable results with
all flow regimes present. The permeability was estimated at 1392 md, with a formation
height of 69 feet estimated from spinner logs. The viscosity of the formation fluid was
estimated at 0.63cp. The skin value was estimated at -6.72.

The WDW-1 is in a confined low permeability sand interval and historically is not
capable of producing a bottom hole 100 psi differential pressure drop between the final
injection and shut-in pressures. This can also be seen in the class Il wells in the area
(Basin and XTO). The Basin well is located 4.5-miles north of the Western WDW-1
and the XTO well is located 1 mile northwest of the Western well. The XTO well is
injecting in to the Entrada and Morrison formations. The logs included in
Appendix 1 and Appendix 2 show tight low porosity shale sand and lime stone injection
interval that contains no commercial hydrocarbons. Historical records show that
WDW-1 was hydraulically fractured after it was drilled but no evidence of a hydraulic
fracture shows up in the 2006 build-up/fall-off testing analysis. The hydraulic induced
fracture has most likely closed up and the placed support sand has mostly been crushed.

The memory gauges that will be used are quartz or sapphire gauges that will have a
resolution of 0.0002% (FS) or 0.0003% (FS) respectively. The pressure range of the
gauges will be from 0 — 10,000 psi minimum. These are bottom hole memory gauges
with the best accuracy available. The gauges will be lowered to the top of the injection



interval at 3250 feet. The recording period will be set to record pressures at a minimum
of every 10 seconds.

The fluid that will be used for the injection test is the refinery’s brine waste water
(effluent). A current waste analysis of the fluid will be included in the final report. A
summary of the brine waste water is in Table 2.

A crown valve has been installed on WDW-1. The lubricator will be installed onto the
crown valve before running into the wellbore with the memory gauges. The well will
be shut-in through two inline gate valves, one located at the wellhead and another
located in the pump house. The pump house is located about 30 feet from the
wellhead.

Background Information

All background information will be included in the final report encompassing a log of
the events (Chronology of Field Activity), a over view of the Geology, a current area of
review (AOR) update, fall-off analysis including previous injection data (rate and
volume history), gauge calibration certificates, bottom hole pressure analysis, well
schematic, electric logs, reservoir fluid description, and injection fluid analysis. The
procedure to do the fall-off test will also be included in the final report. If necessary an
AOR update will be included prior to the build-up/fall-off testing to ascertain the offset
injection wells current condition. Historically there has not been any production or
injection in the current injection interval within a one mile radius of WDW-[. All
though a pre-job AOR will need to be conducted as a result of pressure interference
which appeared on the 2006 build-up/fall-off test analysis.

Western Refining (formally Giant Refining) conducted a falloff test on WDW-1 using
quartz crystal bottom hole memory gauges. The tests followed EPA guidelines and
were performed to comply with OCD directives for UIC non-hazardous Class I
injection wells. In July of 2006 a build-up/fall-off test was conducted after the well
stimulation. The 72 hour build-up portion of the testing was done at a constant
injection rate of 70 gallons per minute. The fall-off portion of the testing was
terminated after 84 hours. The WDW-1 had a permeability of 1,392 md (height of 69
ft, reservoir viscosity 0.63 cp) for a radius of investigation of 11,678 ft and a skin of -
6.67. Table 4 is a summary of the pressure falloff results from July 2006 using the
refinery’s brine waste stream.

Attachment 1 is the well schematic for WDW-1. Table 1 is a summary of the injection
intervals for the well. Table 2 is a summary of the injection fluid analysis. Table 3 is a
summary of the formation fluid analysis. A connate water analysis prior to injection
was not found in any of the records, therefore the original formation water properties
will have to be estimated from offset wells. Attachment 2 is a Dual Induction log and
Attachment 3 is.a Neutron Density log. The majority of the background information



can also be found in the permit application that was submitted to the State of New
Mexico Oil Conservation Division for the well on September 10, 1992.

Conduct Annulus Pressure Testing

Utilizing the Western monitoring system, an Annulus Pressure Test (APT) will be run
at 300 psi, for a minimum of 30 minutes. Record data and document it in this report.

Conducting the Fall-off Testing

This is the procedure that will be used to perform the fall-off test at Western Refining
facility in Bloomfield, NM.

First Three Days
" 1. Plant to establish a stabilized injection rate (80 gallons per minute) for a period of three

days with plant pumps.
Day Four

2. Move in and rig up (MIRU) a slickline unit and run in hole (RIH) with a gauge ring and tag

bottom to determine the top of any fill.

3. Pull out of the hole (POOH) with gauge ring and RIH with tandem memory gauges to 3250
feet.

4. Continue injection into the well for one hour to allow the tandem memory ‘gauges to

stabilize.

5. Shut down injection and isolate the well by closing wing valve on the wellhead and in

pump room.
6. Monitor the bottom hole pressure fall-off for three days.
Day Seven

7. After three days, POOH with surface memory tool, making five minute gradient stops at
3250 ft, 3000 ft, 2000 ft, 1000 ft.

8. Rig down slick line unit.
9. Return well to Western Refining.

Evaluation of the Test Results



The fall-off and other analysis will be completed by a geologist and/or qualified
engineer. The Reservoir Engineer will utilize the PAN System analysis program and the
results will be reviewed for accuracy by a licensed professional engineer (PE). The
fall-off analysis will include the following;

e A log-log plot with a derivative diagnostic plot used to identify flow regimes.

e A wellbore storage portion and infinite acting portion of the plot.

e A semi-log plot with wellbore storage, P*, and slope.

¢ An expanded portion of the semi-log plot showing the infinite acting pressure
portion (radial flow).

o The height of the injection interval used for the calculations will be included
analysis section based on historical data.

¢ The viscosity of the formation used for the calculations will be included analysis
section based on historical data.

o A summary of all the equations used for the analysis.

e An explanation of any temperature or pressure anomalous.

The injection records one year prior to the testing will be included in the analysis.



Well Data Table 1

WDW -1
Tubing 2.875”,7.55 Ib/ft, Fluoroline Cement Lined, 3221’
Packer 5.57x 2.875”, Guiberson Tools, Uni-6, ID 1.87”, 3221’
Top of the Cliff House at 3276’
. 3276’ —3408’, 4SPF 0.5 EHD
Perforations

Top of the Menefee at 3400’
3435° — 3460, 4SPF 0.5 EHD

Protection Casing

5.57, 15.5 Ib/ft, 3600°

Ccment Top Protection Casing

Surface

PBTD /' TD

RBP at 3520°, Fill Tagged on 4/20/06 at 3325’ & cleaned out

Formation

'Cliff House / Menefee

Injected Brine Waste Water Table 2

Chermical Refinery Waste Refinery Waste
Water Water
Date March 10, 1998 Sept 27, 2005
Arsenic (mg/L) 0.014 -
Calcium (mg/L) 120 68
Magnesium (mg/L) 39 33
Potassium (mg/L) 27 -
Sodium (mg/L) 920 1659
Chloride (mg/L) 1200 2200
Sulfate (mg/L) 400 708
Alkalinity (CaCO3) (mg/L) 330 100
pH (s.u.) 7.7 8.0
Specific Gravity (g/L) 1.00 - 1.01 1.00 - 1.01




Formation Brine Waste Water Table 3

Chemical Formation Water
Date May 22, 1995
Arsenic (mg/L) 0.023
Cadmium (mg/L) 0.003
Calcium (mg/L) 375
Lead (mg/L) 0.063
Magnesium (mg/L) 99
Potassium (mg/L) 69
Selenium (mg/L) 0.006
Sodium (mg/L) 3610
Chloride (mg/L) 5370
Sulfate (mg/L) 1620
Alkalinity (CaCO3) (mg/L) 306
pH (s.u.) 8.5
Specific Gravity (g/L) -
Summary of Pressure Falloff Test Results Table 4
Pstatic
Test Test 2006 kh/p Vel avg Vtotal end of 2005
No. Date (psia) | (md-ft/cp) (10* bbl/month) ao? gal)
WDW-1
1 07/28/06 | 2306.21 152,433 380.351 3628.800




WESTERN REFINING DISPOSAL WELL #1

NW, SW SECTION 26, T29N, R11W
API NO.: 30-045-29002

SUBSURFACIE | vousron

SOUTH BEND, IN

BATON ROUGE, LA

ATTACHMENT 1

DISPOSAL WELL #1 WELL SCHEMATIC
Western Refining Inc.

Bloomfield, NM

|Date:

4/26/2006

Approved By:

Job No.:

70F5830

lDrawn By:

ris

Checked By:

Scale:

N/A

TOC: Surface
Hole Size: 11.0"

Wt of Tubing: 6.5 #/ft

Tubing ID: 2.128"
Tubing Drift ID: 2.000"

RBP: 3520

TOC: Surface
Hole Size: 7-7/8"

Wt of Tubing Lined: 7.55 #/ft

'Packer: Unknown Packer Type @ 3221’
Could be a Guiberson or similar model Uni-6

8-5/8", 48#/ft, Surface Casing @ 830'

Minimum ID @ Packer: ~1.87" estimated

Perforations: 3276' - 3408' 4JSPF 0.5 EHD
Top of the Cliff House Formation: 3276'

Fill was cleaned out of well on 4/20/06
Fill was orginally tagged at 3325'

Perforations: 3435’ - 3460' 4JSPF 0.5 EHD
Top of the Menefee Formation: 3400'

5-1/2", 15.5#/ft, Production Casing @3600'

Tubing: 2-7/8", Acid Resistant Fluoroline Cement Lined




BLOOMFIELD REFINING DISPOSAL WELL #1 [SUBSURFACE| owoun |
NW, SW SECTION 26, T29N, R11W [~ BATON ROUGE, LA
API NO.: 30-045-29002 _ FIGURE 7

DISPOSAL WELL #1 WELL SCHEMATIC
’ Giant Refining Inc.
Bloomfield, NM

Date: 3/30/2006 Approved By: rls Job No.:  |70F5830

IDrawn By: ris Checked By: Scale: N/A

8-5/8", 48#/ft, Surface Casing @ 830'
TOC: Surface
Hole Size: 11.0"

Tubing: 2-7/8", Acid Resistant Fluoroline Cement Lined
Wt of Tubing: 6.5 #/ft g

Wt of Tubing Lined: 7.55 #/ft

Tubing ID: 2.128"

Tubing Drift ID: 2.000"

Minimum ID @ Packer: ~1.87" estimated

‘ Packer: Unknown Packer Type @ 3221’
” Could be a Guiberson or similar model Uni-6

Perforations: 3276' - 3408' 4JSPF 0.5 EHD
Top of Fill at Top of the Cliff House Formation: 3276’
3325
Fill was cleaned out of well on 4/20/06

Fill was orginally tagged at 3325'

Perforations: 3435' - 3460’ 4JSPF 0.5 EHD
Top of the Menefee Formation: 3400’

RBP: 3520'

5-1/2", 15.54#/ft, Production Casing @3600'
TOC: Surface
Hole Size: 7-7/8"



