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NOTICE OF PUBLICATION 

STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES 

DEPARTMENT OIL CONSERVATION DIVISION 

Notice is hereby given that pursuant to New Mexico Water 
Quality Control Commission Regulations (20.6.2.3108 NMAC), 
the following discharge permit renewal application(s) has been 
submitted to the Director of the New Mexico Oil Conservation 
Division ("OCD"), 1220 S. Saint Francis Drive, Santa Fe, New 
Mexico 87505, Telephone (505) 476-3441: 

(UICI-8-1; UICl-8-2; and UICl-8-3) HollyFrontier Navajo 
Refining, LLC is located at 501 E. Main Street, Artesia, New 
Mexico 88210. Mr. Randy Dade at (575) 746-5281 gives public 
notice on its application to renew three OCD Underground 
Injection Control (UIC) discharge permits to inject treated oil 
field exempt and non-exempt non-hazardous wastewater effluent 
from the Artesia Refinery's on-site wastewater treatment plant. 
Wastewater from the refinery is generated from the treatment 
of water streams from the processing of crude oil, including the 
removal of water entrained in crude oil, the washing of crude oil 
to remove salts and sediment, water used for heating and cooling 
during refining, boiler blowdown, Reverse Osmosis reject water, 
and stormwater collected from process areas pf the refinery. 
Effluent is routed via subsurface pipeline into three Class I injec­
tion wells located approximately 13 miles E-SE of the refinery, 
and are listed below: 

Mewbourne Well No. 1 (WDW-1), API No. 30-015-27592 
(UICI-8-1) UL: 0, Section 31 Township 17 South, Range 28 East, 
NMPM, Eddy County, 660 FSL 2310 FEL, Lat. 32. 78517, Long. 
-104.21376 

WDW-1 is located approximately 11 miles SE of the intersec­
tion ofl-285 and Hwy 82 or approximately 1 mile SW of the 
intersection of Hwy 82 and CR 206. Underground injection at 
WDW-1 occurs within the interval from 7,924 to 8,476 feet (be­
low ground surface- bgs). The injection rate will not exceed 500 
gallons per minute- gpm and the maximum allowable surface 
injection pressure is 1,585 pounds per square inch gauge- psig. 

Chukka Well No. 2 (WDW-2), API No. 30-015-20894 (UICI-8-
2) UL: E, Section 12 Township 18 South, Range 27 East, NMPM, 
Eddy County, 1980 FNL 660 FWL, Lat. 32.76366, Long. 
-104.23848 

WDW- 2 is located approximately 10 miles SE of the intersection 
of US-285 and Hwy 82 or approximately 3 miles South of the in­
tersection of Hwy 82 and CR 204 (Hilltop Road). Underground 
injection at WDW-2 occurs within the interval from 7,570 to 
8,399 feet bgs.- The injection rate will not exceed 500 gpm and 
the maximum allowable surface injection pressure is 1,510 psig. 

Gaines Well No. 3 (WDW-3), API No. 30-015-26575 (UICI-
8-3) UL: N, Section 1 Township 18 South, Range 27'East, JI 
NMPM, Eddy County 790 FSL 2250 FWL, Lat. 32.77121, Long. 
-104.23328 · 

WDW-3 is located approximately 14 miles E-SE of the intersec­
tion ofl-285 and Hwy 82 (Navajo Refinery) or approximately 
2.75 miles S of Hwy 82 and CR 225. Underground injection at 
WDW-3 occurs within the injection interval from 7,660 to 8,620 
feet bgs. The injection rate into WDW-3 will not exceed 500 gpm 
and the maximum allowable surface injection pressure of 1,530 
psig. 

Under round in·ect'on for ea h of the wells occurs within the 



2011 

re nery wastewater quality is approkimately 3,400 ppm Total 
Dissolved Solids- TDS. Formation fluids within the permitted 
injection intervals exceed 10,000 ppm TDS and is not protect­
able. Groundwater is first encountered around the wells at a 
depth of approximately 50 - l 00 feet below land surface. The 
shallow groundwater quality ranges from about 1,500 to 2,200 
ppmTDS. 

The OCD has determined that the applications are administra­
tively complete and has prepared draft permit renewals. OCD 
will accept comi:nents and statements of interest regarding these 
applications and will create a facility-specific mailing list for 
persons who wish to receive future notices. Persons interested in 
obtaining further information, submitting comments or request­
ing to be on a facility-specific mailing list for future notices may 
contact the Environmental Bureau Chief of the Oil Conservation 
Division at the address given above. The administrative com­
pleteness determination and draft permits may be viewed at the 
above address between 8:00 a.m. and 4:00 p.m., Monday through 
Friday, or may also be viewed at the OCD website: http://www. 
emnrd.state.nm.us/ocd/. Persons interested in obtaining a copy 
of the application and draft permits may contact the OCD at the 
address given above. Prior to ruling on any proposed discharge 
permit renewal or major modification, the Director shall allow a 
period of at least thirty (30) days after the date of publication of 
this notice, during w}lich interested persons may submit com­
ments or request that OCD hold a public hearing. Requests for 
a public hearing shall set forth the reasons why a hearing should 
be held. A hearing will be held if the Director determines that 
there is significant public interest. 

If no public hearing is held, the Director will approve or disap­
prove the proposed permit renewal based on information avail­
able, including all comments received. If a public hearing is held, 
the director will approve or disapprove the proposed renewal 
based on information in the application and information sub­
mitted at the hearing. 

Para obtener mas informacion sobre esta solicitud en espaflol, 
sirvase comunicarse por favor: New Mexico Energy, Minerals 
and Natural Resources Department (Depto. Del Energia, Min­
erals y Recursos Naturales de Nuevo Mexico), Oil Conservation 
Division (Depto. Conservacio 'n Del Petr61eo ), 1220 South St. 
Francis Drive, Santa Fe, New Mexico (Contacto: Laura Tulk, 
575-748-1283). 

GIVEN under the Seal of New Mexico Oil Conservation Com­
mission at Santa Fe, New Mexico, on this 10th day of September 
2017. . 

STATE OF NEW MEXICO 
OIL CONSERVATION DIVISION 

SEAL 
David R. Catanach, Director 

Published in the Artesia Daily Press, Artesia, N.M., Sept. IO, 
2017 Legal No. 24409. 
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Chavez, Carl J, EMNRD
From: Denton, Scott <Scott.Denton@HollyFrontier.com>Sent: Wednesday, March 22, 2017 2:47 PMTo: Chavez, Carl J, EMNRDCc: Griswold, Jim, EMNRD; O'Brien, Robert (Bob) K.; Holder, Mike; Moore, Graciela (mooreg2@pbworld.com); Dade, Lewis (Randy); Denton, ScottSubject: HollyFrontier Navajo Refining LLC (UICI-8) WDWs 1, 2 & 3 DP Renewal - Response to CommentsAttachments: 2017-03-22 Navajo Response to Comments for WDWs 1 2 & 3.pdf

Carl,  Attached is Navajo’s response to comments on the Permit Renewal Application.  Randy will upload to OCD site.  Thanks,  SMD  
Scott M. Denton 
Environmental Manager 
 
The HollyFrontier Companies 
P.O. Box 159 
Artesia, NM 88211-0159 
575-746-5487 (o) 
970-581-7268 (c) 
 
Scott.Denton@HollyFrontier.com  
CONFIDENTIALITY NOTICE:  This e-mail, and any attachments, may contain information that is privileged 
and confidential.If you received this message in error, please advise the sender immediately by reply e-mail and 
do not retain any paper or electronic copies of this message or any attachments.Unless expressly stated, nothing 
contained in this message should be construed as a digital or electronic signature or a commitment to a binding 
agreement. 











Side 2

III.  WELL DATA

A.  The following well data must be submitted for each injection well covered by this application.  The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.

(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application.  All items must be addressed for the initial
well.  Responses for additional wells need be shown only when different.  Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.

(2) The injection interval and whether it is perforated or open-hole.

(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted.  Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located.  The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1 INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;
Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-1__________________________________________________________________________________________

WELL LOCATION: 660 feet from the south line and 2,310 feet from the east line of SW/4, SE/4_______31_______17 South_________28 East_____
                                          FOOTAGE LOCATION                            UNIT LETTER                         SECTION           TOWNSHIP             RANGE

WELLBORE SCHEMATIC
WELL CONSTRUCTION DATA

Surface Casing

Hole Size: 17.5-inches____________ Casing Size: 13-3/8-inch
______________

Cemented with: 525______ sx. or _________________________ ft3

Top of Cement: surface___________ Method Determined: _NMOCD _
Intermediate Casing

Hole Size: 12.25-inches_____________ Casing Size: 9-5/8-inch ______

Cemented with: 1,000 sx. or _________________________ ft3

Top of Cement: surface Method Determined: NMOCD
Production Casing

Hole Size: 8.75-inches______________ Casing Size: 7-inch________

Cemented with: 1,370_________ sx. or _________________________ ft3

Top of Cement: surface____________ Method Determined: NMOCD

Total Depth: _____9,004 feet________

Injection Interval
___________7,924 feet ___________feet to_________8,188 feet ________
___________8,220 feet ___________feet to_________8,476 feet ________

(Perforated)



Side 2

INJECTION WELL DATA SHEET

Tubing Size: 4 ½-inch__________________Lining Material: steel construction_____

Type of Packer: Arrow X-1, 7-inch by 3 1/2-inch __________________________________________

Packer Setting Depth: _7,879-feet ______________

Other Type of Tubing/Casing Seal (if applicable): __________________________________________

Additional Data

1. Is this a new well drilled for injection?                     _______Yes  ___ X__No

If no, for what purpose was the well originally drilled? Originally for oil and gas production___

 ______________________________________________________________________________

2. Name of the Injection Formation: __ Lower Wolfcamp, Cisco, and Canyon Formations _______

3. Name of Field or Pool (if applicable): ________________________________________________

4. Has the well ever been perforated in any other zone(s)?  List all such perforated intervals and give plugging detail,
i.e. sacks of cement or plug(s) used. The original oil and gas well was drilled to a total depth of 10,200 feet. When the
well was converted to an injection well in 1999, a cement plug was set from 9,624 to 9,734 feet and 7-inch protection
casing was set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug tagged
at 9,004 feet.  The 7-inch protection casing was perforated with a 0.5-inch diameter hole at  2 shots per foot on a 60°
phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220 feet to 8,476 feet.

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area:
The Abo Formation overlies the Wolfcamp and extends from 5,400 feet to 6,890 feet in WDW-1, from 5,506 feet to
6,728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well known as a major oil
producer in the AOR, the producing intervals lie in the upper Abo, whose equivalents are above 6,100 feet in WDW-1
and above 6,200 feet in WDW-2. The deepest Abo test well in the area is located 6,000 feet east (downdip) of WDW-3
and was drilled to 6,412 feet.





Side 2

III.  WELL DATA

A.  The following well data must be submitted for each injection well covered by this application.  The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.

(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application.  All items must be addressed for the initial
well.  Responses for additional wells need be shown only when different.  Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.

(2) The injection interval and whether it is perforated or open-hole.

(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted.  Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located.  The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1 INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;
Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-2__________________________________________________________________________________________

WELL LOCATION: 1,980 feet from the north line and 660 feet from the west line of SW/4, NW/4 ___12__________18 South_________27 East_____
                                          FOOTAGE LOCATION                            UNIT LETTER                         SECTION           TOWNSHIP             RANGE

WELLBORE SCHEMATIC WELL CONSTRUCTION DATA
Surface Casing

Hole Size: 11-inches____________ Casing Size: 8-5/8-inch_________

Cemented with: 800______ sx. or _________________________ ft3

Top of Cement: surface___________ Method Determined: _NMOCD _
Intermediate Casing

Hole Size: 7-7/8-inches_____________ Casing Size: 5-1/2-inch ______

Cemented with: 1,570 sx. or _________________________ ft3

Top of Cement: surface Method Determined: NMOCD
Production Casing

Hole Size: ______________ Casing Size: ________

Cemented with: _________ sx. or _________________________ ft3

Top of Cement: ____________ Method Determined: NMOCD

Total Depth: _____8,770 feet________

Injection Interval
___________7,570 feet ___________feet to_________7,736 feet ________
___________7,826 feet ___________feet to_________8,399 feet ________

(Perforated)



Side 2

INJECTION WELL DATA SHEET

Tubing Size: 3 ½-inch__________________Lining Material: steel construction_____

Type of Packer: Arrow X-1, 5 1/2-inch by 2 7/8-inch __________________________________________

Packer Setting Depth: _7,528-feet ______________

Other Type of Tubing/Casing Seal (if applicable): __________________________________________

Additional Data

1. Is this a new well drilled for injection?                     _______Yes  ___ X__No

If no, for what purpose was the well originally drilled? Originally for oil and gas production___

 ______________________________________________________________________________

2. Name of the Injection Formation: __ Lower Wolfcamp, Cisco, and Canyon Formations _______

3. Name of Field or Pool (if applicable): ________________________________________________

4. Has the well ever been perforated in any other zone(s)?  List all such perforated intervals and give plugging detail,
i.e. sacks of cement or plug(s) used. The original oil and gas well was drilled to a total depth of 10,200 feet. When the
well was converted to an injection well in 1999, a cement plug was set from 9,624 to 9,734 feet and 7-inch protection
casing was set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug
tagged at 9,004 feet. The 7-inch protection casing was perforated with a 0.5-inch diameter hole at 2 shots per foot on
a 60° phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220 feet to 8,476 feet.

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area:
The Abo Formation overlies the Wolfcamp and extends from 5,400 feet to 6,890 feet in WDW-1, from 5,506 feet to
6,728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well known as a major oil
producer in the AOR, the producing intervals lie in the upper Abo, whose equivalents are above 6,100 feet in WDW-
1 and above 6,200 feet in WDW-2. The deepest Abo test well in the area is located 6,000 feet east (downdip) of WDW-
3 and was drilled to 6,412 feet.





Side 2

III.  WELL DATA

A.  The following well data must be submitted for each injection well covered by this application.  The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.

(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application.  All items must be addressed for the initial
well.  Responses for additional wells need be shown only when different.  Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.

(2) The injection interval and whether it is perforated or open-hole.

(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted.  Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located.  The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.



Side 1 INJECTION WELL DATA SHEET

OPERATOR: Facility: HollyFrontier Navajo Refining LLC, 501 East Main, Artesia, New Mexico 88210;
Contact: Randy Dade, Environmental Specialist, (575) 746-5281, Lewis.Dade@HollyFrontier.com

WELL NAME & NUMBER: _WDW-3__________________________________________________________________________________________

WELL LOCATION: __________________________________________________________________1__________18 South_________27 East_____
                                          FOOTAGE LOCATION                            UNIT LETTER                         SECTION           TOWNSHIP             RANGE

WELLBORE SCHEMATIC
WELL CONSTRUCTION DATA

Surface Casing

Hole Size: 17.5-inches____________ Casing Size: 13-3/8-inch
______________

Cemented with: 425______ sx. or _________________________ ft3

Top of Cement: surface___________ Method Determined: _NMOCD _
Intermediate Casing

Hole Size: 12.25-inches_____________ Casing Size: 9-5/8-inch ______

Cemented with: 1,025 sx. or _________________________ ft3

Top of Cement: surface Method Determined: NMOCD
Production Casing

Hole Size: 8.75-inches______________ Casing Size: 7-inch________

Cemented with: 1,350_________ sx. or _________________________ ft3

Top of Cement: surface____________ Method Determined: NMOCD

Total Depth: _____9,022 feet________

Injection Interval
___________7,650 feet ___________feet to_________8,450 feet ________
___________8,540 feet ___________feet to_________8,620 feet ________

(Perforated)



Side 2

INJECTION WELL DATA SHEET

Tubing Size: 4 ½-inch__________________Lining Material: steel construction_____

Type of Packer: Arrow X-1, 7-inch by 2-7/8-inch __________________________________________

Packer Setting Depth: _7,575-feet ______________

Other Type of Tubing/Casing Seal (if applicable): __________________________________________

Additional Data

1. Is this a new well drilled for injection?                     _______Yes  ___ X__No

If no, for what purpose was the well originally drilled? Originally for oil and gas production___

 ______________________________________________________________________________

2. Name of the Injection Formation: __ Lower Wolfcamp, Cisco, and Canyon Formations _______

3. Name of Field or Pool (if applicable): ________________________________________________

4. Has the well ever been perforated in any other zone(s)?  List all such perforated intervals and give plugging detail,
i.e. sacks of cement or plug(s) used. The original oil and gas well was drilled to a total depth of 10,200 feet. When the
well was converted to an injection well in 1999, a cement plug was set from 9,624 to 9,734 feet and 7-inch protection
casing was set at 9,094 feet. A bottom plug was installed into the base of the 7-inch casing with the top of the plug tagged
at 9,004 feet.  The 7-inch protection casing was perforated with a 0.5-inch diameter hole at  2 shots per foot on a 60°
phasing. The perforations are located between 7,924 feet and 8,188 feet and from 8,220 feet to 8,476 feet.

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area:
The Abo Formation overlies the Wolfcamp and extends from 5,400 feet to 6,890 feet in WDW-1, from 5,506 feet to
6,728 feet in WDW-2, and from 5,380 feet to 6,745 feet in WDW-3. Although the Abo is well known as a major oil
producer in the AOR, the producing intervals lie in the upper Abo, whose equivalents are above 6,100 feet in WDW-1
and above 6,200 feet in WDW-2. The deepest Abo test well in the area is located 6,000 feet east (downdip) of WDW-3
and was drilled to 6,412 feet.



PUBLIC NOTICE

STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT OIL

CONSERVATION DIVISION

In accordance with 20.6.2.3108.F NMAC, HollyFrontier Navajo Refining LLC,
located at 501 E. Main Street, Artesia, New Mexico, hereby gives public notice of its
application to renew the New Mexico Oil Conservation Division (OCD) discharge
permit to inject treated non-hazardous waste water effluent from the refinery’s on-site
wastewater treatment plant into three Class I (nonhazardous) injection wells listed
below:

· WDW-1 (API# 30-015-27592). The WDW-1 is located in the SW/4, SE/4 of
Section 31, Township 17 South, Range 28 East, NMPM, Eddy County, New
Mexico. The WDW-1 is located approximately 11 miles SE of the intersection
of I-285 and Hwy 82 or approximately 1 mile SW of the intersection of Hwy 82
and CR-206.

· WDW-2 (API# 30-015-20894). The WDW-2 is located in the SW/4, NW/4 of
Section 12, Township 18 South, Range 27 East, NMPM, Eddy County, New
Mexico. The WDW- 2 is located approximately 10 miles SE of the intersection
of US-285 and Hwy 82 or approximately 3 miles South of the intersection of
Hwy 82 and CR-204 (Hilltop Road).

· WDW-3 (API# 30-015-26575). The WDW-3 is located in the SE/4, SW/4 of
Section 1, Township 18 South, Range 27 East, NMPM, Eddy County, New
Mexico. The WDW-3 is located approximately 14 miles E-SE of the
intersection of I-285 and Hwy 82 (Navajo Refinery) or approximately 2.75
miles S of Hwy 82 and CR-225.

Waste water from the refinery is generated from the treatment of waters from the
processing of crude oil, including the removal of water entrained in crude oil, the
washing of crude oil to remove salts and sediment, water used for heating and
cooling during refining, boiler blowdown, and stormwater collected from process
portions of the refinery. Underground injection for each of the wells occurs within the
Lower Wolfcamp, Cisco and Canyon Formations.

· Underground injection at WDW-1 occurs within the injection interval from 7,924 to
8,476 feet (log depth). The injection rate into WDW-1 will not exceed 500 gpm and
the maximum allowable surface injection pressure is 1,585 psig. The injected
refinery waste water quality is approximately 3,400 mg/L total dissolved solids
(TDS).

· Underground injection at WDW-2 occurs within the injection interval from 7,570 to
8,399 feet (log depth). The injection rate into WDW-2 will not exceed 500 gpm and



the maximum allowable surface injection pressure is 1,514 psig. The injected
refinery waste water quality is approximately 3,400 mg/L TDS.

· Underground injection at WDW-3 occurs within the injection interval from 7,660
to 8,620 feet (log depth). The injection rate into WDW-3 will not exceed 500
gpm and the maximum allowable surface injection pressure of 1,530 psig.

The injected refinery waste water quality is approximately 3,400 mg/L TDS.
Formation fluids within the permitted injection interval exceeds 10,000 mg/L TDS.
Groundwater is first encountered in the area of the wells is at a depth range of
approximately 50 to 150 feet below land surface. The groundwater quality ranges
from about 1,500 to 2,200 mg/L TDS.

Persons interested in obtaining further information, submitting comments, or
requesting to be on a facility-specific mailing list for future notices may contact the
Environmental Bureau Chief of the New Mexico Oil Conservation Division.

Comments and inquiries on regulations should be directed to:

Director
New Mexico Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
Telephone: (505) 476-3440

When corresponding, please reference the name of the applicant and the well name.
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August 01, 2016

Navajo Refining Company
Scott Denton

Dear Scott Denton:

RE: Quarterly WDW-1, 2, &3  Inj Well OrderNo.: 1607300

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 2 sample(s) on 7/7/2016 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA METHOD 300.0: ANIONS Analyst: LGT
Fluoride * 7/8/2016 1:28:08 AM2.0 mg/L 208.9
Chloride 7/8/2016 1:28:08 AM10 mg/L 20400
Bromide 7/8/2016 1:15:44 AM0.10 mg/L 10.78
Phosphorus, Orthophosphate (As P) H 7/8/2016 1:28:08 AM10 mg/L 20ND
Sulfate 7/8/2016 11:57:26 PM50 mg/L 1001700
Nitrate+Nitrite as N 7/8/2016 2:05:22 AM1.0 mg/L 5ND

EPA METHOD 7470: MERCURY Analyst: pmf
Mercury 7/15/2016 10:35:40 AM0.00020 mg/L 1ND

MERCURY, TCLP Analyst: ELS
Mercury 7/21/2016 2:26:41 PM0.020 mg/L 1ND

EPA METHOD 6010B:  TCLP METALS Analyst: ELS
Arsenic 7/20/2016 6:42:47 AM5.0 mg/L 1ND
Barium 7/20/2016 6:42:47 AM100 mg/L 1ND
Cadmium 7/20/2016 6:42:47 AM1.0 mg/L 1ND
Chromium 7/20/2016 6:42:47 AM5.0 mg/L 1ND
Lead 7/20/2016 6:42:47 AM5.0 mg/L 1ND
Selenium 7/20/2016 6:42:47 AM1.0 mg/L 1ND
Silver 7/20/2016 6:42:47 AM5.0 mg/L 1ND

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS
Aluminum 7/21/2016 11:41:44 AM0.10 mg/L 50.87
Antimony 7/21/2016 11:36:00 AM0.050 mg/L 1ND
Arsenic 7/21/2016 11:36:00 AM0.020 mg/L 10.038
Barium 7/21/2016 11:36:00 AM0.020 mg/L 1ND
Beryllium 7/21/2016 11:36:00 AM0.0030 mg/L 1ND
Cadmium 7/21/2016 11:36:00 AM0.0020 mg/L 1ND
Calcium 7/21/2016 11:48:56 AM20 mg/L 20150
Chromium 7/21/2016 11:36:00 AM0.0060 mg/L 1ND
Cobalt 7/21/2016 11:36:00 AM0.0060 mg/L 1ND
Copper 7/21/2016 11:36:00 AM0.0060 mg/L 1ND
Iron 7/21/2016 11:36:00 AM0.050 mg/L 10.23
Lead 7/21/2016 11:36:00 AM0.0050 mg/L 1ND
Magnesium 7/21/2016 11:36:00 AM1.0 mg/L 145
Manganese 7/21/2016 11:36:00 AM0.0020 mg/L 10.096
Nickel 7/21/2016 11:36:00 AM0.010 mg/L 1ND
Potassium 7/21/2016 11:41:44 AM5.0 mg/L 569
Selenium 7/21/2016 11:36:00 AM0.050 mg/L 1ND
Silver 7/21/2016 11:36:00 AM0.0050 mg/L 1ND

Qualifiers:   

Page 1 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS
Sodium 7/21/2016 11:48:56 AM20 mg/L 20760
Strontium 7/21/2016 11:48:56 AM0.20 mg/L 202.3
Thallium 7/21/2016 11:41:44 AM0.25 mg/L 5ND
Zinc 7/21/2016 11:36:00 AM0.020 mg/L 10.042
Silica 7/21/2016 11:41:44 AM5.4 mg/L 518

EPA METHOD 8260B:  VOLATILES Analyst: SUB
Acetonitrile 7/19/20160.50 µg/L 1110
Allyl chloride 7/19/20160.50 µg/L 1ND
Chloroprene 7/19/20160.50 µg/L 1ND
Cyclohexane 7/19/20160.50 µg/L 1ND
Diethyl ether 7/19/20160.50 µg/L 1ND
Diisopropyl ether 7/19/20160.50 µg/L 1ND
Epichlorohydrin 7/19/20165.0 µg/L 1ND
Ethyl acetate 7/19/20160.50 µg/L 1ND
Ethyl methacrylate 7/19/20162.5 µg/L 1ND
Ethyl tert-butyl ether 7/19/20160.50 µg/L 1ND
Freon-113 7/19/20160.50 µg/L 1ND
Isobutanol 7/19/201610 µg/L 1ND
Isopropyl acetate 7/19/20160.50 µg/L 1ND
Methacrylonitrile 7/19/20162.5 µg/L 1ND
Methyl acetate 7/19/20160.50 µg/L 1ND
Methyl ethyl ketone 7/19/20162.5 µg/L 1ND
Methyl isobutyl ketone 7/19/20162.5 µg/L 1ND
Methyl methacrylate 7/19/20162.5 µg/L 1ND
Methylcyclohexane 7/19/20161.0 µg/L 1ND
n-Amyl acetate 7/19/20160.50 µg/L 1ND
n-Hexane 7/19/20160.50 µg/L 1ND
Nitrobenzene 7/19/20165.0 µg/L 1ND
Pentachloroethane 7/19/20165.0 µg/L 1ND
p-isopropyltoluene 7/19/20160.50 µg/L 1ND
Propionitrile 7/19/20162.5 µg/L 1ND
Tetrahydrofuran 7/19/20160.50 µg/L 1ND
Benzene 7/19/20160.50 µg/L 1ND
Toluene 7/19/20160.50 µg/L 12.4
Ethylbenzene 7/19/20160.50 µg/L 1ND
Methyl tert-butyl ether (MTBE) 7/19/201610 µg/L 1ND
1,2,4-Trimethylbenzene 7/19/20160.50 µg/L 1ND
1,3,5-Trimethylbenzene 7/19/20160.50 µg/L 1ND
1,2-Dichloroethane (EDC) 7/19/20160.50 µg/L 1ND

Qualifiers:   

Page 2 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA METHOD 8260B:  VOLATILES Analyst: SUB
1,2-Dibromoethane (EDB) 7/19/20160.50 µg/L 1ND
Naphthalene 7/19/20160.50 µg/L 1ND
Acetone 7/19/20162.5 µg/L 14.6
Bromobenzene 7/19/20160.50 µg/L 1ND
Bromodichloromethane 7/19/20160.50 µg/L 1ND
Bromoform 7/19/20160.50 µg/L 1ND
Bromomethane 7/19/20160.50 µg/L 1ND
2-Butanone 7/19/20162.5 µg/L 1ND
Carbon disulfide 7/19/20160.50 µg/L 1ND
Carbon Tetrachloride 7/19/20160.50 µg/L 1ND
Chlorobenzene 7/19/20160.50 µg/L 1ND
Chloroethane 7/19/20160.50 µg/L 1ND
Chloroform 7/19/20160.50 µg/L 1ND
Chloromethane 7/19/20160.50 µg/L 11.4
2-Chlorotoluene 7/19/20160.50 µg/L 1ND
4-Chlorotoluene 7/19/20160.50 µg/L 1ND
cis-1,2-DCE 7/19/20160.50 µg/L 1ND
cis-1,3-Dichloropropene 7/19/20160.50 µg/L 1ND
1,2-Dibromo-3-chloropropane 7/19/20160.50 µg/L 1ND
Dibromochloromethane 7/19/20160.50 µg/L 1ND
Dibromomethane 7/19/20160.50 µg/L 1ND
1,2-Dichlorobenzene 7/19/20160.50 µg/L 1ND
1,3-Dichlorobenzene 7/19/20160.50 µg/L 1ND
1,4-Dichlorobenzene 7/19/20160.50 µg/L 1ND
Dichlorodifluoromethane 7/19/20160.50 µg/L 1ND
1,1-Dichloroethane 7/19/20160.50 µg/L 1ND
1,1-Dichloroethene 7/19/20160.50 µg/L 1ND
1,2-Dichloropropane 7/19/20160.50 µg/L 1ND
1,3-Dichloropropane 7/19/20160.50 µg/L 1ND
2,2-Dichloropropane 7/19/20160.50 µg/L 1ND
1,1-Dichloropropene 7/19/20160.50 µg/L 1ND
Hexachlorobutadiene 7/19/20160.50 µg/L 1ND
2-Hexanone 7/19/20160.50 µg/L 1ND
Isopropylbenzene 7/19/20160.50 µg/L 1ND
Methylene Chloride 7/19/20162.5 µg/L 1ND
n-Butylbenzene 7/19/20160.50 µg/L 1ND
n-Propylbenzene 7/19/20160.50 µg/L 1ND
sec-Butylbenzene 7/19/20160.50 µg/L 1ND
Styrene 7/19/20160.50 µg/L 1ND

Qualifiers:   

Page 3 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA METHOD 8260B:  VOLATILES Analyst: SUB
tert-Butylbenzene 7/19/20160.50 µg/L 1ND
1,1,1,2-Tetrachloroethane 7/19/20160.50 µg/L 1ND
1,1,2,2-Tetrachloroethane 7/19/20160.50 µg/L 1ND
Tetrachloroethene (PCE) 7/19/20160.50 µg/L 1ND
trans-1,2-DCE 7/19/20160.50 µg/L 1ND
trans-1,3-Dichloropropene 7/19/20160.50 µg/L 1ND
1,2,3-Trichlorobenzene 7/19/20160.50 µg/L 1ND
1,2,4-Trichlorobenzene 7/19/20160.50 µg/L 1ND
1,1,1-Trichloroethane 7/19/20160.50 µg/L 1ND
1,1,2-Trichloroethane 7/19/20160.50 µg/L 1ND
Trichloroethene (TCE) 7/19/20160.50 µg/L 1ND
Trichlorofluoromethane 7/19/20160.50 µg/L 1ND
1,2,3-Trichloropropane 7/19/20160.50 µg/L 1ND
Vinyl chloride 7/19/20160.50 µg/L 1ND
mp-Xylenes 7/19/20161.0 µg/L 1ND
o-Xylene 7/19/20160.50 µg/L 1ND
tert-Amyl methyl ether 7/19/20160.50 µg/L 1ND
tert-Butyl alcohol 7/19/20160.50 µg/L 1ND
Acrolein 7/19/20162.5 µg/L 1ND
Acrylonitrile 7/19/20162.5 µg/L 1ND
Bromochloromethane 7/19/20160.50 µg/L 1ND
2-Chloroethyl vinyl ether 7/19/20160.50 µg/L 1ND
Iodomethane 7/19/20160.50 µg/L 1ND
trans-1,4-Dichloro-2-butene 7/19/20160.50 µg/L 1ND
Vinyl acetate 7/19/20160.50 µg/L 1ND
1,4-Dioxane 7/19/201620 µg/L 1ND
    Surr: 1,2-Dichlorobenzene-d4 7/19/201670-130 %Rec 198.8
    Surr: 4-Bromofluorobenzene 7/19/201670-130 %Rec 195.6
    Surr: Toluene-d8 7/19/201670-130 %Rec 1101

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB
1,1-Biphenyl 7/15/20162.5 µg/L 1ND
Atrazine 7/15/20162.5 µg/L 1ND
Benzaldehyde 7/15/20162.5 µg/L 1ND
Caprolactam 7/15/20162.5 µg/L 1ND
N-Nitroso-di-n-butylamine 7/15/20162.5 µg/L 1ND
Acetophenone 7/15/201625 µg/L 1ND
1-Methylnaphthalene 7/15/201625 µg/L 1ND
2,3,4,6-Tetrachlorophenol 7/15/201625 µg/L 1ND
2,4,5-Trichlorophenol 7/15/201625 µg/L 1ND

Qualifiers:   

Page 4 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB
2,4,6-Trichlorophenol 7/15/201625 µg/L 1ND
2,4-Dichlorophenol 7/15/201625 µg/L 1ND
2,4-Dimethylphenol 7/15/201625 µg/L 1ND
2,4-Dinitrophenol 7/15/201625 µg/L 1ND
2,4-Dinitrotoluene 7/15/201625 µg/L 1ND
2,6-Dinitrotoluene 7/15/201625 µg/L 1ND
2-Chloronaphthalene 7/15/201625 µg/L 1ND
2-Chlorophenol 7/15/201625 µg/L 1ND
2-Methylnaphthalene 7/15/201625 µg/L 1ND
2-Methylphenol 7/15/201625 µg/L 1ND
2-Nitroaniline 7/15/201625 µg/L 1ND
2-Nitrophenol 7/15/201625 µg/L 1ND
3,3´-Dichlorobenzidine 7/15/201625 µg/L 1ND
3-Nitroaniline 7/15/201625 µg/L 1ND
4,6-Dinitro-2-methylphenol 7/15/201625 µg/L 1ND
4-Bromophenyl phenyl ether 7/15/201625 µg/L 1ND
4-Chloro-3-methylphenol 7/15/201625 µg/L 1ND
4-Chloroaniline 7/15/201625 µg/L 1ND
4-Chlorophenyl phenyl ether 7/15/201625 µg/L 1ND
4-Nitroaniline 7/15/201625 µg/L 1ND
4-Nitrophenol 7/15/201625 µg/L 1ND
Acenaphthene 7/15/201625 µg/L 1ND
Acenaphthylene 7/15/201625 µg/L 1ND
Anthracene 7/15/201625 µg/L 1ND
Benzo(g,h,i)perylene 7/15/201625 µg/L 1ND
Benz(a)anthracene 7/15/20160.50 µg/L 1ND
Benzo(a)pyrene 7/15/20160.50 µg/L 1ND
Benzo(b)fluoranthene 7/15/20160.50 µg/L 1ND
Benzo(k)fluoranthene 7/15/20160.50 µg/L 1ND
Bis(2-chloroethoxy)methane 7/15/201625 µg/L 1ND
Bis(2-chloroethyl)ether 7/15/201625 µg/L 1ND
Bis(2-chloroisopropyl)ether 7/15/201625 µg/L 1ND
Bis(2-ethylhexyl)phthalate 7/15/201625 µg/L 1ND
Butyl benzyl phthalate 7/15/201625 µg/L 1ND
Carbazole 7/15/201625 µg/L 1ND
Chrysene 7/15/20160.50 µg/L 1ND
Dibenz(a,h)anthracene 7/15/20160.50 µg/L 1ND
Dibenzofuran 7/15/201625 µg/L 1ND
Diethyl phthalate 7/15/201625 µg/L 1ND

Qualifiers:   

Page 5 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB
Dimethyl phthalate 7/15/201625 µg/L 1ND
Di-n-butyl phthalate 7/15/201625 µg/L 1ND
Di-n-octyl phthalate 7/15/201625 µg/L 1ND
Fluoranthene 7/15/201625 µg/L 1ND
Fluorene 7/15/201625 µg/L 1ND
Hexachlorobenzene 7/15/20165.0 µg/L 1ND
Hexachlorobutadiene 7/15/201625 µg/L 1ND
Hexachlorocyclopentadiene 7/15/201625 µg/L 1ND
Hexachloroethane 7/15/201625 µg/L 1ND
Indeno(1,2,3-cd)pyrene 7/15/20160.50 µg/L 1ND
Isophorone 7/15/201625 µg/L 1ND
Naphthalene 7/15/201625 µg/L 1ND
Nitrobenzene 7/15/201625 µg/L 1ND
N-Nitrosodi-n-propylamine 7/15/201625 µg/L 1ND
N-Nitrosodiphenylamine 7/15/201610 µg/L 1ND
Pentachlorophenol 7/15/201625 µg/L 1ND
Phenanthrene 7/15/201625 µg/L 1ND
Phenol 7/15/201625 µg/L 1ND
Pyrene 7/15/201625 µg/L 1ND
o-Toluidine 7/15/201610 µg/L 1ND
Pyridine 7/15/201625 µg/L 1ND
1,2,4,5-Tetrachlorobenzene 7/15/201625 µg/L 1ND
    Surr: 2,4,6-Tribromophenol 7/15/201663-110 %Rec 198.8
    Surr: 2-Fluorobiphenyl 7/15/201658-112 %Rec 183.2
    Surr: 2-Fluorophenol 7/15/201647-109 %Rec 161.0
    Surr: Nitrobenzene-d5 7/15/201658-110 %Rec 191.2
    Surr: Phenol-d5 7/15/201652-105 %Rec 175.6
    Surr: Terphenyl-d14 7/15/201622-133 %Rec 151.2

CORROSIVITY Analyst: SUB
pH 7/13/2016pH Units 17.54

IGNITABILITY METHOD 1010 Analyst: SUB
Ignitability 7/21/20160 °F 1>200

CYANIDE, REACTIVE Analyst: SUB
Cyanide, Reactive 7/19/20160.0100 mg/L 1ND

SULFIDE, REACTIVE Analyst: SUB
Reactive Sulfide 7/14/20160.46 mg/L 1ND

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR

Qualifiers:   

Page 6 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 7/5/2016 8:30:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1607300-001

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR
Conductivity 7/8/2016 12:37:31 PM1.0 µmhos/cm 14600

SM4500-H+B: PH Analyst: JRR
pH H 7/8/2016 12:37:31 PM1.68 pH units 17.61

SM2320B: ALKALINITY Analyst: JRR
Bicarbonate (As CaCO3) 7/8/2016 12:37:31 PM20.00 mg/L CaCO3 1271.4
Carbonate (As CaCO3) 7/8/2016 12:37:31 PM2.000 mg/L CaCO3 1ND
Total Alkalinity (as CaCO3) 7/8/2016 12:37:31 PM20.00 mg/L CaCO3 1271.4

SPECIFIC GRAVITY Analyst: JRR
Specific Gravity 7/8/2016 12:11:00 PM0 11.004

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 7/8/2016 4:07:00 PM20.0 mg/L 13160

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1607300-002

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA METHOD 8260B:  VOLATILES Analyst: SUB
Acetonitrile 7/19/20160.50 µg/L 1ND
Allyl chloride 7/19/20160.50 µg/L 1ND
Chloroprene 7/19/20160.50 µg/L 1ND
Cyclohexane 7/19/20160.50 µg/L 1ND
Diethyl ether 7/19/20160.50 µg/L 1ND
Diisopropyl ether 7/19/20160.50 µg/L 1ND
Epichlorohydrin 7/19/20165.0 µg/L 1ND
Ethyl acetate 7/19/20160.50 µg/L 1ND
Ethyl methacrylate 7/19/20162.5 µg/L 1ND
Ethyl tert-butyl ether 7/19/20160.50 µg/L 1ND
Freon-113 7/19/20160.50 µg/L 1ND
Isobutanol 7/19/201610 µg/L 1ND
Isopropyl acetate 7/19/20160.50 µg/L 1ND
Methacrylonitrile 7/19/20162.5 µg/L 1ND
Methyl acetate 7/19/20160.50 µg/L 1ND
Methyl ethyl ketone 7/19/20162.5 µg/L 1ND
Methyl isobutyl ketone 7/19/20162.5 µg/L 1ND
Methyl methacrylate 7/19/20162.5 µg/L 1ND
Methylcyclohexane 7/19/20161.0 µg/L 1ND
n-Amyl acetate 7/19/20160.50 µg/L 1ND
n-Hexane 7/19/20160.50 µg/L 1ND
Nitrobenzene 7/19/20165.0 µg/L 1ND
Pentachloroethane 7/19/20165.0 µg/L 1ND
p-isopropyltoluene 7/19/20160.50 µg/L 1ND
Propionitrile 7/19/20162.5 µg/L 1ND
Tetrahydrofuran 7/19/20160.50 µg/L 1ND
Benzene 7/19/20160.50 µg/L 1ND
Toluene 7/19/20160.50 µg/L 1ND
Ethylbenzene 7/19/20160.50 µg/L 1ND
Methyl tert-butyl ether (MTBE) 7/19/201610 µg/L 1ND
1,2,4-Trimethylbenzene 7/19/20160.50 µg/L 1ND
1,3,5-Trimethylbenzene 7/19/20160.50 µg/L 1ND
1,2-Dichloroethane (EDC) 7/19/20160.50 µg/L 1ND
1,2-Dibromoethane (EDB) 7/19/20160.50 µg/L 1ND
Naphthalene 7/19/20160.50 µg/L 1ND
Acetone 7/19/20162.5 µg/L 1ND
Bromobenzene 7/19/20160.50 µg/L 1ND
Bromodichloromethane 7/19/20160.50 µg/L 1ND
Bromoform 7/19/20160.50 µg/L 1ND

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1607300-002

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA METHOD 8260B:  VOLATILES Analyst: SUB
Bromomethane 7/19/20160.50 µg/L 1ND
2-Butanone 7/19/20162.5 µg/L 1ND
Carbon disulfide 7/19/20160.50 µg/L 1ND
Carbon Tetrachloride 7/19/20160.50 µg/L 1ND
Chlorobenzene 7/19/20160.50 µg/L 1ND
Chloroethane 7/19/20160.50 µg/L 1ND
Chloroform 7/19/20160.50 µg/L 1ND
Chloromethane 7/19/20160.50 µg/L 1ND
2-Chlorotoluene 7/19/20160.50 µg/L 1ND
4-Chlorotoluene 7/19/20160.50 µg/L 1ND
cis-1,2-DCE 7/19/20160.50 µg/L 1ND
cis-1,3-Dichloropropene 7/19/20160.50 µg/L 1ND
1,2-Dibromo-3-chloropropane 7/19/20160.50 µg/L 1ND
Dibromochloromethane 7/19/20160.50 µg/L 1ND
Dibromomethane 7/19/20160.50 µg/L 1ND
1,2-Dichlorobenzene 7/19/20160.50 µg/L 1ND
1,3-Dichlorobenzene 7/19/20160.50 µg/L 1ND
1,4-Dichlorobenzene 7/19/20160.50 µg/L 1ND
Dichlorodifluoromethane 7/19/20160.50 µg/L 1ND
1,1-Dichloroethane 7/19/20160.50 µg/L 1ND
1,1-Dichloroethene 7/19/20160.50 µg/L 1ND
1,2-Dichloropropane 7/19/20160.50 µg/L 1ND
1,3-Dichloropropane 7/19/20160.50 µg/L 1ND
2,2-Dichloropropane 7/19/20160.50 µg/L 1ND
1,1-Dichloropropene 7/19/20160.50 µg/L 1ND
Hexachlorobutadiene 7/19/20160.50 µg/L 1ND
2-Hexanone 7/19/20160.50 µg/L 1ND
Isopropylbenzene 7/19/20160.50 µg/L 1ND
Methylene Chloride 7/19/20162.5 µg/L 1ND
n-Butylbenzene 7/19/20160.50 µg/L 1ND
n-Propylbenzene 7/19/20160.50 µg/L 1ND
sec-Butylbenzene 7/19/20160.50 µg/L 1ND
Styrene 7/19/20160.50 µg/L 1ND
tert-Butylbenzene 7/19/20160.50 µg/L 1ND
1,1,1,2-Tetrachloroethane 7/19/20160.50 µg/L 1ND
1,1,2,2-Tetrachloroethane 7/19/20160.50 µg/L 1ND
Tetrachloroethene (PCE) 7/19/20160.50 µg/L 1ND
trans-1,2-DCE 7/19/20160.50 µg/L 1ND
trans-1,3-Dichloropropene 7/19/20160.50 µg/L 1ND

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1607300-002

Date Reported: 8/1/2016

Analytical Report
Lab Order 1607300

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 7/7/2016 10:15:00 AM

EPA METHOD 8260B:  VOLATILES Analyst: SUB
1,2,3-Trichlorobenzene 7/19/20160.50 µg/L 1ND
1,2,4-Trichlorobenzene 7/19/20160.50 µg/L 1ND
1,1,1-Trichloroethane 7/19/20160.50 µg/L 1ND
1,1,2-Trichloroethane 7/19/20160.50 µg/L 1ND
Trichloroethene (TCE) 7/19/20160.50 µg/L 1ND
Trichlorofluoromethane 7/19/20160.50 µg/L 1ND
1,2,3-Trichloropropane 7/19/20160.50 µg/L 1ND
Vinyl chloride 7/19/20160.50 µg/L 1ND
mp-Xylenes 7/19/20161.0 µg/L 1ND
o-Xylene 7/19/20160.50 µg/L 1ND
tert-Amyl methyl ether 7/19/20160.50 µg/L 1ND
tert-Butyl alcohol 7/19/20160.50 µg/L 1ND
Acrolein 7/19/20162.5 µg/L 1ND
Acrylonitrile 7/19/20162.5 µg/L 1ND
Bromochloromethane 7/19/20160.50 µg/L 1ND
2-Chloroethyl vinyl ether 7/19/20160.50 µg/L 1ND
Iodomethane 7/19/20160.50 µg/L 1ND
trans-1,4-Dichloro-2-butene 7/19/20160.50 µg/L 1ND
Vinyl acetate 7/19/20160.50 µg/L 1ND
1,4-Dioxane 7/19/201620 µg/L 1ND
    Surr: 1,2-Dichlorobenzene-d4 7/19/201670-130 %Rec 199.6
    Surr: 4-Bromofluorobenzene 7/19/201670-130 %Rec 194.0
    Surr: Toluene-d8 7/19/201670-130 %Rec 1100

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R35519

Analysis Date: 7/7/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35519

SeqNo: 1099779

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND
Chloride 0.50ND
Bromide 0.10ND
Phosphorus, Orthophosphate (As P 0.50ND
Nitrate+Nitrite as N 0.20ND

Sample ID LCS

Batch ID: R35519

Analysis Date: 7/7/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35519

SeqNo: 1099780

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 100 90 1100.10 00.50
Chloride 5.000 93.8 90 1100.50 04.7
Bromide 2.500 96.6 90 1100.10 02.4
Phosphorus, Orthophosphate (As P 5.000 96.3 90 1100.50 04.8
Nitrate+Nitrite as N 3.500 97.1 90 1100.20 03.4

Sample ID MB

Batch ID: A35552

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35552

SeqNo: 1100904

MBLKSampType: TestCode: EPA Method 300.0: Anions

Sulfate 0.50ND

Sample ID LCS

Batch ID: A35552

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35552

SeqNo: 1100905

LCSSampType: TestCode: EPA Method 300.0: Anions

Sulfate 10.00 96.9 90 1100.50 09.7

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36111

Batch ID: R36111

Analysis Date: 7/19/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 36111

SeqNo: 1118577

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Acetonitrile 0.50ND
Allyl chloride 0.50ND
Chloroprene 0.50ND
Ethyl methacrylate 2.5ND
Isobutanol 10ND
Methacrylonitrile 2.5ND
Methyl ethyl ketone 2.5ND
Methyl isobutyl ketone 2.5ND
Methyl methacrylate 2.5ND
Propionitrile 2.5ND
Benzene 0.50ND
Toluene 0.50ND
Ethylbenzene 0.50ND
1,2-Dichloroethane (EDC) 0.50ND
1,2-Dibromoethane (EDB) 0.50ND
Acetone 2.5ND
Bromodichloromethane 0.50ND
Bromoform 0.50ND
Bromomethane 0.50ND
2-Butanone 2.5ND
Carbon disulfide 0.50ND
Carbon Tetrachloride 0.50ND
Chlorobenzene 0.50ND
Chloroethane 0.50ND
Chloroform 0.50ND
Chloromethane 0.50ND
cis-1,2-DCE 0.50ND
cis-1,3-Dichloropropene 0.50ND
1,2-Dibromo-3-chloropropane 0.50ND
Dibromochloromethane 0.50ND
Dibromomethane 0.50ND
1,2-Dichlorobenzene 0.50ND
1,4-Dichlorobenzene 0.50ND
Dichlorodifluoromethane 0.50ND
1,1-Dichloroethane 0.50ND
1,1-Dichloroethene 0.50ND
1,2-Dichloropropane 0.50ND
1,3-Dichloropropane 0.50ND
2,2-Dichloropropane 0.50ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36111

Batch ID: R36111

Analysis Date: 7/19/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 36111

SeqNo: 1118577

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

1,1-Dichloropropene 0.50ND
2-Hexanone 0.50ND
Methylene Chloride 2.5ND
Styrene 0.50ND
1,1,1,2-Tetrachloroethane 0.50ND
1,1,2,2-Tetrachloroethane 0.50ND
Tetrachloroethene (PCE) 0.50ND
trans-1,2-DCE 0.50ND
trans-1,3-Dichloropropene 0.50ND
1,1,1-Trichloroethane 0.50ND
1,1,2-Trichloroethane 0.50ND
Trichloroethene (TCE) 0.50ND
Trichlorofluoromethane 0.50ND
1,2,3-Trichloropropane 0.50ND
Vinyl chloride 0.50ND
mp-Xylenes 1.0ND
o-Xylene 0.50ND
Acrolein 2.5ND
Acrylonitrile 2.5ND
Bromochloromethane 0.50ND
Iodomethane 0.50ND
trans-1,4-Dichloro-2-butene 0.50ND
Vinyl acetate 0.50ND

Sample ID LCS-R36111

Batch ID: R36111

Analysis Date: 7/19/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 36111

SeqNo: 1118578

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 10.00 95.9 80 1200 09.6
Toluene 10.00 98.8 80 1200 09.9
Ethylbenzene 10.00 98.4 80 1200 09.8
Chlorobenzene 10.00 96.2 80 1200 09.6
1,1-Dichloroethene 10.00 98.3 80 1200 09.8
Tetrachloroethene (PCE) 10.00 92.5 80 1200 09.2
Trichloroethene (TCE) 10.00 95.2 80 1200 09.5
o-Xylene 10.00 107 80 1200 011

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36111

Batch ID: R36111

Analysis Date: 7/15/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 36111

SeqNo: 1118582

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Acetophenone 5.0ND
1-Methylnaphthalene 5.0ND
2,3,4,6-Tetrachlorophenol 5.0ND
2,4,5-Trichlorophenol 5.0ND
2,4,6-Trichlorophenol 5.0ND
2,4-Dichlorophenol 5.0ND
2,4-Dimethylphenol 5.0ND
2,4-Dinitrophenol 5.0ND
2,4-Dinitrotoluene 5.0ND
2,6-Dinitrotoluene 5.0ND
2-Chloronaphthalene 5.0ND
2-Chlorophenol 5.0ND
2-Methylnaphthalene 5.0ND
2-Methylphenol 5.0ND
2-Nitroaniline 5.0ND
2-Nitrophenol 5.0ND
3,3´-Dichlorobenzidine 5.0ND
3-Nitroaniline 5.0ND
4,6-Dinitro-2-methylphenol 5.0ND
4-Bromophenyl phenyl ether 5.0ND
4-Chloro-3-methylphenol 5.0ND
4-Chloroaniline 5.0ND
4-Chlorophenyl phenyl ether 5.0ND
4-Nitroaniline 5.0ND
4-Nitrophenol 5.0ND
Acenaphthene 5.0ND
Acenaphthylene 5.0ND
Anthracene 5.0ND
Benzo(g,h,i)perylene 5.0ND
Benz(a)anthracene 0.10ND
Benzo(a)pyrene 0.10ND
Benzo(b)fluoranthene 0.10ND
Benzo(k)fluoranthene 0.10ND
Bis(2-chloroethoxy)methane 5.0ND
Bis(2-chloroethyl)ether 5.0ND
Bis(2-chloroisopropyl)ether 5.0ND
Bis(2-ethylhexyl)phthalate 5.0ND
Butyl benzyl phthalate 5.0ND
Carbazole 5.0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36111

Batch ID: R36111

Analysis Date: 7/15/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 36111

SeqNo: 1118582

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Chrysene 0.10ND
Dibenz(a,h)anthracene 0.10ND
Dibenzofuran 5.0ND
Diethyl phthalate 5.0ND
Dimethyl phthalate 5.0ND
Di-n-butyl phthalate 5.0ND
Di-n-octyl phthalate 5.0ND
Fluoranthene 5.0ND
Fluorene 5.0ND
Hexachlorobenzene 1.0ND
Hexachlorobutadiene 5.0ND
Hexachlorocyclopentadiene 5.0ND
Hexachloroethane 5.0ND
Indeno(1,2,3-cd)pyrene 0.10ND
Isophorone 5.0ND
Naphthalene 5.0ND
Nitrobenzene 5.0ND
N-Nitrosodi-n-propylamine 5.0ND
N-Nitrosodiphenylamine 2.0ND
Pentachlorophenol 5.0ND
Phenanthrene 1.0ND
Phenol 5.0ND
Pyrene 5.0ND
o-Toluidine 2.0ND
Pyridine 5.0ND
1,2,4,5-Tetrachlorobenzene 5.0ND

Sample ID LCS-R36111

Batch ID: R36111

Analysis Date: 7/15/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 36111

SeqNo: 1118583

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

2,4-Dinitrotoluene 5.000 107 49 1340 05.4
2-Chlorophenol 5.000 64.6 50 1310 03.2
4-Chloro-3-methylphenol 5.000 69.4 42 1390 03.5
4-Nitrophenol 5.000 38.2 19 1370 01.9
Acenaphthene 5.000 97.4 36 1220 04.9
Bis(2-ethylhexyl)phthalate 5.000 124 43 1420 06.2
N-Nitrosodi-n-propylamine 5.000 84.4 46 1400 04.2

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-R36111

Batch ID: R36111

Analysis Date: 7/15/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 36111

SeqNo: 1118583

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Pentachlorophenol 5.000 68.6 22 1380 03.4
Phenol 5.000 75.8 45 1340 03.8
Pyrene 5.000 105 45 1380 05.2

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1607300-001a dup

Batch ID: R35550

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µmhos/cm

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35550

SeqNo: 1100752

dupSampType: TestCode: SM2510B: Specific Conductance

Conductivity 201.0 0.6034700

Qualifiers:   

Page 17 of 29

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26407

Batch ID: 26407

Analysis Date: 7/15/2016Prep Date: 7/14/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35726

SeqNo: 1105600

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-26407

Batch ID: 26407

Analysis Date: 7/15/2016Prep Date: 7/14/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35726

SeqNo: 1105601

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 103 80 1200.00020 00.0052

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26510

Batch ID: 26510

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35874

SeqNo: 1110461

MBLKSampType: TestCode: MERCURY, TCLP

Mercury 0.020ND

Sample ID LCS-26510

Batch ID: 26510

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35874

SeqNo: 1110462

LCSSampType: TestCode: MERCURY, TCLP

Mercury 0.005000 104 80 1200.020 0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26475

Batch ID: 26475

Analysis Date: 7/20/2016Prep Date: 7/19/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35810

SeqNo: 1108224

MBLKSampType: TestCode: EPA Method 6010B:  TCLP Metals

Arsenic 5.0ND
Barium 100ND
Cadmium 1.0ND
Chromium 5.0ND
Lead 5.0ND
Selenium 1.0ND
Silver 5.0ND

Sample ID LCS-26475

Batch ID: 26475

Analysis Date: 7/20/2016Prep Date: 7/19/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35810

SeqNo: 1108225

LCSSampType: TestCode: EPA Method 6010B:  TCLP Metals

Arsenic 0.5000 105 80 1205.0 0ND
Barium 0.5000 95.4 80 120100 0ND
Cadmium 0.5000 99.9 80 1201.0 0ND
Chromium 0.5000 95.8 80 1205.0 0ND
Lead 0.5000 93.5 80 1205.0 0ND
Selenium 0.5000 107 80 1201.0 0ND
Silver 0.1000 98.7 80 1205.0 0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26511

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35864

SeqNo: 1110316

MBLKSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.020ND
Antimony 0.050ND
Arsenic 0.020ND
Barium 0.020ND
Beryllium 0.0030ND
Cadmium 0.0020ND
Calcium 1.0ND
Chromium 0.0060ND
Cobalt 0.0060ND
Copper 0.0060ND
Iron 0.050ND
Lead 0.0050ND
Magnesium 1.0ND
Manganese 0.0020ND
Nickel 0.010ND
Potassium 1.0ND
Selenium 0.050ND
Silver 0.0050ND
Sodium 1.0ND
Strontium 0.010ND
Thallium 0.050ND
Zinc 0.020ND
Silica 1.1ND

Sample ID LCS-26511

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35864

SeqNo: 1110317

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 106 80 1200.020 00.53
Antimony 0.5000 103 80 1200.050 00.52
Arsenic 0.5000 100 80 1200.020 00.50
Barium 0.5000 99.6 80 1200.020 00.50
Beryllium 0.5000 103 80 1200.0030 00.52
Cadmium 0.5000 97.5 80 1200.0020 00.49
Calcium 50.00 99.2 80 1201.0 050
Chromium 0.5000 98.1 80 1200.0060 00.49
Cobalt 0.5000 94.8 80 1200.0060 00.47
Copper 0.5000 102 80 1200.0060 00.51

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-26511

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35864

SeqNo: 1110317

LCSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Iron 0.5000 96.1 80 1200.050 00.48
Lead 0.5000 95.7 80 1200.0050 00.48
Magnesium 50.00 99.2 80 1201.0 050
Manganese 0.5000 98.2 80 1200.0020 00.49
Nickel 0.5000 95.8 80 1200.010 00.48
Potassium 50.00 95.3 80 1201.0 048
Selenium 0.5000 97.0 80 1200.050 00.48
Silver 0.1000 100 80 1200.0050 00.10
Sodium 50.00 96.1 80 1201.0 048
Strontium 0.1000 112 80 1200.010 00.11
Thallium 0.5000 98.7 80 1200.050 00.49
Zinc 0.5000 96.4 80 1200.020 00.48
Silica 5.350 105 80 1201.1 05.6

Sample ID 1607300-001BMS

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35864

SeqNo: 1110319

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 101 75 1250.050 00.50
Arsenic 0.5000 99.6 75 1250.020 0.038380.54
Barium 0.5000 95.1 75 1250.020 0.018240.49
Beryllium 0.5000 97.2 75 1250.0030 0.00015000.49
Cadmium 0.5000 95.7 75 1250.0020 00.48
Chromium 0.5000 94.2 75 1250.0060 00.47
Cobalt 0.5000 92.9 75 1250.0060 0.0024700.47
Copper 0.5000 107 75 1250.0060 0.0018900.54
Iron 0.5000 90.4 75 1250.050 0.22640.68
Lead 0.5000 92.8 75 1250.0050 00.46
Magnesium 50.00 90.4 75 1251.0 45.0790
Manganese 0.5000 93.0 75 1250.0020 0.095870.56
Nickel 0.5000 91.1 75 1250.010 0.0035800.46
Selenium 0.5000 96.3 75 1250.050 00.48
Silver 0.1000 96.9 75 1250.0050 00.097
Zinc 0.5000 90.8 75 1250.020 0.041670.50

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1607300-001BMSD

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35864

SeqNo: 1110320

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Antimony 0.5000 100 75 125 200.050 0 0.4830.50
Arsenic 0.5000 99.9 75 125 200.020 0.03838 0.2030.54
Barium 0.5000 95.0 75 125 200.020 0.01824 0.1110.49
Beryllium 0.5000 97.3 75 125 200.0030 0.0001500 0.07810.49
Cadmium 0.5000 94.4 75 125 200.0020 0 1.320.47
Chromium 0.5000 92.8 75 125 200.0060 0 1.490.46
Cobalt 0.5000 91.5 75 125 200.0060 0.002470 1.510.46
Copper 0.5000 108 75 125 200.0060 0.001890 0.2110.54
Iron 0.5000 96.0 75 125 200.050 0.2264 4.060.71
Lead 0.5000 91.8 75 125 200.0050 0 1.000.46
Magnesium 50.00 92.8 75 125 201.0 45.07 1.3191
Manganese 0.5000 93.5 75 125 200.0020 0.09587 0.3930.56
Nickel 0.5000 91.3 75 125 200.010 0.003580 0.1940.46
Selenium 0.5000 97.8 75 125 200.050 0 1.560.49
Silver 0.1000 97.3 75 125 200.0050 0 0.3500.097
Zinc 0.5000 92.4 75 125 200.020 0.04167 1.560.50

Sample ID 1607300-001BMS

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35864

SeqNo: 1110322

MSSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 99.2 75 1250.10 0.87001.4
Potassium 50.00 86.8 75 1255.0 68.56110
Thallium 0.5000 116 75 1250.25 00.58

Sample ID 1607300-001BMSD

Batch ID: 26511

Analysis Date: 7/21/2016Prep Date: 7/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35864

SeqNo: 1110323

MSDSampType: TestCode: EPA 6010B: Total Recoverable Metals

Aluminum 0.5000 96.3 75 125 200.10 0.8700 1.091.4
Potassium 50.00 82.1 75 125 205.0 68.56 2.13110
Thallium 0.5000 114 75 125 200.25 0 1.890.57

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1607300-001a dup

Batch ID: R35550

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: pH units

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35550

SeqNo: 1100761

dupSampType: TestCode: SM4500-H+B: pH

pH H1.687.62

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36111

Batch ID: R36111

Analysis Date: 7/19/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36111

SeqNo: 1118586

MBLKSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 1.00ND

Sample ID LCS-R36111

Batch ID: R36111

Analysis Date: 7/19/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36111

SeqNo: 1118587

LCSSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 0.5000 110 80 12000.551

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R36111

Batch ID: R36111

Analysis Date: 7/14/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 36111

SeqNo: 1118597

MBLKSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 1.0ND

Sample ID LCS-R36111

Batch ID: R36111

Analysis Date: 7/14/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 36111

SeqNo: 1118598

LCSSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 0.2000 90.0 70 13000.18

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R35550

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 35550

SeqNo: 1100788

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R35550

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 35550

SeqNo: 1100789

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 96.7 90 11020.00 077.36

Sample ID mb-2

Batch ID: R35550

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 35550

SeqNo: 1100812

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-2

Batch ID: R35550

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 35550

SeqNo: 1100813

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 98.2 90 11020.00 078.56

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1607300-001ADUP

Batch ID: R35525

Analysis Date: 7/8/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 35525

SeqNo: 1100039

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.4890.9991

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

01-Aug-16

QC SUMMARY REPORT 1607300WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-26273

Batch ID: 26273

Analysis Date: 7/8/2016Prep Date: 7/7/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 35537

SeqNo: 1100261

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-26273

Batch ID: 26273

Analysis Date: 7/8/2016Prep Date: 7/7/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 35537

SeqNo: 1100262

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 100 80 12020.0 01000

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 







November 16, 2016

Navajo Refining Company
Scott Denton

Dear Scott Denton:

RE: Quarterly WDW-1, 2, &3  Inj Well OrderNo.: 1610612

FAX
TEL: (575) 748-3311

P.O. Box 159
Artesia, NM 88211-0159

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 2 sample(s) on 10/13/2016 for the 
analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our accredited 
tests please go to www.hallenvironmental.com or the state specific web sites.  In order to 
properly interpret your results it is imperative that you review this report in its entirety.  
See the sample checklist and/or the Chain of Custody for information regarding the 
sample receipt temperature and preservation.  Data qualifiers or a narrative will be 
provided if the sample analysis or analytical quality control parameters require a flag.  
When necessary, data qualifers are provided on both the sample analysis report and the 
QC summary report, both sections should be reviewed.  All samples are reported, as 
received, unless otherwise indicated.  Lab measurement of analytes considered field 
parameters that require analysis within 15 minutes of sampling such as pH and residual 
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0190

Sincerely,

Laboratory Manager
4901 Hawkins NE
Albuquerque, NM 87109

http://www.hallenvironmental.com
http://www.hallenvironmental.com


Project: Quarterly WDW-1, 2, &3  Inj Well
CLIENT: Navajo Refining Company

11/16/2016

Case Narrative
1610612

Date:

WO#:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com
TEL: 505-345-3975 FAX: 505-345-4107

Analytical Comments for WDW-1,2, & 3 Effluent:
The above referenced water sample was analyzed by EPA 8260C and the corresponding analytical 
report is attached in the following pages. The analyst also performed an NIST library review of the 
sample and the tentatively identified compounds (TIC's) are listed with estimated concentrations; 3-
chloro-2-methyl-1-propene (~1 ppb), dibromofluoromethane (~9 ppb) and dimethyl disulfide (~1 ppb). 
The above referenced water sample was also analyzed by EPA 8270D and the corresponding analytical 
report is attached in the following pages.
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http://www.hallenvironmental.com


Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

IGNITABILITY METHOD 1010 Analyst: SUB
Ignitability 10/18/20160 °F 1>200 R38745

SULFIDE, REACTIVE Analyst: SUB
Reactive Sulfide 10/18/20160.40 mg/L 1ND R38745

SPECIFIC GRAVITY Analyst: LGT
Specific Gravity 10/27/2016 10:52:00 AM0 10.9997 R38258

EPA METHOD 300.0: ANIONS Analyst: LGT
Fluoride * 10/14/2016 12:19:11 AM2.0 mg/L 2035 R37942
Chloride 10/25/2016 9:50:38 PM25 mg/L 50360 R38187
Bromide 10/14/2016 12:06:47 AM0.10 mg/L 10.72 R37942
Phosphorus, Orthophosphate (As P) H 10/14/2016 12:19:11 AM10 mg/L 20ND R37942
Sulfate 10/25/2016 9:50:38 PM25 mg/L 501500 R38187
Nitrate+Nitrite as N 10/14/2016 1:21:13 AM1.0 mg/L 5ND R37942

SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR
Conductivity 10/18/2016 4:54:00 PM1.0 µmhos/cm 14900 R38048

SM2320B: ALKALINITY Analyst: JRR
Bicarbonate (As CaCO3) 10/18/2016 4:54:00 PM20.00 mg/L CaCO3 1288.8 R38048
Carbonate (As CaCO3) 10/18/2016 4:54:00 PM2.000 mg/L CaCO3 1ND R38048
Total Alkalinity (as CaCO3) 10/18/2016 4:54:00 PM20.00 mg/L CaCO3 1288.8 R38048

SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids * 10/18/2016 6:58:00 PM20.0 mg/L 13210 28098

CORROSIVITY Analyst: SUB
pH 10/17/2016pH Units 18.23 R38745

CYANIDE, REACTIVE Analyst: SUB
Cyanide, Reactive 10/25/20160.0100 mg/L 10.0250 R38745

SM4500-H+B: PH Analyst: JRR
pH H 10/18/2016 4:54:00 PM1.68 pH units 18.10 R38048

EPA METHOD 7470: MERCURY Analyst: DBD
Mercury 10/18/2016 5:17:17 PM0.00020 mg/L 1ND 28113

MERCURY, TCLP Analyst: DBD
Mercury 10/19/2016 5:06:28 PM0.020 mg/L 1ND 28165

EPA METHOD 6010B:  TCLP METALS Analyst: MED
Arsenic 10/24/2016 8:45:55 AM5.0 mg/L 1ND 28191
Barium 10/24/2016 8:45:55 AM100 mg/L 1ND 28191

Qualifiers:   

Page 2 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 6010B:  TCLP METALS Analyst: MED
Cadmium 10/24/2016 8:45:55 AM1.0 mg/L 1ND 28191
Chromium 10/24/2016 8:45:55 AM5.0 mg/L 1ND 28191
Lead 10/24/2016 8:45:55 AM5.0 mg/L 1ND 28191
Selenium 10/24/2016 8:45:55 AM1.0 mg/L 1ND 28191
Silver 10/24/2016 8:45:55 AM5.0 mg/L 1ND 28191

EPA 6010B: METALS Analyst: MED
Aluminum 10/31/2016 10:15:38 AM0.020 mg/L 10.31 28190
Antimony 10/31/2016 10:15:38 AM0.050 mg/L 1ND 28190
Arsenic 10/31/2016 10:15:38 AM0.020 mg/L 10.040 28190
Barium 10/31/2016 10:15:38 AM0.020 mg/L 1ND 28190
Beryllium 10/31/2016 10:15:38 AM0.0030 mg/L 1ND 28190
Cadmium 10/31/2016 10:15:38 AM0.0020 mg/L 1ND 28190
Calcium 11/7/2016 12:08:14 PM5.0 mg/L 596 28190
Chromium 10/31/2016 10:15:38 AM0.0060 mg/L 1ND 28190
Cobalt 10/31/2016 10:15:38 AM0.0060 mg/L 1ND 28190
Copper 10/31/2016 10:15:38 AM0.0060 mg/L 10.017 28190
Iron 10/31/2016 10:15:38 AM0.050 mg/L 10.14 28190
Lead 10/31/2016 10:15:38 AM0.0050 mg/L 1ND 28190
Magnesium 11/7/2016 12:04:39 PM1.0 mg/L 136 28190
Manganese 10/31/2016 10:15:38 AM0.0020 mg/L 10.052 28190
Nickel 10/31/2016 10:15:38 AM0.010 mg/L 1ND 28190
Potassium 10/31/2016 10:22:16 AM5.0 mg/L 5120 28190
Selenium 10/31/2016 10:15:38 AM0.050 mg/L 1ND 28190
Silver 10/31/2016 10:15:38 AM0.0050 mg/L 1ND 28190
Sodium 11/7/2016 12:15:14 PM10 mg/L 10800 28190
Thallium 10/31/2016 10:15:38 AM0.050 mg/L 1ND 28190
Vanadium 10/31/2016 10:15:38 AM0.050 mg/L 1ND 28190
Zinc 10/31/2016 10:15:38 AM0.020 mg/L 10.027 28190

EPA METHOD 8260B:  VOLATILES Analyst: SUB
2-isopropyltoluene 10/20/20160.50 µg/L 1ND R38745
Acetonitrile 10/20/20165.0 µg/L 158 R38745
Allyl chloride 10/20/20160.50 µg/L 1ND R38745
Chloroprene 10/20/20160.50 µg/L 1ND R38745
Cyclohexane 10/20/20160.50 µg/L 1ND R38745
Diethyl ether 10/20/20160.50 µg/L 1ND R38745
Epichlorohydrin 10/20/2016100 µg/L 1ND R38745
Ethyl acetate 10/20/20160.50 µg/L 1ND R38745
Ethyl methacrylate 10/20/20162.5 µg/L 1ND R38745

Qualifiers:   

Page 3 of 29

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB
Ethyl tert-butyl ether 10/20/20160.50 µg/L 1ND R38745
Freon-113 10/20/20160.50 µg/L 1ND R38745
Isobutanol 10/20/2016100 µg/L 1ND R38745
Isopropyl acetate 10/20/20160.50 µg/L 1ND R38745
Methacrylonitrile 10/20/20162.5 µg/L 1ND R38745
Methyl acetate 10/20/20160.50 µg/L 1ND R38745
Methyl ethyl ketone 10/20/20162.5 µg/L 1ND R38745
Methyl isobutyl ketone 10/20/20162.5 µg/L 1ND R38745
Methyl methacrylate 10/20/20162.5 µg/L 1ND R38745
Methylcyclohexane 10/20/20161.0 µg/L 1ND R38745
n-Amyl acetate 10/20/20160.50 µg/L 1ND R38745
n-Hexane 10/20/20160.50 µg/L 1ND R38745
Nitrobenzene 10/20/20165.0 µg/L 1ND R38745
Pentachloroethane 10/20/20165.0 µg/L 1ND R38745
p-isopropyltoluene 10/20/20160.50 µg/L 1ND R38745
Propionitrile 10/20/20162.5 µg/L 1ND R38745
Tetrahydrofuran 10/20/20160.50 µg/L 1ND R38745
Benzene 10/20/20160.50 µg/L 1ND R38745
Toluene 10/20/20160.50 µg/L 1ND R38745
Ethylbenzene 10/20/20160.50 µg/L 1ND R38745
Methyl tert-butyl ether (MTBE) 10/20/201610 µg/L 1ND R38745
1,2,4-Trimethylbenzene 10/20/20160.50 µg/L 1ND R38745
1,3,5-Trimethylbenzene 10/20/20160.50 µg/L 1ND R38745
1,2-Dichloroethane (EDC) 10/20/20160.50 µg/L 1ND R38745
1,2-Dibromoethane (EDB) 10/20/20160.50 µg/L 1ND R38745
Naphthalene 10/20/20160.50 µg/L 1ND R38745
Acetone 10/20/20162.5 µg/L 14.2 R38745
Bromobenzene 10/20/20160.50 µg/L 1ND R38745
Bromodichloromethane 10/20/20160.50 µg/L 1ND R38745
Bromoform 10/20/20160.50 µg/L 1ND R38745
Bromomethane 10/20/20160.50 µg/L 1ND R38745
2-Butanone 10/20/20162.5 µg/L 1ND R38745
Carbon disulfide 10/20/20160.50 µg/L 10.96 R38745
Carbon Tetrachloride 10/20/20160.50 µg/L 1ND R38745
Chlorobenzene 10/20/20160.50 µg/L 1ND R38745
Chloroethane 10/20/20160.50 µg/L 1ND R38745
Chloroform 10/20/20160.50 µg/L 1ND R38745
Chloromethane 10/20/20160.50 µg/L 11.1 R38745
2-Chlorotoluene 10/20/20160.50 µg/L 1ND R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB
4-Chlorotoluene 10/20/20160.50 µg/L 1ND R38745
cis-1,2-DCE 10/20/20160.50 µg/L 1ND R38745
cis-1,3-Dichloropropene 10/20/20160.50 µg/L 1ND R38745
1,2-Dibromo-3-chloropropane 10/20/20160.50 µg/L 1ND R38745
Dibromochloromethane 10/20/20160.50 µg/L 1ND R38745
Dibromomethane 10/20/20160.50 µg/L 1ND R38745
1,2-Dichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,3-Dichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,4-Dichlorobenzene 10/20/20160.50 µg/L 1ND R38745
Dichlorodifluoromethane 10/20/20160.50 µg/L 1ND R38745
1,1-Dichloroethane 10/20/20160.50 µg/L 1ND R38745
1,1-Dichloroethene 10/20/20160.50 µg/L 1ND R38745
1,2-Dichloropropane 10/20/20160.50 µg/L 1ND R38745
1,3-Dichloropropane 10/20/20160.50 µg/L 1ND R38745
2,2-Dichloropropane 10/20/20160.50 µg/L 1ND R38745
1,1-Dichloropropene 10/20/20160.50 µg/L 1ND R38745
Hexachlorobutadiene 10/20/20160.50 µg/L 1ND R38745
2-Hexanone 10/20/20160.50 µg/L 1ND R38745
Isopropylbenzene 10/20/20160.50 µg/L 1ND R38745
Methylene Chloride 10/20/20162.5 µg/L 1ND R38745
n-Butylbenzene 10/20/20160.50 µg/L 1ND R38745
n-Propylbenzene 10/20/20160.50 µg/L 1ND R38745
sec-Butylbenzene 10/20/20160.50 µg/L 1ND R38745
Styrene 10/20/20160.50 µg/L 1ND R38745
tert-Butylbenzene 10/20/20160.50 µg/L 1ND R38745
1,1,1,2-Tetrachloroethane 10/20/20160.50 µg/L 1ND R38745
1,1,2,2-Tetrachloroethane 10/20/20160.50 µg/L 1ND R38745
Tetrachloroethene (PCE) 10/20/20160.50 µg/L 1ND R38745
trans-1,2-DCE 10/20/20160.50 µg/L 1ND R38745
trans-1,3-Dichloropropene 10/20/20160.50 µg/L 1ND R38745
1,2,3-Trichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,2,4-Trichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,1,1-Trichloroethane 10/20/20160.50 µg/L 1ND R38745
1,1,2-Trichloroethane 10/20/20160.50 µg/L 1ND R38745
Trichloroethene (TCE) 10/20/20160.50 µg/L 1ND R38745
Trichlorofluoromethane 10/20/20160.50 µg/L 1ND R38745
1,2,3-Trichloropropane 10/20/20160.50 µg/L 1ND R38745
Vinyl chloride 10/20/20160.50 µg/L 1ND R38745
mp-Xylenes 10/20/20161.0 µg/L 1ND R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB
o-Xylene 10/20/20160.50 µg/L 1ND R38745
tert-Amyl methyl ether 10/20/20160.50 µg/L 1ND R38745
tert-Butyl alcohol 10/20/20160.50 µg/L 1ND R38745
Acrolein 10/20/20162.5 µg/L 1ND R38745
Acrylonitrile 10/20/20162.5 µg/L 1ND R38745
Bromochloromethane 10/20/20160.50 µg/L 1ND R38745
2-Chloroethyl vinyl ether 10/20/20160.50 µg/L 1ND R38745
Iodomethane 10/20/20160.50 µg/L 1ND R38745
trans-1,4-Dichloro-2-butene 10/20/20160.50 µg/L 1ND R38745
Vinyl acetate 10/20/20160.50 µg/L 1ND R38745
    Surr: 1,2-Dichlorobenzene-d4 S 10/20/20160-0 %Rec 1105 R38745
    Surr: 4-Bromofluorobenzene 10/20/201670-130 %Rec 196.8 R38745
    Surr: Toluene-d8 10/20/201670-130 %Rec 1100 R38745

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB
1,1-Biphenyl 10/29/20161.0 µg/L 1ND R38745
Atrazine 10/29/20161.0 µg/L 1ND R38745
Benzaldehyde 10/29/20161.0 µg/L 12.5 R38745
Caprolactam 10/29/20161.0 µg/L 1ND R38745
N-Nitroso-di-n-butylamine 10/29/20161.0 µg/L 1ND R38745
Acetophenone 10/29/20165.0 µg/L 1ND R38745
1-Methylnaphthalene 10/29/20165.0 µg/L 1ND R38745
2,3,4,6-Tetrachlorophenol 10/29/20165.0 µg/L 1ND R38745
2,4,5-Trichlorophenol 10/29/20165.0 µg/L 1ND R38745
2,4,6-Trichlorophenol 10/29/20165.0 µg/L 1ND R38745
2,4-Dichlorophenol 10/29/20165.0 µg/L 1ND R38745
2,4-Dimethylphenol 10/29/20165.0 µg/L 1ND R38745
2,4-Dinitrophenol 10/29/20165.0 µg/L 1ND R38745
2,4-Dinitrotoluene 10/29/20165.0 µg/L 1ND R38745
2,6-Dinitrotoluene 10/29/20165.0 µg/L 1ND R38745
2-Chloronaphthalene 10/29/20165.0 µg/L 1ND R38745
2-Chlorophenol 10/29/20165.0 µg/L 1ND R38745
2-Methylnaphthalene 10/29/20165.0 µg/L 1ND R38745
2-Methylphenol 10/29/20165.0 µg/L 1ND R38745
2-Nitroaniline 10/29/20165.0 µg/L 1ND R38745
2-Nitrophenol 10/29/20165.0 µg/L 1ND R38745
3,3´-Dichlorobenzidine 10/29/20165.0 µg/L 1ND R38745
3-Nitroaniline 10/29/20165.0 µg/L 1ND R38745
4,6-Dinitro-2-methylphenol 10/29/20165.0 µg/L 1ND R38745
4-Bromophenyl phenyl ether 10/29/20165.0 µg/L 1ND R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB
4-Chloro-3-methylphenol 10/29/20165.0 µg/L 1ND R38745
4-Chloroaniline 10/29/20165.0 µg/L 1ND R38745
4-Chlorophenyl phenyl ether 10/29/20165.0 µg/L 1ND R38745
4-Nitroaniline 10/29/20165.0 µg/L 1ND R38745
4-Nitrophenol 10/29/20165.0 µg/L 1ND R38745
Acenaphthene 10/29/20165.0 µg/L 1ND R38745
Acenaphthylene 10/29/20165.0 µg/L 1ND R38745
Anthracene 10/29/20165.0 µg/L 1ND R38745
Benzo(g,h,i)perylene 10/29/20165.0 µg/L 1ND R38745
Benz(a)anthracene 10/29/20160.10 µg/L 1ND R38745
Benzo(a)pyrene 10/29/20160.10 µg/L 1ND R38745
Benzo(b)fluoranthene 10/29/20160.10 µg/L 1ND R38745
Benzo(k)fluoranthene 10/29/20160.10 µg/L 1ND R38745
Bis(2-chloroethoxy)methane 10/29/20165.0 µg/L 1ND R38745
Bis(2-chloroethyl)ether 10/29/20165.0 µg/L 1ND R38745
Bis(2-chloroisopropyl)ether 10/29/20165.0 µg/L 1ND R38745
Bis(2-ethylhexyl)phthalate 10/29/20165.0 µg/L 1ND R38745
Butyl benzyl phthalate 10/29/20165.0 µg/L 1ND R38745
Carbazole 10/29/20165.0 µg/L 1ND R38745
Chrysene 10/29/20160.10 µg/L 1ND R38745
Dibenz(a,h)anthracene 10/29/20160.10 µg/L 1ND R38745
Dibenzofuran 10/29/20165.0 µg/L 1ND R38745
Diethyl phthalate 10/29/20165.0 µg/L 1ND R38745
Dimethyl phthalate 10/29/20165.0 µg/L 1ND R38745
Di-n-butyl phthalate 10/29/20165.0 µg/L 1ND R38745
Di-n-octyl phthalate 10/29/20165.0 µg/L 1ND R38745
Fluoranthene 10/29/20165.0 µg/L 1ND R38745
Fluorene 10/29/20165.0 µg/L 1ND R38745
Hexachlorobenzene 10/29/20161.0 µg/L 1ND R38745
Hexachlorobutadiene 10/29/20165.0 µg/L 1ND R38745
Hexachlorocyclopentadiene 10/29/20165.0 µg/L 1ND R38745
Hexachloroethane 10/29/20165.0 µg/L 1ND R38745
Indeno(1,2,3-cd)pyrene 10/29/20160.10 µg/L 1ND R38745
Isophorone 10/29/20165.0 µg/L 1ND R38745
Naphthalene 10/29/20165.0 µg/L 1ND R38745
Nitrobenzene 10/29/20165.0 µg/L 1ND R38745
N-Nitrosodi-n-propylamine 10/29/20165.0 µg/L 1ND R38745
N-Nitrosodiphenylamine 10/29/20162.0 µg/L 1ND R38745
Pentachlorophenol 10/29/20165.0 µg/L 1ND R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: WDW-1,2,&3 Effluent

Collection Date: 10/11/2016 9:00:00 AM
Matrix: AQUEOUS

CLIENT: Navajo Refining Company

Lab ID: 1610612-001

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA 8270C: SEMIVOLATILES/MOD Analyst: SUB
Phenanthrene 10/29/20165.0 µg/L 1ND R38745
Phenol 10/29/20165.0 µg/L 1ND R38745
Pyrene 10/29/20165.0 µg/L 1ND R38745
o-Toluidine 10/29/20162.0 µg/L 1ND R38745
Pyridine 10/29/20165.0 µg/L 1ND R38745
1,2,4,5-Tetrachlorobenzene 10/29/20165.0 µg/L 1ND R38745
    Surr: 2,4,6-Tribromophenol 10/29/201663-110 %Rec 1103 R38745
    Surr: 2-Fluorobiphenyl 10/29/201658-112 %Rec 192.4 R38745
    Surr: 2-Fluorophenol 10/29/201647-109 %Rec 187.2 R38745
    Surr: Nitrobenzene-d5 10/29/201658-110 %Rec 183.6 R38745
    Surr: Phenol-d5 10/29/201652-105 %Rec 185.4 R38745
    Surr: Terphenyl-d14 10/29/201622-133 %Rec 146.0 R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1610612-002

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB
Acetonitrile 10/20/20165.0 µg/L 1ND R38745
Allyl chloride 10/20/20160.50 µg/L 1ND R38745
Chloroprene 10/20/20160.50 µg/L 1ND R38745
Cyclohexane 10/20/20160.50 µg/L 1ND R38745
Diethyl ether 10/20/20160.50 µg/L 1ND R38745
Epichlorohydrin 10/20/2016100 µg/L 1ND R38745
Ethyl acetate 10/20/20160.50 µg/L 1ND R38745
Ethyl methacrylate 10/20/20162.5 µg/L 1ND R38745
Ethyl tert-butyl ether 10/20/20160.50 µg/L 1ND R38745
Freon-113 10/20/20160.50 µg/L 1ND R38745
Isobutanol 10/20/2016100 µg/L 1ND R38745
Isopropyl acetate 10/20/20160.50 µg/L 1ND R38745
Methacrylonitrile 10/20/20162.5 µg/L 1ND R38745
Methyl acetate 10/20/20160.50 µg/L 1ND R38745
Methyl ethyl ketone 10/20/20162.5 µg/L 1ND R38745
Methyl isobutyl ketone 10/20/20162.5 µg/L 1ND R38745
Methyl methacrylate 10/20/20162.5 µg/L 1ND R38745
Methylcyclohexane 10/20/20161.0 µg/L 1ND R38745
n-Amyl acetate 10/20/20160.50 µg/L 1ND R38745
n-Hexane 10/20/20160.50 µg/L 1ND R38745
Nitrobenzene 10/20/20165.0 µg/L 1ND R38745
Pentachloroethane 10/20/20165.0 µg/L 1ND R38745
p-isopropyltoluene 10/20/20160.50 µg/L 1ND R38745
Propionitrile 10/20/20162.5 µg/L 1ND R38745
Tetrahydrofuran 10/20/20160.50 µg/L 1ND R38745
Benzene 10/20/20160.50 µg/L 1ND R38745
Toluene 10/20/20160.50 µg/L 1ND R38745
Ethylbenzene 10/20/20160.50 µg/L 1ND R38745
Methyl tert-butyl ether (MTBE) 10/20/201610 µg/L 1ND R38745
1,2,4-Trimethylbenzene 10/20/20160.50 µg/L 1ND R38745
1,3,5-Trimethylbenzene 10/20/20160.50 µg/L 1ND R38745
1,2-Dichloroethane (EDC) 10/20/20160.50 µg/L 1ND R38745
1,2-Dibromoethane (EDB) 10/20/20160.50 µg/L 1ND R38745
Naphthalene 10/20/20160.50 µg/L 1ND R38745
Acetone 10/20/20162.5 µg/L 1ND R38745
Bromobenzene 10/20/20160.50 µg/L 1ND R38745
Bromodichloromethane 10/20/20160.50 µg/L 1ND R38745
Bromoform 10/20/20160.50 µg/L 1ND R38745
Bromomethane 10/20/20160.50 µg/L 1ND R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1610612-002

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB
2-Butanone 10/20/20162.5 µg/L 1ND R38745
Carbon disulfide 10/20/20160.50 µg/L 1ND R38745
Carbon Tetrachloride 10/20/20160.50 µg/L 1ND R38745
Chlorobenzene 10/20/20160.50 µg/L 1ND R38745
Chloroethane 10/20/20160.50 µg/L 1ND R38745
Chloroform 10/20/20160.50 µg/L 1ND R38745
Chloromethane 10/20/20160.50 µg/L 1ND R38745
2-Chlorotoluene 10/20/20160.50 µg/L 1ND R38745
4-Chlorotoluene 10/20/20160.50 µg/L 1ND R38745
cis-1,2-DCE 10/20/20160.50 µg/L 1ND R38745
cis-1,3-Dichloropropene 10/20/20160.50 µg/L 1ND R38745
1,2-Dibromo-3-chloropropane 10/20/20160.50 µg/L 1ND R38745
Dibromochloromethane 10/20/20160.50 µg/L 1ND R38745
Dibromomethane 10/20/20160.50 µg/L 1ND R38745
1,2-Dichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,3-Dichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,4-Dichlorobenzene 10/20/20160.50 µg/L 1ND R38745
Dichlorodifluoromethane 10/20/20160.50 µg/L 1ND R38745
1,1-Dichloroethane 10/20/20160.50 µg/L 1ND R38745
1,1-Dichloroethene 10/20/20160.50 µg/L 1ND R38745
1,2-Dichloropropane 10/20/20160.50 µg/L 1ND R38745
1,3-Dichloropropane 10/20/20160.50 µg/L 1ND R38745
2,2-Dichloropropane 10/20/20160.50 µg/L 1ND R38745
1,1-Dichloropropene 10/20/20160.50 µg/L 1ND R38745
Hexachlorobutadiene 10/20/20160.50 µg/L 1ND R38745
2-Hexanone 10/20/20160.50 µg/L 1ND R38745
Isopropylbenzene 10/20/20160.50 µg/L 1ND R38745
Methylene Chloride 10/20/20162.5 µg/L 1ND R38745
n-Butylbenzene 10/20/20160.50 µg/L 1ND R38745
n-Propylbenzene 10/20/20160.50 µg/L 1ND R38745
sec-Butylbenzene 10/20/20160.50 µg/L 1ND R38745
Styrene 10/20/20160.50 µg/L 1ND R38745
tert-Butylbenzene 10/20/20160.50 µg/L 1ND R38745
1,1,1,2-Tetrachloroethane 10/20/20160.50 µg/L 1ND R38745
1,1,2,2-Tetrachloroethane 10/20/20160.50 µg/L 1ND R38745
Tetrachloroethene (PCE) 10/20/20160.50 µg/L 1ND R38745
trans-1,2-DCE 10/20/20160.50 µg/L 1ND R38745
trans-1,3-Dichloropropene 10/20/20160.50 µg/L 1ND R38745
1,2,3-Trichlorobenzene 10/20/20160.50 µg/L 1ND R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client Sample ID: TRIP BLANK

Collection Date:
Matrix: TRIP BLANK

CLIENT: Navajo Refining Company

Lab ID: 1610612-002

Date Reported: 11/16/2016

Analytical Report
Lab Order 1610612

Analyses Result Qual Units Date AnalyzedDFPQL

Hall Environmental Analysis Laboratory, Inc.

Received Date: 10/13/2016 8:30:00 AM

Batch

EPA METHOD 8260B:  VOLATILES Analyst: SUB
1,2,4-Trichlorobenzene 10/20/20160.50 µg/L 1ND R38745
1,1,1-Trichloroethane 10/20/20160.50 µg/L 1ND R38745
1,1,2-Trichloroethane 10/20/20160.50 µg/L 1ND R38745
Trichloroethene (TCE) 10/20/20160.50 µg/L 1ND R38745
Trichlorofluoromethane 10/20/20160.50 µg/L 1ND R38745
1,2,3-Trichloropropane 10/20/20160.50 µg/L 1ND R38745
Vinyl chloride 10/20/20160.50 µg/L 1ND R38745
mp-Xylenes 10/20/20161.0 µg/L 1ND R38745
o-Xylene 10/20/20160.50 µg/L 1ND R38745
tert-Amyl methyl ether 10/20/20160.50 µg/L 1ND R38745
tert-Butyl alcohol 10/20/20160.50 µg/L 1ND R38745
Acrolein 10/20/20162.5 µg/L 1ND R38745
Acrylonitrile 10/20/20162.5 µg/L 1ND R38745
Bromochloromethane 10/20/20160.50 µg/L 1ND R38745
2-Chloroethyl vinyl ether 10/20/20160.50 µg/L 1ND R38745
Iodomethane 10/20/20160.50 µg/L 1ND R38745
trans-1,4-Dichloro-2-butene 10/20/20160.50 µg/L 1ND R38745
Vinyl acetate 10/20/20160.50 µg/L 1ND R38745
    Surr: 1,2-Dichlorobenzene-d4 S 10/20/20160-0 %Rec 1102 R38745
    Surr: 4-Bromofluorobenzene 10/20/201670-130 %Rec 196.4 R38745
    Surr: Toluene-d8 10/20/201670-130 %Rec 198.0 R38745

Qualifiers:   
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Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB

Batch ID: R37942

Analysis Date: 10/13/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 37942

SeqNo: 1182401

MBLKSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.10ND
Bromide 0.10ND
Phosphorus, Orthophosphate (As P 0.50ND
Nitrate+Nitrite as N 0.20ND

Sample ID LCS

Batch ID: R37942

Analysis Date: 10/13/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 37942

SeqNo: 1182402

LCSSampType: TestCode: EPA Method 300.0: Anions

Fluoride 0.5000 107 90 1100.10 00.54
Bromide 2.500 103 90 1100.10 02.6
Phosphorus, Orthophosphate (As P 5.000 93.6 90 1100.50 04.7
Nitrate+Nitrite as N 3.500 97.3 90 1100.20 03.4

Sample ID MB

Batch ID: R38187

Analysis Date: 10/25/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38187

SeqNo: 1193019

MBLKSampType: TestCode: EPA Method 300.0: Anions

Chloride 0.50ND
Sulfate 0.50ND

Sample ID LCS

Batch ID: R38187

Analysis Date: 10/25/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38187

SeqNo: 1193020

LCSSampType: TestCode: EPA Method 300.0: Anions

Chloride 5.000 96.7 90 1100.50 04.8
Sulfate 10.00 99.1 90 1100.50 09.9

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R38745

Batch ID: R38745

Analysis Date: 10/20/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 38745

SeqNo: 1210379

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

Acetonitrile 0.50ND
Allyl chloride 0.50ND
Chloroprene 0.50ND
Ethyl methacrylate 2.5ND
Isobutanol 10ND
Methacrylonitrile 2.5ND
Methyl ethyl ketone 2.5ND
Methyl isobutyl ketone 2.5ND
Methyl methacrylate 2.5ND
Propionitrile 2.5ND
Benzene 0.50ND
Toluene 0.50ND
Ethylbenzene 0.50ND
1,2-Dichloroethane (EDC) 0.50ND
1,2-Dibromoethane (EDB) 0.50ND
Acetone 2.5ND
Bromodichloromethane 0.50ND
Bromoform 0.50ND
Bromomethane 0.50ND
2-Butanone 2.5ND
Carbon disulfide 0.50ND
Carbon Tetrachloride 0.50ND
Chlorobenzene 0.50ND
Chloroethane 0.50ND
Chloroform 0.50ND
Chloromethane 0.50ND
cis-1,2-DCE 0.50ND
cis-1,3-Dichloropropene 0.50ND
1,2-Dibromo-3-chloropropane 0.50ND
Dibromochloromethane 0.50ND
Dibromomethane 0.50ND
1,2-Dichlorobenzene 0.50ND
1,4-Dichlorobenzene 0.50ND
Dichlorodifluoromethane 0.50ND
1,1-Dichloroethane 0.50ND
1,1-Dichloroethene 0.50ND
1,2-Dichloropropane 0.50ND
1,3-Dichloropropane 0.50ND
2,2-Dichloropropane 0.50ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R38745

Batch ID: R38745

Analysis Date: 10/20/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 38745

SeqNo: 1210379

MBLKSampType: TestCode: EPA Method 8260B:  VOLATILES

1,1-Dichloropropene 0.50ND
2-Hexanone 0.50ND
Methylene Chloride 2.5ND
Styrene 0.50ND
1,1,1,2-Tetrachloroethane 0.50ND
1,1,2,2-Tetrachloroethane 0.50ND
Tetrachloroethene (PCE) 0.50ND
trans-1,2-DCE 0.50ND
trans-1,3-Dichloropropene 0.50ND
1,1,1-Trichloroethane 0.50ND
1,1,2-Trichloroethane 0.50ND
Trichloroethene (TCE) 0.50ND
Trichlorofluoromethane 0.50ND
1,2,3-Trichloropropane 0.50ND
Vinyl chloride 0.50ND
mp-Xylenes 1.0ND
o-Xylene 0.50ND
Acrolein 2.5ND
Acrylonitrile 2.5ND
Bromochloromethane 0.50ND
Iodomethane 0.50ND
trans-1,4-Dichloro-2-butene 0.50ND
Vinyl acetate 0.50ND

Sample ID LCS-R38745

Batch ID: R38745

Analysis Date: 10/20/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 38745

SeqNo: 1210380

LCSSampType: TestCode: EPA Method 8260B:  VOLATILES

Benzene 10.00 96.7 80 1200 09.7
Toluene 10.00 97.2 80 1200 09.7
Ethylbenzene 10.00 98.0 80 1200 09.8
Chlorobenzene 10.00 97.8 80 1200 09.8
1,1-Dichloroethene 10.00 96.7 80 1200 09.7
Tetrachloroethene (PCE) 10.00 95.0 80 1200 09.5
Trichloroethene (TCE) 10.00 96.6 80 1200 09.7
o-Xylene 10.00 102 80 1200 010

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R38745

Batch ID: R38745

Analysis Date: 10/29/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 38745

SeqNo: 1210383

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Acetophenone 5.0ND
1-Methylnaphthalene 5.0ND
2,3,4,6-Tetrachlorophenol 5.0ND
2,4,5-Trichlorophenol 5.0ND
2,4,6-Trichlorophenol 5.0ND
2,4-Dichlorophenol 5.0ND
2,4-Dimethylphenol 5.0ND
2,4-Dinitrophenol 5.0ND
2,4-Dinitrotoluene 5.0ND
2,6-Dinitrotoluene 5.0ND
2-Chloronaphthalene 5.0ND
2-Chlorophenol 5.0ND
2-Methylnaphthalene 5.0ND
2-Methylphenol 5.0ND
2-Nitroaniline 5.0ND
2-Nitrophenol 5.0ND
3,3´-Dichlorobenzidine 5.0ND
3-Nitroaniline 5.0ND
4,6-Dinitro-2-methylphenol 5.0ND
4-Bromophenyl phenyl ether 5.0ND
4-Chloro-3-methylphenol 5.0ND
4-Chloroaniline 5.0ND
4-Chlorophenyl phenyl ether 5.0ND
4-Nitroaniline 5.0ND
4-Nitrophenol 5.0ND
Acenaphthene 5.0ND
Acenaphthylene 5.0ND
Anthracene 5.0ND
Benzo(g,h,i)perylene 5.0ND
Benz(a)anthracene 0.10ND
Benzo(a)pyrene 0.10ND
Benzo(b)fluoranthene 0.10ND
Benzo(k)fluoranthene 0.10ND
Bis(2-chloroethoxy)methane 5.0ND
Bis(2-chloroethyl)ether 5.0ND
Bis(2-chloroisopropyl)ether 5.0ND
Bis(2-ethylhexyl)phthalate 5.0ND
Butyl benzyl phthalate 5.0ND
Carbazole 5.0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R38745

Batch ID: R38745

Analysis Date: 10/29/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: PBW RunNo: 38745

SeqNo: 1210383

MBLKSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Chrysene 0.10ND
Dibenz(a,h)anthracene 0.10ND
Dibenzofuran 5.0ND
Diethyl phthalate 5.0ND
Dimethyl phthalate 5.0ND
Di-n-butyl phthalate 5.0ND
Di-n-octyl phthalate 5.0ND
Fluoranthene 5.0ND
Fluorene 5.0ND
Hexachlorobenzene 1.0ND
Hexachlorobutadiene 5.0ND
Hexachlorocyclopentadiene 5.0ND
Hexachloroethane 5.0ND
Indeno(1,2,3-cd)pyrene 0.10ND
Isophorone 5.0ND
Naphthalene 5.0ND
Nitrobenzene 5.0ND
N-Nitrosodi-n-propylamine 2.0ND
N-Nitrosodiphenylamine 2.0ND
Pentachlorophenol 5.0ND
Phenanthrene 1.0ND
Phenol 5.0ND
Pyrene 5.0ND
o-Toluidine 5.0ND
Pyridine 5.0ND
1,2,4,5-Tetrachlorobenzene 5.0ND

Sample ID LCS-R38745

Batch ID: R38745

Analysis Date: 10/29/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 38745

SeqNo: 1210384

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

2,4-Dinitrotoluene 5.000 110 49 1340 05.5
2-Chlorophenol 5.000 91.4 50 1310 04.6
4-Chloro-3-methylphenol 5.000 102 42 1390 05.1
4-Nitrophenol 5.000 110 19 1370 05.5
Acenaphthene 5.000 101 36 1220 05.0
Bis(2-ethylhexyl)phthalate 5.000 98.6 43 1420 04.9
N-Nitrosodi-n-propylamine 5.000 86.8 46 1400 04.3

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-R38745

Batch ID: R38745

Analysis Date: 10/29/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: LCSW RunNo: 38745

SeqNo: 1210384

LCSSampType: TestCode: EPA 8270C: Semivolatiles/Mod

Pentachlorophenol 5.000 111 22 1380 05.5
Phenol 5.000 94.4 45 1340 04.7
Pyrene 5.000 90.8 45 1380 04.5

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28113

Batch ID: 28113

Analysis Date: 10/18/2016Prep Date: 10/17/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38030

SeqNo: 1185736

MBLKSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.00020ND

Sample ID LCS-28113

Batch ID: 28113

Analysis Date: 10/18/2016Prep Date: 10/17/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38030

SeqNo: 1185737

LCSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 93.6 80 1200.00020 00.0047

Sample ID 1610612-001BMS

Batch ID: 28113

Analysis Date: 10/18/2016Prep Date: 10/17/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38030

SeqNo: 1185804

MSSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 118 75 1250.00020 0.00016250.0061

Sample ID 1610612-001BMSD

Batch ID: 28113

Analysis Date: 10/18/2016Prep Date: 10/17/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38030

SeqNo: 1185805

MSDSampType: TestCode: EPA Method 7470: Mercury

Mercury 0.005000 114 75 125 200.00020 0.0001625 3.160.0059

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28165

Batch ID: 28165

Analysis Date: 10/19/2016Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38056

SeqNo: 1186813

MBLKSampType: TestCode: MERCURY, TCLP

Mercury 0.020ND

Sample ID LCS-28165

Batch ID: 28165

Analysis Date: 10/19/2016Prep Date: 10/19/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38056

SeqNo: 1186814

LCSSampType: TestCode: MERCURY, TCLP

Mercury 0.005000 104 80 1200.020 0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28191

Batch ID: 28191

Analysis Date: 10/24/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38144

SeqNo: 1190360

MBLKSampType: TestCode: EPA Method 6010B:  TCLP Metals

Arsenic 5.0ND
Barium 100ND
Cadmium 1.0ND
Chromium 5.0ND
Lead 5.0ND
Selenium 1.0ND
Silver 5.0ND

Sample ID LCS-28191

Batch ID: 28191

Analysis Date: 10/24/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38144

SeqNo: 1190361

LCSSampType: TestCode: EPA Method 6010B:  TCLP Metals

Arsenic 0.5000 108 80 1205.0 0ND
Barium 0.5000 96.0 80 120100 0ND
Cadmium 0.5000 101 80 1201.0 0ND
Chromium 0.5000 97.0 80 1205.0 0ND
Lead 0.5000 93.2 80 1205.0 0ND
Selenium 0.5000 106 80 1201.0 0ND
Silver 0.1000 106 80 1205.0 0ND

Sample ID TCLP FL#2-2661

Batch ID: 28191

Analysis Date: 10/24/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38144

SeqNo: 1190451

MBLKSampType: TestCode: EPA Method 6010B:  TCLP Metals

Arsenic 5.0ND
Barium 100ND
Cadmium 1.0ND
Chromium 5.0ND
Lead 5.0ND
Selenium 1.0ND
Silver 5.0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28190

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38332

SeqNo: 1196520

MBLKSampType: TestCode: EPA 6010B: Metals

Aluminum 0.020ND
Antimony 0.050ND
Arsenic 0.020ND
Barium 0.020ND
Beryllium 0.0030ND
Cadmium 0.0020ND
Chromium 0.0060ND
Cobalt 0.0060ND
Copper 0.0060ND
Iron 0.050ND
Lead 0.0050ND
Manganese 0.0020ND
Nickel 0.010ND
Potassium 1.0ND
Selenium 0.050ND
Silver 0.0050ND
Thallium 0.050ND
Vanadium 0.050ND
Zinc 0.020ND

Sample ID LCS-28190

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38332

SeqNo: 1196521

LCSSampType: TestCode: EPA 6010B: Metals

Aluminum 0.5000 109 80 1200.020 00.55
Antimony 0.5000 98.4 80 1200.050 00.49
Arsenic 0.5000 104 80 1200.020 00.52
Barium 0.5000 100 80 1200.020 00.50
Beryllium 0.5000 106 80 1200.0030 00.53
Cadmium 0.5000 101 80 1200.0020 00.51
Chromium 0.5000 99.5 80 1200.0060 00.50
Cobalt 0.5000 97.7 80 1200.0060 00.49
Copper 0.5000 99.6 80 1200.0060 00.50
Iron 0.5000 101 80 1200.050 00.50
Lead 0.5000 99.5 80 1200.0050 00.50
Manganese 0.5000 100 80 1200.0020 00.50
Nickel 0.5000 99.9 80 1200.010 00.50
Potassium 50.00 100 80 1201.0 050

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-28190

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38332

SeqNo: 1196521

LCSSampType: TestCode: EPA 6010B: Metals

Selenium 0.5000 99.0 80 1200.050 00.49
Silver 0.1000 103 80 1200.0050 00.10
Thallium 0.5000 98.9 80 1200.050 00.49
Vanadium 0.5000 105 80 1200.050 00.53
Zinc 0.5000 101 80 1200.020 00.50

Sample ID 1610612-001BMS

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38332

SeqNo: 1196523

MSSampType: TestCode: EPA 6010B: Metals

Aluminum 0.5000 115 75 1250.020 0.31340.89
Antimony 0.5000 94.3 75 1250.050 00.47
Arsenic 0.5000 106 75 1250.020 0.040170.57
Barium 0.5000 96.0 75 1250.020 0.016020.50
Beryllium 0.5000 102 75 1250.0030 00.51
Cadmium 0.5000 99.7 75 1250.0020 00.50
Chromium 0.5000 94.3 75 1250.0060 00.47
Cobalt 0.5000 93.6 75 1250.0060 0.0032600.47
Copper 0.5000 103 75 1250.0060 0.017040.53
Iron 0.5000 98.3 75 1250.050 0.13530.63
Lead 0.5000 94.8 75 1250.0050 00.47
Manganese 0.5000 95.7 75 1250.0020 0.052270.53
Nickel 0.5000 95.7 75 1250.010 0.0065200.49
Selenium 0.5000 103 75 1250.050 00.52
Silver 0.1000 104 75 1250.0050 00.10
Thallium 0.5000 89.8 75 1250.050 0.012600.46
Vanadium 0.5000 103 75 1250.050 0.0061200.52
Zinc 0.5000 99.6 75 1250.020 0.027190.53

Sample ID 1610612-001BMSD

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38332

SeqNo: 1196524

MSDSampType: TestCode: EPA 6010B: Metals

Aluminum 0.5000 114 75 125 200.020 0.3134 0.8580.88
Antimony 0.5000 90.8 75 125 200.050 0 3.770.45
Arsenic 0.5000 103 75 125 200.020 0.04017 2.570.55
Barium 0.5000 94.6 75 125 200.020 0.01602 1.420.49
Beryllium 0.5000 101 75 125 200.0030 0 1.170.51

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1610612-001BMSD

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38332

SeqNo: 1196524

MSDSampType: TestCode: EPA 6010B: Metals

Cadmium 0.5000 98.2 75 125 200.0020 0 1.470.49
Chromium 0.5000 92.6 75 125 200.0060 0 1.810.46
Cobalt 0.5000 91.8 75 125 200.0060 0.003260 1.920.46
Copper 0.5000 104 75 125 200.0060 0.01704 0.9960.54
Iron 0.5000 102 75 125 200.050 0.1353 2.590.64
Lead 0.5000 93.8 75 125 200.0050 0 1.050.47
Manganese 0.5000 94.4 75 125 200.0020 0.05227 1.230.52
Nickel 0.5000 94.3 75 125 200.010 0.006520 1.450.48
Selenium 0.5000 102 75 125 200.050 0 1.760.51
Silver 0.1000 103 75 125 200.0050 0 1.490.10
Thallium 0.5000 86.9 75 125 200.050 0.01260 3.220.45
Vanadium 0.5000 101 75 125 200.050 0.006120 1.600.51
Zinc 0.5000 98.2 75 125 200.020 0.02719 1.350.52

Sample ID 1610612-001BMS

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38332

SeqNo: 1196526

MSSampType: TestCode: EPA 6010B: Metals

Potassium 50.00 104 75 1255.0 123.0180

Sample ID 1610612-001BMSD

Batch ID: 28190

Analysis Date: 10/31/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38332

SeqNo: 1196527

MSDSampType: TestCode: EPA 6010B: Metals

Potassium 50.00 123 75 125 205.0 123.0 5.31180

Sample ID MB-28190

Batch ID: 28190

Analysis Date: 11/7/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38490

SeqNo: 1202197

MBLKSampType: TestCode: EPA 6010B: Metals

Calcium 1.0ND
Magnesium 1.0ND
Sodium 1.0ND

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID LCS-28190

Batch ID: 28190

Analysis Date: 11/7/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38490

SeqNo: 1202198

LCSSampType: TestCode: EPA 6010B: Metals

Calcium 50.00 102 80 1201.0 051
Magnesium 50.00 103 80 1201.0 052
Sodium 50.00 102 80 1201.0 051

Sample ID 1610612-001BMS

Batch ID: 28190

Analysis Date: 11/7/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38490

SeqNo: 1202200

MSSampType: TestCode: EPA 6010B: Metals

Magnesium 50.00 100 75 1251.0 35.8286

Sample ID 1610612-001BMSD

Batch ID: 28190

Analysis Date: 11/7/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38490

SeqNo: 1202201

MSDSampType: TestCode: EPA 6010B: Metals

Magnesium 50.00 101 75 125 201.0 35.82 0.56086

Sample ID 1610612-001BMS

Batch ID: 28190

Analysis Date: 11/7/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38490

SeqNo: 1202203

MSSampType: TestCode: EPA 6010B: Metals

Calcium 50.00 95.5 75 1255.0 95.77140

Sample ID 1610612-001BMSD

Batch ID: 28190

Analysis Date: 11/7/2016Prep Date: 10/20/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38490

SeqNo: 1202211

MSDSampType: TestCode: EPA 6010B: Metals

Calcium 50.00 105 75 125 205.0 95.77 3.14150

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R38745

Batch ID: R38745

Analysis Date: 10/25/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38745

SeqNo: 1210388

MBLKSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 1.00ND

Sample ID LCS-R38745

Batch ID: R38745

Analysis Date: 10/25/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38745

SeqNo: 1210389

LCSSampType: TestCode: CYANIDE, Reactive

Cyanide, Reactive 0.5000 108 80 12000.542

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-R38745

Batch ID: R38745

Analysis Date: 10/18/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38745

SeqNo: 1210391

MBLKSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 1.0ND

Sample ID LCS-R38745

Batch ID: R38745

Analysis Date: 10/18/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38745

SeqNo: 1210392

LCSSampType: TestCode: SULFIDE, Reactive

Reactive Sulfide 0.2000 80.0 70 13000.16

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID mb-1

Batch ID: R38048

Analysis Date: 10/18/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 38048

SeqNo: 1186486

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-1

Batch ID: R38048

Analysis Date: 10/18/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 38048

SeqNo: 1186487

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 101 90 11020.00 080.60

Sample ID mb-2

Batch ID: R38048

Analysis Date: 10/18/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: PBW RunNo: 38048

SeqNo: 1186510

mblkSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 20.00ND

Sample ID lcs-2

Batch ID: R38048

Analysis Date: 10/18/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L CaCO3

PQL

Client ID: LCSW RunNo: 38048

SeqNo: 1186511

lcsSampType: TestCode: SM2320B: Alkalinity

Total Alkalinity (as CaCO3) 80.00 102 90 11020.00 081.52

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID 1610612-001ADUP

Batch ID: R38258

Analysis Date: 10/27/2016Prep Date:

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units:

PQL

Client ID: WDW-1,2,&3 Effluen RunNo: 38258

SeqNo: 1193976

DUPSampType: TestCode: Specific Gravity

Specific Gravity 200 0.04000.9993

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 



Project: Quarterly WDW-1, 2, &3  Inj Well
Client: Navajo Refining Company

16-Nov-16

QC SUMMARY REPORT 1610612WO#:
Hall Environmental Analysis Laboratory, Inc.

Sample ID MB-28098

Batch ID: 28098

Analysis Date: 10/18/2016Prep Date: 10/17/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: PBW RunNo: 38034

SeqNo: 1185818

MBLKSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 20.0ND

Sample ID LCS-28098

Batch ID: 28098

Analysis Date: 10/18/2016Prep Date: 10/17/2016

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: LCSW RunNo: 38034

SeqNo: 1185819

LCSSampType: TestCode: SM2540C MOD: Total Dissolved Solids

Total Dissolved Solids 1000 105 80 12020.0 01050

Qualifiers:   
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* Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D Sample Diluted Due to Matrix E Value above quantitation range
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W Sample container temperature is out of limit as specified 
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Susana Martinez 
Governor 

State of New Mexico 
Energy, Minerals and Natural Resources Department 

'4.t. of 111:IV ·~ . ~ 
Ken McQueen 
Cabinet Secretary 

David R. Catanach, Division Director 
Oil Conservation Division • • 

Matthias Sayer 
Deputy Cabinet Secretary 

Mr. Randy Dade 

FEBRUARY 24, 2017 

CERTIFIED MAIL 
RETURN RECEIPT NO: 7913 8107 

Environmental Specialist 
HollyFrontier Navajo Refining LLC 
501 East Main 
Artesia, New Mexico 88210 

~~.~~ 

Re: Navajo Refining LLC, Artesia Refining LLC Permit Applications Discharge Permit Renewals 
for WDW-1 (UICI-8-1), WDW-2 (UICI-8-2) and WDW-3 (UICI-8-3) UIC Class I (Non-hazardous) 
Disposal Wells (February 2017), Eddy County, New Mexico 

Mr. Dade, 

The New Mexico Oil Conservation Division (OCD) or department is in receipt of Navajo Refining LLC's 
3 disposal well applications for discharge permit renewals for the above subject wells with initial total fee 
of $300, received February 19, 2017 for the Navajo Refining LLC in Eddy County, New Mexico. 

The department has determined based on 20.6.2.3108 NMAC that the application for discharge permit 
renewals request is not administratively complete. Therefore, the department hereby notifies the 
applicant of the deficiencies in writing within 15 days of receipt of the application. 

The OCD has identified the following deficiencies: 

1) Complete and sign OCD Application Forms as required in 20.6.2.3108(A) NMAC. The C-108 
Forms were unsigned. 

2) Provide OCD with draft public notices (20.6.2.3108(F) NMAC) in English for each WOW. Once 
approved, Navajo will need to publish in English and Spanish. 

3) Propose location(s) and newspaper(s) for providing public notice 20.6.2.3108(A). 
4) Provide accurate discharge locations per 20.6.2.3108(F)(2) NMAC, i.e. , UL, Section, Township, 

and Range with accurate latitude/longitude location coordinates with more descriptive footage 
from major intersections or landmarks to locate the wells. This shall also include a map of the 
pipeline transect to the WDWs for potential releases from the pipeline along the transect of the 
pipeline to the WDWs. 

5) Provide accurate brief description of the activities must be representative of the actual situation 
per well 20.6.2.3108(F)(3) NMAC. 

6) Provide a more accurate updated description of the expected sources and effluent quality (recent 
data) with accurate injection volumes per well 20.6.2.3108(F)(4) NMAC. There was 1 WDW-3 
surface injection pressure and rate graph, but not for WDWs 1 and 2. The text description should 
qualify information in the graphs. 

1220 South St. Francis Drive· Santa Fe, New Mexico 87505 
Phone (505) 476-3440 • Fax (505) 476-3462 • www.emnrd.state.nm.us/ocd 
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7) Provide the depth to and total dissolved solids concentration of the groundwater most likely to be 
affected by each discharge. 

The OCD is currently conducting a technical review of the applications. Therefore, the New Mexico 
Water Quality Control Commission regulations (WQCC) notice requirements of 20.6.2.3108 NMAC 
must be satisfied and demonstrated to the OCD. Upon receipt of the information requested above, OCD 
may deem the application administratively complete and provide public notice pursuant to the WQCC 
notice requirements of 20.6.2.3108 NMAC to determine if there is any public interest. 

Please contact me at (505) 476-3490 or carlj.chavez@state.nm.us if you have questions. Thank you for 
your cooperation throughout the review of the applications and discharge permit renewals review process. 

Respectfully, 

Carl J. Chavez 
Environmental Engineer 

xc: Jim Griswold, .OCD- Environmental Bureau Chief 
OCD District II Office, Artesia 
Scott Denton, Navajo Refining LLC 







DRAWING 1

NAVAJO REFINING COMPANY

ARTESIA, NEW MEXICO

FACILITY MAP

2.83 mi

NAVAJO FACILITY

(See Inset A)

WDW-1

WDW-3

WDW-2

(See Inset B)

INSET A

INSET B

WDW-1

WDW-3

WDW-2

Navajo Wells

WSP PARSONS
BRINCKERHOFF

devillierwd
Typewritten Text

devillierwd
Text Box

devillierwd
Typewritten Text
HOLLYFRONTIER NAVAJO REFINING LLC



DRY HOLE

GAS WELL

OIL WELL

OIL & GAS WELL

ABANDONED GAS WELL

ABANDONED OIL WELL

ABANDONED OIL & GAS WELL

INJECTION WELL

PLUGGED & ABANDONED INJECTION WELL

PLUGGED AND ABANDONED WELL

LEGEND

SCALE

0 1000 2000

(IN FEET)

N

SALTWATER DISPOSAL WELL

PLUGGED SALTWATER DISPOSAL WELL

26404

1-T

10141

Total Depth of Well

API Number

01/19/17DATE:

DRAWN BY: WDD

50904DJOB NO:CHECKED BY:

APPROVED BY:

DWG NO:

DRAWING 2

NAVAJO REFINING COMPANY

ARTESIA, NEW MEXICO

AREA OF REVIEW MAP

1-MILE COMPOSITE AREA OF REVIEW

PERMITTED WELL

Well Number

18S 27E

1

10

11

12

13

15

16

2

21

22

23

24

3

4

9

16

17

18

19

20

21

4

5

6

7

8

9

25

26

27

28

34

35

36

28

29

30

31

32

33

007656

007671

00768

007695

00770

21

05620

1

05637

007721

09815

1

00775
3

05666

00776

7K

008384

05670

3

6

008458

05800

00846
10

00847

11

1

00849 2

05835

008991

06007

009081

05825

Humble O&R Co.

New Mexico State

009092

05840

00910

05847

009112

06125

State Ce

009121

06018

009271

01715

Hondo

009301

02833

Trigg John H

Federal B-22

009411

02042

Yates Drilling Co

State

00942 1

02000

Stout Kelly G

Malco-Resler-Stat

00943

11

Mckee R E

State

00944

12

0094610

02068

11

011952

02348

Yates, S P

State D

011961

02098

Yates, S P

State D

011971

02044

Kelly Co Lc

01940

1

02322

01941
23

02058

01942

2

02100

019433

02081

019454A

02495
01946

7

01947

8

02151

01949

13

02145

0195119

02335

02433

019541

02500

01955

1

019611

02220

019641

01965
1

02287

019685

02448

01982

21

01983

22

01986

2

01987

3

01988

4

01989

5

01990

6

01991

7

01992

1-A

01999
9

02000

16

02004

10

05946

1

05957

1X

06179

8

02079

06180
11

02080

06181

13

06182
17

02087

10285322

02330

02245

1

104401

06100

20060

1

20101WI7

02453

02474

20141

14

05709

20310
3

05950

2

Amoco Production Fee

Hondo Federal Gas

228711

10287

229871

09590

Mesa Pet

Willis Fed Com

1

09910

24137

1RS

09850

242561

02201

248281

02515

Yates Drilling Co

Mesa State

249753

02339

Oxy

Mesa 1 State

252674-1

02350

Yates Drilling Co

Mesa State

25357

1

261161AKH

10050

Yates Petroleum Corp

Chalk Federal Com.

26223
1C

09818

264321S

09870

Federal

26869

27035

90

28709

61

76

29030

4F

02400

290502B

02450

290514

02400

290525

02450

290536

02450

290653

02500

29081

11-O

02500

29082

29093 8F

02500

290947

02550

291061A

02599

291075G

02549

Devon Energy

Eagle Federal

1A

02600

291543B

02400

29155
9G

11H

292113B

02549

Devon Energy

Eagle Federal

293311

10670

29480

4B

16J

02649

2948417O

13I

2951615J

19P

2A

29594

4B

Devon Energy

Eagle Federal

29595

6

8H

10N

29598

12O

14P

29634

10G

02649

301343

02320

304155

30419
6

7

03620

30463
7

02500

304671
30468

3

03800

30474

4

308322

09665

Murchison O&G Inc

Willis Federal

30966

2C

09910

324942Z

09790

330051

10714
33542

1

10630

33829

15

3383220

03490

3383521

34008

23H

16

03508

1

349161

09845

350542

10700

39010

418

06300

17

04400

34189

28

04000

3425926A

04000

39459

19

40688

1

5

04700

41226

27

04800

41264
25

04800

24

1

1

4

6

1

8

9

1

3

05834

2

2

1

1

05800

2

3

05797

5

05817

1

06024

5

01711

Compton Rd

Mann

13

2

3

06071

11N

1
2

05878

Pan American Pet

Malco Refining-Fe

4

06000

Pan Am Pet

Malco Refining-Fe

7

06051

9

06032

12

05958

Pan American Pet

Malco Refining-Fe

1

09855

Pan American Pet

Malco Refining-Fe

1

2

06125

Pan American Pet

State Ce

1

06018

1

01715

Stevens, Donald G

Hondo

3

5

2

00650

Kelly Co Lc

Berry

2

02442

1

2

1

1

1

15G

05776

1

09778

Three Rivers Operating Co Llc

Hondo-Federal Gas

2

09627

Amoco Production Fee

Hondo Federal Gas

111

06021

Atlantic Richfield

Empire Abo Unit

101

901

06259

901

1F

1

1BB

5

8

1

10000

Marbob Energy Corp

Scoggins Draw Federal Com

1A

09960

Sun Expl & Prod

Scoggins Draw Federal

1S

09870

Mewbourne Oil Co

Federal

2B

3

13P

11F

13G

7

7D

Devon Energy

Eagle Federal

Devon Energy

Eagle Federal

3B

23L

25M

27N

7G

1A

02600

02550

5D

8G

15K

1B

3C

17N

2A

12H

14I

13I

02649

Devon Energy

Hawk Federal

2B

4C

6D

13J

16K

18N

10N

11F

Devon Energy

Eagle Federal

10E
12

14G

20J

1

2

3B

02750

Devon Energy

Eagle Federal

4

3

1

2

8

3

7

1

2

09665

Murchison O&G Inc

Willis Federal

29

3

09670

Ricks Expl Inc

Hondo Federal Gas Com

34

41

40

54

50D

51C

52B

47C

23C

24C

53E

2

57

1

22

1

26D

1

09970

Occidental Permian

Opl Horsetail Federal

3

2

9G

4

03718

27

26A

2

01692

01981 4

02404

02555

02579

17

1

02669

1

02402

22592

254021AE

03530

Tom L. Ingram

State

30188

368299

37694
7

03700

39019

402

39072

39590

3

39883

33

05000

39952

39953

33

02500

40015

37

40016
39

40017

42

40020

43

40021

44

05100

40059

11

40060

12

40061

15

40067

3

40068

14

40083

13

40084
18 40085

9

40086

4

40088

48

40090

40110

56

40111

40112

40114

55

40116

40118

63

2

2

1

24

1

2

3

00540

Johnston, R. J.

J Travis

1

2

1

1

2

2

1

3

25

01212

1

00450

6

00633

Haynes Owen

Harbold-Federal

1

1

00561

Johnston, R. J.

Hb Travis

1

1

00730

Johnston, R. J.

Cucca-Barrentos

14

15

00270

Haynes Owen

Harbold

1

00555

10

00491

1

01120

Federal 242

3 1
5 7

1

Trigg John H

Trigg-Federal

2

4

2

Haynes Owen

Harbold-Federal

2

5

3

1

2

11

9

1

1

12

11

1

13

1

10

13

15

5

7

10

11

7

2
1

6

8

15

13

9

3

12

14 10

4

5

6C

10

8

7C

5A

4

31

7

2

1

1

2

5

2

12

1

2

3

1

4

5

12

3

2

2

9

3

1

5

2

1

3

3

1

1

2

50

4

06013

11

1

4

3
28

1

5

05883

2

00621

2

01907

1

1

00557

2

6

1

1

13

1

1
2

3

06365

4

06250

3

1

17

2

3

4

5

6

7

8

9

10

12

2

15K
2

2

5

4

1

16L

06115

1

1

3

1

2

1

1

1

15L

1

2

3

14K

4
3

2

1

1

1

1

1

1

6

7

8

1

2

1

1

4

3

2 1

12E

06074

4

06143

1

06315

2

06208

1

06120

2

06114

1

06260

1

1

07270

1

00594

Mckee-Jones

Magruder

2

02510

Mckee Re Etal

Magruder

2

03664

Fred Pool Drlg.

White Oak Federal

4

5

2

02100

Croate-Davis

State

1

02212

1

1

2

01956

3

01927

801

01950

3

02047

5

14

1

01975

1

1

Choate-Davis

State

1

01800

Flynn-Welch-Yates

Powell-State

1

02060

1

02096

1

02575

Resler, Dale

State

4

01883

301

01872

Resler, Dale

Jones-State

4

01853

Resler, Dale

Jones-State

5

01835

Resler, Dale

Jones-State

1B

10050

Oryx Energy Co.

Scoggins Draw Fed. Comm.

1

02035

Jones, Stanley L

State

1

01874

2

01907

1

01859

Miller & Smith Pet

M R Y-State

12

02207

Jones, Stanley L

State

13

03525

1

02050

95

02065

98

02048

Malco-Resler-Yates

State

99

02048

Malco-Resler-Yates

State

2

02052

5

1

02009

1

02030

Howard, Oscar

An Etz

1

2

1

1
2

11

06118

3

1

1

4

2

2

2

2

1

3

4

3

7

6

1

1

00620

23

1

8

2B

15

12

14

01986

15

1

2

1

16

1B

11

10190

Mack Energy Corp

Red Lake Sand Unit

1

2

2

01871

Southern Union Gas

State

3

4

1

12431

5

7

03453

1

01871

Aston & Fair

State 30

1

1

1

2

1

2

1

Ployhar-Mcnutt

State

3

4

00532

Nix,Ralph-Curtis,J

Delhi-State

1

2

2

1

1

1

01829

2

10

01826

1

00531

1-X

1

1

00616

1

1

1

01975

2

01996

5

1

1

9

1

02307

1

06050

1

06006

05971

Pan American Pet

State Be

1

2

06094

1

06046

1

1

1

1

20

2

06171

33

3

4

06171

7
8

35

38

14

2

1

1

2

1

1

06013

Pan American Pet

State Bv

7

1

179

180

1

1

6

3

1

2

06150

4

5

6

13

1

Mckinley W H

Humble-State

1

03480

1

1

03426

Ohio Oil

Kaiser-State

2

02600

Western Ventures,

Signal-State

1

Allison, Fred M.

Adkins-State

1

02438

37

2

02482

18

02145

1

02390

1

02451

1

02502

Southwestern

Humble-State

1

1

2

3
4

02362

6

1

02435

Sandburg Pet Co

Ragsdale-State

1

2

3

4

5

6

02525

7

1

2

3

4

5

2

1

2 31
2

1

02417

Bennett, Byard

Bennett-State

1

03020

Mckee R E

State E

1

02400

1

02407

1

2

02204

3

1

1

02383

Simms-Reese

Wilson-State 18

1

02201

1

02078

Phillips Ng-Welch

Sparks

3

02200

1

02119

1

02032

Hare, Barry F

Mcgurt

9

02705

14

02401

1

02433

1

02405

1

02485

1

02571

Western Ventures,

Humble-State A

1

02441

1

02442

2

02312

Collier R D

Western-Yates-Sta

4X

4

02445

2A

02434

Yates Drilling Co

Gulf Drlg.

1

03266

2

02433

31

02110

Malco-Resle

State 647

3

02460

1

02172

Powell Cs-Caudle J

State

2

02548

186

11

4

1

1

1

02325

1

1

2

1

2

1

02314

2

3
4

6

7

02363

8

10

1

2
3

29I

1

1

02456

1

02607

Ohio Oil

Marion-State

12

2

46

1

02340

1

06351

2

06351

2

11

02400

1

21

06256

1

1

06265

Signal O&G

State

2

1

06243

1

1

02258

1

06115

Hondo O&G

State Ea

23J

24I

06241

24J

30

1

02396

21J

2

06206

3

06033

4

5

06210

1

06412

1

06194

1

2

1

1

02377

3

02415

1

02285
1

02620

2

2

02236

4

02225

1

02252

1

1BO

02409

7

02359

2

02382

1

3

1

Marbry L N

State

1

02485

1

02297

Nix,Ralph-Curtis,J

Gulf-State D

2

02311

1

02314

2

02290

Roach & Shepard

Humble-State

1

02273

2

02305

1

2

9

02340

2

02371

35

1

02555

Nichols Leonard

Humble-State

16

35

1

44

2

02610

Plummer & Mckinley

Humble-State

3

02611

14

2

Yates, Martin III

Dooley-State

51

4

2

1

02378

Los Angls-Nw Mex O

Arnold-Gross-Stat

10

2

02696

2

3

02200

Picher Oil & Gas

Mccronin

196

01951

1

1

3

1

Franklin Aston And

State Ad

16

1

06327

6

1AG

Tom L. Ingram

State

317

02387

7

A-46

1

02295

17

WI-1

02460

WI-1

WI-4

3Y

47

06200

208

211

213

212

216

219

12

1

2

01795

Welch Van S

Simpson

WI7

02453

WI8

02474

WI2

02500

Quantum Res Mgmt Llc

Vandeventer-State

WI41

WI42

1

1

02260

5

1

10168

2

1

3

06105

2

10372

Navajo Refining Company

Chukka

1B

Three Rivers Operating

11

211

201

02000

Anadarko Prod

Artesia St U Tr 2

502

02010

Anadarko

Artesia St U Tr 5

901

02010

2

02010

501

02010

3

102

02010

2

02010

701

02010

Anadarko

Artesia St U Tr 7

261

06222

271

291

231

06261

141

151L

191

201

181

121

1

7

231

06390

271I

232

312

221

1

02357

Fulton C O

Yates State

202J

182K

132

4

152
131

191

301

1

02490

Larue,C E

T P State

905

02040

Andarko

Artesia State Unit

272

293

281

222

153

292

141AK

121

183

122

311

1F

2

1

26

273

06357

282

233J

231

06350

272

06350

223

232

1

131M

06325

184

192

151

152

06300

234

281

302

312

283

291

142

143L

294

295

303

212

203

193

194

132

154

261

06350

251

134

131

156

123

06225

171

06300

133

1

Hondo O&G

Exxon-State

133

141
153

122

123

291

155

143

292

235

161

142

2

10506

Hondo O&G

Exxon State

5

1

10560

3EA

Rhonda Operating

Federal

213

3

01972

1

02300

C.F.M. Oil Company

Cobb Federal

3

8

2

02300

241

06386

211

06325

1

21

02520

Marbob Energy Corp

W Artsia Gbg U Tr

22
23

02320

24

02325

25

02530

26

02539

3

02510

1

02634

Marbob Energy Corp

Jennings

1

02025

Marbob Energy Corp

Arco Federal

27

02520

43

2

01842

Kersy & Co.

Red Lake Unit

1

1

1

00492

1

1

02862

1A

10450

2

1

02880

9

1

02635

1

02797

Santa Rita

Illinois

4

02484

1

02877

1M

1

02327

Artesia

Santa Rita Expl.

1

02530

1

02475

1

1D

03000

1

02502

5

1

02521

1DH

11915

Amoco Prod

Federal Gas Com.

1

02548

1

2

01724

Santa Rita Expl

Sun State

1

2

01950

2

02675

8

1

02492

Dickson Arlen

Burmah State

1

02310

Dickson Pet. Inc.

Anadarko Fed.

2

1

01652

Pool Fred Drlg

Crossfire Federal

1

02400

Collier Energy

Comstock Fed

14

44

45

46

2

01600

Collier Energy

Comstock Fed.

1

01625

Collier Energy

White Oaks Fed.

15

1BY

02600

1

02300

Pool Fred Drlg

Artesia State

1

01600

WD1

04100

Phillips Pet

1

03500

2

1

10650

1CG

10380

Arco O&G

State

802

01608

16

3

4

2

01613

03530

1

Dickson Pet. Inc.

Kimberly State

1WD

08500

3

01530

2

00747

8

02000

5

1

01690

Fred Pool Drlg.

Laurel State

9

01586

Pool Fred Drlg

Comstock Federal

47

2

01690

Fred Pool Drlg.

Laurel State

10

02040

1-T

10141

Mewbourne Oil Co

Federal

3

10119

2

2A

02500

Plains Pet Operating

Levers State

3A

02600

1

3

1

1

1

1ANM

10100

Yates Petroleum Corp

Beauregard State Com

1

10200

2

1

Louis Dreyfus Natural

Artesia State

10650

1

03175

Sdx Resources, Inc.

Solt, S.A.

2

03200

Sdx Rexsources, Inc.

Solt, S.A.

1

1

4

02850

1

17I

1A

15H

8G

1

01765

Morexco, Inc.

Tejon State

10H

2L

20J

16H

18I

1

1A

02700

Devon Energy

Eagle Federal

6

1

09660

7

8

9

10

04000

21

22

1

02650

5

02950

19

23

24

2

3

9

2

4

6

7

8

5

1

2

3

7

4

13

14

11

12

10

6

5

11

03500

Sdx Resources, Inc.

Nw State

12

15

1

8

14

03240

9

1

07808

1

1

1

2

16

03210

S D X Resources Inc

Nw State

19

03192

Sdx Resources, Inc.

Nw State

20

03210

28

02808

1

1Y

1

03600

Sdx Resources, Inc.

Trigg Federal

6

3

1

1

3

2

2

03690

1

10801

1

1

2

3

01630

Eastland Oil

Laurel State

1

1

1
3

4

7

29

30

32

3

2

1

03505

2

03535

2

04030

1

17

18

5

1

1

2

3

10610

3

1

07208

2

1

4

03460

3

1

1

10450

Phillips Pet

Leatherstocking State Com

1

5

6

03180

1

2

3

4

1AGI

11520

6

03520

2

03570

7

03223

Lime Rock Resources A

Enron Federal

1

03545

Lime Rock Resources

Williams A Federal

1

10090

Bp America

Horsetail Gas Com

8

1

07130

4

12

13

1

38

1

2

1

1

5

15

2

14

10

38

36

02400

3

4

03570

1

40

02111

1

41

39

02120

42

42

20

39

19

17

5

03570

16

11
55

18

17D

6

60

21A

1

10700

19A

7

1-I

03800

1A

1

49

1

1

1

2

1

8

04310

3

4

2A

2N

2-I

2C

1K

2N

1M

3

1

5

9

6

3P

3S

03994

3

6

6

7

1

1

10600

6

03562

1

3C

3A

3N

1A

9

2

3

11

10

1

10500

Yates Drilling Co

Wisetail State Com

3

03550

4

2

10625

Oxy Usa Wtp Lp

Oxy Dymes State

1

10489

3B

03585

1

2

03535

12

12

03810

4B

03570

52

4A

2

10587

Conocophillips Company

Leatherstocking State Com

6

5

7

4N

4K

5B

03570

3K

3

2

5

1

3

9

2H

6

03570

2

4

6XC

1

57

59

5Y

4

04025

Lime Rock Resources A

Staley State

7

03960

4A

2

00633

Aspen Oil

Malco State

7A

8A

03603

29

9

8B

03606

11

04770

8

15
14

30

5

04790

2

6

04766

31

32

7

2B

10

3

03855

5

03625

8

3

11

1

04900

4

5

2

15

04796

4

002

1

12

1

1

10525

Oxy Usa Wtp Lp

Oxy Comm Federal

10500

Yates Petroleum Corp

Violet Biv State Com

39

10

12

14

11

12

13

14

15

16

17

18

19

20

21

22

3C

11

7

04800

8

12

13

04800

1

3

8

16

3

6

04800

401

06400

406

407

409

06400

410

06400

Apache Corp

Empire Abo Unit

419

408

06400

411

06400

403

405

416

9

3

4

04850

6

5

6

9

417

06400

1

3

4

04750

4

04706

3

04700

4

2

6

1

1

1

1

00625

1A

02647

22913

36252

37762

7Y

38420

3

39299

005

39325

7

39326

8

05100

39360

4

39452

5

39460

4

04750

39462 4

04700

39463

2

39494

10

39626

4

39627

5

39628

6

39629

7

3963928

02500

39762

4

39927
2

39951

31

40027

18

400301G

05100

40108

29

05150

40187

40198

8

40230

1

40286

14

40338

16

40339

18

40410

11H

05000

40428

2

40429
4

40618

1

40619

2

40620

3

40621

4

406291

Lime Rock Resources

Choate Davis State

40677

1

406782

40679

4

40687

39461

39465

2H

39638

3

2

39763

3

3999617

40026

17

40028

4

05000

40197

3

402089H

4020910H

40308

4034019

40409

9H

40410

11HST0

00513

00514

00515

00516

00517

00518

00519

00521

00522

00523

00524

00525

00526

00559

00578

00579

00580

00581

00582

00583

00584

00585

00586

00587

00588

00589

00591

00592
00593

00594

00595

00596

00597

00598

00599

00600

00601

00602

00606

00607

00608

00609

00610

00613

00614

00615

00616

00620

00621

00622

00626

00627

00628

00630

00631

00632

00633

00634

00637

00639

00640

00641

00644

00645

00646

00647

00648

00650

00652

00653

00654

00655

00656

00666

00667

00668

00669

00670

00671

00672

00673

00674

00675

00676

00677

00678

00679

00680

00681

00682

00683
00684

00685

00686

00687

00688

00689

00690

00693

00694

00695

00696

00697

00698

00699

00701

00703

00703

00704

00705

00706

00707

00708

00709

00710

00711

00712

00713

00715

00716

00717

00718

00719

00720

00721

00722

00723

00724

00725

00726

00727

00728

00729

00730
00731

00732

00733

00734

00735

00736 0073700738

00739

00740

00741

00742

00743

00745

00748

00749

00751

00754

00755

00757

00759

00761

00763

00764

00852

00855

00864

00865

00866

00867

00868

00869

00870

00871

00872

00873

00874

00875

00876

00877

00878

00879

00880

00881

00882

00883

00884

00885

00886

00887

00888

00889

00890

00891

00892

00893

00894

00895

00896

00897

00929

00931

00932

00933

00934

00935

00936

00937

00938
00939

00940

00945

01155

01199

01200

01207

01208

01211

01213

01214

01215

01217

01218

01219

01220

01221

01222

01223

01225

01226

01229

01230

01231

01232

01237

01238

01251

01412

01594

01596

01597

01598

01599

01600

01601

01602

01603

01604

01605

01606

01607

01608
01609

01610

01611

01612

01613

01615

01616

01617

01618

01619

01621

01622

01623

01624

01625

01626

01627

01629

01630

01631

01632

01633

01634

01635

01636

01637

01638

01639

01640

01641

01642

01643

01644

01645

0164601647

01648

01649

01650
01651

01652

01653

01654

01655

01656

01657

01658

01659

01660

01661

01662

01663

01664

01665

01666

01667

01668

01669

01670

01671

01673

01674

01675
01676

01677

01679

01684

01685

01686

01687

01688

01689

01690

01697

01882

01886

01887

01891

01892

01893

01894

01895

0189601897

01898

01899

01900

01901

01902

01903

01904

01905

01906

01907

01908

01909

01910

01911

01912

01913

01914

01915

01916

01917

01918

01919

01920

01921

01927

01928

01929

01930

01931

01932

01933

01934

01935

01936

01937

01938

01939

01944

01948

01950

01952

01953

01956

01957

01958

01959

01960

01962

01963

01966

01967

01969

01977

02005 02006

02007

02312

02551

02552

02553

02554

02558

02561

02562

02563

02567

02568

02569

02570

02571 02572

02574

02575

02576

02578

02584

02585

02586

02587

02589

02592

02593

02594

02595

02596

02597

02598

02599

02600

02601

02602

02603

02604

0260502606

02607

02608

02609

02610

02611

02612

02613

02614

02615

02616

02617

02618

02619

02620

02621

02622

02623

02624

02625

02626

02627

02628

02629 02630

02631

02632

02633

02634

02635

02636

02637

02638

02639

02640

02641

02642

02643

02644

02645

02646

0264702648

02649
02655

02656

02657

02658 02659

02660

02661

02662

02664

02665

02666

02667

02670

02671

05596

05934

05935

05962

06111

06117

06118

06137

06170

06171

10079

10104

10107

10109

10118

10168

10183

10184

10244

10254

10274

10313

10328

10426

10450

10451

10452

10525

10537

10623

10795

10818

10833

10834

20019

20042

20043

20066

20101

20102

20103

20105

20180

20275

20394

20510

20535

20586

20665

20894

21047

21395

21446

21447

21448

21449

21454

21463

21485

21486

21487

21539

21540

21541

21542

21543

21544

21552

21553

21554

21555

21594

21626

21736

21737

21745

21746

21779

21783

21792

21807

21809

21825

21828

21873

21891

21923

21988

22009

22010

22011

22012

22013

22050

22051

22062

22096

22098

22124

22342

22354

22368

22464

22488

22489

22490

22491

22526

22527 22528

22539

22556

22559

22560

22568

22569

22593

22597

22604

22605

22606
22607

22608

22609

22632

22633

22634

22637

22656

22657

22658

22659

22669

22697

22750

22777

22807

22808

22812

22815

22824

22825

22833

22834

22838

22842

22849

22864

22885

22896

22906

22914

22952

22961

23070

23113

23115

23116

23165

23187

23263

23358

23368

23547

23548

23597

23619

23639

23648

23724

23741

23784

23815

23842

23855

23869

23913

23925

24030

24092

24098

24171

24459

24485

24489

24490

24491

24578

24587

24606

24607

24612

24621

24656

24666

24717

24774

24778

24785

24857

24870

24877

24879

24881

24887

24926

24932

25062

25078

25094

25099

25100

25155

25156

25201

25202

25236

25241

25270

25271

25277

25278

25350

25361

25370

25374

25390

25391

25394

25403

25503

25522

25545

25621

25649

25670

25675

25738

25969

25997

26017

26404

26575

26741

26895

26896

26943

27163

27224

27286

27394

27448

27592

27732

27803

27866

28600

28764

28852

28863

28990

29090

29091

29108

29110

29163

29231

29545

29633

29636

29641

29654

29655

29688

29875

29936

30138

30181

30189

30190

30191

30192

30195

30196

30227

30277

30332

30333

30334

30406

30408

30436

30438

30439

30440

30475

30609

30683

30684

30685

30734

30735

30736

30749

30750

30760

30777

30781

30783

30784

30785

30812

30815

30824

30849

30868

30882

30887

30888

30889

30890

30891

30892

30893

30907

30956

30964

31036

31044

31086

31087

31123

31193

31216

31283

31284

31285

31319

31337

31387

31530

31541

31571

31592

31734

31735

31747

31761

31790

31916

31917

31920

31927

31933

31934

31965

31967

31991

31994

32009

32036

32069

32070

32071

32162

32163

32179

32218

32227

32231

32299

32300

32307

32308

32309

32310

32324

32456

32459

32551

32554

32556

32662

32694

32836

32837

32871

32899

32900

32927

32946

32959

32978

32986

33010

33035

33100

33109

33111

33130

33158

33166

33167
33186

33188

33189

33191

33193

33195

33216

33227

33232

33235

33242
33265

33266

33271

33312

33352

33369

33427

33473

33579

33580

33624

33677

33739

33740

33765

33784

33793

33994

34002

34003

34005

34007

34029

34050

34071

34082

34086

34089

34090

34134

34146

34148

34185

34200

34323

34379

34382

34385

34387

34511

34547

34555

34576

34589

34614

34672

34683

34723

34907

34994

34998

35050

35141

35193

35213

35222

35237

35240

35264

35289

35540

35541

35545

35560

35562

35620

35627

35697

35713

35814

35900

35973

36031

36081

36116

36131

36213

36252

36253

36342

36343

36512

36513

36554

36915

36976

36977

36978

36979

36989

37044

37045

37056

37057

37058

37196

37203

37217

37313

37314

37372

37428

37641

37691

37692

38234

38511

38514

39132

39321

36102

36281

36875

36939

37195

37672

37673

37674

37737

37738

37739

37745

37746

37747

37784

37936

38012

38203

38204

38290

38399

38420

38510

38512

38513

38539

39004

39005

39006

39007

39008

39009

39011

39020

39021

39064

39065

39066

39238

39297

39298

39300

39322

39323

39324

39352

39401

39410

39411

39412

39464

39466

39467

39489

39564

39898

39899

39900

36564

104661

201591

29083

9E

29084

11F

29085

290957D

29096

5C

29109

29111

19J

2911221K

29113

29114

29115

29593

29599

29632

29635

2964222K

29643

24L

29644

26M

29645

28N

31736

31

32495
2B

32839

33

32840

32841

35

32842

36

32995

1

33182

33192

43

33194

44

33236

33237

45

33261

33262

33263

56

33272

33274

33275

33353

58

33463

33535

34462

41213

64

41215

68

41216

72

41217

70

41218

71

41287

69

23015

29596

29597

00746

00750

00752

00753

00756

00760
01210

10301

10479

21852

29162

29164

29189

29212

29543

29544

29574

29575

29801

29802

30135

30151

30410

30442

33354

33355

33745

34190

35772

35936

36314

39451

39948

41255

29188

40686

00758

29126

29546

35808

00747

00762

00747

00762

00771

10438

00774

30411

00773

30420

00850

00851

00853

00854

00856

00857
00858

00859

00860

00861

00862

22057

22058

22097

23384

33528

00843

20523

29481

00844

00848

29482

29515

29517

34171

00848

40689

00842

00848

29143

29156

29479

29483

40689

25750

34276

20937

1 27538

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

5859

60
61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91
92

93
94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115116

117
118

119
120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

202178

179

180

182

183

181

184

185186

187

188

189

190

191
192

193

194

195

196

197

198

199

200

201

177

203

204

205

206

207

208

209

210

211

212

213

214 215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242
243

244

245

246

247

248

249

250
251

252

253

255

256

257

258

259

260

261

262

263

264

265

266

267

268

270

271

272

274

276

277

278

279

280

281

282

284

287

288

283

286

289

254

273

291

290

285

1
00744

269

22816

192

000

292

293

34028

294

10 ID No. (see Table 1A)

WSP PARSONS
BRINCKERHOFF

devillierwd
Rectangle

devillierwd
Typewritten Text
HOLLYFRONTIER NAVAJO REFINING LLC



WDW-3

WDW-2

WDW-1

DRAWING 3

NAVAJO REFINING COMPANY

ARTESIA, NEW MEXICO

FRESHWATER WELLS IN
AREA OF REVIEW

Maps Compiled from USGS Quads: Spring Lake, NM; Red Lake, NM;

Lake McMillan N, NM and Illinois Camp, NM
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DRAWING 4

NAVAJO REFINING COMPANY
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DRAWING 6
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19

24

13

31

27

8

20

21

29

16

28

4

5

21

12

17

16

33

7

6

18

21

004735

00595

Berry Wh

Berry

00474

6

00650

Berry Wh

Berry

004757

00520

Berry Wh

Berry

00493

3

00494

1

5

00496

1

00497

22

02563

Alamo Permian Resources, Llc

Willis Berry

00498

11

00499

19

00500

1

02000

00501

26

00502

14

00487

00503

16

1
00505

1

005062

1

00508

4

00509

12

00511

2

00513

2

00514

2

00515

1

00516

24

00517
1

00513

00518

2

00514

00519

3

00540

Johnston, R. J.

J Travis

1

00521

2

00522

1

00523

1

00605

00524 2

00525

2

00526

1

00559

3

00578

25

01212

005791

00450

005806

00633

Haynes Owen

Harbold-Federal

005811

005821

00561

Johnston, R. J.

Hb Travis

00583

1

00584

1

00730

Johnston, R. J.

Cucca-Barrentos

00585

14

00586

15

00270

Haynes Owen

Harbold

005871

00555

00588 10

00491

00589

1

01120

Federal 242

3

00591

1

00592

5

00593

7

005941

Trigg John H

Trigg-Federal

00595

2

00596

4

005972

Haynes Owen

Harbold-Federal

00598

2

005995

00600

3

00601

1

006022

00606

11

00607

9

00608
1

00609

1

00610

12

11

1

00613

00614

13

00615

1

00616

10

13

15

5

00620

7

00621

10

00622

11

7

2
1

00626

6

00627

8

00628
15

13

00630

9

00631

3

00632

12

00633

14

00634

10

4

5

00637

6C

00639

10

00640

8

00641

7C

5A

4

00644

3

00645

1

00646

7

00647

2

00648
1

1

00650

2

5

00652

2

00653
12

00654

1

00655

2

00656

3

1

4

5

12

3

2

29

3

00666

1

00667

5

00668

2

00669

1

00670
3

00671

3

00672

1

00673

1

00674

2

00675

50

00676

1

006774

06013

00678

11

00679

1

00680

4

00681

3

00682

28

00683

006841

00685

5

05883

00686
2

00621

00687

2

01907

00688

1

006891

00557

00690

2

6

1

00693

1

00694

13

006951

00696

1

00697

2

006983

06365

00699

4

06250

Humble O&R Co.

Empire Abo-Federa

00700

1

00701

3

00702

4

00703

1

00703

17

007042

00705

3

00706

4

00707

5

007086

007097

00710
8

00711

9

0071210

00713
12

007141

02404

Hill

00715

2

0071615K

00717

2

00718

2

00719

5

00720

4

00721

1

00722
16L

06115

00723

1

007241

00725

3

00726

1

00727

2

00728

1

00729

1

00730

1

00731

15L

007321

007332

007343

0073514K

00736

4

00737

3

00738

2

00739

1

00740

1

007411

00742

1

00743
1

00744
1

007451

00746

1

007474

00748
6

00749

7

00750
1

00751

8

00752 9

00753

1

007541

00755

2

007563

05834

00757

1

007582

00759

1

00760

2

00761
4

00762

3

00763

2
007641

00765

6

Compton Rd

Mann

007681

00771
1

007721

007731

05800

007742

007753

05666

007764

05630

008423

05797

00843

5

008446

05817

008458

05800

0084610

05700

00847

05670

008481

06024

00849

2

05835

008505

01711

Compton Rd

Mann

0085113

00852

12E

06074

00853

2

008543

06071

00855
4

06143

00856
11N

008571
008582

05878

Pan American Pet

Malco Refining-Fe

008594

06000

Pan Am Pet

Malco Refining-Fe

00860

7

06051

00861

9

06032

0086212

05958

Pan American Pet

Malco Refining-Fe

00863

1

01794

00864 1

06315

00865

2

06208

008661

06120

008672

06114

008681

06260

00869

1

00870

1

07270

00871

008721

00594

Mckee-Jones

Magruder

008732

02510

Mckee Re Etal

Magruder

008742

03664

Fred Pool Drlg.

White Oak Federal

00875
4

00876

5

008772

02100

Croate-Davis

State

008781

02212

00879

1

00880

1

00881

2

01956

00882
3

01927

00883

801

01950

00884

3

02047

00885

5

00886

14

008871

01975

00888

1

008891

Choate-Davis

State

008901

01800

Flynn-Welch-Yates

Powell-State

008911

02060

00892 1

02096

008931

02575

Resler, Dale

State

00894
4

01883

00895301

01872

Resler, Dale

Jones-State

008964

01853

Resler, Dale

Jones-State

008975

01835

Resler, Dale

Jones-State

008981

09855

Pan American Pet

Malco Refining-Fe

008991

06007

Gulf Oil Corp-Gulf Prod Div

Eddy State Bu

009081

05825

Humble O&R Co.

New Mexico State

009092

05840

009101

05847

009112

06125

Pan American Pet

State Ce

009121

06018

Pan American Pet

State Br

009271

01715

Stevens, Donald G

Hondo

009291B

10050

Oryx Energy Co.

Scoggins Draw Fed. Comm.

009311

02035

Jones, Stanley L

State

00932 1

01874

009332

01907

009341

01859

Miller & Smith Pet

M R Y-State

0093512

02207

Jones, Stanley L

State

00936
13

03525

00937

1

02050

0093895

02065

0093998

02048

Malco-Resler-Yates

State

0094099

02048

Malco-Resler-Yates

State

00945
2

02052

01155

5

011991

02009

012001

02030

01201
3

01828

Howard, Oscar

An Etz

01202

2

Howard, Oscar

An Etz

01207
1

01208

2

01209

3

012105

012111

01213

1

01214

2

0121511

06118

01216

1

01217

3

01218

1

01219

1

01220

4

01221

2

01222

2

01223

2

01225

2

01226

1

3

4

01229

3

01230

7

01231

6

01232

1

012352

00650

Kelly Co Lc

Berry

01236
2

02442

01237
1

00620

0123823

00750

01239

21

012511

01412

8

014441

00528

Hover Ah

Aregood-State

014451

01454

1

014551

014562

00508

Roberts, Otis A

State

01457
1

01840

01458 6

01922

014598

01901

Southern Union Gas

State

0146014

01839

Mack Energy Corp

Red Lake Sand Unit

01461

26

01463

5

01464

6

01465

4

01470

1

01471
1

01472
2

01473
3

01477

1

01478

2

01479
3

01899

01480

4

01863

01482

4

01483

2

Welch-Welch

State

01484

3

01485

1

0148710

02048

0148811

02015

0148913

01985

0149119

02006

014951

02033

01532

1

00490

01594

2B

01596

15

01597

12

0159814

01986

Red Lake Oil Co

State

01599

15

01600

1

01601
2

01602

1

01603

16

01604

1B

0160511

10190

Mack Energy Corp

Red Lake Sand Unit

016061

016072

016082

01871

Southern Union Gas

State

016093

01610

4

01611

1

12431

01612

5

01613

7

03453

01615
1

01871

Aston & Fair

State 30

01616

1

00615

01617

1

01618

1

01619
2

1

01621

2

01622
1

Ployhar-Mcnutt

State

016233

00517

016244

00532

Nix,Ralph-Curtis,J

Delhi-State

01625

1

016262

01627

2

00575

1

01629

1

01630
1

01829

01631

2

01632

10

01826

01633

1

00531

01634

1-X

01635

1

01636

1

00616

01637

1

01638

1

016391

01975

01640
2

01996

01641

5

01642

1

01643

1

016449

06106

01645

1

02307

01646
1

06050

016471

06006

01648

05971

Pan American Pet

State Be

016491

01650
2

06094

01651

1

06046

01652
1

01653

1

016541

00651

01655

1

01656

20

01657

2

06171

01658

33

016593

016604

06171

01661

7

01662

8

01663 35

01664

38

0166514

016662

016671

01668

1

01669

2

01670
1

016711

06013

Pan American Pet

State Bv

7

01673

1

01674

179

01675

180

01676

1

01677

1

01679

6

016843

016851

016862

01687

06150

01688

4

016895

016906

06355

01697

13

018821

Mckinley W H

Humble-State

01886

1

03480

01887

1

01891
1

03426

Ohio Oil

Kaiser-State

018922

02600

Western Ventures,

Signal-State

018931

Allison, Fred M.

Adkins-State

018941

02438

01895

37

018962

02482

0189718

02145

01898

1

02390

01899

1

02451

019001

02502

Southwestern

Humble-State

01901

1

01902
1

01903

2

01904

3
019054

02362

019066

019071

02435

Sandburg Pet Co

Ragsdale-State

01908
1

01909

2

01910

3

01911

4

01912

5

019136

02525

019147

01915
1

01916

2

01917

3

01918 4

01919

5

019202

01921 1

2
31

2

019271

02417

Bennett, Byard

Bennett-State

019281

03020

Mckee R E

State E

01929 1

02400

01930
1

02407

019311

01932 2

02204

01933
3

01934

1

019351

02383

Simms-Reese

Wilson-State 18

019361

02201

019371

02078

Phillips Ng-Welch

Sparks

019383

02200

01939
1

02119

019441

02032

Hare, Barry F

Mcgurt

01948

9

02705

01950
14

02401

01952

1

02433

019531

02405

019561

02485

019571

02571

Western Ventures,

Humble-State A

019581

02441

019591

02442

019602

02312

Collier R D

Western-Yates-Sta

01962
4X

01963

4

02445

01966

2A

02434

Yates Drilling Co

Gulf Drlg.

019671

03266

019692

02433

0197731

02110

Malco-Resler-Yates

State 647

02005 3

02460

020061

02172

Powell Cs-Caudle J

State

02007
2

02548

02312186

02551

11

02552

4

02553

1

02554

1

025581

02325

02561

1

02562

1

02563
2

02567

1

02568

2

025691

02314

02570
2

02571

3

02572

4

02574

6

02575

7

02363

02576

8

0257810

02584

1

02585

2

02586

3

02587

29I

02589

1

025921

02456

025931

02607

Ohio Oil

Marion-State

02594

12

02595

02596 2

02597
4

02598

6

025991

02340

026001

06351

026012

06351

026022

02603 11

02400

02604

1
02605

2
02606

1

06256

026071

02608 1

06265

Signal O&G

State

02609

2

026101

06243

02611

1

026121

02258

026131

06115

Hondo O&G

State Ea

02614

23J

02615

24I

06241

02616
24J

02617

30

02618

1

02396

02619

21J

02620
2

06206

026213

06033

02622

4

02623
5

06210

02624

1

06412

026251

06194

02626
1

02627

2

02628

1

026291

02377

026303

02415

026311

02285

026321

02620

02633

2

02634 2

02236

02635

4

02225

02636

1

02252

026371

026381BO

02409

026397

02359

02640

2

02382

02641

1

02642

3

02643

1

Marbry L N

State

026441

02485

02645 1

02297

Nix,Ralph-Curtis,J

Gulf-State D

02646

2

02311

026471

02314

026482

02290

Roach & Shepard

Humble-State

02649
1

02273

02655

2

02305

02656

1

02657

2

02834

026589

02340

026592

02371

02660

3

02661

5

026621

02555

Nichols Leonard

Humble-State

02664

16

02665

35

02666

1

02667

44

026702

02610

Plummer & Mckinley

Humble-State

026713

02611

05596

14

05934

2

Yates, Martin III

Dooley-State

05935

51

05962

4

06111

2

061171

02378

Los Angls-Nw Mex O

Arnold-Gross-Stat

06118

10

06137
2

02696

06169

1

06170
2

061713

02200

Picher Oil & Gas

Mccronin

10079
196

01951

10104 1

10107

1

10109

3

10118
1

Franklin Aston And

State Ad

10168

16

101831

06327

10184

6

10244

1AG

Tom L. Ingram

State

10254317

02387

10274

7

10301

1

10313

A-46

103281

02295

10426
17

10437

2

10438

1

104401

06100

Bta Oil Producers

Gulf-State

10450WI-1

02460

10451WI-1

10452

WI-4

10466

1

10479

1

10525

3Y

10537
47

06200

10623

10795

208

10818

211

10833213

02000

10834

212

20019216

20042219

20043

12

1

200662

01795

Welch Van S

Simpson

20101WI7

02453

20102WI8

02474

20103WI2

02500

Quantum Res Mgmt Llc

Vandeventer-State

WI41

20105

WI42

20141

14

05709

201591

201801

10237

20275

1

02260

203103

05950

203945

20510

1

10168

2052315G

05776

20535

2

20586

1

20665

3

06105

208942

10372

Navajo Refining Company

Chukka

209371

09778

Three Rivers Operating Co Llc

Hondo-Federal Gas

21047

1B

Three Rivers Operating

211192

09627

Amoco Production Fee

Hondo Federal Gas

11

21395

211

214432

09650

Maralo, Inc.

Berry Federal

21446201

02000

Anadarko Prod

Artesia St U Tr 2

21447502

02010

Anadarko

Artesia St U Tr 5

21448
901

02010

214492

02010

21454501

02010

21463

3

21485102

02010

21486
2

02010

21487701

02010

Anadarko

Artesia St U Tr 7

2151030

02210

Alamo Permian Resources, Llc

Berry Federal

21539261

06222

21540

271

21541

291

21542

231

06261

21543141

21544

151L

21552

191

21553

201

21554

181

21555

121

21594

1

7

21626231

06390

21736

271I

21737
232

21745312

21746

221

217791

02357

Fulton C O

Yates State

21783

202J

21792

182K

21807132

21809

4

21825152

21828

131

21852111

06021

Atlantic Richfield

Empire Abo Unit

21873
191

21891

301

219231

02490

Larue,C E

T P State

21988

905

02040

Andarko

Artesia State Unit

22009

272

22010

293

22011 281

22012 222

22013

153

22050

292

22051141AK

22057101

22058901

06259

22062121

22096
183

22097901

22098
122

22124311

06362

222981

00558

Adamson J B

State

22342

1F

223542

22368

1

2246426

22488
273

06357

22489282

22490

233J

22491

231

06350

22526

272

06350

22527

223

22528

232

22539
1

22556
131M

06325

22559
184

22560

192

22568
151

22569

152

06300

22593

234

22597

281

22604

302

22605312

22606

283

22607

291

22608

142

22609143L

22632

294

22633

295

22634
303

22637

212

22656

203

22657193

22658

194

22659

132

22669
154

22697

261

06350

22750

251

22777

134

2

22807131

22808

156

22812123

06225

22815

171

06300

22824133

228251

Hondo O&G

Exxon-State

22833133

22834

141

22838

153

22842

122

22849

123

22864

291

22885

155

22896143

22906

292

22907

1

235

22914161

22952142

229581

09554

Mesa Pet

Maralo Federal Co

229612

10506

Hondo O&G

Exxon State

229871

09590

Mesa Pet

Willis Fed Com

23015

1

230705

231131

10560

23115

3EA

Rhonda Operating

Federal

23116

213

231653

01972

231871

02300

C.F.M. Oil Company

Cobb Federal

23263

3

00544

23358

8

233682

02300

233841BB

23547241

06386

23548211

06325

6

23583

7

23589

8

23597

1

2361921

02520

Marbob Energy Corp

W Artsia Gbg U Tr

23639

22

23648

23

02320

23724

24

02325

2374125

02530

6Y

23784
26

02539

238153

02510

23842

1

02634

Marbob Energy Corp

Jennings

23855
1

02025

Marbob Energy Corp

Arco Federal

2386927

02520

23913

43

23925 2

01842

Kersy & Co.

Red Lake Unit

240001

10020

Kersey And Co

Red Lake Unit

24030

1

24092

1

240981

00492

241371RS

09850

Yates Petroleum Corp

Rio Pecos Federal

24171

1

24459

1

02862

24485
1A

10450

24489
2

244901

02880

24491

9

245781

02635

245871

02797

Santa Rita

Illinois

24606

4

02484

24607
1

02877

246121M

246211

02327

Artesia

Santa Rita Expl.

246561

02530

246661

02475

1

247171D

03000

247741

02502

24778

5

247851

02521

248571DH

11915

Amoco Prod

Federal Gas Com.

248701

02548

24877

1

248792

01724

Santa Rita Expl

Sun State

24881

1

248872

01950

249262

02675

24932

8

250621

02492

Dickson Arlen

Burmah State
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007681

00771
1

007721

007731

05800

007742

007753

05666

007764

05630

008423

05797

00843

5

008446

05817

008458

05800

0084610

05700

00847

05670

008481

06024

00849

2

05835

00850
5

01711

Compton Rd

Mann

0085113

00852

12E

06074

00853

2

008543

06071

00855
4

06143

00856
11N

008571

008582

05878

Pan American Pet

Malco Refining-Fe

008594

06000

Pan Am Pet

Malco Refining-Fe

00860

7

06051

00861

9

06032

0086212

05958

Pan American Pet

Malco Refining-Fe

00863

1

01794

00864 1

06315

00865

2

06208

008661

06120

008672

06114

008681

06260

00869

1

00870

1

07270

00871

008721

00594

Mckee-Jones

Magruder

008732

02510

Mckee Re Etal

Magruder

008742

03664

Fred Pool Drlg.

White Oak Federal

00875
4

00876

5

008772

02100

Croate-Davis

State

008781

02212

00879

1

00880

1

00881

2

01956

00882
3

01927

00883

801

01950

00884

3

02047

00885

5

00886

14

008871

01975

00888

1

008891

Choate-Davis

State

008901

01800

Flynn-Welch-Yates

Powell-State

008911

02060

00892
1

02096

008931

02575

Resler, Dale

State

00894

4

01883

00895301

01872

Resler, Dale

Jones-State

008964

01853

Resler, Dale

Jones-State

008975

01835

Resler, Dale

Jones-State

008981

09855

Pan American Pet

Malco Refining-Fe

008991

06007

Gulf Oil Corp-Gulf Prod Div

Eddy State Bu

009081

05825

Humble O&R Co.

New Mexico State

009092

05840

009101

05847

009112

06125

Pan American Pet

State Ce

009121

06018

Pan American Pet

State Br

009271

01715

Stevens, Donald G

Hondo

009291B

10050

Oryx Energy Co.

Scoggins Draw Fed. Comm.

009311

02035

Jones, Stanley L

State

00932
1

01874

009332

01907

009341

01859

Miller & Smith Pet

M R Y-State

0093512

02207

Jones, Stanley L

State

00936
13

03525

00937

1

02050

0093895

02065

0093998

02048

Malco-Resler-Yates

State

0094099

02048

Malco-Resler-Yates

State

00945
2

02052

01155

5

011991

02009

012001

02030

01201
3

01828

Howard, Oscar

An Etz

01202
2

Howard, Oscar

An Etz

01207

1

01208

2

01209

3

012105

012111

01213

1

01214

2

0121511

06118

01216

1

01217

3

01218

1

01219

1

01220

4

01221

2

01222

2

01223

2

01225

2

01226

1

3

4

01229

3

01230

7

01231

6

01232

1

012352

00650

Kelly Co Lc

Berry

01236
2

02442

01237
1

00620

01238
23

00750

01239

21

012511

01412

8

014441

00528

Hover Ah

Aregood-State

014451

01454

1

014551

014562

00508

Roberts, Otis A

State

01457
1

01840

01458 6

01922

014598

01901

Southern Union Gas

State

0146014

01839

Mack Energy Corp

Red Lake Sand Unit

01461

26

01463

5

01464

6

01465

4

01470

1

01471
1

01472
2

01473
3

01477

1

01478

2

01479
3

01899

01480

4

01863

01482

4

01483

2

Welch-Welch

State

01484

3

01485

1

0148710

02048

0148811

02015

0148913

01985

0149119

02006

014951

02033

01532

1

00490

01594

2B

01596

15

01597

12

0159814

01986

Red Lake Oil Co

State

01599

15

01600

1

01601
2

01602

1

01603

16

01604

1B

0160511

10190

Mack Energy Corp

Red Lake Sand Unit

016061

016072

016082

01871

Southern Union Gas

State

016093

01610

4

01611

1

12431

01612

5

01613

7

03453

01615 1

01871

Aston & Fair

State 30

01616

1

00615

01617

1

01618

1

01619
2

1

01621

2

01622

1

Ployhar-Mcnutt

State

016233

00517

016244

00532

Nix,Ralph-Curtis,J

Delhi-State

01625

1

016262

01627

2

00575

1

01629

1

01630
1

01829

01631

2

01632

10

01826

01633

1

00531

01634

1-X

01635

1

01636

1

00616

01637

1

01638

1

016391

01975

01640
2

01996

01641

5

01642

1

01643

1

016449

06106

01645

1

02307

01646

1

06050

016471

06006

01648

05971

Pan American Pet

State Be

016491

01650
2

06094

01651

1

06046

01652
1

01653

1

016541

00651

01655

1

01656

20

01657

2

06171

01658

33

016593

016604

06171

01661

7

01662

8

01663 35

01664

38

0166514

016662

016671

01668

1

01669

2

01670

1

016711

06013

Pan American Pet

State Bv

7

01673

1

01674

179

01675

180

01676

1

01677

1

01679

6

016843

016851

016862

01687

06150

01688

4

016895

016906

06355

01697

13

018821

Mckinley W H

Humble-State

01886

1

03480

01887

1

01891

1

03426

Ohio Oil

Kaiser-State

018922

02600

Western Ventures,

Signal-State

018931

Allison, Fred M.

Adkins-State

018941

02438

01895

37

018962

02482

0189718

02145

01898

1

02390

01899

1

02451

019001

02502

Southwestern

Humble-State

01901

1

01902
1

01903

2

01904

3
019054

02362

019066

019071

02435

Sandburg Pet Co

Ragsdale-State

01908
1

01909

2

01910

3

01911

4

01912

5

019136

02525

019147

01915
1

01916

2

01917

3

01918 4

01919

5

019202

01921
1

2
31

2

019271

02417

Bennett, Byard

Bennett-State

019281

03020

Mckee R E

State E

01929
1

02400

01930
1

02407

019311

01932 2

02204

01933

3

01934

1

019351

02383

Simms-Reese

Wilson-State 18

019361

02201

019371

02078

Phillips Ng-Welch

Sparks

019383

02200

01939

1

02119

019441

02032

Hare, Barry F

Mcgurt

01948

9

02705

01950
14

02401

01952

1

02433

019531

02405

019561

02485

019571

02571

Western Ventures,

Humble-State A

019581

02441

019591

02442

019602

02312

Collier R D

Western-Yates-Sta

01962
4X

01963

4

02445

01966

2A

02434

Yates Drilling Co

Gulf Drlg.

019671

03266

019692

02433

0197731

02110

Malco-Resler-Yates

State 647

02005 3

02460

020061

02172

Powell Cs-Caudle J

State

02007
2

02548

02312186

02551

11

02552

4

02553

1

02554

1

025581

02325

02561

1

02562

1
02563

2

02567

1

02568

2

025691

02314

025702

02571

3

02572

4

02574
6

02575

7

02363

02576

8

0257810

02584

1

02585

2

02586

3

02587

29I

02589

1

025921

02456

025931

02607

Ohio Oil

Marion-State

02594

12

02595

02596 2

025974

02598

6

025991

02340

026001

06351

026012

06351

026022

02603 11

02400

02604

1
02605

2
02606

1

06256

026071

02608 1

06265

Signal O&G

State

02609

2

026101

06243

02611

1

026121

02258

026131

06115

Hondo O&G

State Ea

02614

23J

02615

24I

06241

02616

24J

02617

30

02618

1

02396

02619

21J

02620
2

06206

026213

06033

02622
4

02623
5

06210

02624

1

06412

026251

06194

02626
1

02627

2

02628

1

026291

02377

026303

02415

026311

02285

026321

02620

02633

2

02634 2

02236

02635

4

02225

02636
1

02252

026371

026381BO

02409

026397

02359

02640

2

02382

02641

1

02642

3

02643

1

Marbry L N

State

026441

02485

02645 1

02297

Nix,Ralph-Curtis,J

Gulf-State D

02646

2

02311

026471

02314

026482

02290

Roach & Shepard

Humble-State

02649

1

02273

02655

2

02305

02656

1

02657

2

02834

026589

02340

026592

02371

02660

3

02661

5

026621

02555

Nichols Leonard

Humble-State

02664

16

02665

35

02666

1

02667

44

026702

02610

Plummer & Mckinley

Humble-State

026713

02611

05596

14

05934

2

Yates, Martin III

Dooley-State

05935

51

05962

4

06111

2

061171

02378

Los Angls-Nw Mex O

Arnold-Gross-Stat

06118

10

06137 2

02696

06169
1

06170
2

061713

02200

Picher Oil & Gas

Mccronin

10079
196

01951

10104 1

10107

1

10109

3

10118
1

Franklin Aston And

State Ad

10168

16

101831

06327

10184

6

10244

1AG

Tom L. Ingram

State

10254317

02387

10274

7

10301

1

10313

A-46

103281

02295

10426
17

10437

2

10438

1

104401

06100

Bta Oil Producers

Gulf-State

10450WI-1

02460

10451WI-1

10452

WI-4

10466

1

10479

1

10525
3Y

10537
47

06200

10623

10795

208

10818

211

10833213

02000

10834

212

20019216

20042219

20043

12

1

200662

01795

Welch Van S

Simpson

20101WI7

02453

20102WI8

02474

20103WI2

02500

Quantum Res Mgmt Llc

Vandeventer-State

WI41

20105

WI42

20141

14

05709

201591

201801

10237

20275

1

02260

203103

05950

203945

20510

1

10168

2052315G

05776

20535

2

20586

1

20665

3

06105

208942

10372

Navajo Refining Company

Chukka

209371

09778

Three Rivers Operating Co Llc

Hondo-Federal Gas

21047

1B

Three Rivers Operating

211192

09627

Amoco Production Fee

Hondo Federal Gas

11

21395

211

214432

09650

Maralo, Inc.

Berry Federal

21446201

02000

Anadarko Prod

Artesia St U Tr 2

21447502

02010

Anadarko

Artesia St U Tr 5

21448
901

02010

214492

02010

21454501

02010

21463

3

21485102

02010

21486
2

02010

21487701

02010

Anadarko

Artesia St U Tr 7

2151030

02210

Alamo Permian Resources, Llc

Berry Federal

21539261

06222

21540

271

21541

291

21542

231

06261

21543141

21544

151L

21552

191

21553

201

21554

181

21555

121

21594

1

7

21626231

06390

21736

271I

21737

232

21745312

21746

221

217791

02357

Fulton C O

Yates State

21783

202J

21792

182K

21807132

21809

4

21825152

21828

131

21852111

06021

Atlantic Richfield

Empire Abo Unit

21873

191

21891

301

219231

02490

Larue,C E

T P State

21988

905

02040

Andarko

Artesia State Unit

22009

272

22010

293

22011 281

22012 222

22013

153

22050

292

22051141AK

22057101

22058901

06259

22062121

22096
183

22097901

22098
122

22124311

06362

222981

00558

Adamson J B

State

22342

1F

223542

22368

1

22464
26

22488273

06357

22489282

22490

233J

22491

231

06350

22526

272

06350

22527

223

22528

232

22539

1

22556
131M

06325

22559
184

22560

192

22568

151

22569

152

06300

22593

234

22597

281

22604

302

22605312

22606

283

22607

291

22608

142

22609143L

22632

294

22633

295

22634

303

22637

212

22656

203

22657193

22658

194

22659

132

22669
154

22697

261

06350

22750

251

22777

134

2

22807131

22808

156

22812123

06225

22815

171

06300

22824
133

228251

Hondo O&G

Exxon-State

22833133

22834

141

22838

153

22842

122

22849

123

22864

291

22885

155

22896143

22906

292

22907

1

235

22914161

22952142

229581

09554

Mesa Pet

Maralo Federal Co

229612

10506

Hondo O&G

Exxon State

229871

09590

Mesa Pet

Willis Fed Com

23015

1

230705

231131

10560

23115

3EA

Rhonda Operating

Federal

23116

213

231653

01972

231871

02300

C.F.M. Oil Company

Cobb Federal

23263

3

00544

23358

8

233682

02300

233841BB

23547241

06386

23548211

06325

6

23583

7

23589

8

23597

1

2361921

02520

Marbob Energy Corp

W Artsia Gbg U Tr

23639

22

23648

23

02320

23724

24

02325

2374125

02530

6Y

23784
26

02539

238153

02510

23842

1

02634

Marbob Energy Corp

Jennings

23855

1

02025

Marbob Energy Corp

Arco Federal

2386927

02520

23913

43

23925 2

01842

Kersy & Co.

Red Lake Unit

240001

10020

Kersey And Co

Red Lake Unit

24030

1

24092

1

240981

00492

241371RS

09850

Yates Petroleum Corp

Rio Pecos Federal

24171

1

24459

1

02862

24485
1A

10450

24489
2

244901

02880

24491

9

245781

02635

245871

02797

Santa Rita

Illinois

24606

4

02484

24607

1

02877

246121M

246211

02327

Artesia

Santa Rita Expl.

246561

02530

246661

02475

1

247171D

03000

24774
1

02502

24778

5

247851

02521

248571DH

11915

Amoco Prod

Federal Gas Com.

248701

02548

24877

1

248792

01724

Santa Rita Expl

Sun State

24881

1

248872

01950

249262

02675

24932
8

250621

02492

Dickson Arlen

Burmah State

250781

02310

Dickson Pet. Inc.

Anadarko Fed.

25094

2

250991

01652

Pool Fred Drlg

Crossfire Federal

251001

02400

Collier Energy

Comstock Fed

14

25154

33A

25155
44

45

25156

46

252012

01600

Collier Energy

Comstock Fed.

252021

01625

Collier Energy

White Oaks Fed.

15

252361BY

02600

25241
1

02300

Pool Fred Drlg

Artesia State

25270

1

01600

25271WD1

04100

Phillips Pet

25277

1

03500

25278

2

253501

10650

253611CG

10380

Arco O&G

State

25370
802

01608

25374

16

253903

25391
4

253942

01613

25403

03530

255031

Dickson Pet. Inc.

Kimberly State

25522

1WD

08500

25545

3

01530

25621 2

00747

25649 8

02000

25670

5

256751

01690

Fred Pool Drlg.

Laurel State

257389

01586

Pool Fred Drlg

Comstock Federal

257501

10000

Marbob Energy Corp

Scoggins Draw Federal Com

258421A

09960

Sun Expl & Prod

Scoggins Draw Federal

25969

47

259972

01690

Fred Pool Drlg.

Laurel State

26017
10

02040

262231C

09818

264041-T

10141

Mewbourne Oil Co

Federal

264321S

09870

Mewbourne Oil Co

Federal

265753

10119

26741

2

26895

2A

02500

Plains Pet Operating

Levers State

26896
3A

02600

26943

1

27163

3

27224

1

272861

273941

274481ANM

10100

Yates Petroleum Corp

Beauregard State Com

27592 1

10200

27732

2

278031

Louis Dreyfus Natural Gas Corp

Artesia State

27866

10650

286001

03175

Sdx Resources, Inc.

Solt, S.A.

287642

03200

Sdx Rexsources, Inc.

Solt, S.A.

28852

1

28863

1

289904

02850

290502B

290514

02400

290525

02450

Devon Energy

Hondo Federal

290536

02450

290653

29081

11-O

02500

29082

13P

29083

9E

29084

11F

29085

13G

29090

1

29091

17I

290947

290957D

Devon Energy

Eagle Federal

29096

5C

Devon Energy

Eagle Federal

291061A

291075G

02549

Devon Energy

Eagle Federal

29108
1A

29109

3B

29110

15H

29111

19J

29112

21K

29113

23L

29114

25M

29115

27N

291267G

291431A

02600

291543B

02400

Devon Enrg Opr Co Lp

Hawk Federal

291559G

02500

Devon Enrg Opr Co Lp

Hawk Federal

29156
11H

02550

291625D

29163
8G

2916415K

291881B

29189

3C

292113B

02549

Devon Energy

Eagle Federal

2921217N

292311

01765

Morexco, Inc.

Tejon State

292811

09650

Oxy Usa

Osy Viking Federal

294792A

02649

29480

4B

02599

29481

12H

29482

14I

29483
16J

02649

2948417O

2951513I

02649

Devon Energy

Hawk Federal

2951615J

29517

19P

29542

2B

295434C

29544

6D

29545

10H

29546

13J

2957416K

29575

18N

29591 1

09410

Oxy Usa

Oxy Knight Federal

29593
2A

29594 4B

02620

Devon Energy

Eagle Federal

29595

6

29596

8H

29597

10N

29598

12O

02499

29599

14P

2963011F

Devon Energy

Eagle Federal

29632

10E

29633

2L

29634

02649

29635

12

29636

14G

29641

20J

29642
22K

29643

24L

29644

26M

29645

28N

29654
16H

29655

18I

29688

298011

298022

29875

1

299361A

02700

Devon Energy

Eagle Federal

299373B

02750

Devon Energy

Eagle Federal

30135

4

30138

6

301513

30181

1

09660

30189
7

301908

30191

9
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DRAWING 15

NAVAJO REFINING COMPANY

ARTESIA, NEW MEXICO

PREDICTED PRESSURE INCREASE MODELING

RESULTS, INJECTION INTO WDW-2 AND

WDW-3; NO INJECTION INTO WDW-1

PRESSURE INCREASE CONTOURS

AND LBS/PSI

CRITICAL PRESSURE CONTOUR

OF 482 PSI
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007656

007671

00768
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00770

21

05620

1

05637

007721

09815

1

00775
3

05666

00776

7K

008384

05670

3

6

008458

05800

00846
10

00847

11

1

00849 2

05835

008991

06007

009081

05825

Humble O&R Co.

New Mexico State

009092

05840

00910

05847

009112

06125

State Ce

009121

06018

009271

01715

Hondo

009301

02833

Trigg John H

Federal B-22

009411

02042

Yates Drilling Co

State

00942 1

02000

Stout Kelly G

Malco-Resler-Stat

00943

11

Mckee R E

State

00944

12

0094610

02068

11

011952

02348

Yates, S P

State D

011961

02098

Yates, S P

State D

011971

02044

Kelly Co Lc

01940

1

02322

01941
23

02058

01942

2

02100

019433

02081

019454A

02495
01946

7

01947

8
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01949

13
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0195119

02335
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019541

02500

01955

1

019611

02220

019641

01965
1

02287
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02448

01982
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01983
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01986

2

01987

3

01988

4

01989

5

01990

6

01991

7

01992

1-A

01999
9

02000

16

02004

10

05946

1

05957
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06179

8

02079

06180
11

02080

06181

13

06182
17

02087
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02330

02245

1

104401

06100
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1

20101WI7

02453

02474

20141

14

05709

20310
3

05950
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Hondo Federal Gas

228711

10287

229871

09590
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Willis Fed Com

1

09910

24137

1RS

09850
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02201
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Yates Drilling Co
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249753

02339
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02350

Yates Drilling Co
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1
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264321S
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290947
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293311
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13I
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6
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6

7
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30463
7
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1
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1
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1

8

9
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4

06000

Pan Am Pet

Malco Refining-Fe
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1
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1

2
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4

3

1

2

8

3

7

1

2

09665

Murchison O&G Inc
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29

3
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2
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1

22

1
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1
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3

2
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4
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2
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02555
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1
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1
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1

4

5
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2

2

9

3

1

5

2

1

3

3

1

1

2
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4

06013
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1

4
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1

5

05883

2

00621

2

01907

1

1

00557

2

6

1

1

13

1

1
2

3

06365

4

06250

Humble O&R Co.

Empire Abo-Federa

3

1

17

2

3

4

5

6

7

8

9
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2

15K
2

2

5

4

1

16L

06115

1

1

3

1

2

1

1

1

15L

1

2

3
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4
3

2

1

1

1

1

1

1

6

7

8

1

2

1

1

4

3

2 1

12E

06074

4

06143

1

06315

2

06208

1

06120

2

06114

1

06260

1

1

07270

1

00594

Mckee-Jones

Magruder

2

02510

Mckee Re Etal

Magruder

2

03664

Fred Pool Drlg.

White Oak Federal

4

5

2

02100

Croate-Davis

State

1

02212

1

1

2

01956

3

01927

801

01950

3

02047

5

14

1

01975

1

1

Choate-Davis

State

1

01800

Flynn-Welch-Yates

Powell-State

1

02060

1

02096

1

02575

Resler, Dale

State

4

01883

301

01872

Resler, Dale

Jones-State

4

01853

Resler, Dale

Jones-State

5

01835

Resler, Dale

Jones-State

1B

10050

Oryx Energy Co.

Scoggins Draw Fed. Comm.

1

02035

Jones, Stanley L

State

1

01874

2

01907

1

01859

Miller & Smith Pet

M R Y-State

12

02207

Jones, Stanley L

State

13

03525

1

02050

95

02065

98

02048

Malco-Resler-Yates

State

99

02048

Malco-Resler-Yates

State

2

02052

5

1

02009

1

02030

Howard, Oscar

An Etz

1

2

1

1
2

11

06118

3

1

1

4

2

2

2

2

1

3

4

3

7

6

1

1

00620

23

1

8

2B

15

12

14

01986

15

1

2

1

16

1B

11

10190

Mack Energy Corp

Red Lake Sand Unit

1

2

2

01871

Southern Union Gas

State

3

4

1

12431

5

7

03453

1

01871

Aston & Fair

State 30

1

1

1

2

1

2

1

Ployhar-Mcnutt

State

3

4

00532

Nix,Ralph-Curtis,J

Delhi-State

1

2

2

1

1

1

01829

2

10

01826

1

00531

1-X

1

1

00616

1

1

1

01975

2

01996

5

1

1

9

1

02307

1

06050

1

06006

05971

Pan American Pet
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1

2

06094

1
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1

1

1

1
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2

06171
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3
4

06171

7
8
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2

1

1

2

1

1

06013

Pan American Pet

State Bv

7

1

179
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1

1

6

3

1

2

06150

4

5

6

13

1

Mckinley W H

Humble-State

1

03480

1

1

03426

Ohio Oil

Kaiser-State

2

02600

Western Ventures,

Signal-State

1

Allison, Fred M.

Adkins-State

1

02438

37

2

02482

18

02145

1

02390

1

02451

1

02502

Southwestern

Humble-State

1

1

2

3
4

02362

6

1

02435

Sandburg Pet Co

Ragsdale-State

1

2

3

4

5

6

02525

7

1

2

3

4

5

2

1

2 31
2

1

02417

Bennett, Byard

Bennett-State

1

03020

Mckee R E

State E

1

02400

1

02407

1

2

02204

3

1

1

02383

Simms-Reese

Wilson-State 18

1

02201

1

02078

Phillips Ng-Welch

Sparks

3

02200

1

02119

1

02032

Hare, Barry F

Mcgurt

9

02705

14

02401

1

02433

1

02405

1

02485

1

02571

Western Ventures,

Humble-State A

1

02441

1

02442

2

02312

Collier R D

Western-Yates-Sta

4X

4

02445

2A

02434

Yates Drilling Co

Gulf Drlg.

1

03266

2

02433

31

02110

Malco-Resle

State 647

3

02460

1

02172

Powell Cs-Caudle J

State

2

02548

186

11

4

1

1

1

02325

1

1

2

1

2

1

02314

2

3
4

6

7

02363

8

10

1

2
3

29I

1

1

02456

1

02607

Ohio Oil

Marion-State

12

2

46

1

02340

1

06351

2

06351

2

11

02400

1

21

06256

1

1

06265

Signal O&G

State

2

1

06243

1

1

02258

1

06115

Hondo O&G

State Ea

23J

24I

06241

24J

30

1

02396

21J

2

06206

3

06033

4

5

06210

1

06412

1

06194

1

2

1

1

02377

3

02415

1

02285
1

02620

2

2

02236

4

02225

1

02252

1

1BO

02409

7

02359

2

02382

1

3

1

Marbry L N

State

1

02485

1

02297

Nix,Ralph-Curtis,J

Gulf-State D

2

02311

1

02314

2

02290

Roach & Shepard

Humble-State

1

02273

2

02305

1

2

9

02340

2

02371

35

1

02555

Nichols Leonard

Humble-State

16

35

1

44

2

02610

Plummer & Mckinley

Humble-State

3

02611

14

2

Yates, Martin III

Dooley-State

51

4

2

1

02378

Los Angls-Nw Mex O

Arnold-Gross-Stat

10

2

02696

2

3

02200

Picher Oil & Gas

Mccronin

196

01951

1

1

3

1

Franklin Aston And

State Ad

16

1

06327

6

1AG

Tom L. Ingram

State

317

02387

7

A-46

1

02295

17

WI-1

02460

WI-1

WI-4

3Y

47

06200

208

211

213

212

216

219

12

1

2

01795

Welch Van S

Simpson

WI7

02453

WI8

02474

WI2

02500

Quantum Res Mgmt Llc

Vandeventer-State

WI41

WI42

1

1

02260

5

1

10168

2

1

3

06105

2

10372

Navajo Refining Company

Chukka

1B

Three Rivers Operating

11

211

201

02000

Anadarko Prod

Artesia St U Tr 2

502

02010

Anadarko

Artesia St U Tr 5

901

02010

2

02010

501

02010

3

102

02010

2

02010

701

02010

Anadarko

Artesia St U Tr 7

261

06222

271

291

231

06261

141

151L

191

201

181

121

1

7

231

06390

271I

232

312

221

1

02357

Fulton C O

Yates State

202J

182K

132

4

152
131

191

301

1

02490

Larue,C E

T P State

905

02040

Andarko

Artesia State Unit

272

293

281

222

153

292

141AK

121

183

122

311

1F

2

1

26

273

06357

282

233J

231

06350

272

06350

223

232

1

131M

06325

184

192

151

152

06300

234

281

302

312

283

291

142

143L

294

295

303

212

203

193

194

132

154

261

06350

251

134

131

156

123

06225

171

06300

133

1

Hondo O&G

Exxon-State

133

141
153

122

123

291

155

143

292

235

161

142

2

10506

Hondo O&G

Exxon State

5

1

10560

3EA

Rhonda Operating

Federal

213

3

01972

1

02300

C.F.M. Oil Company

Cobb Federal

3

8

2

02300

241

06386

211

06325

1

21

02520

Marbob Energy Corp

W Artsia Gbg U Tr

22
23

02320

24

02325

25

02530

26

02539

3

02510

1

02634

Marbob Energy Corp

Jennings

1

02025

Marbob Energy Corp

Arco Federal

27

02520

43

2

01842

Kersy & Co.

Red Lake Unit

1

1

1

00492

1

1

02862

1A

10450

2

1

02880

9

1

02635

1

02797

Santa Rita

Illinois

4

02484

1

02877

1M

1

02327

Artesia

Santa Rita Expl.

1

02530

1

02475

1

1D

03000

1

02502

5

1

02521

1DH

11915

Amoco Prod

Federal Gas Com.

1

02548

1

2

01724

Santa Rita Expl

Sun State

1

2

01950

2

02675

8

1

02492

Dickson Arlen

Burmah State

1

02310

Dickson Pet. Inc.

Anadarko Fed.

2

1

01652

Pool Fred Drlg

Crossfire Federal

1

02400

Collier Energy

Comstock Fed

14

44

45

46

2

01600

Collier Energy

Comstock Fed.

1

01625

Collier Energy

White Oaks Fed.

15

1BY

02600

1

02300

Pool Fred Drlg

Artesia State

1

01600

WD1

04100

Phillips Pet

1

03500

2

1

10650

1CG

10380

Arco O&G

State

802

01608

16

3

4

2

01613

03530

1

Dickson Pet. Inc.

Kimberly State

1WD

08500

3

01530

2

00747

8

02000

5

1

01690

Fred Pool Drlg.

Laurel State

9

01586

Pool Fred Drlg

Comstock Federal

47

2

01690

Fred Pool Drlg.

Laurel State

10

02040

1-T

10141

Mewbourne Oil Co

Federal

3

10119

2

2A

02500

Plains Pet Operating

Levers State

3A

02600

1

3

1

1

1

1ANM

10100

Yates Petroleum Corp

Beauregard State Com

1

10200

2

1

Louis Dreyfus Natural

Artesia State

10650

1

03175

Sdx Resources, Inc.

Solt, S.A.

2

03200

Sdx Rexsources, Inc.

Solt, S.A.

1

1

4

02850

1

17I

1A

15H

8G

1

01765

Morexco, Inc.

Tejon State

10H

2L

20J

16H

18I

1

1A

02700

Devon Energy

Eagle Federal

6

1

09660

7

8

9

10

04000

21

22

1

02650

5

02950

19

23

24

2

3

9

2

4

6

7

8

5

1

2

3

7

4

13

14

11

12

10

6

5

11

03500

Sdx Resources, Inc.

Nw State

12

15

1

8

14

03240

9

1

07808

1

1

1

2

16

03210

S D X Resources Inc

Nw State

19

03192

Sdx Resources, Inc.

Nw State

20

03210

28

02808

1

1Y

1

03600

Sdx Resources, Inc.

Trigg Federal

6

3

1

1

3

2

2

03690
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