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Navajo Refining Company, Lea Refinery
Lovington, New Mexico
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Safety & Environmental Solutions, Inc.
703 E. Clinton
Hobbs, New Mexico 88240
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1625 N. French Dr., Hobbs, NM 88240
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1000 Rio Brazos Road, Aztec, NM 87410
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1220 South St. Francis Dr.
Santa Fe, NM 87505
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Release Notification and Corrective Action

OPERATOR Pd Initial Report [ ] Final Report
| Name of Company Navajo Refining Lea Plant Contact Darrell Moore
‘ Address 7406 S. Main Lovington, NM 88260 Telephone No. 575-746-5281
Facility Name Facility Type Petroleum Refinery

| Mineral Owner

| Lease No.

' Surface Owner

LOCATION OF RELEASE

Unit Letter | Section | Township

Range

Feet from the | North/South Line | Feet from the

East/West Line | County

Latitude Longitude

NATURE OF RELEASE

l Type of Release  Gas Qil

Volume of Release 25 bbls

Volume Recovered 15 bbls

Source of Release

Date and Hour of Occurrence
July 26, 2009 2:00 pm

Date and Hour of Discovery July 26,
2009 2:00 pm

Was Immediate Notice Given?

[J Yes D& No [ Not Required

If YES, To Whom?

By Whom?

Date and Hour

Was a Watercourse Reached?

0 Yes B No

If YES, Volume Impacting the Watercourse.

Describe Area Affected and Cleanup Action Taken.*
Area affected is a strip about 150 ft east of the tank and about 10 ft wide. All contamination stayed inside the tank berm. Contaminated soil was picked up
and vacuum truck recovered about 15 bbls of the spilled material.

1 hereby certify that the information given above is true and complete to the best of my knowledge and understand that pursuant to NMOCD rules and
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report™ does not relieve the operator of liability
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other
federal, state, or local laws and/or regulations,

Printed Name: Darrell Moore

Signature: é ikgggéé Z&‘M!

OIL CONSERVATION DIVISION

Approved by District Supervisor:

Title: Environmental Manager for Water and Waste Approval Date:

Expiration Date:

E-mail Address: Darrell. moore@hollycorp.com

Conditions of Approval:

Date: July 28,2009
746-5281

Phone: 575-

If a Watercourse was Impacted, Describe Fully.*
Describe Cause of Problem and Remedial Action Taken.*
Tk 1214 was run over during normal operations. Crews were working in the area and noticed the tank running over and it was shut down immediately.

Attached [

* Attach Additional Sheets If Necessary



) P.O. Box 1613
703 E. Clinton
Hobbs, New Mexico 88240
m 575/397-0510
FAX 575/393-4388
N% l’ www.sesi-nm.com

l’ Safety & Environmental Solutions, Inc.

April 16, 2010

Mr. Darrell Moore

Environmental Manager for Water and Waste
Navajo Refining Company

P.O. Box 159

Artesia, New Mexico 88211

RE: Report on Tank 1214 Site Investigation
Dear Darrell:

This letter report provides results of the site investigation conducted following a release of gas oil at the Lea
Refinery. Gas oil is a heavy oil produced in the refining process and further processed into other fuels or
products. It has a high boiling point (350°-1,000°F), high specific gravity (0.914-0.928) and a high auto-ignition
temperature (505°F). It is viscous and in cooler temperatures it can congeal into a tarry semisolid.

On July 26, 2009 at about 2 pm, Tank 1214 at Lovington facility was overrun and spilled 25 bbls of gas oil.
Navajo mobilized clean up crews and picked up about 100 cubic yards of contaminated soil which was
transported to Controlled Recovery Inc. for disposal. Safety and Environmental Solutions was contacted to
perform delineation of the spill including drilling borings and sampling.

The release location is within a tank bermed area containing Tank 1214 and several other tanks. Also within the
bermed area and immediately adjacent to the spill area is refinery monitor well MW-13. The depth to ground
water beneath the ground surface in June 2009 was 106.3 feet.

The release flowed past the monitor well a distance of about 170 feet and ponded in the northeast area of the
berm. The maximum ponded width was about 65 feet. The area of the release was calculated at 10,971 square-
feet. The tank and spill location are shown on Figures 1 and 2.

On August 10, 2009 SESI and Eco/Enviro Drilling mobilized to the location and drilled three borings to
determine vertical extent of the spill. The locations of the borings are shown on Figure 2. Surface samples were
collected at borings BH-2, and at BH-3 which was at the center of the ponded area.

The results of the surface and borehole sampling are shown in the attached table. The viscosity of the fiuid
resulted in major impacts being restricted to a depth of 5 feet or above. Minor BTEX was observed to a depth of
20 feet. Benzene was detected only in the surface sample at BH-3 and at a concentration (0.0064 mg/Kg) about
one-fifth the concentration of the other BTEX constituents.

Review of the information from the drilling and subsurface samples leads to the conclusion that there is no
threat to groundwater from the gas oil release.

Sincerely yours,
4 2o
Davi Boyer P. G

Encl.



Mr. Darrell Moore _ , Page 2
April 16, 2010

Analytical Results of Surface and Borehole Soil Sampling, August 10, 2009

(mg/Kg)
GRO DRO - MRO Ethyl- Total

Sample ID TPH TPH TPH Benzene | Toluene | benzene | Xylenes
BH-1, 5 ft. <500 1,700 6,400 <0.0010 | 0.0021 0.0023 0.0052
BH-1, 10 ft. <49 <49 <98 <0.0010 | 0.0012 <0.0010 | <0.0030
BH-1, 15 ft. <49 <49 <98 <0.0010 | <0.0010 | <0.0010 | <0.0030
BH-2, Surface | <2,500 5,000 29,000 <0.0010 | 0.0031 0.0020 <0.0030
BH-2, 5 ft. <49 <49 <97 <0.0010 | <0.0010 | <0.0010 | <0.0030
BH-2, 10 ft. <50 <50 <99 <0.0010 | 0.0065 0.0016 0.0085
BH-3, Surface | <2,500 11,000 42,000 0.0064 0.028 0.030 0.044
BH-3, 5 ft. <50 300 910 <0.0010 | 0.0036 0.0016 0.0039
BH-3, 10 ft. <49 <49 <98 <0.0010 | 0.0045 <0.0010 0.0040
BH-3, 151t. <49 <49 <97 <0.0010 | 0.0050 <0.0010 0.0031
BH-3, 20 ft. <50 <50 <99 <0.0010 | 0.0033 <0.0010 | <0.0030

Note: Highlighted values are above the minimum method detection level.
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LOG OF BORING BH-1

(Page 1 of 1)

11-19-2010 Y:ACompany Files\Navajo\2009 Cleanups\NAV-09-009 Lea Refinery Tank 1214\Boring Logs\BH-1.bor

Navajo Refining Company Date/Time Started : 08/10/09 0740 Drilled By : Eco/Enviro Driling
PO Box 159 Date/Time Completed : 08/10/09 0855 Sampling Method . 8 ft. core barrel
Artesia, New Mex Hole Diameter (8 1/4in. Logged By : Isaac Kincaid, SESI
N32° 52' 46.3", W103° 18' 05.01" Drilling Method : Hollow Stem Auger
Drilling Equipment : Foremost-Mobile B-57
Sample Method:
SS Split Spoon (18" or 24") —_ —
o . 2 C)
s} CB Core Barrel (2.5' or 5% . —_ —_ = X [0} »
= o) C) E) =) = c &
g o | CTAuger Cuttings ié’ X %_’ £ £ 8 S
[@)] ~— c -
Depth | o T | NRNorecovery £ £ £ 2 o 0 = | >5
. = = = = c m o < O
in o 2 o o © —_ X -X
et | E1 Q| S o o % S 3 5| 8%
et | 5| g | & DESCRIPTION % 5 = & e | TE|RE
0
] 6%?? 0-6"- TOP SOIL with heavy staining and odor
B -
a7
1 %695?? 6"-2 ft- CALICHE
e D
AT
2 (], 7| 24 ft.- CALICHE, brown, hard rock
B
s T
; cB CA/TSB/Q?T 4-5 ft- CALICHE, soft, min odor, coarse <500 | 1,700 | 6,400 |<0.0010 | 0.0021 | 0.0023 | 0.0052
7 D,
. %T? Recovery 0
4] %E
=
' G
5 ~—2
6_
7 — 5-10 ft. SAND, light brown sand with no
4 cs staining, odor with rock fragments, coarse <49 <49 <08 <0.0010 | 0.0012 | <0.0010 |<0.0030
8+ Recovery 5
9_
10
11—
12~ 10-12 ft. SAND, with sandstone, with rock
1 ¢ fragments, light tan brown, no staining/odor, <49 <49 <08 <00010 | <0.0010 | <0.0010 |<0.0030
13- very fine. ’ : i ’
A Recovery 12
14—
15
16—
17 —
18+
19—
20—
Notes:

Backfilled witih 7 bags bentonite chips, hydrated.




Safety & Environmental
Solutions, Inc.
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LOG OF BORING BH-2

(Page 1 of 1)

11-19-2010 Y:\Company Files\Navajo\2009 Cleanups\NAV-09-009 Lea Refinery Tank 1214\Boring Logs\BH-2.bor

Navajo Refining Company Date/Time Started - 08/10/09 0915 Drilled By : Eco/Enviro Driling
PO Box 159 Date/Time Completed : 08/10/09 0950 Sampling Method : 5 ft. core barrel
Artesia, New Mex Hole Diameter 18 1/4in. Logged By - Isaac Kincaid, SESI
N32° 52' 47.0", W103° 18' 04.01" Drilling Method : Hollow Stem Auger
Drilling Equipment : Foremost-Mobile B-57
Sample Method:
SS Split Spoon (18" or 24") — —
o . 9 S
8 CB Core Barrel (2.5' or 5) — — o~ 5 X @ o
= >
] CT Auger Cuttings g X X é g 2 e
= o] =) > [ o ~ c Q@
Depth | 5 T | NR No recovery S E S c 2 B3| XD
in 5| 9| Q = = S o ) =¥ | Zx
Feet g 8 é 8 8 8 5 3 £2 |32
13|65 DESCRIPTION & | & | £ | & | 2 |5E|cE
0
T?/D/C 0-6"- TOP SOIL dark black with odor, with rock
4 CB T%D 9 <2,500 5,000 29,000 | <0.0010 | 0.0031 0.0020 |<0.0030
T %f
1 ﬁf 6"-4 ft.- HARD CALICHE, with light tan brown,
4 T no staining/odor, coarse
T % q
TG
2 ??% q
4 cB TS/CAT?% gfa:;‘é CALICHE SAND, no staining/odor, <49 <49 <97 | <0.0010 | ,0.0010 | <0.0010 |{<0.0030
3 T §/§
AiS
? B (@
7 -7 2} Recovery 3
3 (a|
4 TG
T S q
T
- T % /
TR,
5 E%c
1 8
v
6 S " 5-8 ft. - CALICHE, silky and sand, fine, light tan
i Se brown wtih rock fragments
Gl |
7 %{& : 8-1_0_ft,- SAND: with sandstone, fine, no
4 CB CA/SP%@C Stammg/Odor’ Ilght tan brown. <50 <50 <99 <0.0010 | 0.0065 0.0016 | 0.0085
- Xé Recovery 16
| %
%
7] &
10 o
11
12
134
14—
15—
Notes:

Backfilled wtih 4 bags bentonite chips, hydrated.
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LOG OF BORING BH-3

(Page 1 of 1)

11-19-2010 Y:\Company Files\Navajo\2009 Cleanups\NAV-09-009 Lea Refinery Tank 1214\Boring Logs\BH-3.bor

Navajo Refining Company Date/Time Started - 08/10/09 1012 Drilled By - Eco/Enviro Driling
PO Box 159 Date/Time Completed : 08/10/09 1150 Sampling Method . 5 ft. core barrel
Artesia, New Mex Hole Diameter 18 1/4in. Logged By . Isaac Kincaid, SESI
N32° 52'47.3", W103° 18' 03.4" Drilling Method : Hollow Stem Auger
Drilfing Equipment : Foremost-Mobile B-57
Sample Method:
S8 Split Spoon (18" or 24") S -
o , \ N2 o
o} CB Core Barrel (2.5' or 5" - — —_ = 4 o} »
< X fo)) o o o) o)) c o
o] CT Auger Cuttings < X X £ £ 2 c
= [®] [=)) ) )] P ~ c o
Depth [ T NR No recovery £ = £ Q o g S ;, S
in a ) o = g = @ & x| ZX
Feet E 8 é 8 8 8 £ 2 £9 2o
=R DESCRIPTION o & = @ F | TE|RE
0 2 m - -
4 CcB ?734[ 0-6"- TOP SOIL, dark black with odor, with rock <2500 | 11,000 | 42,000 | 0.0064 | 0028 | 0030 | 0.044
1 TG
N ??3‘5‘25 6"-3 ft.- CALICHE, with navy biue grayish
2 cB T [0 staining with odor. <50 300 910 | <0.0010 | 0.0039 | 0.0016 | 0.0039
TS/CAJ; 7% _ ,
3 7R 3.5-5 ft.- CALICHE, light tan brown with sand,
N i 55/ some odor and min staining
TG
4— T V{
N T Dé; Recovery 3
5 [ b
6 —
7_1 1 5-10 ft.- SAND, with sandstone and rock
4 cB ;_ragments, no odor/staining, tan brown, very <49 <49 <98 | <0.0010 | 0.0045 | <0.0010 | 0.0040
8~ ine.
9| Recovery 13
10
11—
12— ) .
4 CB 10-15 ft.- SAND, with Sandstone, Ilght tan <49 <49 <97 <0.0010 | 0.0050 | <0.0010 | 0.0031
13— brown, min coarse.
14— Recovery 20
15
16
17— )
4 cB 15-20 ft.- SAND, with sandstone, tan brown, no <50 <50 <99 <0.0010 | 0.0033 | <0.0010 |<0.0030
18— staining, no odor, very fine.
19— Recovery 28
20
21—
22—
23—
24—
25—
Notes:

Backfilled wtih 9 bags bentonite chips, hydrated.




ALS Laboratory

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

21-Aug-2009

Darrell Moore

Navajo Refining Company
PO Box 159

Artesia, NM 88211

Tel: (575) 746-5281
Fax: (505) 746-5421

Re: Lovington Refinery Work Order: 0908241

Dear Darrell,

ALS Laboratory Group received 12 samples on 11-Aug-2009 08:45 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Laboratory Group and for
only the analyses requested. Results are expressed as "as received" unless otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the Case
Narrative or as noted with qualifiers in the QC batch information. Should this laboratory report need to
be reproduced, it should be reproduced in full unless written approval has been obtained by ALS
Laboratory Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 26.
If you have any questions regarding this report, please feel free to call me.
Sincerely,

Aoy Sl F T bl

Electronically approved by: Glenda H. Ramos

JayLynn F Thibault
Project Manager

Certificate No: T104704231-08-TX

ALS l...—lITDUP USA, Cl:ll'p.
Partof the ALS Laboratory Group
10450 Stancliff Rd, Suite 210 Houston, Texas 77099-4338
Phone: (281) 530-5656 Fax: (281) 530-5887

www.alsglobal.com  www.elabi.com

A Campbell Brothers Limited Company
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ALS Laboratory Group Date: 21-Aug-09

Client: Navajo Refining Company g
Project: Lovington Refinery Work Order Sample Summary
Work Order: 0908241

Lab Samp ID Client Sample ID Matrix Tag Number Collection Date Date Received Hold
0908241-01 BH#15' Soil 8/10/2009 07:50  8/11/2009 08:45 LI
0908241-02 BH#1 10’ Soil 8/10/2009 08:15  8/11/2009 08:45 [
0908241-03 BH#1 15 Soil 8/10/2009 08:30  8/11/2009 08:45 L
0908241-04 BH#2 Surface Soil 8/10/2009 09:13  8/11/2009 08:45 LI
0908241-05 BH#2 5' Soil 8/10/2009 09:25  8/11/2009 08:45 LI
0908241-06 BH#2 10' Soil 8/10/2009 09:45  8/11/2009 08:45 I
0908241-07 BH#3 Surface Soil 8/10/2009 10:10  8/11/2009 08:45 LI
0908241-08 BH#3 5' Soil 8/10/2009 10:20  8/11/2009 08:45 LJ
0908241-09 BH#3 10' Soil 8/10/2009 10:40  8/11/2009 08:45 I
0908241-10 BH#3 15 Soil 8/10/2009 10:55 8/11/2009 08:45 LI
0908241-11 BH#3 20 Soil 8/10/2009 11:30  8/11/2009 08:45 L]
0908241-12  Trip Blank Water 8/10/2009 11:30  8/11/2009 08:45 LI

SS Page 1 of 1




Date: 21-Aug-09

ALS Laboratory Group
Client: Navajo Refining Company
Project: Lovington Refinery Case Narrative

Work Order: 0908241

Batch 37729 TPH (Sample 0908241-04 and 07) recovery out of control limits due to dilution.

CN Page 1 of 1



ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order; 0908241
Sample ID: BH #1 5' Lab ID: 0908241-01
Collection Date: 8/10/2009 07:50 AM Matrix: SOIL !
Report Dilution _
Analyses Result Qual Limit  Units Factor Date Analyzed l
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB '
TPH (Gasoline Range) ND 500 mg/Kg 10 8/20/2009 07:41 PM
TPH (Diesel Range) 1,700 500 mg/Kg 10 8/20/2009 07:41 PM l
TPH (Motor Oil Range) 6,400 990 mg/Kg 10 8/20/2009 07:41 PM ‘
Surr: 2-Fluorobiphenyl 114 70-130 %REC 10 8/20/2009 07:41 PM
Surr: Trifluoromethy! benzene 123 70-130 %REC 10 8/20/2009 07:41 PM l
BTEX Swsg021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/14/2009 11:43 PM
Toluene 0.0021 0.0010 mg/Kg 1 8/14/2009 11:43 PM
Ethylbenzene 0.0023 0.0010 mg/Kg 1 8/14/2009 11:43 PM
Xylenes, Total 0.0052 0.0030 mg/Kg 1 8/14/2009 11:43 PM
Surr: 4-Bromofiuorobenzene 94.9 75-131 %REC 1 8/14/2009 11:43 PM
Surr: Trifluorotoluene 99.8 73-130 %REC 1 8/14/2009 11:43 PM l
Note: See Qualifiers Page for a list of qualifiers and their explanation.

AR Page 1 of 12



ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#1 10 Lab ID: 0908241-02
Collection Date: 8/10/2009 08:15 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 49 mg/Kg 1 8/20/2009 10:12 AM
TPH (Diesel Range) ND 49 mg/Kg 1 8/20/2009 10:12 AM
TPH (Motor Oil Range) ND 98 mg/Kg 1 8/20/2009 10:12 AM
Surr: 2-Fluorobipheny! 103 70-130 %REC 1 8/20/2009 10:12 AM
Surr: Trifluoromethyl benzene 102 70-130 %REC 1 8/20/2009 10:12 AM
BTEX Swgo021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 04:57 PM
Toluene 0.0012 0.0010 mg/Kg 1 8/12/2009 04:57 PM
Ethylbenzene ND 0.0010 mg/Kg 1 8/12/2009 04:57 PM
Xylenes, Total ND 0.0030 mg/Kg 1 8/12/2009 04:57 PM
Surr: 4-Bromofluorobenzene 106 75-131 %REC 1 8/12/2009 04:57 PM
Surr: Trifluorotoluene 108 73-130 %REC 1 8/12/2009 04:57 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.

AR Page 2 of 12



ALS Laboratory Group Date: 27-Aug-09

Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#1 15 Lab ID: 0908241-03
Collection Date: 8/10/2009 08:30 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID _ SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 49 mg/Kg 1 8/20/2009 01:55 AM
TPH (Diesel Range) ND 49 mg/Kg 1 8/20/2009 01:55 AM 4
TPH (Motor Oil Range) ND 98 mg/Kg 1 8/20/2009 01:55 AM
Surr: 2-Fluorobiphenyl 112 70-130 %REC 1 8/20/2009 01:55 AM
Surr: Trifluoromethy! benzene 112 70-130 %REC 1 8/20/2009 01:55 AM E
BTEX SW8021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 05:30 PM
Toluene ND 0.0010 mg/Kg 1 8/12/2009 05:30 PM
Ethylbenzene ND 0.0010 mg/Kg 1 8/12/2009 05:30 PM
Xylenes, Total ND 0.0030 mg/Kg 1 8/12/2009 05:30 PM
Surr: 4-Bromofluorobenzene 105 75-131 %REC 1 8/12/2009 05:30 PM
Surr: Trifluorotoluene 110 73-130 %REC 1 8/12/2009 05:30 PM
¥
-
%
Note: See Qualifiers Page for a list of qualifiers and their explanation. )
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ALS Laboratory Group Date: 21-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#2 Surface Lab ID: 0908241-04
Collection Date: 8/10/2009 09:13 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 2,500 mg/Kg 50 8/20/2009 08:43 PM
TPH (Diesel Range) 5,000 2,500 mg/Kg 50 8/20/2009 08:43 PM
TPH (Motor Oil Range) 29,000 4,900 mg/Kg 50 8/20/2009 08:43 PM
Surr: 2-Fluorobipheny! 0 70-130 %REC 50 8/20/2009 08:43 PM
Surr: Trifluoromethyl benzene 0 70-130 %REC 50 8/20/2009 08:43 PM
BTEX Sws021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 06:03 PM
Toluene 0.0031 0.0010 mg/Kg 1 8/12/2009 06:03 PM
Ethylbenzene 0.0020 0.0010 mg/Kg 1 8/12/2009 06:03 PM
Xylenes, Total ND 0.0030 mg/Kg 1 8/12/2009 06:03 PM
Surr: 4-Bromofiuorobenzene 94.1 75-131 %REC 1 8/12/2009 06:03 PM
Surr: Trifluorotoluene 99.4 73-130 %REC 1 8/12/2009 06:03 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratery Group Date: 2/-Aug-09 E
Client: Holly Energy Partners §
Project: Lovington Refinery Work Order: 0908241 s
Sample ID: BH#2 5' Lab ID: 0908241-05
Collection Date: 8/10/2009 09:25 AM Matrix: SOIL E
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed ,
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB ’
TPH (Gasoline Range) ND 49 mg/Kg 1 8/20/2009 02:26 AM
TPH (Diesel Range) ND 49 mg/Kg 1 8/20/2009 02:26 AM
TPH (Motor Oil Range) ND 97 mglKg 1 8/20/2009 02:26 AM
Surr: 2-Fluorobipheny! 109 70-130 %REC 1 8/20/2009 02:26 AM
Surr: Trifluoromethyl benzene 110 70-130 %REC 1 8/20/2009 02:26 AM z
BTEX SW8021B Analyst: WLR .
Benzene ND 0.0010 mg/Kg k| 8/14/2009 10:02 AM
Toluene ND 0.0010 mg/Kg 1 8/14/2009 10:02 AM ;.,
Ethylbenzene ND 0.0010 mg/Kg 1 8/14/2009 10:02 AM ¥
Xylenes, Total ND 0.0030 mg/Kg 1 8/14/2009 10:02 AM
Surr: 4-Bromofiuorobenzene 100 75-131 %REC 1 8/14/2009 10:02 AM
Surr: Trifluorotoluene 108 73-130 %REC 1 8/14/2009 10:02 AM
:;4
F,
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#2 10’ Lab ID: 0908241-06
Collection Date: 8/10/2009 09:45 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 50 mg/Kg 1 8/20/2009 02:56 AM
TPH (Diesel Range) ND 50 mg/Kg 1 8/20/2009 02:56 AM
TPH (Motor Oil Range) ND 99 mg/Kg 1 8/20/2009 02:56 AM
Surr: 2-Fluorobiphenyl! 98.0 70-130 %REC 1 8/20/2009 02:56 AM
Surr: Trifluoromethyl! benzene 102 70-130 %REC 1 8/20/2009 02:56 AM
BTEX SW8021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 07:08 PM
Toluene 0.0065 0.0010 mg/Kg 1 8/12/2009 07:08 PM
Ethylbenzene 0.0016 0.0010 mg/Kg 1 8/12/2009 07:08 PM
Xylenes, Total 0.0085 0.0030 mg/Kg 1 8/12/2009 07:08 PM
Surr: 4-Bromofiuorobenzene 105 75-131 %REC 1 8/12/2009 07:08 PM
Surr: Trifluorotoluene 109 73-130 %REC 1 8/12/2009 07:08 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#3 Surface Lab ID: 0908241-07
Collection Date: 8/10/2009 10:10 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoiine Range) ND 2,500 mg/Kg 50 8/20/2009 08:12 PM
TPH (Diesel Range) 11,000 2,500 mg/Kg 50 8/20/2009 08:12 PM
TPH (Motor Oil Range) 42,000 5,000 mg/Kg 50 8/20/2009 08:12 PM
Surr: 2-Fluorobipheny! 63.6 S 70-130 %REC 50 8/20/2009 08:12 PM
Surr: Trifluoromethyl benzene 244 S 70-130 %REC 50 8/20/2009 08:12 PM
BTEX SwWsg021B Analyst: WLR
Benzene 0.0064 0.0010 mg/Kg 1 8/12/2009 07:41 PM
Toluene 0.028 0.0010 mg/Kg 1 8/12/2009 07:41 PM
Ethylbenzene 0.030 0.0010 mg/Kg 1 8/12/2009 07:41 PM
Xylenes, Total 0.044 0.0030 mg/Kg 1 8/12/2009 07:41 PM
Surr: 4-Bromofluorobenzene 88.5 75-131 %REC 1 8/12/2009 07:41 PM
Surr: Trifluorotoluene 112 73-130 %REC 1 8/12/2009 07:41 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#3 5' Lab ID: 0908241-08
Collection Date: 8/10/2009 10:20 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 50 mg/Kg 1 8/20/2009 05:33 PM
TPH (Diesel Range) 300 50 mg/Kg 1 8/20/2009 05:33 PM
TPH (Motor Oil Range) 910 100 mg/Kg 1 8/20/2009 05:33 PM
Surr: 2-Fluorobipheny! 125 70-130 %REC 1 8/20/2009 05:33 PM
Surr: Trifluoromethyl benzene 99.8 70-130 %REC 1 8/20/2009 05:33 PM
BTEX SwWsg021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 08:14 PM
Toluene 0.0039 0.0010 mg/Kg 1 8/12/2009 08:14 PM
Ethylbenzene 0.0016 0.0010 mg/Kg 1 8/12/2009 08:14 PM
Xylenes, Total 0.0039 0.0030 mg/Kg 1 8/12/2009 08:14 PM
Surr: 4-Bromofiuorobenzene 108 75-131 %REC 1 8/12/2009 08:14 PM
Surr: Trifluorotoluene 110 73-130 %REC 1 8/12/2009 08:14 PM
Note: See Qualifiers Page for a list of qualifiers and their expianation.
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ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#3 10’ Lab ID: 0908241-09
Collection Date: 8/10/2009 10:40 AM Matrix: SOIL i
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed I
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB ;
TPH (Gasoline Range) ND 49 mg/Kg 1 8/20/2009 10:43 AM :
TPH (Diesel Range) ND 49 mg/Kg 1 8/20/2009 10:43 AM
TPH (Motor Oil Range) ND 98 mg/Kg 1 8/20/2009 10:43 AM -
Surr: 2-Fluorobiphenyl 101 70-130 %REC 1 8/20/2009 10:43 AM
Surr: Trifluoromethyl benzene 100 70-130 %REC 1 8/20/2009 10:43 AM
BTEX SwW8021B Analyst: WLR -
Benzene ND 0.0010 mg/Kg 1 8/12/2009 09:52 PM
Toluene 0.0045 0.0010 mg/Kg 1 8/12/2009 09:52 PM h
Ethylbenzene ND 0.0010 mg/Kg 1 8/12/2009 09:52 PM d
Xylenes, Total 0.0040 0.0030 mg/Kg 1 8/12/2009 09:52 PM
Surr: 4-Bromofiuorobenzene 95.6 75-131 %REC 1 8/12/2009 09:52 PM ;
Surr: Trifluorotoluene 95.6 73-130 %REC 1 8/12/2009 09:52 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 2/-dug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#3 15' Lab ID: 0908241-10
Collection Date: 8/10/2009 10:55 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SW8015M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 49 mg/Kg 1 8/20/2009 11:14 AM
TPH (Diesel Range) ND 49 mg/Kg 1 8/20/2009 11:14 AM
TPH (Motor Oil Range) ND 97 mg/Kg 1 8/20/2009 11:14 AM
Surr: 2-Fluorobiphenyl! 96.3 70-130 %REC 1 8/20/2009 11:14 AM
Surr: Trifluoromethy! benzene 99.6 70-130 %REC 1 8/20/2009 11:14 AM
BTEX SwW8021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 10:24 PM
Toluene 0.0050 0.0010 mg/Kg 1 8/12/2009 10:24 PM
Ethylbenzene ND 0.0010 mg/Kg 1 8/12/2009 10:24 PM
Xylenes, Total 0.0031 0.0030 mg/Kg 1 8/12/2009 10:24 PM
Surr: 4-Bromofluorobenzene 107 75-131 %REC 1 8/12/2009 10:24 PM
Surr: Trifluorotoluene 108 73-130 %REC 1 8/12/2009 10:24 PM
Note: -See Qualifiers Page for a list of qualifiers and their explanation.

AR Page 10 of 12



ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: BH#3 20 Lab ID: 0908241-11
Collection Date: 8/10/2009 11:30 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH AND MISCELLANEOUS GCFID SwWgo15M Prep Date: 8/14/2009 Analyst: KMB
TPH (Gasoline Range) ND 50 mg/Kg 1 8/20/2009 11:45 AM
TPH (Diesel Range) ND 50 mg/Kg 1 8/20/2009 11:45 AM
TPH (Motor Oil Range) ND 99 mg/Kg 1 8/20/2009 11:45 AM
Surr: 2-Fluorobiphenyl! 91.2 70-130 %REC 1 8/20/2009 11:45 AM
Surr: Trifluoromethyl benzene 94.6 70-130 %REC 1 8/20/2009 11:45 AM
BTEX SW8021B Analyst: WLR
Benzene ND 0.0010 mg/Kg 1 8/12/2009 10:57 PM
Toluene 0.0033 0.0010 mg/Kg 1 8/12/2009 10:57 PM
Ethylbenzene ND 0.0010 mg/Kg 1 8/12/2009 10:57 PM
Xylenes, Total ND 0.0030 mg/Kg 1 8/12/2009 10:57 PM
Surr: 4-Bromofluorobenzene 104 75-131 %REC 1 8/12/2009 10:57 PM
Surr: Trifluorotoluene 109 73-130 %REC 1 8/12/2009 10:57 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 2/-Aug-09
Client: Holly Energy Partners
Project: Lovington Refinery Work Order: 0908241
Sample ID: Trip Blank Lab ID: 0908241-12
Collection Date: 8/10/2009 11:30 AM Matrix: WATER
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
BTEX SWg021B Analyst: WLR
Benzene ND 0.0010 mg/L 1 8/17/2009 09:21 AM
Toluene ND 0.0010 mg/L 1 8/17/2009 09:21 AM
Ethylbenzene ND 0.0010 mg/L 1 8/17/2009 09:21 AM
Xylenes, Total ND 0.0030 mg/L 1 8/17/2009 09:21 AM
Surr: 4-Bromofluorobenzene 108 77-129 %REC 1 8/17/2009 09:21 AM
Surr: Trifluorotoluene 88.8 75-130 %REC 1 8/17/2009 09:21 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Client: Navajo Refining Company
Work Order: 0908241
Project: Lovington Refinery

Date: 21-Aug-09 &
QC BATCH REPORT i

Batch ID: 37729 Instrument ID FID-10

Method: SW8015M

MBLK Sample ID: FBLKS1-090814-37729 Units: mg/Kg Analysis Date: 8/19/2009 10:21 PM
Client ID: Run [D: FID-10_090814A SeqNo: 1749088 Prep Date: 8/14/2009 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt  Qual
TPH (Gasoline Range) ND 50
TPH (Diesel Range) ND 50
TPH (Motor Oil Range) ND 50
Surr: 2-Fluorobipheny! 29.44 0 25 0 118 70-130 0
Surr: Trifluoromethyl benzene 29.41 25 0 118 70-130 0
LCS Sample ID: FLCSS1-090814-37729 Units: mg/Kg Analysis Date: 8/19/2009 10:52 PM
Client ID: Run ID: FID-10_090814A SegNo: 1749090 Prep Date: 8/14/2009 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
TPH (Gasoline Range) 260.3 50 250 0 104  70-130 0
TPH (Diesel Range) 285.8 50 250 0 114 70-130 0 %
TPH (Motor Oil Range) 218.8 50 250 0 87.5 70-130 0 ;%
Surr: 2-Fluorobipheny! 32.14 0 25 0 129 70-130 0
Surr; Trifluoromethyl benzene 29.93 0 25 0 120  70-130 0
LCSD Sample ID: FLCSDS1-090814-37729 Units: mg/Kg Analysis Date: 8/19/2009 11:22 PM
Client ID: Run ID: FID-10_090814A SeqNo: 1749092 Prep Date: 8/14/2009 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value %RPD LMt Qual
TPH (Gasoline Range) 262.9 50 250 0 105  70-130 260.3 0.986 30
TPH (Diesel Range) 293.1 50 250 0 117 70-130 285.8 253 30
TPH (Motor Oil Range) 293.6 50 250 0 117 70-130 218.8 29.2 30
Surr: 2-Fluorobiphenyl! 32.43 0 25 0 130  70-130 32.14 0.898 30
Surr: Trifluoromethyl benzene 29.55 0 25 0 118 70-130 29.93 1.27 30
MS Sample ID: 0908241-01AMS Units: mg/Kg Analysis Date: 8/20/2009 12:23 AM
Client ID: BH #1 5" Run ID: FID-10_090814A SeqNo: 1749095 Prep Date: 8/14/2009 DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Vaiue %RPD  Limit Qual
TPH (Gasoline Range) 2244 50 247.8 0 90.6  70-130 0
TPH (Diesel Range) 2185 50 247.8 2413 -92  70-130 0 SEO
TPH (Motor Oil Range) 7350 50 247.8 7997 -261  70-130 0 SEO :;
Surr: 2-Fluorobiphenyl 28.9 0 24.78 0 117 70-130 0 %
Surr: Trifluoromethyl benzene 26.49 0 24.78 0 107  70-130 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 0908241
Project: Lovington Refinery

Batch ID; 37729 Instrument ID FID-10 Method: SW8015M

MSD Sampie |ID: 0908241-01AMSD Units: mg/Kg Analysis Date: 8/20/2009 12:54 AM
Client ID: BH#1 5° Run ID: FID-10_090814A SeqNo: 1749097 Prep Date: 8/14/2009 DF: 1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKva  Value %REC  Limit Value %RPD LMt  Qual
TPH (Gasoline Range) 209.6 50 248.5 0 84.3 70-130 224.4 6.81 30
TPH (Diesel Range) 2027 50 248.5 2413 -155  70-130 2185 7.5 30 SEO
TPH (Motor Oil Range) 6920 50 248.5 7997 -433  70-130 7350 6.03 30 SEO

Surr: 2-Fluorobipheny! 29.21 0 24.85 0 118  70-130 28.9 1.08 30

Surr: Trifluoromethyl benzene ND 0 24.85 0 0 70-130 26.49 200 30 SR

The following samples were analyzed in this batch: 0908241-01A 0908241-02A 0908241-03A

0908241-04A
0008241-07A
0908241-10A

0908241-05A
0908241-08A
0908241-11A

0908241-06A
0908241-09A

p4
=
3
e

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 0908241
Project: Lovington Refinery

QC BATCH REPORT

Batch ID: R80231 Instrument ID BTEX3

Method: SW8021B

MBLK Sample |D: BBLKS1-081209-R80231 Units: pg/Kg Analysis Date: 8/12/2009 09:50 AM I
Client ID: Run ID: BTEX3_090812A SeqNo: 1742456 Prep Date: DF:1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt qual §
Benzene ND 1.0
Toluene ND 1.0 I
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 32.23 1.0 30 0 107  75-131 0 I
Surr: Trifluorotoluene 33.04 1.0 30 0 110  73-130 0
LCS Sample ID: BLCSS1-081209-R80231 Units: pyg/Kg Analysis Date: 8/12/2009 08:13 AM
Client ID: Run ID: BTEX3_090812A SeqNo: 1742455 Prep Date: DF:1 I
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC  Limit Value o%RPD  Limit Qual I
Benzene 22.66 1.0 20 0 113 74-129 0
Toluene 20.9 1.0 20 0 104  75-128 0
Ethylbenzene 21.09 1.0 20 0 105 73-127 0 I
Xylenes, Total 61.72 3.0 60 0 103 74-127 0
Surr: 4-Bromofluorobenzene 31.26 1.0 30 0 104  75-131 0
Surr: Trifluorotoluene 32.71 1.0 30 0 109 73130 0 l
MS Sample ID: 0908240-02AMS Units: pg/Kg Analysis Date: 8/12/2009 11:29 AM
Client ID: Run ID: BTEX3_090812A SeqNo: 1742458 Prep Date: DF:1 l
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  Limit  Qual
Benzene 21.25 1.0 20 0 106 74-129 0
Toluene 19.91 1.0 20 0 99.5 75-128 0
Ethylbenzene 19.67 1.0 20 0 98.4  73-127 0
Xylenes, Total 58.02 3.0 60 0 96.7 74-127 0 I
Surr: 4-Bromofiuorobenzene 30.71 1.0 30 0 102 75-131 0
Surr: Trifluorotoluene 32.64 1.0 30 0 109 73-130 0
MSD Sample ID: 0908240-02AMSD Units: pg/Kg Analysis Date: 8/12/2009 12:01 PM
Client ID: Run ID: BTEX3_090812A SeqNo: 1742459 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %Rpp  Limit Qual
Benzene 22.24 1.0 20 0 11 74-129 21.25 4.57 30
Toluene 20.73 1.0 20 0 104 75-128 19.91 4.03 30
Ethylbenzene 20.76 1.0 20 0 104 73127 19.67 5.39 30
Xylenes, Total 61.08 3.0 60 0 102 74-127 58.02 5.14 30
Surr: 4-Bromofiuorobenzene 31.59 1.0 30 0 1056  75-131 30.71 2.81 30
Surr: Trifluorotoluene 33.01 1.0 30 0 110 73-130 32.64 1.15 30

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 0908241
Project: Lovington Refinery
Batch ID: R80231 Instrument ID BTEX3 Method: SW8021B
IThe following samples were analyzed in this batch: 0908241-02A 0908241-03A 0908241-04A
0908241-06A 0908241-07A 0908241-08A
0908241-09A 0908241-10A 0908241-11A
l Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 0908241
Project: Lovington Refinery

QC BATCH REPORT*"

Batch ID: R80307 Instrument ID BTEX3 Method: SW8021B

MBLK Sample ID: BBLKS1-081409-R80307 Units: pg/Kg Analysis Date: 8/14/2009 09:29 AM
Client ID: Run ID: BTEX3_090814A SeqgNo: 1744083 Prep Date: DF: 1
SPK Ref Control RPD Ref R.Pl?
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD HMit  Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofiuorobenzene 31.19 1.0 30 104  75-131 6]
Surr: Trifluorotoluene 32.2 1.0 30 0 107  73-130 0
LCS Sample ID; BLCSS1-081409-R80307 Units: ug/Kg Analysis Date: 8/14/2009 08:57 AM
Client ID: Run ID: BTEX3_090814A SeqNo: 1744082 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RPD MMt qual
Benzene 22.68 1.0 20 0 113 74-129 0
Toluene 20.29 1.0 20 0 101 75128 0
Ethylbenzene 20.74 1.0 20 0 104 73127 0
Xylenes, Total 61.38 3.0 60 0 102 74127 0
Surr: 4-Bromofluorobenzene 30.82 1.0 30 0 103 75-131 0
Surr: Trifluorotoluene 32.37 1.0 30 0 108  73-130 0
MS Sample ID: 0908241-05AMS Units: ug/Kg Analysis Date: 8/14/2009 10:35 AM
Client ID: BH#2 5' Run ID: BTEX3_090814A SeqNo: 1744085 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC  Limit Value %RPD  Limit Qual
Benzene 22.57 1.0 20 0 113 74-129 0
Toluene 20.21 1.0 20 0 101 75-128 0
Ethylbenzene 20.72 1.0 20 0 104 73127 0
Xylenes, Total 60.83 3.0 60 0 101 74-127 0
Surr: 4-Bromofiluorobenzene 31.33 1.0 30 0 104  75-131 0
Surr: Trifluorotoluene 32.74 1.0 30 0 109  73-130 0
MSD Sample ID: 0908241-05AMSD Units: pg/Kg Analysis Date: 8/14/2009 11:08 AM
Client ID: BH#2 5" Run ID: BTEX3_090814A SegNo: 1744086 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RpD  Limit Qual
Benzene 21.66 1.0 20 0 108 74-129 22.57 4.09 30
Toluene 10.38 1.0 20 0 96.9 75-128 20.21 4.15 30
Ethylbenzene 19.99 1.0 20 0 100 73-127 20.72 3.56 30
Xylenes, Total 58.89 3.0 60 0 98.2 74127 60.83 3.24 30
Surr: 4-Bromofluorobenzene 31.74 1.0 30 0 106 75-131 31.33 1.28 30
Surr: Trifluorotoluene 32.74 1.0 30 0 109  73-130 32.74 0.0113 30

The following samples were analyzed in this batch: [ 0908241-01A 0908241-05A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 0908241
Project: Lovington Refinery

QC BATCH REPORT

Batch ID: R80352 Instrument ID BTEX1

Method: SW8021B

'MBLK Sampie ID: MEOHW1-081709-R80352 Units: pg/L Analysis Date: 8/17/2009 08:27 AM
Client ID: Run ID: BTEX1_090817A SeqNo: 1744897 Prep Date: DF: 1
I SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RppD  Limit Qual
Benzene ND 1.0
lTquene ND 1.0
Ethylbenzene ND 1.0
Xytenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 32,13 1.0 30 0 107 77-129 0
. Surr: Trifluorotoluene 27.99 1.0 30 0 93.3 75-130 0
o MBLK Sample ID: BBLKW1-081709-R80352 Units: ug/L Anaiysis Date: 8/17/2009 08:54 AM
Client ID: Run ID: BTEX1_090817A SeqNo: 1744900 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
IAnaIyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt qual
Benzene ND 1.0
Toluene ND 1.0
lEthbeenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 31.37 1.0 30 0 105 77-129 0
I Surr: Trifluorotoluene 28.08 1.0 30 0 936 75130 0
LCS Sample ID: BLCSW1-081709-R80352 Units: pg/L. Analysis Date: 8/17/2009 08:01 AM
iCIient ID: Run ID: BTEX1_090817A SeqNo: 1744893 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
l Benzene 19.22 1.0 20 0 96.1 77-126 0
Toluene 22.43 1.0 20 0 112 80-124 0
Ethylbenzene 21.94 1.0 20 0 110  76-125 0
I Xylenes, Total 67.29 3.0 60 0 112 79-124 0
Surr: 4-Bromofluorobenzene 31.41 1.0 30 0 105 77-129 0
Surr: Trifluorotoluene 29.8 1.0 30 0 99.3 75-130 0
I MS Sample ID: 0908295-02AMS Units: pg/L Analysis Date: 8/17/2009 10:16 AM
Client ID: Run ID: BTEX1_090817A SeqgNo: 1744908 Prep Date: DF: 1
I SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 30.84 1.0 20 9.107 109 77-126 0
I Toluene 22.98 1.0 20 0 116 80-124 0
Ethylbenzene 22.28 1.0 20 0 111 76-125 0
Xylenes, Total 77.07 3.0 60 9.813 112 79-124 0
I Surr: 4-Bromofluorobenzene 34.85 1.0 30 0 116  77-129 0
Surr: Trifluorotfoluene 27.51 1.0 30 0 91.7 75-130 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

Navajo Refining Company

Work Order: 0908241

Project:

Lovington Refinery

QC BATCH REPORT B

Batch iD: R80352

Instrument 1D BTEX1

Method: SW8021B

MSD Sample ID: 0908295-02AMSD Units: ug/L Analysis Date: 8/17/2009 10:43 AM
Client ID: Run ID: BTEX1_090817A SegNo: 1744911 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD

Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
Benzene 29.75 1.0 20 9.107 103 77-126 30.84 3.59 20
Toluene 21.13 1.0 20 0 106  80-124 22.98 8.39 20
Ethylbenzene 20.75 1.0 20 0 104 76-125 22.28 71 20
Xylenes, Total 73.09 3.0 60 9.813 105 79-124 77.07 5.31 20

Surr: 4-Bromofluorobenzene 34.58 1.0 30 0 115 77-129 34.85 0.767 20

Surr: Trifluorotoluene 26.61 1.0 30 0 88.7 75-130 27.51 3.31 20

The following samples were analyzed in this batch:

0908241-12A

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Date: 21-Aug-09

ALS Laboratory Group
l()Zlient: IItIav.ajo Ref}';ni:g Company QU ALIFIERS,
roject: ovington Refinery
Wof‘kOrder: 0908241 ACRONYMS’ UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Amnalyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
0 Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitaion Limit
SD Serial Dilution
SDL Sample Detection Limit
TRRP Texas Risk Reduction Program
Units Reported Description
mg/Kg Milligrams per Kilogram
mg/L Milligrams per Liter

QOF Page | of 1
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ALS Laboratory Group

Sample Receipt Checklist

Client Name: NAVAJO REFINING

Work Order: 0908241

Checklist completed by EQ&/MZZQ OZW

’ 11-Aug-09

eSignature ’

Matrices: soils
Carrier name: FedEx

Shipping container/cooler in good condition?
Custody seals intact on shipping container/cooler?
Custody seals intact on sample bottles?

Chain of custody present?

Chain of custody signed when relinquished and received?
Chain of custody agrees with sampie labels?
Samples in proper container/bottle?

Sample containers intact?

Sufficient sample volume for indicated test?

All samples received within holding time?
Container/Temp Blank temperature in compliance?
Temperature(s)Thermometer(s):

Cooler(s)/Kit(s):

Water - VOA vials have zero headspace?

Water - pH acceptable upon receipt?

pH adjusted?
pH adjusted by:

Login Notes:

Date/Time Received:

11-Aug-09 08:45

Received by: RSZ
Reviewed by: yzayoéw Tl 12-Aug-09
eSignature l Date

Yes No [] NotPresent [
Yes No [] NotPresent ||
Yes [ No [ Not Present
Yes No [
Yes No [
Yes W] No []
Yes No [
Yes No [
Yes No [
Yes No []
Yes No []
Bic e ]
I Yes No L] No VOA vials submitted| U
Yes L] No L] N/A
Yes [J No [ /A

Client Contacted: Date Contacted: Person Contacted:
Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1
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25 N. French Dr., Hobbs, NM 88240 State of New Mexico Form C-141

Energy Minerals and Natural Resources Revised October 10, 2003
.3‘01.W. Grand Avenue, Artesia, NM 88210 Submmit 2 %)g% to appropriate
: Oil Conservation Division u
Rio B! Road, Aztec, NM 87410 . District ce in accordance
ﬁ e Rond 1220 South St. Francis Dr. with Rule 116 on back
:220 S. St. Francis Dr., Santa Fe, NM 87505 Santa Fe. NM 87505 side of form
I Release Notification and Corrective Action
OPERATOR IX itial Report  [] Final Report
Name of Company: Navajo Refining Co. LLC Contact: Aaron Strange
ddress: 7406 South Main Lovington, NM Telephone No. 575-748-3311
acility Name: Lovington Plant Facility Type: Petroleum Refinery
'gurface Owner | Mineral Owner | Lease No. |
LOCATION OF RELEASE

Unit Letter | Section | Township | Range | Feet fromthe | North/South Line | Feet fromthe | East/West Line | County

Latitude Longitude
Ir NATURE OF RELEASE
ype of Release: Spill of Crude Naphtha Mix Volume of Release: ~12 to 15 Volume Recovered: ~ 7 to 9 bbls
bbls
Source of Release: Underground Pipe Line Date and Hour of Occurrence: Date and Hour of Discovery: 04/21/2010
l 04/21/2010 ~ 15:00 ~ 15:10
'Was Immediate Notice Given? If YES, To Whom? Spoke with Carl Chavez from OCD Santa Fe (505-476-
BJ Yes [ No [] NotRequired | 3490), and left voicemail with OCD Hobbs office (575-393-6161 extension
111).
IBy Whom? Aaron Strange Date and Hour: 04/21/2010 at ~16:03 to Carl Chavez (OCD Santa Fe), and
04/21/2010 at ~16:28 to the OCD Hobbs office.
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse.
I 0 Yes & No NA
If a Watercourse was Impacted, Describe Fully.*
NA

Describe Cause of Problem and Remedial Action Taken.*
On 04/21/2010 at ~ 15:10 a leak was found on the underground pipeline (Crude Naphtha Mix) that comes form Tank 1202. The Line was blocked in at the
transfer pump and isolated until repairs are completed.

immediately started to remove the standing liquid. It recovered approximately 7 to 9 barrels of product. A backhoe has excavated the contaminated soil.
Safety and Environmental Solutions will be doing the delineation on the spill and any bottom hole sampling.

I hereby certify that the information given above is true and complete to the best of my knowledge and vmderstand that pursuant to NMOCD rules and
regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report” does not relieve the operator of liability
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health
or the environment. In addition, NMOCD acceptance of a C-141 report does not relieve the operator of responsibility for compliance with any other
federal, state, or local laws and/or regulations.

Si . (Aperrr— m ] OIL CONSERVATION DIVISION
v

Printed Name: Aaron Strange Approved by District Supervisor:

Title: Sr. Environmental Technician Approval Date: Expiration Date:

Describe Area Affected and Cleanup Action Taken.*
The area affected is under the road (by the warchouse) where the line leaked and where the leak pooled up under the pipe rack. The plant vacuum truck

E-mail Address: aaron.strange@hollycorp.com Conditions of Approval:

Attached []
Date: 04/23/2010 Phone: 575-703-5057

Attach Additional Sheets If Necessary



Navajo Refining Company
Naptha/ Crude Release
Lea Refinery

Delineation Report/Work Plan
Section 36, Township 16S, Range 36E
Lea County, New Mexico

October 22, 2010
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Prepared for:

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

By:

Safety & Environmental Solutions, Inc.
703 East Clinton
Hobbs, New Mexico 88240
(575) 397-0510
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Crude/Naptha Delineation/Work Plan

Lea Refining Company

October 22, 2010 Lea County, New Mexico

Company Contacts

NAME Company Telephone E-mail
Darrell Moore Navajo Refining 575-748-3311 darrell. moore@navajo-refining.com
Bob Allen SESI 505-397-0510 | ballen@sesi-nm.com
I. Background

On April 21, 2010 at 1510 hours a leak was found on the pipeline (crude-naphtha mix)
that comes from Tank 1202. The leak occurred in one of several pipelines that cross
under a road within the refinery. The product surfaced at the southeast end of the
crossing and flowed approximately 170 feet southeast on the northeast side of the
ground level pipeline rack. At that point, it ponded in an area approximately 50 feet by 21
feet where it was recovered. Approximately 12 to 15 barrels was lost and an estimated 7
to 9 barrels was recovered by vacuum truck.

Notification was made by telephone to OCD Santa Fe about an hour after the release
and a form C-141 was prepared and submitted to OCD. Safety and Environmental
Solutions, Inc. (SESI) was engaged by Lea Refining Company to perform delineation
services at the Lea Refinery.

Surface and Ground Water
The refinery has numerous monitor wells in the vicinity of this spill. The depth of water in

the nearest monitor well (MW-3) is 103.29 feet below land surface measured on January
13, 2010.

v Soils
The surface soils in the area are predominantly sand and sandy loam.
V. Work Performed
On May 12, 2010, David Boyer, Hydro-geologist with SESI, was onsite with Eco
Environmental Drilling to install a borehole to delineate the subsurface of the spill site.
The borehole was advanced to a total depth of 34’ bgs. Samples were taken
approximately every 5, properly packaged and sent under chain of custody to ALS
Laboratory Group in Houston, Texas for analysis for Total Petroleum Hydrocarbons (TPH
GRO, DRO, ORO) (EPA Method SW8015) and Benzene, Toluene, Ethylbenzene and
Xylenes (BTEX, EPA Method WS8021B).
The results of the analysis are as follows:
Ethyl Total
GRO DRO MOR TPH Benzene Toluene Benzene Xylenes
Sample ID (mg/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mgl/kg) | (mglkg) (mg/kg) (mg/kg)
BH#1 0-4'
(cuttings) 17 13,000 2,800 15,817 <0.12 0.15 2.8 4.9
BH#1 4-9'. 16 7,200 1,800 9,016 <0.12 0.14 1.2 3.1
BH#1 13-14' <0.050 <17 <34 <5.1 <0.0010 <0.0010 <0.0010 <0.0030
BH#1 18-19' <0.050 <1.7 <34 <5.1 <0.0010 <0.0010 <0.0010 <0.0030
BH#1 23-24’ <0.050 <17 <34 <5.1 <0.0010 <0.0010 <0.0010 <0.0030




Crude/Naptha Delineation/Work Plan

October 22, 2010

Lea Refining Company
Lea County, New Mexico

Ethyl Total
GRO DRO MOR TPH Benzene Toluene Benzene Xylenes
Sample ID (mglkg) | (mglkg) | (mgl/kg) | (mglkg) | (mglkg) | (mglkg) (mglkg) (mglkg)
BH#1 28-29' <0.050 <1.7 <34 <51 <0.0010 <0.0010 <0.0010 <0.0030
BH#1 33-34’ <0.050 <17 <3.4 <51 <0.0010 <0.0010 <0.0010 <0.0030

VL.

VIL.

All borings were backfilled from total depth to surface with bentonite and hydrated.

PID readings taken on site indicated volatiles above 20 ppm to a depth of 24 feet thus
drilling continued deeper than laboratory results would indicate was necessary. The
laboratory results indicate only minimal vertical migration to the depth between 9 and 13
feet below ground surface. ’

Action Plan

It is recommended that the spill area that is not under the piping be excavated to remove
the most highly contaminated soils and backfilled with clean soil and returned to grade.

The excavated soils will be transported to an NMOCD approved facility for disposal.
Upon completion a closure report will be submitted to the NMOCD.

Figures & Appendices

Figure 1 — Vicinity Map

Figure 2 — Site Plan

Figure 3 — Logs of Boring
Appendix A — Analytical Results
Appendix B — C-141



Figure 1
Vicinity Map
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Figure 2
Site Plan
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Figure 2
Log of Boring
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11-19-2010 Y:\Company Files\Navajo\2010 Cleanups\Nav-10-004 Lea Refinery Crude-Naptha line release\Boring Logs\Boring Log 1.bor
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Safety & Environmental
Solutions, Inc.

LOG OF BORING 1

(Page 1 of 1)

Navajo Refinery Date/Time Started 1 05/12/10 9:15 Drilled By : Eco/Enviro Drilling
Les Refinery Crude/Naptha Release Date/Time Completed : 05/12/10 12:30 Sampling Method 5 ft. core barre!
Sec. 36, Township 16S, Range 36E Hole Diameter 18 1/4in. Logged By : Dave Boyer, SESI
Eddy County, New Mexico Drilling Method : Hollow Stem Auger
N32° 52' 39.3", W103° 18' 02.5" Drilling Equipment  : Foremost-Mobile B-57
= Sample Method:
= SS Split Spoon (18" or 24%) — _
ke] o @ 2 o
2 2 CB Core Barre! (2.5' or 5) Na 5 o~ . > X Q »
= o
@ 2 CT Auger Cuttings X 4 X N £ £ 3 2
= 04 Q =) > sg > @ ~ c 2
Depth | 3 | o " T NR No recovery E| E £ £ 5 2 2D | XD
ret |E|E| Q|2 oo S| 2| 8| E| 8] 2 |25]ss
AR RERE: DESCRIPTION (6|82 | F| &8 8 |DE|RE
0 _—— = = = = = — — — —
] (%4 L] Auger cuttings, 0-4 FT.
17 S || 0-2 ft. Loose Rock
2+ CT CA/SMPG ]| 2-4 ft.- CALICHE, with silty sand, 1005384-01 | 17 |13,000| 2,800 [15,817| <0.12 | 015 | 28 49
3] 9/2 2’| sandy silt, light brown, strong H/C
i %,:._ ;| odor
] o
5 7241 4-9 ft.- CALICHE and SANDY SILT
6 71+ || with light brown, added water at 9
- - CA/SM%E 2] ft. to remove cuttings, H/C odor 1005384-02 | 16 | 7,200 | 1,800 | 9,016 | <0.12 | 0.14 12 3.1
4 CB | 09 %ﬁ
87 oA
9 e — - — — — — — — —
4 q RS
10 (74 || 9-13 ft.- CALICHE, soft and SANDY
11 CA/SMQE. 4 SILT
] Sk
12 95 e
13_— CB 1.4 (= I_» _________
- SP | Transition from caliche to sand 1005384-03 <0.050 <1.7 | <3.4 | <5.1 |<0.0010|<0.0010|<0.0010{<0.0010
14+ 13-14 ft.- SAND, slight H/C odor |
15
16— 14-19 ft.- SAND, light brown, very
174 SP fine to fine grained, moist,
18] CB | 2 | occasional rock, slight H/C odor
19 1005384-04 1<0.050| <17 | <3.4 | <5.1 |<0.0010|<0.0010(<0.0010(<0.0010
20 - ‘1 19-24 ft. SAND, very fine grained,
21 i1 uniform, slightly moist, occasional
] SP ;i caliche rock to 1.5 in., possible H/C
b5 CB | 10 | odor
o4 — 1005384-05 [<0.050, <1.7 | <3.4 | <5.1 (<0.0010(<0.0010|<0.0010|<0.0010
25 24-29 ft.- SAND, light brown with
26— occasional carbonate cemented
. SpP sandstone, sand very fine grained,
27+ cB | 19 dry, no hydrocarbon staining or
28— ’ odor
9] 1005384-06 [<0.050| <1.7 | <3.4 | <51 |<0.0010(<0.0010]<0.0010|<0.0010
30 29-34 ft.- Added water for drilling.
31 7 SAND, light brown with frequent
- SP sandstone pieces, sandstone very
32— CB | 16 well cemented, no hydrocarbon
33 staining or odor.
34 1005384-08 [<0.050| <1.7 | <3.4 | <5.1 |<0.0010(<0.0010{<0.0010|<0.0010
35
Notes:

Location is edge of dug pit where contamination removed.
Plugged back to surface with 15 bags bentonite, hydrated.




Appendix A
Analytical Results
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ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

28-May-2010

Darrell Moore

Navajo Refining Company
PO Box 159

Artesia, NM 88211

Tel: (575) 748-6733
Fax: (575) 746-5421

Re: Lea Refinery Crude/Naptha Release Work Order: 1005384

Dear Darrell,

ALS Laboratory Group received 7 samples on 13-May-2010 08:50 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Laboratory Group and for
only the analyses requested. Results are expressed as "as received" unless otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the Case
Narrative or as noted with qualifiers in the QC batch information. Should this laboratory report need to be

reproduced, it shouid be reproduced in full unless written approval has been obtained by ALS Laboratory
Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 20.
If you have any questions regarding this report, please feel free to call me.
Sincerely,

Aoy e F T bl

Electronically approved by: Glenda H. Ramos

JayLynn F Thibault
Project Manager

Certificate No: T104704231-09A-TX

ALS Group USA, Corp.
Partof the ALS Laboratory Group
10450 Stancliff Rd, Suite 210 Houston, Texas 770998-4338
Phone: (281) 530-5656 Fax: (281) 530-5887

www.alsglobal.com  www.elabi.com

A Campbell Brothers Limited Company




ALS Laboratory Group

Date: 28-May-10

Client:
Project:
Work Order:

Navajo Refining Company

Lea Refinery Crude/Naptha Release

1005384

Work Order Sample Summary

Lab Samp ID Client Sample ID
BH-1 Auger Cuttings 0-4'

1005384-01
1005384-02
1005384-03
1005384-04
1005384-05
1005384-06
1005384-07

BH1 4-9'

BH-1 13-14'
BH-1 18-19'
BH-1 23-24'
BH-1 28-29'
BH-1 33-34'

Matrix Tag Number
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Collection Date

Date Received Hold

5/12/2010 09:50
5/12/2010 10:40
5/12/2010 10:55
5/12/2010 11:05
5/12/2010 11:15
5/12/2010 11:35
5/12/2010 12:05

5/13/2010 08:50
5/13/2010 08:50
5/13/2010 08:50
5/13/2010 08:50
5/13/2010 08:50
5/13/2010 08:50
5/13/2010 08:50

oooodg

SS Page 1 of 1




> e e - g gt . 5 .

ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
Project: Lea Refinery Crude/Naptha Release Case Narrative

Work Order: 1005384

BTEX (Sample 1005384-01and 02) Lowest practical dilution due to matrix.

TPH (Sample 1005384-01 and 02) recovery out of control limits due to dilution.

CN Page 1 of 1



ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample 1D: BH-1 Auger Cuttings 0-4' Lab ID: 1005384-01
Collection Date: 5/12/2010 09:50 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB
TPH (Diesel Range) 13,000 340 mg/Kg 200 5/27/2010 04:41 PM
TPH (Motor Oil Range) 2,800 680 mg/Kg 200 5/27/2010 04:41 PM
Surr: 2-Fluorobiphenyl! 0 S 70-130 %REC 200 5/27/2010 04:41 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics 17 0.25 mg/Kg 5 5/19/2010 04:01 PM
Surr; 4-Bromofluorobenzene 110 70-130 %REC 5 5/19/2010 04:01 PM
BTEX SW8g021B Analyst: KKP
Benzene ND 0.12 mg/Kg 125 5/20/2010 05:18 PM
Toluene 0.15 0.12 mg/Kg 125 5/20/2010 05:18 PM
Ethylbenzene 2.8 0.12 mg/Kg 125 5/20/2010 05:18 PM
Xylenes, Total 4.9 0.38 mg/Kg 125 5/20/2010 05:18 PM
Surr: 4-Bromofluorobenzene 96.0 75-131 %REC 125 5/20/2010 05:18 PM
Surr; Trifluorotoluene 83.2 73-130 %REC 125 5/20/2010 05:18 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.

AR Page 1 of 7
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ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample ID: BH1 4-9' Lab ID: 1005384-02
Collection Date: 5/12/2010 10:40 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB
TPH (Diesel Range) 7,200 340 mg/Kg 200 5/27/2010 04:22 PM
TPH (Motor Oil Range) 1,800 680 mg/Kg 200 5/27/2010 04:22 PM
Surr: 2-Fluorobiphenyl! 0 S 70-130 %REC 200 5/27/2010 04:22 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics 16 0.25 mg/Kg 5 5/19/2010 05:08 PM
Surr: 4-Bromofluorobenzene 117 70-130 %REC 5 5/19/2010 05:08 PM
BTEX Swsg021B Analyst: KKP
Benzene ND 0.12 mg/Kg 125 5/20/2010 05:46 PM
Toluene 0.14 0.12 mg/Kg 125 5/20/2010 05:46 PM
Ethylbenzene 1.2 0.12 mg/Kg 125 5/20/2010 05:46 PM
Xylenes, Total 3.1 0.38 mg/Kg 125 5/20/2010 05:46 PM
Surr: 4-Bromofiuorobenzene 96.7 75-131 %REC 125 5/20/2010 05:46 PM
Surr: Trifluorotoluene 83.8 73-130 %REC 125 5/20/2010 05:46 PM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.

AR Page 2 of 7



ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample ID: BH-1 13-14' Lab ID: 1005384-03
Collection Date: 5/12/2010 10:55 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 5/27/2010 04:02 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 5/27/2010 04:02 PM
Surr: 2-Fluorobipheny! 101 70-130 %REC 1 5/27/2010 04:02 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 5/19/2010 06:42 PM
Surr: 4-Bromofluorobenzene 86.0 70-130 %REC 1 5/19/2010 06:42 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 5/19/2010 04:46 PM
Toluene ND 0.0010 mg/Kg 1 5/19/2010 04:46 PM
Ethylbenzene ND 0.0010 mg/Kg 1 5/19/2010 04:46 PM
Xylenes, Total ND 0.0030 mg/Kg 1 5/19/2010 04:46 PM
Surr: 4-Bromofluorobenzene 103 75-131 %REC 1 5/19/2010 04:46 PM
Surr: Trifluorotoluene 97.7 73-130 %REC 1 5/19/2010 04:46 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.

AR Page 3 of 7




E ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
E Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample ID: BH-1 18-19' Lab ID: 1005384-04
i Collection Date: 5/12/2010 11:05 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 5/14/2010 06:20 PM
l TPH (Motor Oil Range) ND 3.4 mg/Kg 1 5/14/2010 06:20 PM
Surr: 2-Fluorobipheny! 106 70-130 %REC 1 5/14/2010 06:20 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
' Gasoline Range Organics ND 0.050 mg/Kg 1 5/19/2010 07:07 PM
Surr: 4-Bromofluorobenzene 824 70-130 %REC 1 5/19/2010 07:07 PM
BTEX SW8021B Analyst: KKP
l Benzene ND 0.0010 mg/Kg 1 5/19/2010 05:06 PM
Toluene ND 0.0010 mg/Kg 1 5/19/2010 05:06 PM
Ethylbenzene ND 0.0010 mg/Kg 1 5/19/2010 05:06 PM
l Xylenes, Total ND 0.0030 mg/Kg 1 5/19/2010 05:06 PM
Surr: 4-Bromofluorobenzene 99.7 75-131 %REC 1 5/19/2010 05:06 PM
Surr: Trifluorotoluene 97.8 73-130 %REC 1 5/19/2010 05:06 PM
Note: See Qualifiers Page for a list of qualifiers and their exptanation.
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ALS Laberatory Group Date: 28-May-10

Client: Navajo Refining Company -
Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample ID: BH-1 23-24' Lab ID: 1005384-05
Collection Date: 5/12/2010 11:15 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB -
TPH (Diesel Range) ND 1.7 mg/Kg 1 5/14/2010 06:40 PM
TPH (Motor Qil Range) ND 3.4 mg/Kg 1 5/14/2010 06:40 PM
Surr: 2-Fluorobiphenyl! 105 70-130 %REC 1 5/14/2010 06:40 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 5/19/2010 07:31 PM
Surr: 4-Bromofluorobenzene 81.5 70-130 %REC 1 5/19/2010 07:31 PM
BTEX swsgoz21B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 5/19/2010 05:26 PM
Toluene ND 0.0010 mg/Kg 1 5/19/2010 05:26 PM
Ethylbenzene ND 0.0010 mg/Kg 1 5/19/2010 05:26 PM
Xylenes, Total ND 0.0030 mg/Kg 1 5/19/2010 05:26 PM
Surr: 4-Bromofiuorobenzene 99.5 75-131 %REC 1 5/19/2010 05:26 PM
Surr: Trifluorotoluene 96.9 73-130 %REC 1 5/19/2010 05:26 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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I ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
I Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample ID: BH-1 28-29' Lab ID: 1005384-06
I Collection Date: 5/12/2010 11:35 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 5/14/2010 06:59 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 5/14/2010 06:59 PM
s Surr: 2-Fluorobipheny! 82.7 70-130 %REC 1 5/14/2010 06:59 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
! Gasoline Range Organics ND 0.050 mg/Kg 1 5/19/2010 07:55 PM
Surr: 4-Bromofluorobenzene 80.8 70-130 %REC 1 5/19/2010 07:55 PM
m BTEX Swsgo021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 5/19/2010 05:46 PM
; Toluene ND 0.0010 mg/Kg 1 5/19/2010 05:46 PM
Ethylbenzene ND 0.0010 mg/Kg 1 5/19/2010 05:46 PM
I Xylenes, Total ND 0.0030 mg/Kg 1 5/19/2010 05:46 PM
Surr: 4-Bromofiuorobenzene 98.0 75-131 %REC 1 5/19/2010 05:46 PM
Surr: Trifluorotoluene 94.7 73-130 %REC 1 5/19/2010 05:46 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 28-May-10
Client: Navajo Refining Company
Project: Lea Refinery Crude/Naptha Release Work Order: 1005384
Sample ID: BH-1 33-34' Lab ID: 1005384-07
Collection Date: 5/12/2010 12:05 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 5/14/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 5/14/2010 07:18 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 5/14/2010 07:18 PM
Surr: 2-Fluorobiphenyl! 102 70-130 %REC 1 5/14/2010 07:18 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 5/19/2010 08:19 PM
Surr: 4-Bromofluorobenzene 81.5 70-130 %REC 1 5/19/2010 08:19 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 5/19/2010 06:06 PM
Toluene ND 0.0010 mg/Kg 1 5/19/2010 06:06 PM
Ethylbenzene ND 0.0010 mg/Kg 1 5/19/2010 06:06 PM
Xylenes, Total ND 0.0030 mg/Kg 1 5/19/2010 06:06 PM
Surr: 4-Bromofluorobenzene 100 75-131 %REC 1 5/19/2010 06:06 PM
Surr: Trifluorotoluene 98.4 73-130 %REC 1 5/19/2010 06:06 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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lALS Laboratory Group

Client: Navajo Refining Company
Work Order: 1005384
Project: Lea Refinery Crude/Naptha Release

Date: 28-May-10
QC BATCH REPORT

Batch ID: 42940 Instrument ID FID-7

Method: SW8015M

MBLK Sample ID: FBLKS1-100514-42940 Units: mg/Kg Analysis Date: 5/14/2010 04:57 PM
lCIient ID: Run ID: FID-7_100514A SeqNo:1965833 Prep Date: 5/14/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Hmit  Quat
ITPH (Diesel Range) ND 1.7
TPH (Motor Oil Range) ND 3.4
Surr: 2-Fluorobipheny! 3.966 0.10 3.33 0 119 70-130 0
™ | CS Sample |D: FLCSS1-100514-42940 Units: mg/Kg Analysis Date: 5/14/2010 05:16 PM
Client ID: Run ID: FID-7_100514A SeqNo: 1965834 Prep Date: 5/14/2010 DF:1
l SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value o%RPD  Limit Qual
TPH (Diesel Range) 37.29 1.7 33.33 0 112 70-130 0
TPH (Motor Oil Range) 34.87 3.4 33.33 0 105  70-130
Surr: 2-Fluorobipheny! 4.212 0.10 3.33 0 126 70-130 0
MS Sample ID: 1005384-07BMS Units: mg/Kg Analysis Date: 5/14/2010 07:38 PM

Client ID: BH-1 33-34"

Run ID: FID-7_100514A SegNo: 1965875 Prep Date: 5/14/2010 DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD LMt Qual
TPH (Diesel Range) 40.01 1.7 33.26 1.348 116  70-130 0
!TPH (Motor Oil Range) 42.82 3.4 3326 0.9376 126 70-130 0
Surr: 2-Fluorobipheny! 3.802 0.10 3.323 0 114  70-130 0
MSD Sample ID: 1005384-07BMSD Units: mg/Kg Analysis Date: 5/14/2010 07:57 PM
iCIient ID: BH-1 33-34° Run ID: FID-7_100514A SeqNo: 1965876 Prep Date: 5/14/2010 DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  HMit  Qual
TPH (Diesel Range) 41.39 1.7 33.32 1.348 120  70-130 40.01 3.38 30
TPH (Motor Oil Range) 39.94 3.4 33.32 0.9376 117 70-130 42.82 6.96 30
Surr: 2-Fluorobiphenyl! 3.536 0.10 3.329 0 106  70-130 3.802 7.25 30
" The following samples were analyzed in this batch: 1005384-01B 1005384-02B 1005384-03B
1005384-04B 1005384-05B 1005384-06B

1005384-07B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1005384

Project: Lea Refinery Crude/Naptha Release
Batch ID: R91212 Instrument ID BTEX3 Method: SW8021B
MBLK Sample ID: BBLKS1-051910-R91212 Units: ug/Kg Analysis Date: 5/19/2010 11:42 AM
Client ID: Run ID: BTEX3_100519A SeqNo: 1964639 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKvat Value %REC ~ Limit Value %RPD LMt Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0 -
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 28.15 1.0 30 0 93.8 75-131 0 E
Surr: Trifluorotoluene 28.41 1.0 30 0 94.7 73-130 0
LCS Sample ID: BLCSS1-051910-R91212 Units: pg/Kg Analysis Date: 5/19/2010 11:12AM g
Client ID: Run ID: BTEX3_100519A SeqNo: 1964638 Prep Date: DF: 1
SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKval  Value %REC  Limit Value o%RPD  Limit Qual !
Benzene 19.2 1.0 20 0 96  74-129 0
Toluene 19.16 1.0 20 0 958 75-128 0
Ethylbenzene 19.59 1.0 20 0 979 73127 0 E
Xylenes, Total 58.32 3.0 60 0 972 74127 0
Surr: 4-Bromofluorobenzene 27.31 1.0 30 0 91  75-131 0
Surr: Trifluorotoluene 28.61 1.0 30 0 954 73130 0 E
MS Sample ID: 1005488-02AMS Units: pg/Kg Analysis Date: 5/19/2010 03:02 PM
Client ID: Run 1D: BTEX3_100519A SeqNo: 1964646 Prep Date: DF: 1 l
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 19.12 1.0 20 0 95.6 74-129 0
Toluene 18.91 1.0 20 0 94.5 75-128 0
Ethylbenzene 19.53 1.0 20 0 976  73-127 0
Xylenes, Total 58.41 3.0 60 0 97.3 74127 0 !
Surr: 4-Bromofiuorobenzene 28.19 1.0 30 0 94 75-131 0
Surr: Trifluorotoluene 29.01 1.0 30 0 96.7 73-130 0
MSD Sample ID: 1005488-02AMSD Units: ug/Kg Analysis Date: 5/19/2010 03:22 PM
Client ID: Run ID: BTEX3_100519A SeqNo: 1964647 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Vale %REC  Limit Value %Rpp  Limit Qual
Benzene 19.21 1.0 20 0 96.1 74-129 19.12 0.492 30
Toluene 19.28 1.0 20 0 964  75-128 18.91 1.92 30 l
Ethylbenzene 19.76 1.0 20 0 98.8 73-127 19.53 1.19 30
Xylenes, Total 58.21 3.0 60 0 97  74-127 58.41 0.343 30
Surr: 4-Bromofiucrobenzene 29.28 1.0 30 0 976 75-131 28.19 3.79 30
Surr: Triffuorotoluene 29.27 1.0 30 0 97.6 73-130 29.01 0.881 30 4
Note: Seec Qualifiers Page for a list of Qualifiers and their explanation. I
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1005384
Project: Lea Refinery Crude/Naptha Release

Batch ID: R91212 Instrument ID BTEX3 Method: SW8021B

The following samples were analyzed in this batch: 1005384-03A 1005384-04A 1005384-05A
1005384-06A 1005384-07A

'

Sec Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 1005384
Project: Lea Refinery Crude/Naptha Release

QC BATCH REPORT®

Batch ID: R91273 Instrument ID BTEX1

Method: SW8021B

MBLK Sample ID: BBLKW1-052010-R91273 Units: pg/L Analysis Date: 5/20/2010 07:06 AM
Client ID: Run ID: BTEX1_100520A SeqNo: 1966126 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 29.3 1.0 30 0 97.7 77-129 0
Surr: Trifluorotoluene 26.99 1.0 30 90 75-130 0
MBLK Sample ID: MEOHW1-052010-R91273 Units: pg/L Analysis Date: 5/20/2010 11:48 AM
Client ID: Run ID: BTEX1_100520A SeqNo: 1966135 Prep Date: DF: 1 g
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD LMt Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 28.94 1.0 30 0 96.5 77-129 0
Surr: Trifluorotoluene 26.04 1.0 30 0 86.8 75-130 0
LCS Sample ID: BLCSW1-052010-R91273 Units: ug/L Analysis Date: 5/20/2010 06:49 AM
Client ID: Run 1D: BTEX1_100520A SeqNo0:1966125 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC  Limit Value %RPD  Limit Qual
Benzene 20.87 1.0 20 0 104  77-126 0
Toluene 19.81 1.0 20 0 99  80-124 4]
Ethylbenzene 19.31 1.0 20 0 96.5 76-125 0
Xylenes, Total 58.09 3.0 60 0 96.8 79-124 0
Surr: 4-Bromofluorobenzene 29.17 1.0 30 0 97.2 77-129 0
Surr: Trifluorotoluene 27.69 1.0 30 0 92.3 75-130 0
g
MS Sample ID: 1005463-08AMS Units: ug/L Analysis Date: 5/20/2010 10:10 AM
Client ID: Run ID: BTEX1_100520A SeqNo: 1966131 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPK Val Value %REC  Limit Value o,RPD  Limit Qual
Benzene 19.94 1.0 20 0 99.7 77-126 0 .
Toluene 19.48 1.0 20 0 974  80-124 0
Ethylbenzene 19.33 1.0 20 0 966 76125 0 -
Xylenes, Total 57.59 3.0 60 0 96 79-124 0
Surr: 4-Bromofiuorobenzene 29.17 1.0 30 0 97.2 77-129 0
Surr: Trifluorotoluene 26.32 1.0 30 0 87.7 75130 0

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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'Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1005384 :

lPro ject: Lea Refinery Crude/Naptha Release
Batch ID: R91273 Instrument ID BTEX1 Method: SW8021B
I MSD Sample ID: 1005463-08AMSD Units: pg/L Analysis Date: 5/20/2010 10:27 AM
Client ID: Run ID: BTEX1_100520A SeqNo: 1966132 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 20.32 1.0 20 0 102 77-126 19.94 1.93 20
lTquene 19.56 1.0 20 0 97.8 80-124 19.48 0.382 20
Ethylbenzene 19.17 1.0 20 0 958 76-125 19.33 0.837 20
Xylenes, Total 57.42 3.0 60 0 95.7 79-124 57.59 0.292 20
l Surr: 4-Bromofluorobenzene 29.49 1.0 30 0 98.3 77-129 29.17 1.1 20
Surr: Trifluorotoluene 27.83 1.0 30 0 92.8 75-130 26.32 5.55 20 -
l The following samples were analyzed in this batch: 1005384-01A 1005384-02A
I Note: Sec Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORTE
Work Order: 1005384

Project: Lea Refinery Crude/Naptha Release
Batch ID: R91452 Instrument ID FID-9 Method: SWB8015
MBLK Sample ID: GBLKS-051910-R91452 Units: mg/Kg Analysis Date: 5/19/2010 03:13 PM
Client ID: Run ID: FID-9_100519A SeqNo0: 1970164 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD LMt Qual
Gasoline Range Organics ND 0.050
Surr: 4-Bromofluorobenzene 0.08416 0.0050 0.1 0 84.2 70-130 0
LCS Sample ID: GLCSS-051910-R91452 Units: mg/Kg Analysis Date: 5/19/2010 01:55 PM
Client ID: Run 1D: FID-9_100519A SegNo: 1970162 Prep Date: DF: 1
SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
Gasoline Range Organics 1.165 0.050 1 0 116 70-130 0
Surr: 4-Bromofluorobenzene 0.08689 0.0050 0.1 . 0 86.9 70-130 0
LCSD Sample ID: GLCSDS-051910-R91452 Units: mg/Kg Analysis Date: 5/19/2010 02:19 PM
Client ID: Run ID: FID-9_100519A SeqNo: 1970163 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKval  Value %REC  Limit Value %RPD LMt Qual
Gasoline Range Organics 1.134 0.050 1 0 113 70-130 1.165 2.63 30
Surr: 4-Bromofluorobenzene 0.08509 0.0050 0.1 0 85.1 70-130 0.08689 2.09 30 g
MS Sample ID: 1005384-07BMS Units: mg/Kg Analysis Date: 5/19/2010 09:07 PM
Client 1D: BH-1 33-34" Run ID: FID-9_100519A SegNo: 1970172 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC  Limit Value %RPD LMt qual
Gasoline Range Organics 1.111 0.050 1 0 111 70-130 0
Surr: 4-Bromofluorobenzene 0.0826 0.0050 0.1 0 82.6 70-130 0
MSD Sample ID: 1005384-07BMSD Units: mg/Kg Analysis Date: 5/19/2010 09:30 PM
Client ID: BH-1 33-34' Run ID: FiD-9_100519A SeqNo:1970173 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %»REC  Limit Value %RPD  Limit Qual
Gasoline Range Organics 1.109 0.050 1 0 111 70-130 1.111 0.202 30
Surr: 4-Bromofluorobenzene 0.08118 0.0050 0.1 0 81.2 70-130 0.0826 1.73 30
The following samples were analyzed in this batch: 1005384-01B 1005384-02B 1005384-03B
1005384-04B 1005384-05B 1005384-06B
1005384-07B
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Laboratory Group Date: 28-May-10
l()?lie.nt:t Izave;i'o;{eﬁnigg (;ofr;pan})ll . QU ALIFIERS,
roject: ea Refinery Crude/Naptha Release
WorkOrder: 1005384 ACRONYMS’ UNITS
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
M Manually integrated, see raw data for justification
n Not offered for accreditation
ND Not Detected at the Reporting Limit
0 Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MOQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitaion Limit
SD Serial Dilution
SDL Sample Detection Limit
TRRP Texas Risk Reduction Program
Units Reported Description
mg/Kg Milligrams per Kilogram

QF Page 1 of 1
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ALS Laboratory Group

Sample Receipt Checklist

Client Name: NAVAJO REFINING Date/Time Received: 13-May-10 08:50
Work Order: 1005384 Received by: RSZ
Checklist completed by %Mmz“\) O[W 13-May-10 Reviewed by:

eSignature Date eSignature Date
Matrices: soils
Carrier name: FedEx
Shipping container/cooler in good condition? Yes No [] Not Present [
Custody seals intact on shipping container/cooler? Yes No [] NotPresent [
Custody seals intact on sample bottles? Yes [ No [ Not Present
Chain of custody present? Yes No ]
Chain of custody signed when relinquished and received? Yes No [
Chain of custody agrees with sample labels? Yes No [}
Samples in proper container/bottle? Yes No []
Sample containers intact? Yes No [
Sufficient sample volume for indicated test? Yes No [
All samples received within holding time? Yes No [
Container/Temp Blank temperature in compliance? Yes No []
Temperature(s)/Thermometer(s): |2.6c j 002 ‘
Cooler(sYKit(s): 2491 }
Water - VOA vials have zero headspace? ves L] No ] No VOA vials submitted
Water - pH acceptable upon receipt? Yes [ No [ n/a
pH adjusted? Yes [] No (] N/A

pH adjusted by:

Login Notes:

Client Contacted: Date Contacted: Person Contacted:
Contacted By: Regarding:

Comments:

CorrectiveAction:

SRC Page 1 of 1
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District I :
125 N. French Dr., Hobbs, NM 88240 State of New Mexico Form C-141
ict I Energy Minerals and Natural Resources Revised October 10, 2003
wd Avenue, Artesia, NM 88210 Submit 2 Copies to ‘ate
. : S ubmi ies to appropri
00 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DIYISIOD District 0&0&: in accordance
it ISV ) 1220 South St. Francis Dr. with Rule 1%6 o lgack
K40 S. St. Francis Dr., Santa Fe, NM 87505 Sa.nta Fe,NM 87505 side of Torm
Release Notification and Corrective Action
‘! OPERATOR Initial Report  [1 Final Report
ame of Company: Navajo Refining Co. LLC Contact: Aaron Strange
JAddress: 7406 South Main Lovington, NM Telephone No. 575-748-3311
gacility Name: Lovington Plant Facility Type: Petroleum Refinery
Surface Owner | Mineral Owner | Lease No. |
g LOCATION OF RELEASE
nit Letter | Section | Township | Range | Feet fromthe | North/South Line | Feet fromthe | East/West Line | County
Latitude Longitude
NATURE OF RELEASE
i{ype of Release: Spill of Crude Naphtha Mix Volume of Release: ~12 to 15 Volume Recovered: ~ 7 to 9 bbls
bbls
Source of Release: Underground Pipe Line Date and Hour of Occurrence: Date and Hour of Discovery: 04/21/2010
04/21/2010 ~ 15:00 ~15:10
as Immediate Notice Given? If YES, To Whom? Spoke with Carl Chavez from OCD Santa Fe (505-476-
Yes [] No [ NotRequired | 3490), and left voicemail with OCD Hobbs office (575-393-6161 extension
111).
y Whom? Aaron Strange Date and Hour: 04/21/2010 at ~16:03 to Carl Chavez (OCD Santa Fe), and
; 04/21/2010 at ~16:28 to the OCD Hobbs office.
Was a Watercourse Reached? If YES, Volume Impacting the Watercourse.
O Yes No NA
SIf a Watercourse was Impacted, Describe Fully.*
A

Describe Cause of Problem and Remedial Action Taken.*
.On 04/21/2010 at ~ 15:10 a leak was found on the underground pipeline (Crude Naphtha Mix) that comes form Tank 1202. The Line was blocked in at the

{%.n er pump and isolated until repairs are completed.

Describe Area Affected and Cleanup Action Taken.*
I The area affected is under the road (by the warehouse) where the line leaked and where the leak pooled up under the pipe rack. The plant vacuum truck
&; immediately started to remove the standing liquid. It recovered approximately 7 to 9 barrels of product. A backhoe has excavated the contaminated soil.
Safety and Environmental Solutions will be doing the delineation on the spill and any bottom hole sampling,

§i11 hereby certify that the information given above is truc and complete to the best of my knowledge and understand that pursuant to NMOCD rules and

qg regulations all operators are required to report and/or file certain release notifications and perform corrective actions for releases which may endanger
public health or the environment. The acceptance of a C-141 report by the NMOCD marked as "Final Report” does not relieve the operator of liability
should their operations have failed to adequately investigate and remediate contamination that pose a threat to ground water, surface water, human health
§: or the environment. In addition, NMOCD acceptance of a C-141 report does not relicve the operator of responsibility for compliance with any other

¥il federal, state, or local laws and/or regulations.

Signature: W /é% ] OIL CONSERVATION DIVISION
Printed Name: Aaron Strange ’ Approved by District Supervisor:
5 Title: Sr. Environmental Technician Approval Date: Expiration Date:
E-mai] Address: aaron.strange@hollycorp.com Conditions of Approval: Attached []
By Date: 04/23/2010 Phone: 575-703-5057

E{ Attach Additional Sheets If Necessary




Safety & Environmental Solutions

N ‘,K‘&!l) 703 E. Clinton, P.0. Box 1613
N;i&i;!. Hobbs, New Mexico 88241
aNe | (575) 397-0510

Fax (575) 393-4388

Memorandum

Date: 11/15/10

To: Carl Chavez, NMOCD

cc: Darrell Moore, Navajo Refinery
From: David G. Boyer

RE: Boring and Monitor Well Logs

During the final printout of the soil boring and monitor well logs, the program used to generate
the logs was corrupted and printing could not be completed. Therefore these logs are not
included with this report. The problem will be reported to the software developer and we expect
to have printouts by Friday, November 19.

[ apologize for not providing these with the report. Please contact me at 575-397-0510 if you
have any questions.

DGB/DGB
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Introduction

The Navajo Refining Company, Lea Refinery in Lovington, New Mexico operates under
a Groundwater Discharge Plan (GW-014) issued by the New Mexico Oil Conservation
Division (OCD). The location of the refinery is shown in Figure 1. The discharge plan
addresses water and fluid discharges to the subsurface; spills and leaks to the ground
surface; pits, ponds and below grade tanks and sumps; waste handling and other activities
that have the potential to contaminate groundwater or adversely impact public health and
the environment.

An Environmental Status Report was completed and submitted on November 6, 2009.
The OCD required the report to update contaminant hydrogeology with emphasis on
threats to the City of Lovington water supply from the facility. A 2009 monitoring report
was presented to the agency and the City of Lovington in a meeting on October 8, 2009.
The agency in an email dated October 22, 2009 evaluated the report as deficient in
satisfying the permit conditions. Further communication with the agency extended the
date for resubmittal of required information to November 6, 2009. Accordingly, on that
date Navajo resubmitted the ESR together with separate information required by the
agency.

The ESR report documented site lithology, proximity to City of Lovington and other
water wells, groundwater conditions and the results of sampling conducted at the site
during June 2009. The report also includes information on the area hydrogeology, the
replacement of the original monitoring wells, lack of hydrocarbon product detected and
possible reasons for such. Sections of that report on area hydrogeology and details of the
monitor well replacement have been updated for the current report.

Also submitted with the ESR was a separate document entitled "Hydrocarbon Release
Investigation, Navajo Refining Company, Lea Refinery, Lovington, New Mexico." That
report details investigation of spills and releases that were the subject of C-141 reports to
the agency and included as an attachment to the Discharge Plan document. The status of
each investigation was detailed including removal of affected soil, borehole drilling and
results of soil analyses. The report provided recommendations as to further action.

The OCD responded to the submitted reports with a letter dated December 10, 2009,
listing deficiencies with the submitted material and requiring additional investigation
including further investigatory borings, installation of additional monitoring wells,
mapping of pipelines and additional actions required to be taken to protect groundwater.
Navajo has undertaken these tasks with most completed as will be described later in this
report.

A condition of the discharge plan is that an annual monitoring report be submitted to the
OCD by April 15" of each year. A copy of the report is also to be submitted to the City of
Lovington. The information that is to be submitted with the report includes:

2010 November Environmental Status Report.doc 1 November 15, 2010
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1. A description of the monitoring and remediation activities that occurred during
the year including conclusions and recommendations.

2. Summary tables listing laboratory analytical results of all water quality sampling
for each monitoring point and plots of concentration vs. time for contaminants of
concern from each monitoring point. Any WQCC constituent found to exceed the
groundwater standard shall be highlighted. Copies of the most recent year's
laboratory data sheets supporting plots shall also be submitted.

3. Water table (piezometric) and/or potentiometric surface elevation iso-
concentration maps utilizing static water level data shall be included in the
annual report to assess local and/or regional ground water flow direction(s). A
corrected water table elevation shall be determined from all wells containing
phase-separated hydrocarbons. Map shall show all monitoring, recovery, PSH
and City of Lovington water supply wells, pertinent site features (i.e., pipelines,
effluent lines, etc.) and the direction and magnitude of the hydraulic gradient. All
maps shall be to scale. Chemical iso-concentration maps of any contaminants
exceeding water quality standards are required.

Plots of water table elevation vs. time for each ground water monitoring point

from monitoring data is required to assess water table fluctuations and potential

for PSH smear zone development or dormancy*.

5. Monthly and cumulative flow rates and volumes from PSH and recovery wells
and the total recovered to date.

6. Product thickness maps from monitoring based on the thickness of Phases-
Separated Hydrocarbons (PSH) or product on ground water in all refinery
recovery and monitoring wells shall be included in the report. Maps shall include
isopleths to the nearest 0.5 feet or iso-concentration lines to the nearest 10 ppb
for organics, 10-100 ppm for metals, TDS, etc., for product and contaminants of
concern detected during monitoring.

7. File this report in an acceptable electronic format along with hard copies to the
City of Lovington and OCD Santa Fe.

P

N

The report was submitted to the agency on the required date with copies to the City of
Lovington.

Background Information

In September 1995 and April 1996 monitor wells were installed at the refinery to
determine groundwater conditions and to document impacts to groundwater from
activities at the refinery. Originally ten (10) monitor wells were installed with all but one
located in the vicinity of the refinery process area. Later four (4) additional wells were
installed in areas where spills or overtopping of tanks were reported. Those incidents
were reported to the OCD and follow up investigation conducted including soil sampling
and auger borings. Where there was concern that groundwater may have been impacted,
additional groundwater monitoring wells were drilled.

City of Lovington water wells surround the refinery to the southwest, west, northwest and
to the east on the east side of NM Highway 18. The locations of the City's wells were

2010 November Environmental Status Report.doc 2 November 15, 2010
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shown on Plate 1 of the ESR together with other wells with information on file with the
NM Office of the State Engineer. The closest water well to the Refinery is LW-9
approximately 200 feet upgradient from the refinery's north east property boundary. Wells
to the west of the refinery are located 2,400 feet (LW-12, 0.45 miles) or greater from the
property fence. The distances to the west range from 2,400 feet to 4,600 feet (0.9 miles).
To the east, the closest well (LW-3) is about 1,100 feet (0.2 miles) and the distance from
the refinery ranges from 1,100 feet to 4,000 feet.

Water levels in the vicinity of the refinery are declining due to withdrawal of water for
refinery use from wells on the property and from the City's water wells. The average
yearly water level decline through 2004-05 for monitor wells in the refinery process area
was about 1.2 feet per year. That increased during the time period 2005-2008 to 1.3-1.4
feet per year. Measurements of the replacement wells from April to September 2009 show
a possible loss of up to 2.4 feet per year. However, comparison of summer 2009 to
summer 2010 water levels show an average decline of 1.5 feet per year.

Because of the accelerated decline in water levels, the ten replacement monitor wells
drilled in spring 2009 were completed with a saturated water thickness of 15 to 24 feet
which would allow use for approximately 10 to 16 years at an average decline of 1.5 feet
per year.

Area Hydrogeology

The late Tertiary age Ogallala Formation underlies the site. It is composed of calcareous
sands, silts, clays and gravels. The near-surface Ogallala sediments are often cemented
with calcium carbonate (caliche). The caliche generally decreases with depth and is
negligible at depths greater than 35 to 50 feet below the surface. However, though caliche
1s not present at depth, sandstone and siltstone may be present at various intervals
throughout the lithologic column.

The regional groundwater flow direction of the Ogallala aquifer is generally toward the
southeast but locally may be impacted by pumping of large volume water wells used for
municipal, industrial or agricultural purposes.

The lithology of the sediments directly beneath the site is generally surficial caliche
underlain by silty sand and sand to depth of the monitor wells. Splitspoon sampling of the
sediments shows that deeper zones generally included sandstone and/or siltstone of
varying thickness, consolidation and cementation.

Three geologic cross sections have been prepared using information from the first set of
monitor wells installed in 1996* and from work performed by SESI (Figures 4 to 7). The
cross-sections generally show hard surface caliche being present to a depth of 5 to 10 feet
with softer caliche below in a transition zone. Silty sand with some soft caliche is present

* Soil and Groundwater Investigation and Remediation Work Plan, Lea Refinery, Lea County, New Mexico, October
7, 1996, by Geoscience Consultants, LTD., Midland, Texas.
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to a depth of 20 to 30 feet below the surface. Sand predominates to about 40 feet where
sand alternating with sandstone occurs to about 70 to 80 feet. The sandstone varies in
consolidation and cementation. Below that depth brown, very fine grained sand is present
although some thin sandstone lenses were encountered.

Work Performed

Installation of Additional Monitor Wells

At the direction of the OCD in their December 10, 2009 response to the ESR, Navajo
drilled and installed fifteen (15) additional monitor wells in areas of the refinery which
lacked coverage with the existing well placement. The well locations included placement
on the four sides of the refinery plus additional interior locations to better define impacts
from refinery operations together with possible impacts from previous and existing oil
and gas well operations within and immediately adjacent to the refinery. The location of
both the old and new wells is shown on Figure 2.

£

2]

The fifteen wells were installed beginning with MW-18 in mid-May and continued
through June 6 with the installation of MW-29. Drilling of MW-18 commenced on May
10 with an air rig with a 10-foot core barrel for collection of undisturbed samples as the
bit advanced. Unfortunately, the occasional layers of caliche and sandstone blocked the
barrel and gave unsatisfactory sample results. Further, the method was beyond the
capability of the rig below 80 feet when it lost circulation. The rig was changed to mud
rotary at that point and an additional 40 feet of hole was drilled. At that point mud
circulation was lost and the hole was secured on May 14.

On May18 a replacement driller, WDC Exploration and Wells of Peralta, NM arrived on
site with a CME-85 hollow stem auger to complete this well. Due to problems with lost
circulation, no suitable lithology was available below 80 feet though a cuttings sample
was obtained for analysis at 90 feet.

Following completion of this well, work proceeded to drill and install wells in the
following order: MW-19, MW-20, MW-21, MW-28 MW-15, MW-17, MW-16, MW-22,
MW-23, MW-24, MW-26, MW-25, MW-27 and MW-29. The staggered schedule was
used to avoid drilling in sensitive areas on weekends when, except for an operations crew,
most refinery workers were off. Soil samples were collected at 10-foot intervals from the
surface to the groundwater as requested by the OCD and analyzed by the Environmental
Division of the ALS Laboratory Group in Houston, Texas. Analyses were performed for
BTEX, TPH and chlorides. PID readings were measured in the field.

L
e T .

All wells were completed with two-inch diameter PVC pipe and a pre-packed three-inch
diameter screen for reduction of fine-grained sediments in the well. The wells were
developed in early July using a GeoTech Reclaimer air-driven stainless steel bailer
powered with a small pancake compressor. Borehole lithology and borehole and well logs
will be provided in the follow-up final report.
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On July 19 the new wells were surveyed by a professional licensed New Mexico
surveyor. Sampling of groundwater in the new and existing wells and the three refinery
water wells was performed from August 11 to 25 using WQCC protocols including
dedicated sample tubing, decontamination of the pump between wells, and proper sample
storage and chain-of-custody requirements. Samples were also sent to ALS for analysis.
Results of the water level measurements and water quality are also provided later in the
report.

Drilling of Exploratory Boreholes

Concurrent with drilling of the monitor wells, exploratory boreholes were advanced in
two areas of the refinery identified by OCD as needing investigation. The first area was in
the vicinity of the Crude Manifold Area located in the vicinity of MW-2. Drilling started
on June 2 using the same drill rig, a CME-85, as was drilling the monitor wells. Samples
were again collected every ten feet and submitted to ALS Laboratory Group for analysis.
Boreholes were drilled from the surface to the water table with the final sample taken
from several feet in the saturated zone. Boreholes were plugged back to the surface
starting with a mixture of Quikgrout for the zone immediately above the water table
followed by Holeplug bentonite, well hydrated.

Results of the Investigatory Drilling

Soil Boring Results for Groundwater Monitoring Wells

A summary table of soil analytical results of borings drilled for the 15 new monitor wells
is shown in Table 1. The locations of the new wells are shown on the site plan, Figure 3.
Most wells show no detections for organics and very low levels of soil chlorides.
Detections for organics are discussed in the paragraphs below. Overall the boring results
show no impacts from refinery operations on subsurface soils analyzed as part of the
monitor well expansion program. Impacts, where they occur, are likely from oil and gas
operations that predate construction of the refinery.

The table shows some elevated TPH levels in MW-18, MW-23 and MW-27. Levels in
MW-18 down to about 60 feet may be due to issues having to do with the use of the air
driven core barrel. As there was contamination at the surface, there may have been cross-
contamination between the tools and the sampling zones. Also, the boring was drilled
over three separate days and remained open (but covered) from May 11 until May 13
when the hollow stem auger began sampling. The May 13 sample from MW-18 at 90 feet
was from cuttings returned to the surface and is unlikely to represent an undisturbed
sample.

MW-23 is located near LA-10 which is a shut-in production well. Whether there are some
impacts to MW-23 from that well or now plugged well LPU 92 is unknown.

2010 November Environmental Status Report.doc 5 November 15, 2010
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MW-27 is located inside the berm surrounding several refinery tanks. However none are
close by the well. MW-27 shows low level hydrocarbon impacts near the surface down to
about 40 feet. The highest TPH (130 mg/kg) was seen in the sample taken at 10 feet. No
impacts were seen below 40 feet.

MW-19 has elevated chloride levels over most all intervals. That may be a consequence
of a release from active upgradient injection wells LSAU 13 or LPU 33, or a nearby
covered reserved pit.

Oil and gas well records for wells nearby these three monitor wells were researched to see
if there is an obvious potential source for the observed TPH or chloride levels. Available
information in the OCD records does not provide an obvious event or source for the
elevated levels observed and with the exception of MW-27 no current refinery operations
are located near the monitor wells. The oil and gas wells in question were mainly drilled
in the 1950's when environmental practices associated with oil and gas drilling and
production were quite different than those today.

Soil Boring Results for Borings at the Crude Manifold Area

Soil boring results for the four borings in the vicinity of crude manifold are shown on
Table 2. The locations of the borings are shown in Figure 8. It appears that a chloride
source is near the location of CSB-4 as chlorides are elevated from the surface to 80 feet
with the maximum concentration of 2,190 mg/Kg detected at 40 feet. Additionally, there
is elevated TPH (660 mg/Kg) at 20 feet. The source of either is unknown as the current
tank holds crude oil and not produced water or a mixture.

Soil Boring Results for Borings at the Wastewater Separator Area

Soil boring results for the eleven borings in the vicinity of wastewater separator area are
shown on Table 3. The locations of the borings are shown in Figure 8. Chlorides are not
significantly elevated however TPH and BTEX are elevated in borings WSB-2/8* to 90
feet, WSB-4 to 90 feet, and WSB-5 to 90 feet. The 90 foot depth is likely the elevation of
the water table at the time the leak occurred and it spread laterally when it reached the
capillary fringe. Earlier water level measurements show that depth to groundwater was at
90 feet in 1995.

The elevated levels of TPH and BTEX (not including benzene) in WSB-2/8, WSB-4 and
WSB-5 indicate that hydrocarbons remain in the soil pores. Benzene was not detected in
any of the WSB BTEX samples and significantly elevated contamination was observed in
the 20 to 60 foot range at the above three locations. Though some samples had severe
staining and a very strong hydrocarbon odor, no saturation was observed in the samples.

* Soil boring 2 was drilled to 40 feet and then plugged as there was significant staining and odor. However after
discussion it was decided to continue to drill provided no free product was encountered. The boring could not be
reentered due to collapse and settling and a second boring WSB-8 was drilled to the southeast of immediately
adjacent to WSB-2.
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6. Groundwater Measurement and Sampling

Water Level Measurements

Water levels in the vicinity of the refinery are declining due to withdrawal of water for
refinery use from wells on the property and from the City's water wells. A detailed site
plan showing the location of the existing and recently installed refinery monitoring wells
is provided in Figure 3.

Water levels of all wells were measured on August 11, 2010. The monitoring wells at the
Lea Refinery were gauged for depth to groundwater and total depth using a Solinst Model
101 water level meter. Monitor wells where phase-separated hydrocarbons may have been
present were measured using an oil/water interface probe (Solinst Model 122).

Groundwater Sampling

The following activities were conducted to measure groundwater levels and document the
groundwater quality conditions in accordance with the OCD Groundwater Discharge
Plan. The locations of the referenced wells are shown on Figure 3.

o Measured depth to groundwater in monitoring wells MW-1 through MW-29 and
RW-1 prior to sampling. This was in addition to single-day measurements
performed August 11, 2010.

o Measured free product thickness in monitoring wells RW-1, MW-1 and MW-7.
No free product or even a hydrocarbon sheen was noted.

o Collected semi-annual groundwater samples from all monitor wells plus RW-1.

o Collected groundwater samples from the refinery’s North, South and East water
wells.
Groundwater measurements were scheduled to be made in mid-July. A series of purge
pump failures delayed sampling commencement until mid-August. A Geotech SS Geosub
12V DC Sampling Pump was obtained that enabled low flow sampling pursuant to
guidelines published by the New Mexico Environment Department. These included
measuring drawdown while purging until measured parameters stabilize.

Low flow purging was performed using the above described pump dedicated vinyl tubing.
The pump was decontaminated with Alconox detergent and clean water between samples.
Groundwater parameters of conductivity, temperature and pH were measured during
purging operations.

Samples taken for benzene, toluene, ethylbenzene, and total xylene (BTEX) and other
volatiles analyses were transferred into air-tight, septum-sealed, 40-milliliter (ml) glass
volatile organic analyte (VOA) sample vials with zero head space and preserved with
HCI. Samples were placed in an ice-filled cooler immediately after collection and shipped
to ALS Laboratory Group in Houston, Texas. The samples were analyzed for BTEX
using EPA method SW8260. Chain of custody (COC) forms documenting sample
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identification numbers, collection times, and delivery times to the laboratory were
completed for each set of samples.

s off

Samples collected for semi-volatiles analysis were placed in one-liter amber glass bottles,
placed on ice and shipped to the laboratory for analysis by EPA method SW8270.

Samples collected for metals and anion/Total Dissolved Solids (TDS) analyses were
collected in separate containers. Samples were collected as total metals and shipped to the
laboratory overnight for laboratory filtration with a 0.45 micron filter and then preserved
with HNO;. Samples for mercury were not field filtered. Samples for anion/TDS analysis

were collected in liter plastic bottles and placed on ice. The samples were analyzed using
methods EPA methods SW6020 for metals, and methods E300, SM2320B, and M2540C,
respectively, for anions, alkalinity and TDS.

7. Groundwater Elevations, Flow Direction, and Hydraulic Gradient

Groundwater elevations for 2009 and the current year are summarized in Table 4. A water
table elevation map (potentiometric surface) and directions of groundwater flow for
August 2010 is shown in Figure 9.

The additional monitor wells installed in May and June 2010 provide much expanded
groundwater elevation coverage at the refinery. It shows that contrary to the assumed
general direction of groundwater flow to the southeast, groundwater movement is toward
a very large groundwater cone of depression centered at the North and South water wells.
Based on the water level data, water is moving to the refinery from all four directions and
not moving from the refinery to the City of Lovington water wells as has been postulated.

<]

Comparison was made of water levels taken in January 2010 and summer 2009 with
those taken in August. For the 15 wells measured at that time, the average semi-annual
decline was -0.62 feet. The smallest change from readings taken in January occurred in
MW-13 (-0.04 feet) and the largest was in MW-3 (-1.53).

The average annual decline was -1.56 feet. The smallest change was -1.08 feet in MW-6
and the largest -2.17 feet in MW-3. That the greatest semi-annual and annual change
occurred in MW-3 is not surprising as until this summer, it was the closest monitor well
to the pumping wells.

The groundwater flow direction varies within the refinery. In the area of the process area
1t remains to the southeast with a gradient of 0.0036 ft/ft. In the area of the asphalt rack
sump (between new MW-22 and MW-23), it is relatively flat with a gradient of 0.0024 in
a westerly direction toward the pumping water wells. In the area of the south tank farm
(100 series tanks) the direction of flow is northerly with a gradient of 0.0020.

L
i
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tt However, closer to the north and south water wells the gradient is radial toward them and
, becomes increasingly steeper as you get closer to them. In the area of new MW-19 the
gradient steepens to 0.015 ft/ft.
"

In the area of the east well, no cone was noticed due to its recent addition to the refinery

(drilled in October 2005) and slight artistic license was used to show a potential impact

: on the map. It will be interesting to measure and plot declines with the winter round of

readings to determine changes in the area of the new monitor wells and in the area of the
pumping wells.

8. Distribution of Hydrocarbons in Groundwater

;
4

Phase Separated Hydrocarbon (PSH) was previously present in the vicinity of the
wastewater separator (Figure 3). Measurements made subsequent to installation in the
spring of 2009 of the new monitor wells show no PSH and no hydrocarbon sheen. These
measurements were made in June, July, September and October 2009, and January,
February, April and August 2010. Drilling of the new monitor wells did not detect free
phase hydrocarbons in either drill core samples or in water quality samples taken
subsequent to drilling. Some dissolved phase hydrocarbons are present in the existing
wells as discussed below. No dissolved-phase volatiles were found in the new wells.

Analytical results for BETX and other SW 8260 volatiles in groundwater for the current
sampling event are summarized in Table 5. SW8260 naphthalene and 8270 total
naphthalenes are also shown. Constituents having detectable concentrations are shown in
yellow with concentrations above the New Mexico Water Quality Control Commission
(WQCC) standards highlighted in boldface type. The laboratory reports and COC
documentation for samples obtained by SESI are included in Appendix E.

Based on the most recent analytical data for samples collected by SESI in August 2010
and shown in Table 5, the distribution of volatile hydrocarbons at the Lea Refinery is
described below:

}
e Volatile hydrocarbon concentrations were below the laboratory detection limit and
below WQCC standards in 11 of the 15 existing monitoring wells (includes RW-1 as
a monitor well) and all 15 of the new monitor wells. Volatile hydrocarbons were also
absent from the three refinery water wells. The method reporting limit for BTEX and
most other volatile constituents is 0.0050 mg/L; the reporting limit for total xylenes is
0.015 mg/L.

» Volatile hydrocarbons were detected only in wells MW-6 (downgradient from the
wastewater separator), in MW-11 directly downgradient from the refinery process
area, in MW-13 (generally downgradient from MW-11), and in the recovery well at
the wastewater separator, RW-1.

[ ]

Benzene in MW-11 decreased from 0.10 mg/L in June 2009 and 0.20 mg/L in January
2010 to 0.078 mg/L. However, benzene was detected in MW-13 for the first time at a
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concentration of 0.016 mg/L. Of those volatiles detected, only benzene in MW-11 and
MW-13 exceeded the relevant WQCC standard (0.010 mg/L). The benzene
concentration map is shown in Figure 10

Ethylbenzene was reported in MW-6 and MW-11 but at levels 50 and 35 times,
respectively, lower than the WQCC standard of 0.75 mg/L. Xylenes 41 times lower
than the standard of 0.62 mg/L were seen in recovery well RW-1.

Naphthalene and/or methyl-naphthalene was detected in wells MW-6, the well
directly downgradient from the wastewater separator, and in MW-11. Both
concentrations (0.0034 mg/L and 0.00036 mg/L, respectively) are well below the
standard of 0.03 mg/L. A map showing locations of BTEX and naphthalene
detections is shown in Figure 11.

Other semi-volatiles detected in MW-6 included acetophenone; there is not a listed
water quality standard for this constituent or the various phenols and phthalates.
Phenol was not detected in MW-1, MW-6 and RW-1; however various phenolic
derivatives were detected in MW-6.

Various semi-volatile phthalates were seen in all samples including those from the
water wells except for MW-28. The likely source in the monitor wells was the PVC
casing or the dedicated tubing. The low levels in the water wells were likely
laboratory contamination. Phthalates or phthalate esters, are esters of phthalic acid
and are mainly used as plasticizers (substances added to plastics to increase their
flexibility, transparency, durability, and longevity). The January detection of the semi-
volatile caprolactam in many samples was not repeated with the current results. That
it was also not detected in June of 2009 leads to the conclusion that it is a laboratory
artifact and not present in the refinery groundwater.

9. Sampling Results for Inorganic Constituents

Sampling was conducted for major cations and anions, total dissolved solids (TDS) and
WQCC metals. The results of the sampling are shown in Table 6. The results are
highlighted below:

Results of major anion and TDS sampling in August showed exceedances of the
chloride and TDS standards in four existing wells (MW-2, MW-6, MW-8, and
MW-13), four new monitor wells (MW-17, MW-19, and MW-23), and the south
water well. At MW-29 chloride in the sample exceeded the standard but not in the
duplicate sample. Neither of the two TDS samples exceeded the standard leading to
the conclusion that the reported elevated chloride concentration at MW-29 is in error.
Figures 12 and 13 present the chloride and TDS concentrations at the refinery and
figure 14 shows the fluoride concentrations.
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e Analytical results of sampling for WQCC metals showed no detections in excess of
WQCC standards except for manganese and iron, which are usually indicators of a
reducing chemical environment due to lack of oxygen the groundwater in the vicinity
of the wells. The iron and manganese concentrations are shown in Figure 15.
Manganese exceeded the groundwater standard of 0.20 mg/L in existing wells MW-1,
MW-6, MW-11 and MW-13. This is the first detection of manganese in MW-13 and
it is coincident with the first low level detection of benzene this sampling. New well
MW-18 also has a slightly elevated manganese concentration. Though detected in

§ MW-11, iron exceeds the WQCC standard only in Mw-6. These wells also have or

had dissolved phase hydrocarbon impacts which most likely have changed the

groundwater environment in the immediate proximity of the wells from aerated to
anoxic conditions. Manganese and iron in the environment commonly become soluble
in the absence of oxygen.

A chloride concentration map of the refinery is shown in Figure 12. The map shows
chloride concentrations exceeding 200 mg/L in the vicinity of the refinery process area.
Within the process area, Navajo has replaced and tested the wastewater sewer system and
the oil desalter sumps. However, wells MW-2 and MW-15 with concentrations
approaching or slightly exceeding the standard of 250 mg/L are upgradient of the process
area but downgradient from several older oil and gas production areas located just to the
northwest and outside the refinery boundary.

The changes in chloride and total dissolved solids concentrations at both MW-1 and
MW-6 are puzzling. These values have declined and in the case of MW-1 significantly so
from sampling conducted in January 2010 (Table 6). Adjacent wells MW-7 and RW-1
(located within 15-20 of MW-1) do not show similar fluctuations in concentration. All
wells were completed in the same manner and are screened over the same interval.
Upgradient wells MW-4 and MW-16 do not show increased chloride concentrations nor
fluctuations. In may be possible that the concentrations are artifacts from the former
wastewater leak as no other explanation is readily available. However, groundwater
temperatures which were elevated in the past due to proximity to hot water from the now
eliminated leak are now nominal for the area excluding a current leak as a cause.

W‘
&
¥
=4‘

MW-13, with chloride concentration of 604 mg/LL and TDS of 2,210 mg/L, is
downgradient from a now-inactive oil and gas production site within the refinery itself.
Both concentrations have increased from the June 2009 sampling (Table 6). In recent
years the two wells, LSAU 9 and LPU 22, injected waste salt water and could be a
potential source of contamination if the well casings had diminished integrity. Both of
these wells are now plugged. Unfortunately, in addition to elevated chloride and TDS the
most recent sampling detected benzene in the well as described above.

Information on these two oil wells and possible integrity problems was researched and
summarized in Appendix D of the November 6, 2009 ESR. The south well, Lovington
Paddock Unit #22, reported a tubing leak in 1997 downhole at a depth of approximately
3,120 feet. The tubing joint and adjacent joints were replaced and it passed an integrity

2010 November Environmental Status Report.doc 11 November 15, 2010
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test. However, it appears from aerial photographs presented in the ESR that the drilling
mud pit was located in the vicinity of MW-13 which could be a source for chlorides seen
in the well.

Several of the new monitor wells show elevated level of chloride and TDS. These wells
include upgradient well MW-15, off-gradient well MW-17 and two others located within
the refinery water wells cone of depression: MW-19 and MW-23. All of these are located
in proximity to active, shut-in or plugged oil and gas wells as shown on Figure 3. MW-23
is downgradient from well LA-10 which shows its current status as a shut-in injection
well.

Lastly, the south water well continues to have just under 500 mg/L of chloride and nearly
1,800 mg/L of total dissolved solids. The refinery itself is not believed to be the source of
the chlorides detected. There are numerous oil and gas wells on and in the vicinity of the
refinery. Though the OCD has banned pits in the area since at least 1967 older discharges
to unlined impoundments had the potential to migrate to groundwater and cause elevated
levels of chloride and TDS.

The groundwater flow direction at the water wells is radial inward. At south well location
oil and gas production facilities exist to the south and southwest of the refinery property.
There are two nearby active injection wells (LSAU 13 and LPU 33, Figure 3).

MW-19 and MW-20 were drilled to determine if these wells may have been the cause for
the elevated chloride and TDS concentrations seen in the south well. MW-20 has a
chloride and TDS concentration of 169 and 868 mg/L respectively and the concentrations
in MW-19 are 469 and 1,650 mg/L. The direction of groundwater flow is north toward
the water well and the two injection wells are in between and directly in line with flow
from the monitor wells to the water well. The conclusion is that there is a great likelihood
that the elevated concentrations of chloride and TDS seen in the water well are from one
or both of the injection wells or their associated buried reserve pits.

Groundwater Temperature

Measurement of groundwater temperature in the vicinity of the wastewater separator has
shown elevated levels as high as 28.4° centigrade (83.1° Fahrenheit) in MW-9 in August
2001. The elevated temperatures compared to normal summer temperatures of 20-22° C
(68-72° F) were considered evidence of a leak in the wastewater system as the separator
contained hot water.

Navajo completed emptying, cleaning and sealing the wastewater separator system in
2003. The sumps were sandblasted and coated with oil and waterproof sealants and static
tested. Sampling subsequent to that time showed a decline in temperatures though
measurement was difficult as water levels declined and wells dried up.

Sampling of the new wells conducted in June 2009 and in January and August 2010 show
no significant difference in temperatures between monitor wells. In August 2010
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upgradient well MW-4 had a temperature of 22.4° C (72.3° F) at the conclusion of
purging. MW-1, MW-7 and RW-1 located adjacent to the separator had temperatures of
22.9° C (73.2° F), 24.8° C (76.6° F) and 22.4° C (72.3° F) after purging. These results
lead to the conclusion that the retrofitting of the wastewater separator performed by
Navajo has stopped leakage of fluids from the unit.

Oil Recovery

Hydrocarbon product had been detected in groundwater in the vicinity of the wastewater
separator at the Lea Refinery since installation of the first monitor wells in September
1995. A recovery well and an air sparge/soil vapor extraction system was installed at the
facility in November 1996. The system included seven air sparge/vapor extraction wells
and a Xitech oil recovery pump in RW-1 to remove the source of contamination. A total
of 160 gallons of free product was recovered along with 8,870 lbs of TVHC (Total
volatile hydrocarbons). The system was shut down in September 1999 because the most
recent BTEX and TVHC samplings showed concentrations below detection limits and
product had been mostly removed from the monitor wells.

However in 2000-2001 product again increased in the two nearby monitor wells (located
within 15-20 feet of the recovery well). The Xitech pump recovered product from the
RW-1 which was transferred to a storage container for further recycling to the refinery.
The total volume recovered is somewhat in excess of 250 gallons (6 barrels).

In 2001 the depth to product varied depending on pump operation. Product thickness
varied from less than 0.01 feet to 4.5 feet. Depth to water was 96.5 feet. However, a
downgradient monitor well about 50 feet away on the other side of the wastewater
separator did not detect measurable hydrocarbon and very little dissolved phase
hydrocarbon.

By 2007 the water table in the vicinity of the recovery well had declined so that product
and water in the two monitor wells (MW-1 and MW-7) was not detected (i.e. they were
dry). In 2008 the water and product levels in the recovery well (RW-1) had declined so
that the installed recovery pump could no longer recover product. At the time of the last
measurements of the old wells on March 17, 2009, MW-1 and MW-7 remained dry and
in recovery well RW-1 product was 0.6 feet thick and there was slightly over 3 feet of
fluid in the well.

Groundwater measurements made in April, June, July, September and October 2009, and
January, February, April and August 2010 have not shown any hydrocarbon product in
any of the three replacement wells. These measurements are shown Table 4.

A plausible reason for the absence of product in the wells is that the leak had been
stopped and what was seen in the old wells was oil from the leak seeping through the
intervening sandy material to the water table. By drilling new wells adjacent to the old
ones, oil in the formation was removed in the drilling process and what is left there is
mainly held by capillary forces and little or none will drain by gravity. The design of the
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wells is such that any further leaks will be detected during quarterly measurements to
allow early remedial action and product recovery.

Spill Report Investigation

Two releases of hydrocarbons requiring subsurface investigation are summarized with
this status report. The detailed results of the investigations are to be provided in a
supplemental section to be submitted on November 19.

A run-over from Tank 1214 in July 2009 resulted in a release of 25 barrels of gas oil with
15 barrels recovered. SESI drilled three borings from 10 to 20 feet below the surface.
Impacts were limited to the top several feet with the exception of minor toluene (0.0033
mg/Kg) at 20 feet in one sample. The contaminated soil was dug out and taken to CRI for
disposal. No benzene was detected in any of the subsurface samples.

A release of crude-naphtha mix from a leak in a pipeline under a refinery road crossing
occurred in April 2010. An estimated 12 to 15 barrels was released with 7 to 9 barrels
recovered. The liquid flowed about 200 feet southeast on the northeast side of the ground-
level pipe run to a low area near the water well pump house where it ponded. SESI drilled
one boring to a depth of 34 feet. No contamination was found at a depth of 14 feet or
below. SESI recommended the area be dug out to remove the contamination with the
material transported to CRI for disposal.

Status of Nearby Oil and Gas Wells

The status of nearby oil and gas wells is shown on Figure 16. The conditions shown are
active producing, injection (active injection or injection - plugged and abandoned),
temporary abandoned, and plugged and abandoned.

Potential Receptors

Neither hydrocarbon product nor a dissolved phase hydrocarbon plume has been detected
from the wastewater separator area during the current investigation. However, if a plume
was detected, the nearest receptor is the refinery's north water supply well located about
1,000 feet downgradient of the release previously described in Section 9 above. The water
supply wells are monitored semi-annually for WQCC constituents (which include many
drinking water parameters) but the water supply is used for refinery makeup water and
non-drinking water uses such as restrooms.

Previously locations of the City of Lovington water supply wells were supplied with the
November 2009 ESR (Plate 1). The nearest well, Lovington #9 is about 1,330 feet from
MW-11 and 1,430 feet from the area of the wastewater separator release. This well was
not considered a potential receptor as localized groundwater flow is southeast toward the
Navajo pumping water wells. The other identified water supply wells were not presently
considered potential receptors based on their distance from the refinery and current
information on groundwater flow direction. This information and the conclusion that
conditions at the refinery are not impacting city water wells was reinforced when the
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expanded groundwater map was prepared following installation of the new monitor wells
at the refinery.

15. Conclusions

e With the exception of MW-11 and MW-13, benzene concentrations in all wells are
below method reporting levels and below WQCC and EPA drinking water standards.
The August 2010 level of 0.078 mg/L in MW-11 is reduced from levels seen in 2009
and January 2010 but is still 8 times above the WQCC standard. The detection in
MW-11 and probably MW-13 (0.016 mg/L) is likely due to past releases in the
refinery process area. Navajo is retrofitting the process units during refinery
expansion and to comply with other provisions of the discharge plan to prevent spills
and leaks.

e No hydrocarbon product has been found or hydrocarbon sheens detected in the
replacement monitor wells adjacent to the wastewater separator. Groundwater
temperatures in these wells are comparable to temperatures in monitor wells away
from the area. This leads to the conclusion that the retrofitting completed by Navajo at
the separator seven years ago has solved the problem of wastewater fluids and oil
leaking to the groundwater.

e Minor dissolved concentrations of ethylbenzene and various naphthalene compounds
were found in the three replacement wells located adjacent to the northwest side of
the wastewater separator, and in the downgradient monitor well on the southeast side
MW-6). However concentrations of these constituents are well below WQCC
standards.

e No volatile organic compounds were found in the refinery water supply wells.
Chloride and TDS in the south water well exceed WQCC standards. Because water
from the wells is used by the refinery for hand washing, showering, etc., the wells are
now monitored for BTEX on at least a semi-annual basis.

e Based on the groundwater flow map and sample results, it appears that the elevated
concentrations of chloride and TDS in monitor wells and the south water well are
from non-refinery sources. The likely source of chlorides in the process area is
migration from upgradient oil production areas northwest of the refinery boundary.
The likely source of chlorides in MW-13 is the now inactive oil production/injection
well (including a possible drilling pit) site southeast of MW-11. The likely source of
chlorides in the south water well is from oil production areas to the south and
southwest of the refinery boundary.

16. Status of Investigatory Work

1. Mapping and identification of 23 active, inactive and plugged and abandoned oil
and gas production and injection wells within the refinery and on the periphery.
This work has been completed and a map showing the location and status of these
well is included with this report (Figures 3 and 16).
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Mapping and identification of all Navajo and Holly pipelines entering and leaving
the refinery and on the periphery including crude lines, product lines and effluent
lines operated by Navajo, Holly or other entities. Work to locate and identify
pipelines entering and leaving the refinery has been completed. The results are
shown on Plate 2 and Table 7.

Mapping and identification of all Navajo and Holly Energy Partners incoming and
outgoing crude and product lines through the City of Lovington's well field. This
work has been completed and the results are shown on Plate 2.

Obtaining and reviewing City of Lovington water well records for drilling and
well completion information. This work is partially complete. Records of most
water wells to the north and west of the refinery have been located. Records of the
three water supply wells at the refinery were located and were included with the
annual report submitted in April. As a result of water levels from the newly added
monitor wells showing a cone of depression centered on the refinery water wells
and no current groundwater movement outside of the refinery boundaries (Figure
9), it 1s requested that additional work on this OCD request be suspended.

Obtaining and reviewing pumping volumes, rates and pumping schedules for all
pumping water wells previously identified. This work has not yet been performed.
As a result of water levels from the newly added monitor wells showing a cone of
depression centered on the refinery water wells and no current groundwater
movement outside of the refinery boundaries (Figure 9), it is requested that this
work be limited to the three refinery water wells. Also aquifer testing of the
aquifer at the refinery has been rescheduled for mid-December.

Field checking of non-City of Lovington water wells shown on Plate 1 of the
Environmental Status Report. This work has not yet been performed and as a
result of the conclusion in #5 above it is requested that it be dropped.

Locating and drilling the additional monitor wells requested by OCD in the
December 10 letter. This work has been completed and the work summarized in
this report.

Similarly, work to define possible contamination at the crude manifold and
wastewater separator areas has been completed and the results discussed above.

The next semi-annual monitoring event will be scheduled for early January 2011.
OCD and the City of Lovington will be notified two weeks in advance of the date
of the sampling.

Recommendations

In addition to semi-annual sampling Navajo recommends that the three water supply
wells be monitored on a quarterly basis for selected WQCC constituents including BTEX,
chloride, and total dissolved solids. These few parameters will provide the refinery with
sufficient information to detect an unanticipated excursion of contaminants from an
unexpected source.
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Table 1. Soil Boring Summary Results, Monitor Wells -

Concentration Units: mg/Kg

Well ID and | Boring Depth GRO DRO MRO TPH Total BTEX?
Date (2010) (feet) (RL 0.050) (RL 1.7) (RL 3.4) concentration’ (RL <0.0010) Chloride®

MW-15
5122 10 ND ND ND <5.1 ND <4.82
5/22 20 ND ND ND <5.1 ND <4.84
5/22 30 ND ND ND <5.1 ND <4.78
5/22 40 ND ND ND <5.1 ND <4.96
5/22 55 ND ND ND <5.1 ND 6.37
5/22 60 ND ND ND <5.1 ND 6.39
5/22 70 ND ND ND <5.1 ND 6.36
5/22 80 ND ND ND <5.1 ND 7.08
5/22 a0 ND ND ND <5.1 ND <4.87
5/22 100 ND ND ND <5.1 ND 5.99
5/23 105 ND ND ND <5.1 ND 10.6

MW-16 .
5/24 10 ND ND ND <5.1 ND 39.0
5/24 15 ND ND 26 26 ND 30.6
5/24 20 0.32 ND ND 0.32 ND <4.99
5/24 30 ND ND ND <5.1 ND <495
5/24 40 ND ND ND <5.1 ND <4.98
5124 50 ND ND ND <5.1 ND 12.8
5/24 60 ND ND ND <5.1 ND <4.98
5/24 70 ND ND ND <5.1 ND <4.95
5124 80 ND ND ND <5.1 ND <4,99
5/24 20 ND ND ND <5.1 ND <4.98
5124 100 ND ND ND <5.1 ND <5.00
5/24 105 (w) ND- ND ND <5.1 ND 6.40

MW-17
5/23 Surface - 2 feet ND 8.5 63 72 0.0031 (T) 4.90
5/23 10 ND ND ND <5.1 ND 15.4
5/23 20 ND ND ND <5.1 ND 17.2
5/23 30 ND ND ND <51 ND 150
5/23 40 ND ND ND <5.1 ND 120
5/23 50 ND ND ND <5.1 ND 79
5/23 60 ND ND ND <5.1 ND 40.3
5/23 70 ND ND ND <5.1 ND 10.6
5/23 80 ND ND ND <5.1 ND 7.24
5/23 90 ND ND ND <5.1 ND <4.86
5/23 100 (w) ND ND ND <5.1 ND 47.9

MW-18
5/10 0-05 ND 100 32 132 ND 12.4
5/10 9-10 ND 6.9 ND 6.9 ND 16.9
5/10 19-20 ND ND ND <51 ND 14.9
5/10 27 -29 ND 3.9 6.8 10.7 ND 18.0
5/11 39-40 ND ND 3.8 3.8 ND 52.1
5/11 49 - 50 ND ND ND <5.1 ND 50.3
5/11 60 - 61 ND 6.0 58 64.0 ND 42.7
5/11 69-70 ND ND ND <5.1 ND 70.5
5/11 79-80 ND ND ND <5.1 ND 44 1
5/13 90 ND 20 130 150 0.0056 (E,X) 25.7

Soil boring summary.xls Table 1-1
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Table 1. Soil Boring Summary Results, Monitor Welis

Concentration Units: mg/Kg

Well ID and | Boring Depth GRO DRO MRO TPH Total BTEX?
Date (2010) (feet) (RL0.050) | (RL1.7) (RL 3.4) | concentration’ | (RL <0.0010) Chloride®
MW-19
5/19 10 ND ND 12 12 ND 1,620
. 5/19 20 ND ND ND <5.1 ND 153
5/19 30 ND ND ND <5.1 ND 268
519 40 ND ND ND <5.1 ND 144
5/19 50 ND ND ND <51 ND 119
5/19 60 ND ND ND <5.1 ND 99.2
5/19 70 ND ND ND <5.1 ND 107
519 80 ND ND ND <51 ND 418
519 90 ND ND ND <5.1 ND 55.2
5/19 100 (w) ND ND ND <5.1 ND 206
. MW-20
5/20 10 ND ND ND <5.1 ND 11.6
5/20 20 ND ND ND <5.1 ND 6.87
5/20 30 ND ND ND <5.1 ND 135
5/20 40 ND ND ND <5.1 ND <473
| 5/20 50 ND ND ND <5.1 ND <4.88
 5/20 60 ND ND ND <5.1 ND 11.3
5/20 70 ND ND ND <5.1 ND <4.94
5/20 80 ND ND ND <51 ND <5.00
~ 5/20 90 ND ND ND <5.1 ND <4.64
520 95 ND ND 51 5 ND 6.89
- Mw-21
- 5/21 10 ND ND ND <51 ND 552
521 20 ND ND ND <51 ND 7.76
5/21 30 ND ND ND <51 ND 5.80
521 40 ND ND ND <5.1 ND <4.88
5/21 50 ND ND ND <51 ND <474
 5/21 60 ND ND ND <5.1 ND <4.81
- 5/21 70 ND ND ND <5.1 ND <4.91
521 80 ND ND ND <5.1 ND <4.87
5/21 90 ND ND ND <5.1 ND 6.16
 5/21 95 (w) ND ND ND <5.1 ND 27.6
MW-22
5/25 10 ND ND ND <5.1 ND 9.35
525 20 ND ND ND <5.1 ND 88.5
525 30 ND ND ND <51 ND 14.3
5/25 40 ND ND ND <5.1 ND <5.00
5/25 50 ND ND ND <51 ND <499
5/25 60 ND ND ND <5.1 ND 7.20
5/25 70 ND ND ND <5.1 ND 6.75
5/25 80 ND ND ND <5.1 ND <5.00
5/25 90 ND ND ND <5.1 ND 13.2
525 95 (w) ND ND ND <5.1 ND 9.76
Soil boring summary.xis Table 1-2
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Table 1. Soil Boring Summary Results, Monitor Wells

Concentration Units: mg/Kg

Well ID and | Boring Depth GRO DRO MRO TPH Total BTEX?
Date (2010) (feet) (RL 0.050) | (RL 1.7) (RL 3.4) concentration’ (RL <0.0010) Chloride®

MW-23
5/26 10 ND 42 54 58 ND 6.70
5/26 20 ND ND ND <5.1 ND 6.80
5/26 30 ND 2.8 31 34 ND 11.9
5/26 40 ND ND 11 11 ND 10.3
5/26 50 ND ND 6.1 6.1 ND 10.1
5/26 60 ND 2.0 17 19 ND 12.6
5/26 70 ND ND 7.3 7.3 ND 10.9
5/26 80 ND ND 5.4 5.4 ND 13.7
5/26 90 ND ND ND <5.1 ND 9.57
5/26 95 ND ND ND <5.1 ND 7.31
5/26 100 (w) ND ND ND <5.1 ND 91.9

MW-24
5/26 10 ND ND ND <5.1 ND 17.3
5/26 20 ND ND ND <5.1 ND 9.34
5/26 30 ND ND ND <51 ND <5.00
5/26 40 ND ND ND <51 ND 6.98
5/26 50 ND ND ND <5.1 ND 8.60
5/26 60 ND ND ND <5.1 ND 6.79
5/26 70 ND ND ND <5.1 ND 9.81
5/26 80 ND ND ND <51 ND 5.19
5/26 90 ND ND ND <5.1 ND <5.00
5/26 95 ND ND ND <5.1 ND <4.99
5/26 100 ND ND ND <5.1 ND <5.00
5/26 105 (w) ND ND ND <5.1 ND <5.00

MW-25
6/4 10 ND ND ND <5.1 ND <4.99
6/4 20 ND ND ND <5.1 ND <5.00
6/4 30 ND ND ND <51 ND <4.99
6/4 40 ND ND ND <5.1 ND 6.95
6/4 50 ND ND ND <5.1 ND 6.56
6/4 60 ND ND ND <5.1 ND 7.16
6/4 70 ND ND ND <5.1 ND 8.43
6/4 80 ND ND ND <5.1 ND 6.05
6/4 90 ND ND ND <5.1 ND <4.91
6/4 100 ND ND ND <5.1 ND 536
6/4 105 ND ND ND <5.1 ND 6.40
6/4 110 (w) ND ND ND <5.1 ND 37.9

MW-26
6/2 10 ND ND 5.3 53 ND <4.97
6/2 20 ND ND ND <5.1 0.0024 (T%) <4.94
6/2 30 ND ND ND <5.1 0.0022 (T%) <4.98
6/2 40 ND ND ND <5.1 0.0018 (T°%) 7.70
6/2 50 ND ND ND <5.1 0.0017 (T%) <5.00
6/2 60 ND ND ND <5.1 0.0016 (T%) <4.95
6/2 70 ND ND ND <5.1 0.0015 (T%) <4.92
6/2 80 ND ND ND <51 0.0017 (T%) <4 .96
6/2 90 ND ND ND <5.1 0.0024 (T%) <4 .99
6/2 100 ND ND ND <5.1 0.0013 (T%) <4.99
6/2 105 ND ND ND <5.1 ND <4.95
6/2 110 (w) ND ND ND <5.1 ND 19.3

Soil boring summary.xls Table 1-3
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Tabie 1. Soil Boring Summary Results, Monitor Wells

Concentration Units: mg/Kg
Well ID and | Boring Depth GRO DRO MRO TPH Total BTEX?
Date (2010) (feet) (RL 0.050) | (RL1.7) (RL 3.4) | concentration' | (RL <0.0010) Chioride®

MW-27
6/5 10 ND ND 130 130 ND 6.51
6/5 20 ND ND 22 22 ND 8.24
6/5 30 ND ND ND <5.1 ND 17.3
6/5 40 ND ND 30 30 ND 11.2
6/5 50 ND ND ND <5.1 ND 12.3
6/5 60 ND ND ND <5.1 ND 7.06
6/5 70 ND ND ND <5.1 ND 13.2
6/5 80 ND ND ND <5.1 ND 14.6
6/5 90 ND ND ND <5.1 ND 53
6/5 100 ND ND ND <5.1 ND <5.0
6/5 105 (W) ND ND ND <51 ND 28

MW-28
5/22 10 ND ND ND <5.1 ND 12.1
5/22 20 ND ND ND <5.1 ND 349
5/22 30 ND ND ND <5.1 ND 32.1
5/22 40 ND ND ND <5.1 ND 31.0
5/22 50 ND ND ND <5.1 ND 34.3
5/22 60 ND ND ND <51 ND 9.64
5/22 70 ND ND ND <51 ND <4.85
5/22 80 ND ND ND <5.1 ND 6.14
5/22 90 ND ND ND <51 ND <4,65
5/22 100 ND ND ND <51 ND 8.99
5/22 105 (w) ND ND ND <51 ND 9.98

MW-29
6/5 10 ND ND ND <5.1 ND 110
6/5 20 ND ND ND <5.1 ND 11
6/5 30 ND ND ND <51 ND 25
6/5 40 ND ND ND <5.1 ND 25
6/5 50 ND ND ND <5.1 ND <5.0
6/5 60 ND ND ND <51 ND 5.8
6/5 70 ND ND ND <51 ND 53
6/5 80 ND ND ND <5.1 ND <5.0
6/5 90 ND ND ND <5.1 ND <49
6/5 100 ND ND ND <51 ND <50
6/5 105 (w) ND ND ND <5.1 ND 26

1 - Sum of GRO+DRO+MRO using EBA method 8015M

2 - Reporting limit for total xylenes is 0.0030 mg/L. No benzene was found in any soil sampl

e.

E-Ethylbenzene, T-Toluene, X-Total xylenes

3 - Sample results likely due to laboratory artifact during co

nstruction; retests ND

ND - Not detected at the reporting limit shown

w - Sample taken from water saturated core |

Soil boring summary.xls

Table 1-4
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Table 2. Soil Boring results, Crude Manifold Area

Concentration Units: mg/Kg
Boring Depth GRO DRO MRO TPH Total BTEX?
Boring ID (feet) (RL.0.050) | (RL1.7) (RL 3.4) | concentration' | (RL <0.0010) Chiloride
CcsB-1
6/2 1-2 ND 6.7 27 34 ND 208
6/2 10 ND ND ND <5.1 ND 38.0
6/2 20 ND ND ND <5.1 ND 11.5
6/2 30 ND ND ND <5.1 ND 11.1
6/2 40 ND ND ND <5.1 ND 12.2
6/2 50 ND ND ND <5.1 ND 15.8
6/2 60 ND ND ND <5.1 ND 15.0
6/2 70 ND ND ND <5.1 ND 14.7
6/2 80 ND ND ND <5.1 ND 19.0
6/2 90 ND ND ND <5.1 ND 7.18
6/2 100 ND ND ND <5.1 ND 6.63
110 (w) ND ND ND <5.1 ND 14.6
CSB-2
6/3 10 ND ND ND <5.1 ND 6.14
6/3 20 ND ND ND <5.1 ND 7.19
6/3 30 ND ND ND <5.1 ND 6.28
6/3 40 ND ND ND <5.1 ND 8.42
6/3 50 ND ND ND <5.1 ND 6.83
6/3 60 ND ND ND <5.1 ND 6.99
6/3 70 ND ND ND <5.1 ND 6.85
6/3 80 ND ND ND <5.1 ND 15.1
6/3 90 ND ND ND <5.1 ND 12.7
6/3 100 ND ND ND <5.1 ND 7.52
6/3 110 (w) ND ND ND <5.1 ND 22.1
CSB-3
6/3 10 ND ND ND <5.1 ND 7.12
6/3 20 ND ND ND <5.1 ND 5.65
6/3 30 ND ND ND <5.1 ND 7.14
6/3 40 ND ND ND <5.1 ND 10.4
6/3 50 ND ND ND <5.1 ND 7.68
6/3 60 ND ND ND <5.1 ND 8.61
6/3 70 ND ND ND <5.1 ND 8.12
6/3 80 ND ND ND <5.1 ND 8.34
6/3 90 ND ND ND <5.1 ND 7.83
6/3 100 ND ND ND <5.1 ND 6.14
6/3 110 (w) ND ND ND <5.1 ND 26.5
CSB-4
6/4 5 0.36 84 98 182 0.0120 (E.X) 163
6/4 10 ND ND ND <5.1 ND 523
6/4 20 ND 240 320 560 ND 1,880
6/4 30 ND 19 32 51 ND 1,660
6/4 40 ND ND ND <5.1 ND 2,190
6/4 50 ND ND ND <5.1 ND 1,300
6/4 60 ND ND ND <5.1 ND 1,130
6/4 70 ND ND ND <5.1 ND 986
6/4 80 ND ND ND <5.1 ND 222
6/4 90 ND ND ND <5.1 ND 8.43
6/4 100 ND ND ND <5.1 ND 5.93
6/4 110 (w) ND ND ND <5.1 ND 84.1
1 - Sum of GRO+DRO+MRO using EBA method 8015M
2 - Reporting limit for total xylenes is 0.0030 mg/L. No benzene was found in any soil sample.
E-Ethylbenzene, T-Toluene, X-Total xylenes
ND - Not detected at the reporting limit shown
w - Sample taken from water saturated core |

Soil boring summary.xis

Table 2-1
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Table 3. Soil Boring results, Wastewater Separator Area

Concentration Units: mg/Kg

Boring Depth GRO DRO MRO TPH Total BTEX?
Boring ID (feet) (RL0.050) | (RL1.7) | (RL3.4) | concentration' | (RL <0.0010) Chloride
WSB-1
6/8 10 ND ND ND <51 ND 34.3
6/8 20 ND ND ND <5.1 ND 59.2
6/8 30 ND ND ND <5.1 ND 7.82
6/8 40 ND ND ND <5.1 ND 37.0
6/8 50 ND ND ND <5.1 ND 25.4
6/8 60 ND ND ND <5.1 ND 6.70
6/8 70 ND ND ND <5.1 ND <5.00
6/8 80 ND ND ND <5.1 ND 8.56
6/8 90 ND ND ND <5.1 ND <4.96
6/8 100 ND ND ND <5.1 ND 574
6/8 110 (w) ND ND ND <5.1 ND 33.7
WSB-2
6/9 10 ND ND ND <5.1 ND 6.21
6/9 20 ND 22 ND 2.2 ND 9.37
6/9 30 15 210 110 322 0.0130 (EX) 14.0
6/9 40 (TD) 4.0 810 260 1,074 0.1477 (T.E.X) 15.7
WSB-3
6/9 10 ND ND ND <51 ND <4.98
6/9 20 ND ND ND <5.1 ND <497
6/9 30 ND ND ND <5.1 ND <495
6/9 40 ND ND 42 42 ND <4.96
6/9 50 ND ND ND <5.1 ND 6.57
6/9 60 ND ND ND <5.1 ND 10.9
6/9 70 ND ND ND <5.1 ND 11.9
6/9 80 ND ND ND <5.1 ND 12.2
6/9 90 ND ND ND <5.1 ND 43.8
6/9 100 ND ND ND <5.1 ND 40.0
6/9 110 (w) ND ND ND <5.1 ND 13.7
WSB-4
6/9 10 ND ND ND <5.1 ND <5.00
6/9 20 270 1,600 690 2,560 17.8 (E.X) 5.66
6/10 30 300 1,000 400 1,700 51.6 (T,EX) 753
6/10 40 470 2,700 800 3,970 30.4 (TEX) 14.0
6/10 50 340 2,600 810 3,750 53.0 (T.E X) 22.6
6/10 60 250 3,300 1,200 4,750 16.3 (T,E,X) 232
6/10 70 67 2,800 1,200 4,067 3.2 (EX) 16.5
6/10 80 150 3,500 1,100 4,750 8.85 (T.EX) 272
6/10 90 5.1 380 210 595 0.017 (E.X) 11.6
6/10 100 ND 24 23 47 ND 5.71
6/10 110 (w) ND 23 ND 23 ND 9.61
Soil boring summary.xls Table 3-1




Table 3. Soil Boring results, Wastewater Separator Area

Concentration Units: mg/Kg

Boring Depth GRO DRO MRO TPH Total BTEX?
Boring ID (feet) (RL0.050) | (RL1.7) (RL 3.4) concentration’ (RL <0.0010) Chloride
WSB-5
6/9 10 5.3 190 130 325 0.035 (T,X) 14.6
6/9 20 140 480 130 750 19.8 (T,E,X) 27.0
6/11 30 110 2,100 810 3,020 11.95 (T,E,X) 7.73
6/11 40 400 5,100 1,800 7,300 100.3 (T,EX) 17.2
6/11 50 610 4,800 2,000 7,410 37.4 (T,EX) 23.7
6/11 60 0.62 430 200 631 0.0087(E,X) 15.2
6/11 70 ND 5.0 ND 5.0 ND 17.2
6/11 80 ND 69 35 104 ND 17.5
6/11 90 20 210 110 340 0.32 (E,X) 26.4
6/11 100 ND 93 52 145 ND 14.1
6/11 110 (w) ND ND ND <5.1 ND <4.96
WSB-6
6/10 10 ND ND ND <5.1 ND 67.3
6/10 20 ND ND ND <5.1 ND 65.8
6/10 30 ND ND ND <5.1 ND 19.1
6/10 40 ND ND ND <5.1 ND 42.0
6/10 50 ND ND ND <5.1 ND 47.9
6/10 60 ND ND ND <5.1 ND 58.0
6/10 70 ND ND ND <5.1 ND 50.7
6/10 80 ND ND ND <5.1 ND 55.2
6/10 90 ND ND ND <5.1 ND 39.2
6/10 100 ND ND ND <5.1 ND 35.7
6/10 110 (w) ND ND ND <5.1 ND 26.6
WSB-7
6/11 10 ND ND ND <5.1 ND 12.5
6/11 20 ND ND ND <5.1 ND 20.3
6/11 30 ND ND ND <5.1 ND 14.0
6/11 40 ND 5.6 15 20.6 ND 21.8
6/11 50 ND 3.3 10 13.3 ND 21.1
6/11 60 ND 4.2 11 15.2 ND 22.2
6/11 70 ND ND 3.8 3.8 ND 25.2
6/11 80 ND 7.3 12 19.3 ND 27.3
6/11 90 ND 64 76 140 ND 30.9
6/11 100 ND 3.8 7.3 11.1 ND 28.1
6/11 110 (w) ND 6.4 8.9 15.3 ND 17.5
WSB-8
6/26 10 ND ND ND <5.1 ND 5.32
6/26 20 ND 2.2 ND 2.2 ND 35.2
6/26 30 43 950 370 1,363 4.0 (E,X) 14.7
6/26 40 19 860 <340 879 217 (T,E.X) 62.2
6/26 50 ND ND ND <5.1 ND 49.4
6/26 60 ND 2.2 ND 2.2 ND 22.9
6/26 70 ND ND ND <5.1 ND 55.0
6/26 80 ND ND ND <5.1 ND 69.1
6/26 90 11 350 <85 351 0.0214 (T,E.X) 16.4
6/26 100 0.075 8.1 ND 8.2 ND 10.0
6/26 110 (w) ND ND ND <5.1 ND 334
Soil boring summary.xls Table 3-2




Table 3. Soil Boring results, Wastewater Separator Area

Concentration Units: mg/Kg

Boring Depth GRO DRO MRO TPH Total BTEX?
Boring ID {feet) (RL 0.050) | (RL1.7) (RL 3.4) | concentration’ (RL <0.0010) Chioride
WSB-9
6/26 10 ND ND ND <5.1 ND <4.99
6/26 20 ND ND ND <51 ND 71.2
6/26 30 ND ND ND <5.1 ND <4.75
6/26 40 ND ND ND <5.1 ND 71.2
6/26 50 ND ND ND <5.1 ND 15.4
6/26 60 ND ND ND <5.1 ND 69.1
6/26 70 ND ND 3.6 3.6 ND 99.3
6/26 80 ND ND ND <5.1 ND 9.84
6/26 90 ND ND ND <5.1 ND 9.56
6/26 100 ND ND ND <5.1 ND <4.95
6/26 110 (w) ND ND ND <5.1 ND 29.2
WSB-10
6/28 10 ND ND ND <5.1 ND 20.3
6/28 20 ND 2.9 ND 2.9 ND 434
6/28 30 ND ND ND <5.1 ND 34.0
6/28 40 ND 22 ND 2.2 ND 116
6/28 50 ND 2.4 ND 2.4 ND 47.7
6/28 60 ND ND ND <5.1 ND 78.1
6/28 70 ND ND ND <5.1 ND 58.2
6/28 80 ND ND ND <5.1 ND 61.0
6/28 90 ND ND ND <5.1 ND 57.5
6/28 100 ND ND ND <5.1 ND 77.4
6/28 110 (w) ND ND ND <5.1 ND <5.00
WSB-11
6/28 10 ND ND ND <5.1 ND 20.5
6/28 20 ND ND ND <5.1 ND 12.7
6/28 30 ND ND ND <51 ND 17.2
6/28 40 ND ND ND <5.1 ND 30.1
6/28 50 ND ND ND <51 ND 46.6
6/28 60 ND 6.3 ND 6.3 ND 30.7
6/28 70 ND 8.7 ND 8.7 ND 34.6
6/28 80 ND 3.8 ND 3.8 ND 38.6
6/28 90 0.68 15 ND 16.1 0.043 (E,X) 22.0
6/28 100 ND 3.8 ND 3.8 0.030 (E,X) 16.9
6/28 110 (w) ND ND ND <5.1 ND 5.20

1 - Sum of GRO+DRO+MRO using EPA method 8015M

2 - No benzene was found in any soil sample. Reporting limit for total xylenes is 0.0030 mg/L.

w - sample taken from water saturated core |

Soil boring summary.xls

Table 3-3
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Table 4. Water Level Summary, Navajo Refining Company, Lovington Refinery

Elevation Depth to
Monitor Well, Top of Depth to Water Corrected | Corrected Change from
Depth Below TOC Casing Measure- Product | Below TOC| Depthto |Water Level| previous
(feet) (TOC, feet) | ment Date (feet) (feet) Water (feet) | Elev. (feet) | reading (ft)
MW-1 3,838.40 © | 04/30/09 - - 106.35 106.35 3,732.05 --
129.16 06/10/09 - - 106.49 106.49 3,731.91 -0.14
06/19/09 -= 106.57 106.57 3,731.83 -0.08
07/02/09 -- 106.74 106.74 3,731.66 -0.17
07/24/09 -- 106.83 106.83 3,731.57 -0.09
09/24/09 -- 107.31 107.31 3,731.09 -0.48
10/27/09 -- 107.44 107.44 3,730.96 -0.13
01/13/10 - - 107.57 107.57 3,730.83 -0.13
04/01/10 -~ 107.51 107.51 3,730.89 0.06
08/11/10 -~ 108.09 108.09 3,730.31 -0.58
Note: Replacement well, drilled April 2009.
MW-2 3,837.35 06/22/09 -- 104.32 104.32 3,733.03 --
126.42 01/13/10 -- 105.44 105.44 3,731.91 -1.12
08/11/10 - - 105.97 105.97 3,731.38 -0.53
Note: Replacement well, drilled April 2009.
MW-3 3,831.65 06/18/09 -- 102.65 102.65 3,729.00 --
130.42 01/13/10 - - 103.29 103.29 3,728.36 -0.64
08/11/10 -- 104.82 104.82 3,726.83 -1.53
Note: Replacement well, drilled April 2009.
MW-4 3,839.89 06/16/09 -- 106.79 106.79 3,733.10 --
128.03 01/13/10 - - 107.72 107.72 3,732.17 -0.93
08/11/10 - - 108.19 108.19 3,731.70 -0.47
Note: Replacement well, drilied April 2009.
MW-5 3,819.15 06/16/09 -- 90.84 90.84 3,728.31 - -
117.93 01/13/10 - - 92.02 92.02 3,727.13 -1.18
08/11/10 - - 92.67 92.67 3,726.48 -0.65
Note: Replacement well, drilled April 2009.
MW-6 3,838.16 06/18/09 -- 106.64 106.64 3,731.52 - -
129.71 07/24/09 -~ 106.92 106.92 3,731.24 -0.28
09/24/09 - 107.44 107.44 3,730.72 -0.52
10/27/09 - - 107.55 107.55 3,730.61 -0.11
01/13/10 -- 107.64 107.64 3,730.52 -0.09
02/02/10 -- 107.69 107.69 3,730.47 -0.05
04/01/10 -- 107.65 107.65 3,730.51 0.04
08/11/10 -- 108.00 108.00 3,730.16 -0.35
Note: Replacement well, drilled Apr‘il 2009.
Lea Water Level Summary 2010.x1s Table 4-1




hd
%
E
Y
E\
g

Table 4. Water Level Summary, Navajo Refining Company, Lovington Refinery

Elevation Depth to
Monitor Well, Top of Depth to Water Corrected | Corrected |Change from
Depth Below TOC Casing Measure- Product | Below TOC | Depthto |Water Level| previous
(feet) (TOC, feet) | ment Date (feet) (feet) Water (feet) | Elev. (feet) | reading (ft)
MW-7 3,838.42 04/30/09 -- 106.37 106.37 3,732.05 --
129.57 06/10/09 - - 106.48 106.48 3,731.94 -0.11
06/19/09 - - 106.68 106.68 3,731.74 -0.20
07/02/09 - - 106.75 106.75 3,731.67 -0.07
07/24/09 -- 106.84 106.84 3,731.58 -0.09
09/24/09 -- 107.33 107.33 3,731.09 -0.49
10/27/09 - - 107.46 107.46 3,730.96 -0.13
01/13/10 -- 107.60 107.60 3,730.82 -0.14
02/02/10 - - 107.61 - 107.61 3,730.81 -0.01
04/01/10 -- 107.52 107.52 3,730.90 0.09
08/11/10 -- 108.10 108.10 3,730.32 -0.58
Note: Replacement well, drilled April 2009.
MW-8 3,839.98 06/18/09 -- 109.37 109.37 3,730.61 - -
132.34 01/13/10 - - 110.47 110.47 3,729.51 -1.10
08/11/10 - - 111.05 111.05 3,728.93 -0.58
Note: Replacement well, drilled April 2009.
MW-9 3,835.22 06/16/09 -- 104.58 104.58 3,730.64 - -
129.21 01/13/10 - - 105.61 105.61 3,729.61 -1.03
08/11/10 - - 106.37 106.37 3,728.85 -0.76
Note: Replacement well, drilled April 2009.
MW-10 3,833.66 06/18/09 -- 102.57 102.57 3,731.09 --
128.47 01/13/10 -- 103.51 103.51 3,730.15 -0.94
08/11/10 -- 104.31 104.31 3,729.35 -0.80
Note: Replacement well, drilled April 2009.
MW-11 3,839.56 06/20/02 -- 99.93 99.93 3,739.63 - -
117.50 09/17/02 - - 100.63 100.63 3,738.93 -0.70
12/19/02 -- 100.50 100.50 3,739.06 0.13
03/28/03 -- 99.74 99.74 3,739.82 0.76
06/20/03 -- 100.76 100.76 3,738.80 -1.02
09/15/03 - - 101.51 101.51 3,738.05 -0.75
04/30/04 - - 102.31 102.31 3,737.25 -0.80
02/21/05 -- 103.80 103.80 3,735.76 -1.49
06/28/05 - - 104.33 104.33 3,735.23 -0.53
09/30/05 -- 104.60 104.60 3,734.96 -0.27
12/29/05 - - 104.81 104.81 3,734.75 -0.21
04/10/06 - - 105.12 105.12 3,734.44 -0.31
07/06/06 - - 105.61 105.61 3,733.95 -0.49
01/26/07 - - 106.63 106.63 3,732.93 -1.02
03/27/07 -- 106.80 106.80 3,732.76 -0.17
07/13/07 -- 106.94 106.94 3,732.62 -0.14
09/12/07 -- 107.22 107.22 3,732.34 -0.28
12/31/07 -- 106.74 106.74 3,732.82 0.48
03/26/08 - - 106.81 106.81 3,732.75 -0.07
Lea Water Level Summary 2010.x1s Table 4-2




Table 4. Water Level Summary, Navajo Refining Company, Lovington Refinery

Elevation Depth to
Monitor Well, Top of Depth to Water Corrected | Corrected |Change from
Depth Below TOC Casing Measure- Product | Below TOC| Depthto |Water Level| previous
(feet) (TOC, feet) | ment Date (feet) (feet) Water (feet) | Elev. (feet) | reading (ft)
MW-11 06/13/08 -- 107.40 107.40 3,732.16 -0.59
09/24/08 - - 108.76 108.76 3,730.80 -1.36
12/29/08 -- 108.57 108.57 3,730.99 0.19
03/17/09 -- 107.91 107.91 3,731.65 0.66
06/18/09 - - 108.65 108.65 3,730.91 -0.74
01/13/10 -- 109.81 109.81 3,729.75 -1.16
08/11/10 - - 110.16 110.16 3,729.40 -0.35
MW-12 3,822.73 06/20/02 - - 84.20 84.20 3,738.53 - -
100.56 12/21/02 -- 85.21 85.21 3,737.52 -1.01
03/28/03 - - 85.35 85.35 3,737.38 -0.14
06/20/03 -- 85.51 85.51 3,737.22 -0.16
09/15/03 -- 86.13 86.13 3,736.60 -0.62
11/02/03 -- 86.57 86.57 3,736.16 -0.44
04/30/04 - - 87.40 87.40 3,735.33 -0.83
02/21/05 - - 88.42 88.42 3,734.31 -1.02
06/28/05 -- 88.76 88.76 3,733.97 -0.34
09/30/05 - - 89.12 89.12 3,733.61 -0.36
12/29/05 -- 89.31 89.31 3,733.42 -0.19
04/10/06 - - 89.55 89.55 3,733.18 -0.24
07/06/06 - - 90.03 90.03 3,732.70 -0.48
01/26/07 - - 90.06 90.06 3,732.67 -0.03
03/27/07 -- 90.10 90.10 3,732.63 -0.04
07/13/07 - - 91.66 91.66 3,731.07 -1.56
09/12/07 -- 92.01 92.01 3,730.72 -0.35
12/31/07 - - 92.17 92.17 3,730.56 -0.16
03/26/08 - - 92.39 92.39 3,730.34 -0.22
06/13/08 -- 92.59 92.59 3,730.14 -0.20
09/24/08 - - 93.21 93.21 3,729.52 -0.62
12/29/08 -- 93.59 93.59 3,729.14 -0.38
03/17/09 - - 93.75 93.75 3,728.98 -0.16
06/16/09 -- 93.83 93.83 3,728.90 -0.08
01/13/10 -- 94.78 94.78 3,727.95 -0.95
08/11/10 - - 95.67 95.67 3,727.06 -0.89
MW-13 3,837.06 04/30/04 -- 101.41 101.41 3,735.65 - -
119.68 02/21/05 -- 103.09 103.09 3,733.97 -1.68
06/28/05 -- 103.48 103.48 3,733.58 -0.39
09/30/05 -- 103.80 103.80 3,733.26 -0.32
12/29/05 -- 104.41 104.41 3,732.65 -0.61
04/10/06 - - 104.59 104.59 3,732.47 -0.18
07/06/06 -- 104.94 104.94 3,732.12 -0.35
01/26/07 -- 106.41 106.41 3,730.65 -1.47
03/27/07 -- 106.47 106.47 3,730.59 -0.06
07/13/07 -- 106.93 106.93 3,730.13 -0.46
09/12/07 -- 107.19 107.19 3,729.87 -0.26
12/31/07 - - 106.71 106.71 3,730.35 0.48
Lea Water Level Summary 2010.xls Table 4-3
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Table 4. Water Level Summary, Navajo Refining Company, Lovington Refinery

Elevation Depth to
Monitor Well, Top of Depth to Water Corrected | Corrected |Change from
Depth Below TOC Casing Measure- Product | Below TOC| Depthto |Water Level| previous
(feet) (TOC, feet) | ment Date (feet) (feet) Water (feet) | Elev. (feet) | reading (ft)
MW-13 03/26/08 -- 107.02 107.02 3,730.04 -0.31
06/13/08 -- 107.19 107.19 3,729.87 -0.17
09/24/08 -- 108.56 108.56 3,728.50 -1.37
12/29/08 -- 108.71 108.71 3,728.35 -0.15
03/17/09 - - 108.36 108.36 3,728.70 0.35
06/16/09 -- 108.58 108.58 3,728.48 -0.22
01/13/10 -- 109.68 109.68 3,727.38 -1.10
08/11/10 -- 109.72 109.72 3,727.34 -0.04
MW-14 3,823.03 04/30/04 -- 87.46 87.46 3,735.57 --
105.04 02/21/05 -- 88.48 88.48 3,734.55 -1.02
06/28/05 -- 88.80 88.80 3,734.23 -0.32
09/30/05 -- 89.14 89.14 3,733.89 -0.34
12/29/05 -- 89.34 89.34 3,733.69 -0.20
04/10/06 -- 89.63 89.63 3,733.40 -0.29 1
07/06/06 -- 90.08 90.08 3,732.95 -0.45
01/26/07 -- 91.02 91.02 3,732.01 -0.94
03/27/07 -- 91.18 91.18 3,731.85 -0.16
07/13/07 -- 91.68 91.68 3,731.35 -0.50
09/12/07 -- 92.02 92.02 3,731.01 -0.34
12/31/07 - - 92.25 92.25 3,730.78 -0.23
03/26/08 - - 92.43 92.43 3,730.60 -0.18
06/13/08 -~ 92.64 92.64 3,730.39 -0.21
12/29/08 -- 93.60 93.60 3,729.43 -0.96
03/17/09 -- 93.84 93.84 3,729.19 -0.24
06/16/09 -- 93.92 93.92 3,729.11 -0.08
01/13/10 - - 94.80 94.80 3,728.23 -0.88
08/11/10 - - 95.67 95.67 3,727.36 -0.87
MW-15 3,840.19 08/11/10 - - 106.94 106.94 3,733.25 -
121.68
MW-16 3,838.20 08/11/10 -- 106.18 106.18 3,732.02 ~-
119.61
MW-17 3,831.43 08/11/10 - 101.65 101.65 3,729.78 - -
115.92 |
MW-18 3,825.05 08/11/10 -- 108.54 108.54 3,716.51 -
119.36
MW-19 3,823.97 08/11/10 -- 102.35 102.35 3,721.62 - -
113.60
MW-20 3,824.58 08/11/10 -- 97.75 | 9775 | 3,726.83 --
111.82 | |
| | | |
Lea Water Level Summary 2010.xls Table 4-4




i
i

pyey

T

Table 4. Water Level Summary, Navajo Refining Company, Lovington Refinery

oy

-

Elevation Depth to
Monitor Well, Top of Depth to Water Corrected | Corrected |Change from
Depth Below TOC Casing Measure- Product | Below TOC!| Depthto |Water Level| previous
(feet) (TOC, feet) | ment Date (feet) (feet) Water (feet)| Elev. (feet) | reading (ft)
MW-21 3,820.26 08/11/10 -- 94.06 94.06 3,726.20 --
108.31
MW-22 3,821.82 08/11/10 - - 95.62 95.62 3,726.20 --
110.80
MW-23 3,825.58 08/11/10 - - 100.49 100.49 3,725.09 - -
115.10
MW-24 3,830.50 08/11/10 - - 104.04 104.04 3,726.46 --
118.14
MW-25 3,830.77 08/11/10 - - 106.46 106.46 3,724.31 - -
121.66
MW-26 3,833.18 08/11/10 -- 106.22 106.22 3,726.96 --
121.33
MW-27 3,837.27 08/11/10 - - 109.00 109.00 3,728.27 - -
124.07
MW-28 3,833.44 08/11/10 - - 103.72 103.72 3,729.72 --
118.42
MW-29 3,835.55 08/11/10 - - 105.80 105.80 3,729.75 - -
120.42
RW-1 3,838.48 04/30/09 -- 106.45 106.45 3,732.03 --
129.29 06/10/09 - - 106.59 106.59 3,731.89 -0.14
06/19/09 - - 106.61 106.61 3,731.87 -0.02
07/02/09 -- 106.82 106.82 3,731.66 -0.21
07/24/09 - - 106.92 106.92 3,731.56 -0.10
09/24/09 -- 107.42 107.42 3,731.06 -0.50
10/27/09 -- 107.53 107.53 3,730.95 -0.11
01/13/10 -- 107.67 107.67 3,730.81 -0.14
02/02/10 - - 107.69 107.69 3,730.79 -0.02
04/01/10 - - 107.60 107.60 3,730.88 0.09
08/11/10 - - 108.18 108.18 3,730.30 -0.58
Note: Replacement well, drilled April 2009.
Notes:
1. Monitoring wells MW-1 through MW-7 installed September 1995; plugged and redrilled April 2009.
2. Monitoring wells MW-8 through MW-10 installed March and April 1996; plugged and redrilled April 2009.
3. Monitoring wells MW-6R, MW-11, MW-12 installed April and May 2002; MW-6R plugged April 2009. J
4. Monitoring wells MW-13 and MW-14 installed January 2004.]
5. Elevation survey of new and existing wells August 7, 2009. Earlier water level information corrected to current survey.
6. Monitoring wells MW-15 through MW-29 installed May-June 2010.
7. Elevation survey of wells MW-15 through MW-29 July 13, 2010.

Lea Water Level Summary 2010.xls
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Table 5. Organic Constituent Concentrations in Groundwater,
Navajo Refining Company, Lea Refinery, Lovington, NM.
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2010 Environmental Status Report Navajo Refining Company
Lea Refinery Lovington, New Mexico

#

Table 6. Inorganic Constituent Concentrations in Groundwater,
Navajo Refining Company, Lea Refinery, Lovington, NM.
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“

Table 7. Navajo-Holly Pipeline Information,
Navajo Refining Company, Lea Refinery, Lovington, NM.

2010 November Environmental Status Report.doc 24 November 15, 2010

m



0102 ‘Sl JoquianoN

L-L3Iqel

s|x}s1| suljadid

‘BaJe ssad0.4d Aisuyal ay) Jo eale ay} Ul ssuljedid 0) Siayel YUou ea

‘ue|d a)Is 8y} uo {1 -pMIN JB3U sployiuew pue sauijedid 0} siayel yinos AjjoH

‘ue|d ajIs ay} uo g|.-AMW Jesu splojuew pue aujadid o) siajel yuou AjjoH

910N
Asuyey ean pidy 1O NolsSeal | Aod u-y | apnso Buiwooui uoJAsy) UMoys JoN
0l # PUB § # 'Ly 0} "AOT UpMm S]osuuo)|  Upou BaT S OINEa |[@9)s "ul-gL | S$S920idjapnio asodund-ninpy UMOYs JON
ﬂ_vmmhza .Qmm‘> $-¢ 921n8s Jo 1n0 ‘ybBnolyl-ssed| Jejuao e | |99)S “UI-g apnio suield vl
_ Keuyay ea|(X1)Iels |[8ssny| yuou ea | [99)s ‘Ul-Z| | apruo Buiwoou| jlossny €l
d1MM uolbuino| Aisuyay eo | yuouee | Ajod ul-g Jo1eMa)SBeM Ja}emMa)SBAA A
Ol # M3U U}iM S}OBUU0D ‘8BS epeue) yinos AjjoH | [991s "ul-g| | apnio uelpeuerd Jsuunipeoy i
Asauay eisauy| Assuyay es | yinos AjloH | jesis "ui-g| apnin 9pNID WY Of "AOT 0l
Aisulay eisely| asudiojug yinos AjjoH | [991s "ui-g uny ybn ‘ul-g ean 6
Alauyey eisaly| Ausuyoy a7 | Yinos AjjoH | 199)s “ul-g} | ssaooid BuloBinp andw3 8
Aaulay ea| uopels sqqoH | yuou AjjoH | |991s "ui-g | apnio Buiwoou| uole}s sqqoH l
Alsuyay ea playY 110 yuou AjjoH | 1@81s "ui-g | apnJo Buiwoou| uosaag 9
(doo)) Asuyay ea ‘00 seo yuou AjjoH | 1891s "ui-g | (j1any) seb [eineN| WN o '0D seg S
7’ Aisuyay ean pIdY 11O yuou AjjoH | [991s "ul-g | apnio Buiwoou| ysnouo ¥
99IAISS JO N0 Apjuauing Ksuyay yuouesa | Aodur-y | Jso1em ps8lel Oy 10861 OY £
| weanspiw 4o@| Aieuyey ee | S0)NE97 | [09)s ul-y | seb yo seziiqels d2d [4
6 # UM S108UL0D ‘Ba Sexa | yinos AjjoH | [@a1s "ul-g uny Jyb1q asiidieiug l
, ol wou4 uol)eso] oz1g adA) aweN laquIinN mapN
0102 Jaqwanop ‘Aiauijoy ea oleaeN ‘uopewsoju| auljadid AjjoH-oleaeN "/ ajqe




2010 Environmental Status Report Navajo Refining Company
Lea Refinery Lovington, New Mexico

Figure 1. Location Map, Navajo Refining Company, Lea Refinery,
Lovington, New Mexico
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Figure 1. Location Map, Lea Refinery, Navajo Refining Company, Lovington, New Mexico
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Figure 2. 2010 Aerial Photograph, Navajo Refining Company,
Lea Refinery, Lovington, New Mexico
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Figure 3. Site Plan, Navajo Refining Company, Lea Refinery,
Lovington, New Mexico
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Figure 4. Cross-Section Location Map, Navajo Refining Company,
Lea Refinery, Lovington, New Mexico
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Figure 5. Generalized Cross-Section Map, A-A', Navajo Refining Company,
Lea Refinery, Lovington, New Mexico
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Figure 6. Generalized Cross-Section Map, B-B', Navajo Refining Company,
Lea Refinery, Lovington, New Mexico
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Figure 7. Generalized Cross-Section Map, C-C', Navajo Refining Company,
Lea Refinery, Lovington, New Mexico
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Figure 8. CSB/WSB Soil Boring Locations, Navajo Refining Company,
Lea Refinery, Lovington, New Mexico
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Figure 9. Groundwater Contour Map, August 11, 2010,
Navajo Refining Company, Lea Refinery,L.ovington, New Mexico
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Figure 10. Benzene Concentration Map, August 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico

2010 November Environmental Status Report.doc 34 November 15, 2010



BumpzogouoybuIAOT]

H3ENNN ONIMVEO

e

«0—00¢ = I

Iwas

0L0Z ‘LsSnNony

dVIN NOILVHLNIONOD

— T T T I OS ———

STIIM SYO ANV TI0 ¢

NOILOFHId MOT4 H3LVMANNOYO I

(ILYNIXO¥ddY I¥IHM d3HSVA)

08 .05t (1/bw) NOILVMINIONOD ~ ;.
AN ‘NOIINIAOT INIZN3d S ESS— 100
00 SNINLITH OvARN 0l 34N9l gk - Al = 3INIZN3IE Q3IA10SSIa
Hikved 7/bw 0S00°0 LIWIT 9ONILYOd3Y
g3103130 1ON an
X X X X X X X—
Buwi .
e . '0L0Z ‘SZ-91 1SNONV Q3LOITIOD SITJAVS w3 Eﬁz:ommom%uw%xuommo%wm
INM3dId D k - (1/Bw) 3IN3ZNI8 WIOL HUM 82070
NOLONIAO L Tl\x\lxllulxllflxixl\/P%E TI3M HOLINOW el L —MN
an pmu ! L e NERER]
X X .Vr'&S. X Q>N - -
0C—MN||p ) Ve 1 J L—MA ENvaP] ¢ 0L NVYS
=i uonoaluy) O X
i o 9L—MNW o
BAIDY  x aN o T
= gc0ol 0ol gzol ¢ Ndn > anN */
O 69 NVST x
an O ¢ i ¢ /_
L Cl—MWe oL NVYST < aN
moﬁuwwc_ X X % X X X | oL anN aN i
v9010 @ 7 swzoy N an L an e
(] ® N|\</§ =
@ ’ 61 —MN gLMA an an
/ C—MNe 6—MAe NZ aN
y a0l HINOS—MM  HLMON—MM 9—MNe || —HN /A
B aN o ano SN x
X X
N an . @ 3ISNOHIYYM o |
LZ—MW . x
o[ ]
id S| @ @] ot
A SS3004d x
L 5 o ool AP IWEINEEN s
I_ ¢S5 Nd7 =—an |5z @ \@d.\ﬂd. U%&QG il
£2—MN 301440 ~ . 9r0°0 S0l LY/ —MN (8 NdT
- - € L—MN I g
. 301440 dnns sellitie £ 23 reT e — =5 S0°0 _
INM3did MOVY O™ z—mn 2 ezome ) | g oo 2 M~ @wjm@j
LIvHdSY an an*/; s P an Ne . m:@?
f O 9¢—MW A N ) _
/ >
OL-vT ¢ aNo RS |
19 NVST 1SV3—MM )
y 87 Ndle /
an
. = OH 3yl an
«G—MNA Duw: ki 8Z—MN W\ 2
A X — Tx X % X % X X X ox X X X X X X X X B6—MTe
T PT—MN X
rx X X X X X X X 8 X tX XL ONIAVYOTINN
an _ 3anY0
WO PR e RIS = O
TR e o T
== S— M WN B L

8l AVMHOIH J1VIS ODIX3W M3N




i
i

Lt T

o

E
9
3

i

- 4,30 o

g drogn o]

5 e -

]

2010 Environmental Status Report Navajo Refining Company
Lea Refinery Lovington, New Mexico

Figure 11. BTEX, Naphthalene Volatiles Map, August 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico
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Figure 12. Chloride Concentration Map, August 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico
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Figure 13. Total Dissolved Solids Concentration Map, August 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico
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Figure 14. Fluoride Concentration Map, August 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico
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Figure 15. Iron and Manganese Concentration Map, August 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico
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Figure 16. Status of Nearby Oil and Gas Wells, November 2010,
Navajo Refining Company, Lea Refinery, Lovington, New Mexico
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ALS Laboratory e

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

18-Jun-2010

Darrell Moore

Navajo Refining Company
PO Box 159

Artesia, NM 88211

Tel: .(575)748-6733
Fax: (575)746-5421

Re: Lea Refining Soil Borings Work Order: 1006150

Dear Darrell,

ALS Laboratory Group received 35 samples on 04-Jun-2010 08:55 AM for the analyses presented in the

following report.

The analytical data provided relates directly to the samples received by ALS Laboratory Group and for
only the analyses requested. Results are expressed as "as received"” unless otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the Case
Narrative or as noted with qualifiers in the QC batch information. Should this laboratory report need to
be reproduced, it should be reproduced in full uniess written approval has been obtained by ALS
L aboratory Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 61.
If you have any questions regarding this report, please feel free to call me.
Sincerely,

Aoy e F T bl

Electronically approved by: Glenda H. Ramos.

JayLynn F Thibault
Project Manager

Certificate No: T104704231-09A-TX

ALS Group USA, Corp.
Partof the ALS Laboratory Group
10450 Stancliff Rd, Suite 210 Houston, Texas 77099-4338

Phone: {281) 530-5656 Fax: (281) 530-5887

www.alsglobal.com  www.elabi.com

A Campbell Brothers Limited Company




ALS Laboratory Group Date: 18-Jun-10 I
Client: Navajo Refining Company '
Project: Lea Refining Soil Borings Work Order Sample Summary
Work Order: 1006150
Lab Samp 1D Client Sample ID Matrix Tag Number Collection Date Date Received Hol l
1006150-01 CSB-1 1-2' Soil 6/2/2010 14:40  6/4/2010 08:55
1006150-02 CSB-1 10 Soil 6/2/2010 14:50  6/4/2010 08:55 l
1006150-03  CSB-1 20’ Soil 6/2/2010 15:00  6/4/2010 08:55 L
1006150-04 CSB-1 30’ Soil 6/2/2010 15:05  6/4/2010 08:55 I
1006150-05 CSB-140' Soil 6/2/2010 15:10  6/4/2010 08:55 l
1006150-06 CSB-1 50' Soil 6/2/2010 15:20  6/4/2010 08:55 LI
1006150-07 CSB-1 60 Soil 6/2/2010 15:50  6/4/2010 08:55
1006150-08 CSB-1 70 Soil 6/2/2010 16:05  6/4/2010 08:55 [ l
1006150-09 CSB-1 8¢’ Soil 6/2/2010 16:15  6/4/2010 08:55 L
1006150-10 CSB-1 90 Soil 6/2/2010 16:30  6/4/2010 08:55 [
1006150-11  CSB-1 100" Soil 6/2/2010 16:30  6/4/2010 08:55 l
1006150-12 CSB-1 110 Soil 6/22010 16:40  6/4/2010 08:55
1006150-13  CSB-2 10 Soil 6/3/2010 07:45  6/4/2010 08:55 LI
1006150-14 CSB-2 20 Soil 6/3/2010 08:10  6/4/2010 08:55 L l
1006150-15  CSB-2 30’ Soil 6/3/2010 08:20  6/4/2010 08:55  LJ
1006150-16 CSB-2 40' Soil 6/3/2010 08:25  6/4/2010 08:55
1006150-17 CSB-2 50 Soil 6/3/2010 08:35  6/4/2010 08:55  J l
1006150-18 CSB-2 60’ Soil 6/3/2010 08:45  6/4/2010 08:55  J
1006150-19 CSB-2 70 Soil 6/3/2010 08:50  6/4/2010 08:55 LI
1006150-20 CSB-2 80’ Soil 6/3/2010 09:10  6/4/2010 08:55  LJ l
1006150-21 CSB-2 90 Soil 6/3/2010 09:20  6/4/2010 08:55
1006150-22  CSB-2 100" Soil 6/3/2010 09:30  6/4/2010 08:55
1006150-23 CSB-2 110 Soil 6/3/2010 09:40  6/4/2010 08:55 | I
1006150-24 CSB-3 10 Soil 6/3/2010 13:10  6/4/2010 08:55
1006150-25 CSB-3 20 Soil 6/3/2010 13:20  6/4/2010 08:55
1006150-26 CSB-3 30’ Soil 6/3/2010 13:30  6/4/2010 08:55 l
1006150-27 CSB-3 40' Soil 6/3/2010 13:40  6/4/2010 08:55 L
1006150-28 CSB-3 50’ Soil 6/3/2010 13:45  6/4/2010 08:55 [
1006150-29 CSB-3 60' Soil 6/3/2010 13:55  6/4/2010 08:55 U I
1006150-30 CSB-3 70’ Soil 6/3/2010 14:00  6/4/2010 08:55 U
1006150-32 CSB-3 80' Soil 6/3/2010 14:10  6/4/2010 08:55 [
1006150-33 CSB-3 90’ Soil 6/3/2010 14:20  6/4/2010 08:55 [ l
1006150-34  CSB-3 100 Soil 6/3/2010 14:30  6/4/2010 08:55 L[
1006150-35 CSB-3 110’ Sfoil 6/3/2010 14:40  6/4/2010 08:55 L
1006150-36  Trip Blank 051710-27 Water 6/3/2010 6/4/2010 08:55 L l

: SS Page 1 of |
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P FON

Yy
"‘* Safety & Envi tal LOG BORING C
% ‘g&! afety & Environmenta OF BORI SB-1
3 3 Solutions, Inc.
(Page 1 of 2)
A CSB-1 Date, Time Started 1 06/02/10, 1430 Drilled By : WDC Drilling and Wells
? Navajo Refining Company, Lea Refinery Date, Time Complete : 06/02/10, 1730 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
r N32° 52' 53.2" W103° 18' 10.2" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
} Sample Type .
S5 Split Spoon (18" or 24%) < .
s [)] o
g CB Core Barrel (2.5' or 5 —_ —_ - £ x
LA o (=) o o ~ &)
# S CT Auger Cuttings . X X X < £
= O (= =) <) D L ~
Depth ) T NR No recovery Q S E S E %
n |2l & % = o | o | s 5
Feet D @] Lab No. 04 x o ° =
@ et |s| @ | & DESCRIPTION e T | €| 9J | 3 |5
0 - - —
=4 AR 0-2 ft. Overburden, includes 20-mil plastic liner . 1006150-01 ) <0.050 ) <17 | <34 | <00010 | 208
] CA %%9 and reddish clay (possible drilling mud residue?)
b 6] Cpiq2-4ft CALCHE_
' 1 %% 4-10 ft. SAND and CALICHE, sand very light
i %95 brown, caliche frags creme color
;’J 10— ss 110 ft. SILTY SAND and SANDSTONE, sandstone | 04 | 1006150-02 | <0.050 | <17 | <34 | <0.0010 | 38,0
i ] 1 poorly cemented, poorly consolidated, no H/C
i : 1 staining or odor
J 1 Ismrssl
y 15—
] _
, 20 ss 20 ft. SAND, light brown, very fine grained, | 04 | 100615003 | <0.050 | <17 | <34 | <0.0010 | 115
H b “{ uniform, slightly damp, no H/C staining or odor
o i
25—
ig 30— Ss 30 ft. SAND, light brown, very fine grained, less 0.6 1006150-04 | <0.050 | <1.7 <3.4 | <0.0010 | 111

uniform, less damp, no H/C staining or odor

o
@

w
[$,]
I B

% 40— S8 40 ft. SAND, light brown, very fine grained, less 0.6 1006150-05 | <0.050 | <1.7 <34 | <0.0010 | 12.2
i uniform, less damp, compacted, no H/C staining
i or odor
i 45
i1 .
50— SS 50 ft. SAND, light brown, very fine grained, dry, 1.0 | 1006150-06 | <0.050 | <17 <34 | <0.0010 | 158
3 ] no H/C staining or odor
%v’i
55
60— SS 60 ft. SAND, light brown, very fine grained, dry, 0.0 1006150-07 | <0.050 | <1.7 <34 | <0.0010 | 15.0
] minor sandstone/siltstone <5%, no H/C staining
i or odor
65—
Notes:

Drilled to 110 ft. Sampled every 10 ft. to saturation.
Back filled with 56 bags of bentonite chips, hydrated
H/C - Hydrocarbon

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\CSB-1 log.bor




Y
‘Ig“‘ Safety & Environmental

."‘ Solutions, Inc.
Nz

LOG OF BORING CSB-1

(Page 2 of 2)

CSB-1
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 06/02/10, 1430
: 06/02/10, 1730

Drilled By
Sampling Method

- WDC Drilting and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2008\Boring-Well Logs\Boring Logs - soil borings\CSB-1 log.bor

Section 36, T16S, R36E Hole Diameter 18 1/4in. - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 53.2", W103° 18' 10.2" Drilling Equipment . CME-85 Company Rep. - Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") g —
[e)] (=2}
CB Core Barrel (2.5 or 5 —_ - —_ £ 4
@ (=2 o (=2 ~ (o)}
53 CT Auger Cuttings . X X X > £
= &} [= [+) > =) w ~
Depth © T NR No recovery Q S E é E %
"B 8 E = o | o | & = 5
Feet ) @] Lab No. o x (@] s s
g8 | g DESCRIPTION a L | & | 9 s |5
65—
B SP
70— SS ] 70f_t.SKNEf|igﬁ bBwrrver_y fine gr_aine_d, ~ 7 1 03 | 1006150-08 | <0.050 | <1.7 <34 | <0.0010 | 14.7
] : 1 slightly damp, sandstone/siltstone <10%, no H/C
i : 1 staining or odor
- SP/SS |-
75—
80— ss -] 80 ft. SAND, light brown, very fine grained, | 02 | 1008150-00 |<0.050 | <1.7 | <34 | <0.0010 | 19.0
] slightly damp, compacted, no H/C staining or odor
1 SP
85—
90— SS 1 QOESKNETHQH bawrrver_y fine gr_ainegd, 7 oo 1006150-10 | <0.050 | <1.7 <34 | <0.0010 | 7.18
— slightly damp, compacted, small sandstone
] 1 pieces <1/2 in, well cemented, <10%, no H/C
. j\s_,taining or odor
95 1\-94-96 ft. From driller, "gravels" - likely hard
i 5 1 sandstone and/or siltstone
1 Ispiss| 3 _ _ _
100— sS : 1 100 ft. SAND, light brown, very fine grained, 0.0 | 1006150-11 | <0.050 | <1.7 | <3.4 | <0.0010 | 6.63
7 slightly damp, compacted, small sandstone
4 | pieces <1/2 in, well cemented, <10%, no H/C
- 1 staining or odor
105—
110 ss | sp 1110 ft. SAND, brown, very fine to fine grained, | -- | 1006150-12 | <0.050 | <1.7 | <3.4 | <0.0010 | 14.6
] uniform, H20 saturated, no H/C staining or odor
115
120
125
130—
Notes:

Drilled to 110 ft. Sampled every 10 ft. to saturation.
Back filled with 56 bags of bentonite chips, hydrated
H/C - Hydrocarbon




| REERY Safety & Environmentl LOG OF BORING CSB-2
4 “ﬁx" Solutions, Inc.
(.‘ (Page 1 of 2)
CSB-2 Date, Time Started : 06/03/10, 0700 Drilled By : WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/03/10, 1130 Sampling Method - 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter 1 81/4in. . downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 52.2", W103° 18' 11.6" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
i Sample Type =
S8 Split Spoon (18" or 24™) g —
o (o]
CB Core Barrel (2.5' or 5') —_ —_ _ S <
@ (=2 o (e} ~— (o)}
< CT Auger Cuttings . X 4 4 x £
~ Q [= =2 ) = L ~
Depth | ' T NR No recovery Q S S 3 'u_: %
n g2l & % = o | o | x = 5
Feet %] o Lab No. X x e} 5 =
@ gl gz DESCRIPTION a | 2| 2| 5 |5
0
i > R
1 Tca FEgfoancaliGHE hars — ]
f.a 5— g
1| B
§ 5;5
CA/ISM[S .
%:é 10— SS 11 10 ft. CALICHE and SILTY SAND, sand light 0.0 1006150-13 | <0.050 | <17 <34 | <0.0010 | 6.14
[ %{ brown, very fine grained, no H/C staining or odor
AL
. D,
15 3
g 4
§ 20— sS 1 20 ft. SAND, brown, very fine grained, very 0.9 | 1006150-14 | <0.050 | <1.7 <34 | <0.0010 | 7.19
§ o ] moist to wet, uniform, no H/C staining or odor
4 38 i (from Steve Terry, moisture may be from
& . infiltration as that area ponds during heavy rain)
§ 25—_ 3
8 i SP
8| 30 ss 30 ft. SAND, brown, very fine grained, very 12 [ 1006150-15 | <0.050 | <17 <34 | <0.0010 | 6.28
o ] moist, no H/C staining or odor
d 5
i:, §| 40-]ss 140 ft. SAND with approx 10% | 00 | 1006150-16 | <0.050 | <1.7 | <34 | <0.0010 | 8.42
¥ g 1 SANDSTONE/SILTSTONE, sand light brown, very
S i { fine grained, sandstone/siltstone very well
4 4 1 cemented fragments, no H/C staining or odor
E 45—_
2 1—{sprss|: _
z 50— SS : 1 50 ft. SAND and SANDSTONE, sand light brown, 0.4 1006150-17 | <0.050 | <17 <34 | <0.0010 | 6.83
iy Z 7 1 very fine grained, sandstone soft, poorly
4 - i 4 cemented, no H/C staining or odor
2 ] 1
o
I
z
- I R =
3 60— SS 2] 60 ft. SAND, light brown, very fine grained, 1.4 1006150-18 | <0.050 | <1.7 <3.4 | <0.0010 | 6.99
= sp 1 damp, little or no sandstone, no H/C staining or
& ] 1 odor
% 1
2 65—
2| Notes:
Z'| Drilled to 110 ft. Sampled every 10 ft. to saturation.
§ Back filled with 50 bags of bentonite chips, hydrated
é’ H/C - Hydrocarbon
2
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“"“i‘ Safety & Environmental
dixi Solutions, Inc.

(4

LOG OF BORING CSB-2

(Page 2 of 2)

CSB-2
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started

Hole Diameter 18 1/4in.

Lea County, New Mexico
N32° 52' 52.2", W103° 18' 11.6"

Drilling Method
Drilling Equipment : CME-85

- 06/03/10, 0700
Date, Time Complete :06/03/10, 1130

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By

Company Rep.

- WDC Dirilling and Wells
. 24-in. Splitspoon with
: downhole hammer
: David Boyer, PG
: Steve Terry, Navajo

Sample Type =
SS Split Spoon (18" or 24") g —_
[e)] o
CB Core Barrel (2.5' or 5") —_ — — S X
L ) ) ) =) - >
< CT Auger Cuttings - 4 4 X x £
= ] (S > > o L ~
Depth | g T NR No recovery S £ £ £ s 2
; Q@ = = = £ b
e |[E| S| B o | N | 2 | 2] 8 g |2
Sl 2| 5 DESCRIPTION 2 S A e 5 | 5
65—
. SP
70— ss 170 #t. SAND, light brown, very fine grained, dry, | 1.3 | 1006150-19 | <0.050 | <1.7 | <3.4 | <0.0010 | 6.85
1 minor SANDSTONE less than 10%, soft, no H/C
i 1 staining or odor
75
80— ss 1 80 ft. SAND, light brown, very fine grained, dry, 1.4 1006150-20 | <0.050 | <1.7 <34 | <0.0010 | 151
i 1 with SANDSTONE approx. 10%, medium
i : 1 cementing, white streaks, no H/C staining or odor
B SP/SS | 1
85— :
90— ss 190 ft. SAND, light brown, very fine to fine 16 | 1006150-21 | <0.050 | <17 | <34 | <0.0010 } 127
] 1 grained, damp, soft SANDSTONE lenses, no H/C
4 1 staining or odor
95—
100 S$ 100 ft. SAND, light brown, very fine grained, | 1.7 | 1006150-22 | <0.050 | <17 | <3.4 | <0.0010 | 7.52
] slightly moist, no sandstone, no H/C staining or
i ador
105 sp
]
110— SS | 110 ft. SAND, brown, very fine grained, H20 -- 1006150-23 | <0.050 | <17 <3.4 | <0.0010 | 221
] saturated, no sandstone, no H/C staining or odor
115
120
125
130
Notes:

Drilled to 110 ft. Sampled every 10 ft. to saturation.
Back filied with 50 bags of bentonite chips, hydrated
H/C - Hydrocarbon




-
]
<
2
o
@
m
)
D
o
<
i~
S
a
-]
]
)
@
=
S
e
=3
&
£
5]
@
a
@
>
<t
3
Ko}
=
=2
h=
£
53
Q
)
S
S
B
=
@
c
=]
5]
@
@
@
2
2,
]
>
3
4
o
2
<
@
<
>
<
Z
=
[%:]
=3
5
IS
®
@
o
o
S
S
S
9,
©
>
©
=z
=
73
L
[
>
g
®
=
£
S
Q
N

-m

3.2
“?A‘? Safety & Environmental
‘,:i Solutions, Inc.

LOG OF BORING CSB-3

(Page 1 of 2)

CsB-3
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/03/10, 1300
: 06/03/10, 1600

Drilled By
Sampling Method

- WDC Dirilling and Wells
: 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter :81/41n. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52'54.5", W103° 18" 10.9" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type —
SS Split Spoon (18" or 24") g’ —_
o)) (=2
CB Core Barrel (2.5'or 5 —_ — _ £ X
0] (22 (2] o ~ (o]
S CT Auger Cuttings — X X X > £
- @) c <)) <)) [o)) 1] ~
Depth | o T NR No recovery o E S S P 2
Fet | & g’); & o | Lebno | 2| 2| 8 g =
p—g - £
Sl 9 & DESCRIPTION = & & s o 5
0 SIS
B CA A 9 0-2 ft. CALICHE, hard
4 Bk K] 2-9 ft. SAND, SILT, CALICHE/SANDSTONE
5] [ gravels
4 SMICA T 1 B8
— . &
7] 59 _____________
10— SS 110 ft. SILTY SAND, light brown, very fine 0.1 1006150-24 | <0.050 | <1.7 | <34 | <0.0010 | 7.12
T 1 grained, with soft SANDSTONE and hard
4 _ 1 CALICHE fragments
. SM/SS|:
15 :
20 ss ‘120 %t SAND, light brown, very fine grained, | 17 | 1006150-25 | <0.050 | <1.7 | <34 | <0.0010 | 565
T 7 :1 uniform, dry, no sandstone/siltstone, no H/C
i -] staining or odor
. SP
25—
303 Ss 130 ft. SAND, light brown, very fine grained, with | 0.9 | 100615026 | <0.050 | <17 | <34 | <0.0010 | 7.14
T 1 frequent sandstone/siltstone (approx. 10%),
4 1 SANDSTONE very hard, well cemented, dry, no
E 1 H/C staining or odor
35— 1
1—spiss| i
40— sS : 1 40 ft. SAND and SANDSTONE, sand light brown, 1.8 | 1006150-27 | <0.050 | <17 | <34 | <0.0010 | 10.4
7 1 very fine grained, sandstone soft, poorly
1 cemented, no H/C staining or odor
45—
50— ss 50 ft. SAND and SILTSTONE, sand light brown, | 1.5 | 1006150-28 | <0.050 | <1.7 | <3.4 | <0.0010 | 7.68
T ] very fine grained, siltstone/sandstone very well
i cemented, dry, no H/C staining or odor
] SP/SL
55— :
60— SS 6OESXNETIigH bBwrrveE fine gr_ainai, ] s 1006150-29 | <0.050 | <1.7 <34 | <0.0010 | 8.61
] p | uniform, compacted, no sandstoner/siltstone, dry,
i S -1 no H/C staining or odor
65—
Notes:

Drilled to 110 ft. Sampled every 10 ft. to saturation.
Back filled with 55 bags of bentonite chips, hydrated

H/C - Hydrocarbon
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LOG OF BORING CSB-3

(Page 2 of 2)

CSsB-3
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 06/03/10, 1300
. 06/03/10, 1600

Drilled By
Sampling Method

: WDC Dirilling and Wells
1 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter (814 in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 54.5" W103° 18' 10.9" Drilling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24™) g) _
o (=]
CB Core Barrel (2.5' or 5) —_ —_— —_ £ X
[ [=2] o (=] ~ [o)]
153 CT Auger Cuttings - X X 4 > S
= O = [=) > > w ~
Depth o T NR No recovery Q S S g E 8
NI & c|lolz| s |8
Feet a Lab No. [vd x o 5 =
ot | 8| & | & DESCRIPTION o A e 5 | =
65—
. SP
70— ss = 70ESKND—énd—SA—NDﬁoﬁE,_sanFIig_h-t brown, | 17 | 100615030 | <0.050 | <1.7 | <34 | <0.0010 | 8.12
1 very fine grained, sandstone soft, poorly
] — cemented, dry, no H/C staining or odor
75—
80— SS 1 80 ft. SAND and SANDSTONE, sand light brown, 0.8 1006150-32 | <0.050 | <1.7 <3.4 | <0.0010 | 8.34
] 1 very fine grained, sandstone/siltstone hard, 1/4
1 to 1/2 in. thick lens, very well cemented, dry, no
- SP/SS | 1 H/C staining or odor
85— :
90— SS 190 ft. SAND with some hard 0.6 1006150-33 | <0.050 | <17 <3.4 | <0.0010 | 7.83
7 1 SANDSTONE/SILTSTONE, sand light brown, very
1 fine grained, dry, sandstone/siltstone less than
B 1 above, approx. 10%, very well cemented, no H/C
95 1 staining or odor
100— SS 1100 ft. SAND, bﬁw—n—,ve—ry fine to_finggraneg, 7| 07 | 100615034 | <0.050 | <1.7 <34 | <0.0010 | 6.14
] damp, uniform, no H/C staining or odor
105 SP
] “1 110 ft. SAND, brown, very fine grained, uniform,
110 S8 ' H20 saturated, one small sandstone piece less -- | 1006150-35 | <0.050 | <1.7 | <34 | <0.0010 | 265
4 than 1/2in., no H/C stainingorodor
115
120
125
130
Notes:

Drilled to 110 ft. Sampled every 10 ft. to saturation.
Back filled with 55 bags of bentonite chips, hydrated
H/C - Hydrocarbon
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LOG OF BORING CSB-4

(Page 1 of 2)

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

CSB-4

Date, Time Started
Date, Time Complete

Hole Diameter :81/4in.

lLea County, New Mexico

Drilling Method

: 06/03/10, 0700
: 06/03/10, 1130

: Hollow Stem Auger

Drilled By
Sampling Method

: WDC Drilling and Wells
: 24-in. Splitspoon with
: downhole hammer

Logged By : David Boyer, PG

N32° 52' 53.8", W103° 18' 12.3" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type —_
SS Split Spoon (18" or 24") g —_
o (=)}
CB Core Barrel (2.5' or 5") —_ — —_ = X
(3 (=] o o ~ (2]
s CT Auger Cuttings - X X X = g
- O c [+ > =) w ~
Depth | o T NR No recovery S E £ £ 5 3
e |E| S| 8 o | N | 2| 2| S g s
. Ko
5|28 DESCRIPTION g 51518 2 |5
N
0 —
i SKOKC) 0-2 ft. Surface contamination, H/C staining and
7 $B/73/75 odor
1l 1 CA qb Qb Z] 0-7 ft. CALICHE, hard with minor silty sand
5SS B bﬁ 477 | 1006299-01 | 0.36 84 98 0.0120 | 163
KoK
D,
] BN - - — T — — — — — — 7 77
.%b )
10— 88 : 10 ft. SILTY SAND and CALICHE, very light 25 | 1006299-02 | <0.050 [ <1.7 | <34 | <0.0010 | 523
T 11375 brown, soft, sand very fine grained, possible H/C
d 1:4:574 odor, no H/C staining.
] |sweall: "Zs g
15 R
b bRey/s
i T
i 5%
20— sS —1 20 ft. SILTY SAND with SANDSTONE, sand very 7.9 | 1006299-03 | <0.050 | 240 320 | <0.0010 | 1,880
T 1 light brown, very fine grained, sandstone/caliche
1 fragments approx 20%, soft, no H/C staining or
. SM/SS 1 odor
25+ :
. 127-33 ft. From drillers, "gravels" - likely hard
j sandstone/siltstone lenses. J
30— ss — 30 ft. SAND, brown, very fine grained, with 8.5 | 1006299-04 | <0.050 | 19 32 <0.0010 | 1,660
T 1 approx. 156% SANDSTONE/SILTSTONE, very
4 1 hard, no H/C staining or odor
35
40— Ss 1 40 ft. SAND, very light brown, very fine grained, 6.9 | 1006299-05 | <0.050 | <1.7 | <34 | <0.0010 | 2,190
] 1 silty, with soft unconsolidated, very poorly
A 1 cemented SANDSTONE, dry, no H/C staining or
- 3 odor
45— 1
] SP/SS |
50— sS 1 50 ft. SAND and SANDSTONE, sand very light 9.8 1006299-06 | <0.050 | <1.7 <3.4 | <0.0010 | 1,300
T 1 brown with white streaks, very fine grained,
i - { sandstone/siltstone poorly consolidated,
j —3 cementing from poor to very hard, dry, no H/C
55 1 staining or odor
60 ss 160 ft. SAND, light brown, very fine grained, with 3.5 | 1006299-07 |<0.050 | <1.7 | <3.4 | <0.0010 | 1,130
T ] approx. 5% SANDSTONE/SILTSTONE fragments
i 1 to 1/2 in., soft to hard cementing, dry, no H/C
. 1 staining or odor
65—
Notes:

Drilled to 110 ft. Sampled every 10 ft. to saturation.

While pulling augers, H/C odor was noticed on some sand.

Back filled with 58 bags of bentonite chips, well hydrated

Low level BTEX are ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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Safety & Environmental
Solutions, Inc.

LOG OF BORING CSB-4

(Page 2 of 2)

CSB-4
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started

Hole Diameter . 81/4in.

Lea County, New Mexico
N32° 52' 53.8", W103° 18' 12.3"

Drilling Method
Drilling Equipment : CME-85

: 06/03/10, 0700
Date, Time Complete : 06/03/10, 1130

. Hollow Stem Auger

Drilied By
Sampling Method

Logged By

Company Rep.

- WDC Dirilling and Wells
: 24-in. Splitspoon with
: downhole hammer
. David Boyer, PG
. Steve Terry, Navajo

Sample Type .
SS Split Spoon (18" or 24") g) —
o ()]
CB Core Barrel (2.5' or 5') — —_ — £ X
0] o =) oD ~ )]
S CT Auger Cuttings . X X X x S
= Q (S [+ [ =2 w ~
Depth | ¢ T NR No recovery Q S € E 'u_a S
NEHERE £ slolz| s |3
Feet %) a Lab No. x 4 ) kS =
sl 8| DESCRIPTION Q oz |2 5 |5
65 —]
70— SS —] 70 ft. SAND and SANDSTONE, sand light brown, 55 | 1006299-08 | <0.050 | <17 | <3.4 | <0.0010 | 986
] -1 very fine grained, sandstone approx. 10%,
4 — fragments, well cemented, no H/C staining or
B - 1 odor
75— 1
. SP/SS
80— ss — 80 ft. SAND and SANDSTONE, sand light brown, 23 | 1006299-09 | <0.050 | <17 | <34 | <0.0010 | 222
7 —3 very fine grained, sandstone approx. 15%,
i 1 fragments to 1/2 in. cementing soft to hard, dry,
. 1 no H/C staining or odor
85—
90— SS 9OESKNDTIigFt bFawrrveE fine gainai, I Y 1006299-10 | <0.050 | <17 <3.4 | <0.0010 | 8.43
slightly damp, uniform, less than 5%
] sandstone/siltstone fragments, no H/C staining or
4 odor
95—
100— ssS | SP 100 ft. SAND, light brown, very fine grained, 1.8 | 1006299-11 | <0.050 | <1.7 | <3.4 | <0.0010 | 5.93
] slightly moist, uniform, no sandstone fragments,
i no H/C staining or odor
105
] 1 110 ft. SAND, brown, very fine grained, uniform,
110— 88 H20 saturated, no sandstone fragments, no H/C - | 1006209-12 | <0.050 | <17 | <3.4 | <0.0010 | 84.1
i stainingorogor
115
120
125
130
Notes:

Drilied to 110 ft. Sampled every 10 ft. to saturation.

While pulling augers, H/C odor was noticed on some sand.

Back filled with 58 bags of bentonite chips, well hydrated

Low level BTEX are ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF BORING WSB-1

(Page 1 of 2)

WsSB-1 Date, Time Started : 06/08/10, 0900 Drilled By . WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/08/10, 1500 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter (8 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 48.9", W103° 18' 12.1" Drilling Equipment . CME-85 Company Rep. . Steve Terry, Navajo
Sample Type N
S8 Spiit Spoon (18" or 24™) g) —
o (=]
CB Core Barrel (2.5' or 5') —_ — — £ x
0] (=)] o o ~ o
< CT Auger Cuttings . X 4 N4 > =
= o c =2 [+) =] L —~
Depth | g T NR No recovery =3 £ £ E B B
"l 8% s slolel| 3 |5
Feet ® O | LabNo. | & 4 o 3 =
S| 2| g DESCRIPTION o o | Z | 2| Q| 5 |35
0 %
= CA E%Z%KOC 0-4 ft. CALICHE
] 5 69% —————————————
5— i
10— S8 : 110 ft. SAND with soft SANDSTONE, light brown, 0.0 | 1006499-01 | <0.050 | <1.7 <34 | <0.0010 | 343
] SP/SS 1 dry, no H/C staining or odor
15
20— SS _— 20 ft. SILTY SAND RdgAl\TDS?OI\E/SW_TS_TOWE,_ 0.1 1006499-02 | <0.050 | <1.7 <34 | <0.0010 | 59.2
] 1 sand light brown, very fine grained,
» 1 sandstone/siltstone soft, no H/C staining or odor
. SM/SS|:
25— :
30— Ss K 30f_t.SXND“,—re&jisﬁbravn,_verVﬁngto—f_ine_ | 00 | 100649903 |<0.050| <17 <34 | <0.0010 | 7.82
] grained, uniform, slightly moist, compact, no
sandstone/siltstone, no H/C staining or odor
s SP
35—
40| ss 140 ft. SILTY SAND and SANDSTONE/SILTSTONE, | 0.4 | 1008499-04 | <0.050 | <17 | <34 | <0.0010 | 37.0
7 ] sand light brown, very fine grained, sandstone
1 poorly cemented "cookies", dry, no H/C staining
e 1 or odor
45— :
SM/SS | 1
50— S8 : 1 50 ft. SILTY SAND with minor SANDSTONE 1.5 | 1006499-05 | <0.050 | <1.7 <34 | <0.0010 | 254
] fragments, sand light brown, very fine grained,
4 1 dry, sandstone fragments <10%, medium
55 B 1 cementing, no H/C staining or odor
60— SS 60?SET\F_SAND,Tght_br&‘vn,_very_ﬁne_ 7| 07 | 1008409-06 | <0.050 | <17 <34 | <0.0010 | 670
grained, dry, compact, no H/C staining or odor
A SM
3
65—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with 66 bags of bentonite chips, well hydrated

H/C - Hydrocarbon




&

i,

.
<]
<
=]
2
—
f
oo
@
S
(7]
=3
£
=)
<3
o
9
@
)
=3
<1
-
=]
£
=]
S
o
=
0
o
o
o
£
!
o
£
=
=]
Jei]
=
&
=1
=]
o
fnl
©
=
=
3
¢4
@
@
'
L
@
>
@
z
[}
2
o
<
>
<
zZ
=
3
a
=)
=4
o
<o
©
=1
S
=1
o
2,
]
>
©
Z
=
(7]
2
i
>
£
@
a
£
S
Q
=
N

el

RO

-
“!F.*? Safety & Environmental

«u}ziy Solutions, Inc.

LOG OF BORING WSB-1

(Page 2 of 2)

WSB-1
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started
Date, Time Complete

: 06/08/10, 0900
: 06/08/10, 1500
18 1/4in.

Hole Diameter

Lea County, New Mexico

Drilling Method

. Hollow Stem Auger

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with
: downhole hammer

Logged By : David Boyer, PG

N32° 52' 48.9", W103° 18' 12.1" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
S8 Split Spoon (18" or 24") g —_
o] (=2]
CB Core Barrel (2.5' or 5 —_ —_ —_ £ X
g ] > o o ~ =2
> CT Auger Cuttings — X X X < £
- O £ =) o) =) wl ~
Depth | ¢ T NR No recovery S £ £ £ o 2
in a (4] o o =2 - =1 o k!
Feet | § 8 é a Lab No 8 8 % 2 2
—_ . -
S 2| 5 DESCRIPTION a & | E |2 5 | 5
65—
1 SM
70— ss 70 ft. SAND, light brown, very fine grained, dry, | 1.8 | 1006499-07 | <0.050 | <17 | <3.4 | <0.0010 |<5.00
7 compact, no sandstone/siltstone, no H/C staining
or odor
75—
80— ss 80 ft. SAND, light brown, very fine grained, dry, 21 1006499-08 | <0.050 | <17 | <3.4 | <0.0010 | 8.56
T compact, no sandstone/siltstone, no H/C staining
4 or odor
85—
90— SS | SP 90 ft. SAND, light brown, very fine grained, dry, 2.1 1006499-09 | <0.050 | <17 <3.4 | <0.0010 | <5.00
sandstone/siltstone fragments <5%, no H/C
4 staining or odor
95—
100 SS 100 ft. SAND, light brown, very fine grained, 2.3 | 1006499-10 | <0.050 | <1.7 <3.4 | <0.0010 | 574
i slightly moist, compact no sandstone/siltstone
4 fragments, no H/C staining or odor
105
i 1 110 ft. SAND, brown, very fine grained, H20
110 SS saturated (barely), occasional (<5%) large -- 1006499-11 | <0.050 | <1.7 <3.4 | <0.0010 | 337
4 sandstone/siltstone fragments to 1 in., no H/C
- staining or o@r _________
115+
120
125
130 —
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with 66 bags of bentonite chips, well hydrated

H/C - Hydrocarbon
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LOG OF BORING WSB-2

(Page 1 of 1)

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Hole Diameter :81/4in.

Lea County, New Mexico
N32° 52' 48.2", W103° 18' 12.2"

Drilling Method
Drilling Equipment : CME-85

Date, Time Started . 06/09/10, 0700
Date, Time Complete : 06/09/10, 0900

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By
Company Rep.

- WDC Drilling and Wells

. 24-in. Splitspoon with

: downhole hammer
: David Boyer, PG
: Steve Terry, Navajo
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Sample Type .
(=]
SS Split Spoon (18" or 24") X —
[s)] lel]
CB Core Barrel (2.5' or 5') —_ —_ —_ e X
[+ el (=2 > ~ |22
ES CT Auger Cuttings — X X X > =
= O £ = > > i ~
Depth | ' T NR No recovery =% £ E £ E 3
in a| N o = - o ko)
Feet |E| & | o o | Lone | 2 | 2| S £ 2
—_ . oy
ot | & @ | X DESCRIPTION o || 2 5 5
0 %
: ;,Z%{OC 0-5 ft. CALICHE and caliche fragments to 5 ft.
- % % (@
7 SYVSYS
5_
4 7575
- % E% (&
] A _ o ___
10— sS ' 10 ft. SAND, light brown, fine grained, some silt, 64 | 1006499-12 | <0.050 |<1.7| <3.4 <0.0010 | 6.21
no sandstone/siltstone, dry, no H/C staining or
4 odor
15—
20— s8 20 ft. SAND, some sil, light brown, fine grained, 11.2 | 1006499-13 | <0.050 | 22 | <34 <0.0010 | 9.37
approx. 10% soft sandstone with occasional
4 harder fragments <1/4 in., dry, no H/C staining or
i odor
25—
30— ss 30 ft. SAND, brown, very fine grained, uniform, 231 | 1006499-14 | 1.5 |210| 110 | 0.0130(EX) | 14.0
no sandstone fragments, damp, H/C odor, no
- staining
35—
40— SS 40 ft. SAND, light gray, very fine grained, 66.8 | 1006499-15 | 4.0 |[810| 260 |0.1477(TEX)]| 15.7
occasional soft sandstone fragments, H/C
. staining and strongoder. .
45—
50—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.

As per instructions, stopped drilling and plugged hole. No H/C saturation so will reevaluate.

Back filled with 26 bags of bentonite chips, well hydrated
Low level BTEX are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF BORING WSB-3

(Page 1 of 2)

WSB-3
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/09/10, 0915
. 06/09/10, 1200

Drilled By
Sampling Method

: WDC Dirilling and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-3 log.bor

Section 36, T16S, R36E Hole Diameter 18 1/4in. . downhole hammer
Lea County, New Mexico Drilling Method - Hollow Stem Auger Logged By . David Boyer, PG
N32° 52'48.3", W103° 18" 12.3" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24") < .
o (=]
CB Core Barrel (2.5' or 5) —_ — —_ S X
()] (=)} (=2} = ~ o
S CT Auger Cuttings - X X X > =
~ O c =) > =) ul ~
Depth | o T NR No recovery =Y £ £ £ 'r_a 3
NEERE: £ slolz| s |8
Feet D Qo Lab No. id 4 o 5 =
ot | 8| @ | & DESCRIPTION a e |z |2 5 |5
0 % S
. CA %b %b g 0-5 ft. CALICHE
N 77
5 (07, A
10— 8S 10 ft. SILTY SAND, very light brown, very fine 25.4 | 1006499-16 | <0.050 | <17 | <3.4 | <0.0010 | <5.00
rained, dry, no sandstone/siltstone fragments,
. SM 9 Y. 9
i no H/C staining or odor
15
20— s 20t SILTY SAND, very light brown, very fine | 36.8 | 1006499-17 | <0.050 | <17 | <3.4 | <0.0010 | <5.00
] 1 grained, dry, soft thin sandstone/siltstone
i 1 "cookie" lenses.
R SM/SS
25— :
30— SS 30f_tSKNIfred_disﬁbravn,_veerin—e_toﬁne_ | 83 | 1008499-18 | <0.050 | <17 <34 | <0.0010 | <5.00
] grained, damp, uniform, compact, no
‘| sandstone/siltstone fragments, occasional white
B SP streak, no H/C staining or odor
35
40— SS 40ESITY_SAWD,TghﬁJr&—Nn,_verﬁine_ | 141 | 1008490-10 | <0.050 | <1.7 4.2 <0.0010 | <5.00
] grained, dry, with soft sandstone/siltstone, no
] p 1 H/C staining or odor
. SM/SS |
45— :
50-] ss 150 ft. SAND and SANDSTONE, sand light brown, | 153 | 1008499-20 | <0.050 | <17 | <34 | <0.0010 | 657
] 1 very fine grained, dry, sandstone soft to hard
: 1 lenses, poor to good consolidation, no H/C
A SP/SS | 1 staining or odor
55—
60— SS BOES-A_N[fIigFt bgwrrvew fine gEine_d, Ey " | 54 | 100640921 | <0.050 | <17 <3.4 | <0.0010 | 109
Sp compact, no sandstone/siltstone fragments, no
] H/C staining or odor
65
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.

Drilled to 110 ft. Sampled every 10 ft. to saturation.

Back filled with 60 bags of bentonite chips, well hydrated

H/C - Hydrocarbon
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LOG OF BORING WSB-3

(Page 2 of 2)

WSB-3

Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 06/09/10, 0915
: 06/09/10, 1200

Drilled By
Sampling Method

. WDC Drilling and Welis
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter :81/4in. . downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 48.3", W103° 18' 12.3" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24") g —_
o o
CB Core Barrel (2.5' or 5" —_ — — £ X
[ (=2 ()] =2 ~ (=]
& CT Auger Cuttings . X X X > S
~ O [= > > > w ~
Depth | ' T NR No recovery g £ £ £ s g
| E| S| 8 S | tbne | 2| 8| 8 g |2
ee [4p] —_ . £
sl 8| % DESCRIPTION a || 2| & | &
65—
s SP
70— ss 170 ft. SAND and SANDSTONE, sand light brown, | 99 | 100640922 | <0.050 | <1.7 | <3.4 | <0.0010 | 11.9
1 very fine grained, dry, sandstone approx. 15%,
i 1 soft fragments, no H/C staining or odor
. SP/SS
75—
80— ss 180 ft. SAND, light brown, very fine grained, dry, | 85 | 1006499-23 | <0.050 | <1.7 | <3.4 | <0.0010 | 122
less than 5% soft sandstone fragments, no H/C
] staining or odor
85—
- sP . o
90— SS 90 ft. SAND, light brown, very fine grained, dry, 18.5 | 1006499-24 | <0.050 | <1.7 <34 | <0.0010 | 438
compact, uniform, no sandstone/siltstone
4 fragments, no H/C staining or odor
95
100 s 1100 ft. SAND, light brown, very fine grained, | 117 | 100649925 | <0.050 | <17 | <34 | <0.0010 | 40.0
1 slightly damp at tip, compact, soft sandstone
i : i fragments approx. 5%, no H/C staining or odor
- SP/SS |-
105+ i
1104 ss | sp ~T110 ft. SAND, light brown, very fine grained, | -- | 100649926 | <0.050 | <1.7 | <34 | <0.0010 | 137
=\ compact, H20 saturated, <5%
] sandstone/siltstone fragments, no H/C staining or
B odor
"5 - — — - — - - — — — — — =
120
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Back filled with 80 bags of bentonite chips, well hydrated

H/C - Hydrocarbon
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LOG OF BORING WSB-4

(Page 1 of 2)

WSB-4
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/09/10, 1315
: 06/10/10, 15615

Drilled By
Sampling Method

: WDC Drilling and Welis
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-4 log.bor

Section 36, T16S, R36E Hole Diameter 28 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.0", W103° 18' 12.5" Drilling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24") §’ —_
o o
CB Core Barrel (2.5' or 5 — —_ _ £ X
@ o > =) — [o))
ES CT Auger Cuttings - 4 X X < £
= &) € ) IS) =) w ~
Depth | o T NR No recovery a E E E & S
in o 2] o k= ~ = - o) T
Feet | & ? & o Lab No 8 8 % 2 2
sl 2| g DESCRIPTION Q gl E g 5 5
0 ] % —
. %. 0-5 ft. CALICHE and SAND,
s |owselid
] K
4 244!
10— SS 10 ft. SAND, light brown, very fine grained, 8.4 | 1006499-27 | <0.050 | <1.7 <3.4 <0.0010 <5.00
] slightly damp, no sandstone/siltstone
i fragments, no H/C staining or odor
s SP
15— 15-17 ft. SAND, dark gray, strong H/C odor
20— ss 120 % SILTY SAND, light to dark gray, very fine | 90.3 | 100649928 | 270 | 1,600 | 690 | 17.8(EX) | 566
] 1 grained, dry, H/C impacted, strong H/C odor
“|l Backfilled with 8 bags bentonite.
— SM .
25+
30 ss 6/10/10 Re-entered WSB-4 by driling out | 884 | 1006499-42 | 300 | 1,000 | 400 | 516 (T.EX) | 7.53
] bentonite.
30 ft. SAND, brown to dark gray, very fine
E SpP grained, no sandstone fragments, no free liquid
35 \(gloves are dry), very strong H/C odor
4 30-40 ft. Color changing back to dark brown.
B | Still strong H/C odor, damp but no free liquid.
40— SsS 140 ft. SILTY SAND with 349 | 1006499-43 | 470 | 2,700 | 800 | 30.4(T.EX) | 14.0
] 1 SANDSTONE/SILTSTONE, sand light brown,
i 1 very fine grained, dry, 15-20%
E 1 sandstone/siltstone, soft to very hard, no
45 1 staining, strong H/C odor
50— SS 150 ft. SILTY SAND with 262 | 1006499-44 | 340 | 2,600 | 810 | 53.0(T.EX) | 226
smss| 1 SANDSTONE/SILTSTONE, sand light brown,
N 1 very fine grained, dry, sandstone/siltstone
R 1 15-20%, soft to very hard, no staining, strong
55 | H/C odor
- 160 ft. SILTY SAND with
60— SS 1 SANDSTONE/SILTSTONE, sand Iight brown, 473 1006499-45 250 3,300 1,200 | 16.3(TEX) | 23.2
4 { very fine grained, damp, sandstone/siltstone
B 1 10-15%, soft to very hard, no staining, very
] I~ strong H/C odor
65—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Mixed 6 bags QuikGrout, ~45-50 ft. grouted, Back filled remainder with 37 bags of bentonite chips, well hydrated.
BTEX detections are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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Safety & Environmental
Solutions, Inc.

LOG OF BORING WSB-4

(Page 2 of 2)

WSB-4 Date, Time Started : 06/09/10, 1315 Drilled By - WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/10/10, 1515 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter 28 1/4in, - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.0", W103° 18' 12.5" Drilling Equipment : CME-85 Company Rep. - Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24" §’ —_
[e)] o
CB Core Barrel (2.5' or 5) — —_ — g X
@ L2 o0 o2 ~ o
53 CT Auger Cuttings . 4 X =4 > £
= o S > > =] i ~
Depth | o T NR No recovery S £ c £ 5 3
NI & slolx| 3 |3
Feet 053 o Lab No. 04 x @] 2 =
gl 2| & DESCRIPTION a o | &t & | Q K 5
65—
70— SS ] 70 ft. SILTY SAND with 190 | 1006499-46 | 67 2,800 | 1,200 3.2 (E.X) 16.5
i 1 SANDSTONE/SILTSTONE, sand light brown,
4 — very fine grained, damp, sandstone/siltstone
- - 1 fragments to 1 in., soft to very hard, no H/C
75 ] staining, less H/C odor
80— SS :@ 80 ft. SILTY SAND with 82.3 | 1006499-47 | 150 | 3,500 | 1,100 | 8.85(T,EX) | 27.2
] SM/SS ~3 SANDSTONE/SILTSTONE, sand light brown,
1 very fine grained, dry, sandstone/siltstone
- ~ 1 5-10%, soft to medium hard, no H/C staining,
857 some H/C odor
90— sS — 90 ft. SILTY SAND and poorly consolidated 472 | 100649048 | 51 | 380 | 210 | 0.017(EX) | 116
] —] SANDSTONE/SILTSTONE, sand very light
- — 1 brown, very fine grained, dry,
- —1 sandstone/siltstone light brown to white,
95—_ — poorly cemented, mostly soft, no H/C staining,
- ~ some H/C odor
100— SS 100 ft. SAND, brown, very fine grained, slightly | 85.8 | 1006409-49 | <0.050 | 24 23 <0.0010 | 571
_ damp, uniform, compact, no
N sandstone/siltstone fragments, no H/C staining,
i SP slight H/C odor
105—
110-| ss | SM 110 ft. SILTY SAND, brown, very fine grained, | -- | 100649950 | <0.050 | 23 | <34 | <0.0010 | 9.61
) H20O saturated, no H/C staining or sheen,
_ possible H/Codor
115—
120—'1
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilied to 110 ft. Sampled every 10 ft. to saturation.
Mixed 5 bags QuikGrout, ~45-50 ft. grouted, Back filled remainder with 37 bags of bentonite chips, well hydrated.

BTEX detections are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-5 log.bor

WSB-5 Date, Time Started 1 06/09/10, 1415 Drilled By : WDC Dirilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/11/10, 1000 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 48.0", W103° 18' 12.8" Drilling Equipment : CME-85 Company Rep. - Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24"} g —
o o
CB Core Barrel (2.5' or 5') _ —_ — S X
@ )] o > ~ =]
53 CT Auger Cuttings — X X X x £
~ O 3 <) [+ =] L ~
Depth o T NR No recovery [<% E £ g 'c_n %
n a3 g = S | o | « S 5
Feet ) Lab No. X x o S <
ot | 5| & | & DESCRIPTION o | La g |2 o S
0 S s
1 ca P4 0-3 ft. CALICHE
5]
10— SS 10 ft. SAND, light brown, very fine grained, 101 | 1006499-29 [ 5.3 190 130 4 0.035(T.X) | 146
] SP dry, uniform, no sandstone/siltstone fragments,
i no H/C staining or odor
15 15-17 ft. Light to dark gray, strong H/C odor
20— ss 20 ft. SILTY SAND, light to dark gray, very fine | 484 | 1008499-30 | 140 | 480 | 130 | 19.8(TEX) | 27.0
grained, dry, very strong H/C odor
i Backfill with 9 bags bentonite awaiting possible
4 SM redrill and deepening.
25+
30 sS 6/11/10 onsite 0645 to drill out 20 ft. plug. | 225 | 1006499-51 | 110 | 2100 | 810 |11.95(TEX)| 7.7
30 ft. SAND, reddish-brown, very fine grained,
] H20 damp, uniform, compact, no H/C staining,
4 SP strong H/C odor
35—+
40-] ss 40t SILTY SANDand 350 | 1006499-52 | 400 | 5100 | 1,800 |100.3 (T.EX)| 17.2
1 SANDSTONE/SILTSTONE, sand light brown,
i 1 very fine grained, dry, sandstone soft to hard,
= 1 no H/C staining, strong H/C odor
45 1
]
50— SS 1 50 ft. SILTY SAND and 132 | 1006499-53 | 610 4800 | 2,000 | 37.4(T.EX) | 237
] smiss |k 1 SANDSTONE/SILTSTONE, sand light brown,
i 1 very fine grained, slightly damp, minor H/C
E 1 staining, strong H/C odor, possible minor show
55 1 H/C saturation (evaporates)
60— SS 160 ft. SILTY SAND and 124 | 1006499-54 | 0.62 430 200 | 0.0087 (EX) | 15.2
] 1 SANDSTONE/SILTSTONE, sand light brown,
i 1 very fine grained, sandstone 10-15%, soft, no
. ] H/C staining, H/C odor
65—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.

Drilled to 110 ft. Sampled every 10 ft. to saturation.

Plugged back with 4 barrels (192 gallons) Quik-grout and 28 bags of bentonite chips, well hydrated.
BTEX detections are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-5 log.bor

WSB-5 Date, Time Started : 06/09/10, 1415 Drilled By - WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/11/10, 1000 Sampling Method : 24-in. Spiitspoon with
Section 36, T16S, R36E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.0", W103° 18' 12.8" Drilling Equipment . CME-85 Company Rep. . Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24™) g —_
o (=2]
CB Core Barrel (2.5' or 5') — — — £ x
(0] (=] (=2] oD ~ o
=3 CT Auger Cuttings . X X X > =
[ Q e [=)} o)) [«)] i) —
Depth o T NR No recovery a é §, é lc_c) 8
FIn t g 8 % E Lab No 8 8 % g s
= . K
et | 8| & | & DESCRIPTION Q oo 2|2 5 S
65— pER——
: SM/SS |;
70— SS ] 70ESKNDfIig—rE bgwn—,—veﬁ fine gaine_d, " | 655 | 1006499-55 | <0.050 | 5.0 <34 <0.0010 17.2
1 dry, with minor soft SANDSTONE approx. 5%,
] _ 1 no H/C staining, H/C odor
- SP/SS | 1
75— :
80— sS 80 ft. SILTY SAND, light brown, very fine | 138 | 1006499-56 | <0.050 | 69 35 <0.0010 | 17.5
grained, compact, dry, minor soft sandstone
] <5%, no H/C staining, H/C odor
- SM
85—
90— SS 1 QOESITY_SA—I\TD;dgAI\ES?OI\E, s_andTght_ 83.5 | 1006499-57 20 210 110 0.32(EX) | 26.4
1 brown, very fine grained, compact, dry, 5-10%
] ; 1 sandstone/siltstone fragments to 1/4 in., no H/C
- SM/SS | 1 staining, H/C odor
95—
100 S 100 ft. SAND, light brown, very fine grained, | 81.8 | 1006499-58 | <0.050 | 93 52 <0.0010 | 141
compact, slightiy damp, <5%
] sandstone/siltstone fragments, no H/C staining,
i Sp some H/C odor
105+
110— SS | SP/SS | [ 110 ft. S_ANB, b—rawn_,ve_ry fine g_raingd,_ | -~ | 1006499-59 | <0.050 | <1.7 <3.4 <0.0010 <5.00
- compact, H20 saturated, approx 5%
] SANDSTONE/SILTSTONE fragments, no H/C
- staining or odor
M5 = = = - — — — — — —
120
125
130+
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.

Drilled to 110 ft. Sampled every 10 ft. to saturation.

Plugged back with 4 barrels (192 gallons) Quik-grout and 28 bags of bentonite chips, well. hydrated.
BTEX detections are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF BORING WSB-6

(Page 1 of 2)

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

WSB-6

Date, Time Started

Hole Diameter ;8 1/4in.

Lea County, New Mexico
N32° 52'47.4", W103° 18' 12.4"

Drilling Method
Drilling Equipment . CME-85

1 06/10/10, 0630
Date, Time Complete : 06/10/10, 1020

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By

Company Rep.

- WDC Drilling and Wells
. 24-in. Splitspoon with
: downhole hammer
: David Boyer, PG
: Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-We!l Logs\Boring Logs - soil borings\WSB-6 log.bor

Sample Type =
SS Split Spoon (18" or 24") g —_
o o
CB Core Barrel (2.5' or 5') —_ — — £ X
(Y] o (o2} o ~ o
£ CT Auger Cuttings - X ¥ X > £
- O € o3 > =3 w ~
D?pth © E NR No recovery 3 E £ £ s 2
o |[E| 8 | 8 o | | 2| 28| 5 |2
sl 2| % DESCRIPTION a S E | E |2 5 | 5
0
- cA DXOXD] 0-2 ft. CALICHE
5]
10— SS | 110 ft. SILTY SAND and SANDSTONE/SILTSTONE, | 57 | 1006499-31 | <0.050 | <1.7 <34 | <0.0010 | 67.3
SM/SS - 4 !
7 1 sand light brown, fine grained, sandstone to 1
N 1 in., poor to medium cementing, no H/C staining or
B odor
15—
20— SS ‘ 20ESIT\?—SAND,—ITght_bra/—vn;ery_ﬁne_ I 1006499-32 | <0.050 | <1.7 <3.4 | <0.0010 | 658
il grained, slightly damp, occasional very soft
] sandstone, no H/C staining or odor
e SM
25—+
30— ss 30ESKND,_reaaisﬁbravn,—;erVﬁnggrEneE | 210 | 100649933 | <0.050 | <1.7 | <34 | <0.0010 | 19.1
moist, <56% poorly cemented sandstone/siltstone,
] no H/C staining or odor
. SP
35
40- ss 140 ft. SILTY SAND and soft | 71 | 1006499-34 | <0050 | <17 | <34 | <0.0010 | 42,0
1 SANDSTONE/SILTSTONE, sand light brown, very
] — fine grained, dry, sandstone soft to medium
R SM/SS 1 cementing, no H/C staining or odor
45—
50 ss 150 ft. SILTY SAND, light brown, very fine | 115 | 1006499-35 | <0050 | <17 | <34 | <0.0010 | 47.9
| grained, slightly damp, <5% soft sandstone, no
a H/C staining or odor
55
SP
60— SS 60 ft. SILTY SAND, light brown, very fine 6.7 | 1006499-36 | <0.050 | <1.7 <3.4 | <0.0010 | 58.0
] | grained, slightly damp, no sandstone/siltstone
| :] fragments, no H/C staining or odor
.
65—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Back filled with 61 bags of bentonite chips, well hydrated

H/C - Hydrocarbon
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WSB-6
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico
N32° 52'47.4", W103° 18' 12.4"

Date, Time Started
Date, Time Complete

: 06/10/10, 0630
1 06/10/10, 1020

Hole Diameter 18 1/4in.
Drilling Method : Hollow Stem Auger
Drilling Equipment : CME-85

Drilled By
Sampling Method

Logged By

Company Rep.

: WDC Drilling and Wells
. 24-in. Splitspoon with

: downhole hammer

. David Boyer, PG

: Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-6 log.bor

Sample Type .
SS Split Spoon (18" or 24") §’ _
o (=2}
CB Core Barrel (2.5' or 5') —_ —_ _ £ X
[ (=2} o o ~ (o))
e CT Auger Cuttings R X X X x £
= O € <) o) S L ~
Depth | ' T NR No recovery o S (S S E 3
in a ] o k= ~ - — o °
Feet |E| & | o o | N | 2 | 2] 8 g 2
= . Ky
sl 2 |k DESCRIPTION o el g1 2| & |=5
65—
. SP
70— SS 70f_tSKNID—,—IigFt br-c;wrrve?y— fine gr_aine_d, ] e 1006499-37 | <0.050 | <1.7 <3.4 | <0.0010 | 50.7
] slightly damp, soft sandstone fragments <5%, no
H/C staining or odor
8 SP
75—
80— ss 180 ft. SAND and SANDSTONE/SILTSTONE, sand | 51 | 1006499-38 | <0.050 | <1.7 | <34 | <0.0010 | 55.2
] -1 light brown, very fine grained, dry, 5-10%
i 1 sandstone/siltstone fragments, soft to medium
N 1 cement, no H/C staining or odor
85— 1
90— sS 1 90 ft. SAND and SANDSTONE/SILTSTONE, sand 3.2 | 1006499-39 | <0.050 | <1.7 <34 | <0.0010 | 39.2
] 1 light brown, very fine grained, dry, 5-10%
i 1 sandstone/siltstone fragments, soft to medium
95 4 SP/SS 1 cement, no H/C staining or odor
100— SS 100 ft. SAND and SANDSTONE/SILTSTONE, sand | 3.1 1006499-40 | <0.050 | <17 <34 | <0.0010 | 357
] — light brown, very fine grained, damp, approx. 5%
| -] sandstone/siltstone fragments, soft, no H/C
E | staining or odor
105 —
110— SS | SP 110 ft. SAND, Iig_ht brown, v;ry ﬁegrain_ed,_l-iZO_ 1 - 1006499-41 | <0.050 | <1.7 <34 | <0.0010 | 266
] saturated, one soft sandstone/siltstone fragment,
i \14in. no HIC staining orodor, ____ __
115
120
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Dritied to 110 ft. Sampled every 10 ft. to saturation.

Back filled with 61 bags of bentonite chips, well hydrated

H/C - Hydrocarbon
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Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-7 log.bor

WSB-7 Date, Time Started - 08/11/10, 1130 Drilled By - WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/11/10, 1600 Sampling Method - 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 47.7", W103° 18' 12.2" Drilling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24" 2’ _
[@)] (=2}
CB Core Barrel (2.5' or 5" —_ — — £ X
[ =] 2] o ~ o
< CT Auger Cuttings . X X X > €
~ Q £ o > =) ul =~
Depth | o T NR No recovery s £ £ 13 E 2
n el 8|k £ slolz| 5 |2
Feet o Lab No. 14 x ®) ° e
ot || & | E DESCRIPTION o E 2| 2| 5 |=5
0 ] %gg q
N TR CALICHE to 7-8
] cA BBH oot
5] Syidyid
] ) _%f% _____________
10— SS 110 ft. SILTY SAND with SANDSTONE, sand light 40.8 | 1006499-60 | <0.050 | <1.7 <3.4 | <0.0010 | 125
1 brown, very fine grained, dry, sandstone
1 approx. 10%, soft with several hard fragments,
15 s no H/C staining or odor
] SM/SS ]
20— ss 120 ft. SILTY SAND and SANDSTONE/SILTSTONE, | 25.7 | 1006499-61 | <0.050 | <1.7 <34 | <0.0010 | 203
7 1{ sand light brown, very fine grained, dry,
i 1 sandstone/siltstone soft to well cemented, no
o5 1 H/C staining, possible light H/C odor
30 ss 130 ft. SAND, light brown, very fine grained, | 459 | 100649962 | <0.050 | <17 | <34 | <0.0010 | 14.0
] 1 slightly damp, with soft SANDSTONE, no H/C
] 1 staining, little or no H/C odor
35
40— ss —] 40 ft. SAND with SANDSTONE/SILTSTONE, sand 29.4 | 1006499-63 | <0.050 | 56 15 <0.0010 | 21.8
] 1 light brown, very fine grained, dry,
1 sandstone/silistone approx 20%, hard, no H/C
45 B SP/SS 1 staining, possible slight H/C odor
50— SS 1 50 ft. SAND and SANDSTONE/SILTSTONE, sand 20.1 | 1006499-64 | <0.050 | 3.3 10 <0.0010 | 21.1
] — light brown, very fine grained, dry,
4 1 sandstone/siltstone approx. 20%, hard, no H/C
E —1 staining, slight H/C odor
55— 1
60— SS —60ft SILTY SANDwWith ] 12.9 | 1006499-65 | <0.050 | 4.2 11 <0.0010 | 22.2
swsss| — SANDSTONE/SILTSTONE, sand light brown,
] : 1 white streaks, very fine grained, dry,
‘1" sandstonef/siltstone 5-10%, soft, no H/C staining,
65— —==— possible H/C odor
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with bentonite chips, well hydrated

H/C - Hydrocarbon
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WSB-7
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started
Date, Time Complete

Hole Diameter :81/4in,

Lea County, New Mexico

Drilling Method

1 06/11/10, 1130
1 06/11/10, 1600

: Hollow Stem Auger

- WDC Drilling and Wells
: 24-in. Splitspoon with

. downhole hammer

: David Boyer, PG

Drilled By
Sampling Method

Logged By

Z:\Company Files\Navajo\2000 cleanupsiNAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-7 log.bor

N32° 52'47.7", W103° 18" 12.2" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type —
SS Split Spoon (18" or 24") g —
e (=]
CB Core Barrel (2.5' or 5') —_ — — 1S X
V] o0 (2] =2 ~ o
< CT Auger Cuttings R 4 ¥ X x £
[ &} £ =] o =] i ~
Depth | 'y T NR No recovery Q S S £ 'U_J 3
NEHERE & slolezl| s |3
Feet 7] =] Lab No. x vd @] S =
sl g | & DESCRIPTION a €1 22| 3 |5
65—
70— SS ] 70 ft. SILTY SAND with 9.3 | 1006499-66 | <0.050 | <1.7 38 <0.0010 | 25.2
7 1 SANDSTONE/SILTSTONE, sand light brown, very
4 1 fine grained, dry, sandstone/siltstone soft to
B 1 hard, white streaks, no H/C staining, possible H/C
75 ; 1 odor
. SM/SS
80— SS 1 80 ft. SILTY SAND with SANDSTONE, sand light 6.8 | 1006499-67 | <0.050 | 7.3 12 <0.0010 | 27.3
] { brown, very fine grained, dry, sandstone soft,
i 1 approx 5-10%, with white streaks, no H/C
- 1 staining, slight H/C odor
85— 1
90— SS ] QOFtTSKleIigH bEWrrveE fine gainai, T 7] 102 | 1006499-68 | <0050 | 64 76 <0.0010 | 30.9
1 slightly damp, with approx 5% soft SANDSTONE,
] : 1 no H/C staining, slight H/C odor
R SP/SS |; 1
95— :
100— SS 100 ft. SAND, Iig_ht brown, v?e—ry ﬁegrain_ed,_dry,_ 1 a2 1006499-69 | <0.050 | 3.8 7.3 <0.0010 | 281
] with <5% sandstone fragments, fragments hard,
] small <1/4 in., no H/C staining, slight H/C odor
. SpP
105
110 ss |smiss|[JT—] 110 ft. SILTY SAND, light brown, H20 saturated, | -- | 1006499-70 | <0.050 | 6.4 89 | <0.0010 | 175
] — very fine grained, with 5-10%
1 sandstone/siltstone fragments, no free product,
115 - possibie slight H/C odor, no H/C staining
120
125
130
Notes:

Knifed location prior to driling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with bentonite chips, well hydrated

H/C - Hydrocarbon




12
“-’Q‘? Safety & Environmental
Solutions, Inc.

LOG OF BORING WSB-8

(Page 1 0of 2)

WSB-8
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 06/26/10, 0700
. 06/26/10, 1215

Drilled By

Sampling Method

: WDC Dirilling and Wells
: 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-8 log.bor

Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52'48.2", W103° 18' 12.2" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24™) g —_
o (=]
CB Core Barrel (2.5' or 5') —_ —_ — £ x
[} o o0 A ~ jo)
< CT Auger Cuttings - X N X x £
= O [= =) > [s] i ~
Depth | g I NR No recovery s £ S £ 5 3
Feet | E g = o | LabNo g | g 5 g 2
=t . £~
gl 8|k DESCRIPTION o L |z |9 5 5
0 < - -
- 9\%% wSB-8 drilled adjacent to WSB-2
A S5 74 0-5 ft. CALICHE
- 5
4 CA 75745
5 Z
. 5K CALICHE to 7-8 ft.,
] oo
10— SS 10 ft. SILTY SAND, light brown, very fine 0.8 1007008-01 | <0.050 | <1.7 <3.4 <0.0010 5.32
7 grained, <5% SANDSTONEfragments, no H/C
1 SM staining or odor
15—
20— SS 20 ft. SILTY SAND with soft white CALICHE, | 0.0 | 1007008-02 | <0.050 | 2.2 <34 <0.0010 352
] SM/CA sand light brown, very fine grained, black
] streaks (staining), no H/C odor
25+ z ——— = = = — — — — — —
E 25 ft. SAND, gray with H/C odor
30— SS 30 ft. SAND, light brown, very fine grained, 3.5 | 1007008-03 43 950 370 4.0 (E.X) 14.7
7 uniform, water damp, very strong H/C odor, no
H/C staining
35
A SP
40— SS 40 ft. SAND, light brown, very fine grained, 2.4 | 1007008-04 19 860 <340 | 217 (TEX) | 62.2
7 uniform, water damp, with white caliche
i streaks, H/C odor
45—
]
50— SS 1 50 ft. SAND with SANDSTONE/SILTSTONE, 2.2 | 1007008-05 | <0.050 | <1.7 <34 <0.0010 49.4
1 sand very fine grained, sandstone/siltstone
J ; 1 fragments >10%, partially cemented, white
g SP/SS 1 streaks, H/C odor, no H/C staining
55— ’
60— SS 1 6Of_t.SITY_SAND;1d§AI\ES?OI\E, s_and,_ | 34 | 1007008-06 | <0.050 | 2.2 <3.4 <0.0010 229
SM/SS 1 light brown, very fine grained, poorly
] 1 consolidated sandstone fragments 5-10%, no
4 —1 H/C staining or odor
65—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.

Drilled to 110 ft. Sampled every 10 ft. to saturation.

Plugged back to 5 ft. with 14 bags Quik-Grout.

BTEX detections are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF BORING WSB-8
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WSB-8
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started
Date, Time Complete

Hole Diameter :81/4in.

Lea County, New Mexico

Drilling Method

1 06/26/10, 0700
: 06/26/10, 1215

: Hollow Stem Auger

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with
. downhole hammer

Logged By . David Boyer, PG

N32° 52' 48.2", W103° 18' 12.2" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24™) g _
o (=]
CB Core Barrel (2.5 or 5') —_ — — IS X
[} (2] (=)} o ~ o
S CT Auger Cuttings — X X X > £
== O £ =] o) =) L ~
Depth | T NR No recovery o S S £ E S
in a w o = ~ = - o k)
Feet |[E| @ | ® o | oo | B | 2] 5 g 2
_ . Kad
Sl % | g DESCRIPTION Q 2 I ° =
65—
- SM/SS
70— sS 170 ft. SILTY SAND, light brown, very fine | 24 | 1007008-07 | <0.050 | <1.7 | <34 | <0.0010 | 550
] grained, sandstone fragments <5%, "sweet"
aromatic odor, no H/C staining
75
- SM . .
80— sSs 80 ft. SILTY SAND, light brown with white 1.5 | 1007008-08 | <0.050 | <17 | <3.4 <0.0010 69.1
] streaks, very fine grained, <5%
4 sandstone/siltstone fragments, slight odor, no
e H/C staining
85—
90— ss QOESKNES,—Iigh_t b%wrrver_y fine gaine_d, | 19 | 1007008-08 1.1 350 <85 |0.0214 (T.EX)| 16.4
compact, uniform, slightly damp, no silt, no
] sandstone/siltstone fragments, no H/C staining,
i little or no odor
95—
100— S8S | SP :| 100 ft. SAND, light brown, very fine grained, 1.3 | 1007008-10 | 0.075 8.1 <34 <0.0010 10.0
] ;| compact, uniform, slightly damp, no silt, no
4 :| sandstone/siltstone fragments, no H/C staining,
5 little or no odor
105 —
110— SS -1 110 ft. SAND, light brown, very fine grained, 2.3 | 1007008-11 | <0.050 | <1.7 <3.4 <0.0010 334
] compact, uniform, slightly damp, no silt, no
i sandstone/siltstone fragments, H20 saturated,
115 B no H/C staining, little or no odor, no oil seen
120
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.
Plugged back to 5 ft. with 14 bags Quik-Grout.

BTEX detections are toleune, ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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WSB-9
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/26/10, 1245
1 06/26/10, 1530

Drilled By
Sampling Method

. WDC Dirilling and Wells
: 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-9 log.bor

Section 36, T16S, R36E Hole Diameter 8 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 48.1", W103° 18' 12.7" Drilling Equipment : CME-85 Company Rep. - Steve Terry, Navajo
Sample Type R
SS Split Spoon (18" or 24") g —
o (=]
CB Core Barrel (2.5' or 5') —_ — — £ X
[o}] (=] {e)] (2 ~ [e)]
< CT Auger Cuttings R X X X x £
~ &) € =) > [+ w -~
Depth o T NR No recovery o E E g 'u_a %
n |2 8 % = o o x I 15
Feet o Lab No. x 1 @] 3 =
et | & | @ | & DESCRIPTION Q |z |2 5 5
0
= CA 1-4 ft. CALICHE
5
T -
10— SS 110 ft. SILTY SAND with frequent 0.8 | 1007008-12 [ <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] 1 SANDSTONE/SILTSTONE, sand light brown, very
4 1 fine grained, sandstone/siltstone approx. 20%,
157 1 soft to hard, white, dry, no H/C staining or odor
{1 |swssf ]
20— Ss 1 20 ft. SILTY SAND with frequent 1.3 | 1007008-13 | <0.050 | <1.7 | <3.4 | <0.0010 | 71.2
] 1 SANDSTONE/SILTSTONE, sand light brown, very
i 1 fine grained, dry, sandstone/siltstone approx.
. 1 10%, soft to hard, white, dry, no H/C staining or
25 1 odor
30— SS . 30?t—.SXNIfIigFt bEwrrveW fine gainai, | o8 | 100700814 |<0050| <17 | <34 | <0.0010 | <5.00
1 uniform, damp, approx 5%
] 1 SANDSTONE/SILTSTONE, no H/C staining or odor
- SP/SS |:
35—
40— ss 140 SILTY SAND with ] 02 | 1007008-15 | <0.050 | <17 | <34 | <0.0010 | 71.2
1 SANDSTONE/SILTSTONE, sand light brown with
] | white streaks, very fine grained, dry,
4 1{ sandstone/siltstone 5-10%, no H/C staining or
45—: 1{ odor
50— S8 1 50 ft. SILTY SAND with 0.0 | 1007008-16 | <0.050 | <1.7 <34 | <0.0010 | 154
] SM/SS 1 SANDSTONE/SILTSTONE, sand light brown, very
1 fine grained, dry, sandstone/siltstone 10-20%,
55 E 1 soft to hard, no H/C staining or odor
60— SS 160 ft. SILTY SAND with occasional large well 0.0 | 1007008-17 | <0.050 | <1.7 <3.4 | <0.0010 | 69.1
N 1 cemented SANDSTONE, sand light brown, very
i 1 fine grained, sandstone <10%, fragments to 1.5
e —7 in., no H/C staining or odor
65—
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilied to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with 13 sack of Quik-grout

H/C - Hydrocarbon
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WSB-9
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started

Hole Diameter :81/4in,

Lea County, New Mexico
N32° 52' 48.1", W103° 18' 12.7"

Drilling Method
Drilling Equipment : CME-85

1 06/26/10, 1245
Date, Time Complete : 06/26/10, 1530

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By

Company Rep.

: WDC Dirilling and Wells
. 24-in. Splitspoon with

. downhole hammer

: David Boyer, PG
: Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-9 log.bor

Sample Type s
SS Split Spoon (18" or 24") g) —_
o (2]
CB Core Barrel (2.5' or 5") o~ — —~ £ x
1)) (=) (=2} o ~ (o))
< CT Auger Cuttings . X 4 X > =
~ O [= [s) S S w ~
Depth | ' T NR No recovery Q S E £ 'cE %
NEHEEE: g slolz| 5 |3
©
Feet D o Lab No. 14 x @] st =
ot | 5| & | & DESCRIPTION a abNo. | & | & | O 5 |5
65— —
70— SS 1 70 ft. SILTY SAND, light brown, very fine 0.0 1007008-18 | <0.050 | <1.7 36 <0.0010 | 99.3
7 SM/SS 1 grained, dry, with poorly consolidated
1 SANDSTONE/SILTSTONE, approx. 5%, no H/C
. 1 staining or odor
75—+ .
80— S [ 801t SILTY SAND, light brown, very fine | 00 | 100700818 | <0050 | <17 | <34 | <0.0010 | .84
1l grained, dry, less than 5% sandstonef/siltstone
] fragments, no H/C staining or odor
. SM
85—
90— ss {90t SILTY SAND, light brown, very fine | 00 | 1007008-20 | <0.050 | <1.7 | <34 | <0.0010 | 9.56
1 grained, dry, frequent very poorly consolidated
] 1 SANDSTONE/SILTSTONE, approx. 5-10% with
4 SM/SS 1 white streaks, no H/C staining or odor
95—
100 ss 100 ft. SAND, light brown, very fine grained, | 00 | 1007008-21 | <0.050 | <17 | <34 | <0.0010 | <5.00
] damp, no H/C staining or odor
105 SP
] 110 ft. SAND, light brown, very fine grained, H20
110— SS saturated, no H/C staining or odor - 1007008-22 | <0.050 [ <1.7 | <34 | <0.0010 | 29.2
115
120
4
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with 13 sack of Quik-grout

H/C - Hydrocarbon
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WSB-10
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico
N32° 52' 48.0", W103° 18' 12.9"

Date, Time Started
Date, Time Complete

: 06/28/10, 1245
: 06/28/10, 1505

Hole Diameter .8 1/4in.
Drilling Method . Holiow Stem Auger
Drilling Equipment : CME-85

Drilled By
Sampling Method

Logged By

Company Rep.

- WDC Drilling and Wells
. 24-in. Splitspoon with

. downhole hammer

. David Boyer, PG

: Steve Terry, Navajo

Sample Type —_
SS Split Spoon (18" or 24") §’ —_
fe)) (=}
CB Core Barrel (2.5' or 5) —_ — —_ £ 4
[+9] [=2] (2] o ~ [=)]
"_>’: CT Auger Cuttings —_ X X %) % £
[=)] [=)] ~
Depth | o NR No recovery g. S (S £ E 3
in o (7] =Y ~ ~ E a =
Feet | & | & DESCRIPTION o Lab No £ 2 ] 3 £
7)) D a ’ o 0 s [ (&)
0
b CA 0-4 ft. CALICHE
3 I 0
10— SS ~ 110 ft. SILTY SAND with frequent -- 1007008-34 | <0.050 | <17 <3.4 | <0.0010 | 20.3
] SANDSTONE/SILTSTONE fragments, sand light
i brown, very fine grained, sandstone/siltstone
15 A — 5-10%, no H/C staining or odor
1 SM/SS
20— ss —4 20 ft. SILTY SAND with frequent 0.0 | 1007008-35 | <0.050 | 2.9 <3.4 | <0.0010 | 434
7 1 SANDSTONE/SILTSTONE fragments, sand light
— brown, very fine grained, sandstone/siltstone
25 1 - 5-10%, no H/C staining or odor
30— sS 30 . SILTY SAND gec&nir@cl&n—vﬁth—l—ess_ | 00 | 100700836 | <0050 | <17 <34 | <0.0010 | 340
] sandstone/siltstone fragments (approx 5%) at
top, damp at shoe, no H/C staining or odor
R SM
35—
40— ss — 40 ft. SILTY SAND, light brown, with frequent | 0.0 | 1007008-37 | <0.050 | 2.2 | <34 | <0.0010 | 116
] - { SANDSTONE/SILTSTONE fragments (approx.
] — 10%), dry, no H/C staining or odor
. SM/SS [i]: k
45— |
1
50— SS 50 ft. SILTY SAND, light brown, very fine | 00 | 1007008-38 | <0.050 | 2.4 | <34 | <0.0010 | 477
i grained, less than 5% sandstone/siltstone
fragments, slightly damp, no H/C staining or odor
. SM
55—
60— SS 160 ft. SILTY SAND and SANDSTONE/SILTSTONE, | 0.0 | 1007008-38 | <0.050 | <1.7 | <34 | <0.0010 | 78.1
] SM/SS — light brown, very fine grained,
4 1 sandstonef/siltstone light brown with white
~ | streaks, soft to very hard fragments, no H/C
65— staining or odor )
Notes:

Knifed location prior to drilling to & ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with bentonite, hydrated.

H/C - Hydrocarbon




Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-10 tog.bor

Jgp Safety & Environmental LOG OF BORING WSB-10
gw‘.x" Solutions, Inc.
l‘ (Page 2 of 2)
WSB-10 Date, Time Started : 06/28/10, 1245 Drilled By - WDC Dirilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/28/10, 1505 Sampling Method . 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.0", W103° 18' 12.9" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24™) g —
[e)) (2]
CB Core Barrel (2.5' or 5') —_ — —_ S 4
[0} ()] ()] () ~ o
< CT Auger Cuttings . 4 4 X < £
[ Q e =)} 1)) &) w ~
Depth | o T NR No recovery Q € S 5 'cE 8
NEHERE: = s|lclz!| s |5
Feet %) o Lab No. x e o 5 I
cet &1 9 5 DESCRIPTION & aob No & & = 2 5
65— ——
- _
70— SS 70 ft. SILTY SAND and SANDSTONE/SILTSTONE, | 0.0 1007008-40 | <0.050 | <1.7 <34 | <0.0010 | 582
] sm/ss | 1 sand light brown, very fine grained, approx
_ : 1 10-15% sandstone/siltstone, soft to well
: - cemented, 2 in. diameter sandstone "cookies", no
757 —] H/C staining or odor
80— ss 80 ft. SILTY SAND with white streaks, lessthan | 00 | 1007008-41 | <0050 | <1.7 | <34 | <0.0010 | 61.0
5% sandstone/siltstone rock fragments, sand
] light brown, very fine grained, no H/C staining or
4 SM odor
85—
90— SS 190 ft. SILTY SAND with SANDSTONE/SILTSTONE | 0.0 | 1007008-42 | <0.050 | <17 <34 | <0.0010 | 57.5
1 fragments, approx 5-10% fragments, well
] 1 cemented, sand light brown, very fine grained,
- 1 no H/C staining or odor
95—
1—{smrss| ] _ _
100— SS : 1100 ft. SILTY SAND, light brown, very fine 0.0 1007008-43 | <0.050 | <1.7 <34 | <0.0010 | 77.4
] grained, approx. 5% sandstone/siltstone
4 1 fragments, sand damp, no H/C staining or odor
105
110 ss | sp 110 ft. SAND, light brown, very fine grained, less | 00 | 1007008-44 | <0050 | <1.7 | <34 | <0.0010 | <5.00
than 5% sandstone/siltstone fragments, H20
] saturated, no H/C stainingorodor
115
120j
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with bentonite, hydrated.

H/C - Hydrocarbon
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LOG OF BORING WSB-11

(Page 1 of 2)

Navajo Refining Company, Lea Refinery

WSB-11 Date, Time Started
Date, Time Complete

. 06/28/10, 0900
1 06/28/10, 1200

Drilled By
Sampling Method

- WDC Drilling and Wells
: 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-11 log.bor

Section 36, T16S, R36E Hole Diameter 18 1/4in. - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 47.6", W103° 18' 12.8" Drilling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Sample Type .
S8 Split Spoon (18" or 24") g —_
o (2]
CB Core Barrel (2.5' or 5" —_ —_ —_ = x
(0] (=2] (=2] ()] ~ o
< CT Auger Cuttings e X X x = £
[t O c =2} > [<)) wi ~
Depth | T NR No recovery SN S S é E °
in o 2 o o ~ - > ) Be:
Feet E 8 é DESCRIPTION o Lab No 8 8 o % %
9] - O o ' (0] o = = o
0 5
] CA ;%b £78 0-4 ft. CALICHE
] S % _____________
54 | @
- SS [==-——1 7 ft SANDSTONE
10-] ss 10 ft. CLAYEY SANDY SILT, sand light brown | 00 | 1007008-23 | <0.050 | <1.7 | <34 | <0.0010 | 20.5
| with white streaks, very fine grained, hard, dry,
i ‘} minor sandstone/siltstone (less than 5%), no H/C
4 SM Ji staining or odor
15—_1 :
20-] ss 120 SILTY SAND, light brown, very fine | 00 | 1007008-24 | <0.050 | <17 | <34 | <0.0010 | 127
] ; grained, SANDSTONE/SANDSTONE, fragments
] 1 5-10 %, no H/C staining or odor
. SM/SS |:
25—
30— ss | 301t SAND, light brown, very fine grained, | 00 | 100700825 | <0.050 | <17 | <34 | <0.0010 | 17.2
uniform, damp, slight odor (not H/C?), no H/C
] staining
. SP
35
40 ss —'40 ft. SAND, light brown, very fine grained, | 00 | 1007008-26 | <0.050 | <17 | <34 | <0.0010 | 30.1
- | damp, uniform, sandstone/siltstone rock in shoe,
] —1 poor to well cemented, possible non-descript
- 1{ odor, no no H/C staining
45— g
SP/SS |1 _
50— SS : 150 ft. SILTY SAND with 0.0 | 1007008-27 | <0.050 | <1.7 <3.4 | <0.0010 | 466
] 1 SANDSTONE/SILTSTONE, sand very light brown,
1 very fine grained, approx. 10%
. —{ sandstone/siltstone, poor to well cemented, dry,
557 1 no H/C staining or odor
60— SS 60 ESI—L_TY—SAND,Tghﬁ)r&_vn,_v_ery_ﬁne_ | oo | 100700828 | <0050 | 62 <34 | <0.0010 | 307
SM grained, uniform, slightly damp, no
i sandstone/siltstone frags, no H/C staining or
4 A odor
65—1

Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.
Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with bentonite, hydrated.

Low level BTEX are ethylbenzene and xylenes, no benzene detected. H/C - Hydrocarbon
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Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - soil borings\WSB-11 log.bor

WSB-11 Date, Time Started . 06/28/10, 0900 Drilled By . WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/28/10, 1200 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter 18 1/41n. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52'47.6", W103° 18' 12.8" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
$S Split Spoon (18" or 24°) g | -
o o
CB Core Barrel (2.5' or 5') — - —_ £ 4
[ (=2} ()] o ~ [=)]
e CT Auger Cuttings . X 4 X x E
- O c =) S S i ~
Depth | ' T NR No recovery [o} S S £ 'a_: r]
"B 8 3 = o | o | 5 B
Feet D o Lab No. x x e} S =
sl 3| g DESCRIPTION Q Lz | 2| & |5
65—
- SM
70— sS {70 SILTY SAND with | 0.0 | 1007008-29 | <0.050 | 8.7 <34 | <0.0010 | 346
1 SANDSTONE/SILTSTONE, sand light brown, very
] 1 fine grained, sandstone/siltstone approx. 5-10%,
- 1 rock in shoe, poor to well cemented, no H/C
75— ] staining or odor
1—Jsmrssl ] _
80— Ss ; 1 80 ft. SILTY SAND with 0.0 1007008-30 | <0.050 | 3.8 <34 | <0.0010 | 386
] 1 SANDSTONE/SILTSTONE, 10-15% fragments to
1 2-in. (spoon diameter) soft to hard cementing,
85 1 dry, slight sweet odor, no no H/C staining
90 ss 90 ft. SAND, light brown, very fine grained, | 00 | 1007008-31 | 068 | 161 | <34 [0.043(EX)| 220
damp, slight sweet odor, no sandstone/siltstone
] or fragments, no H/C staining
b SP
95—
100 ss 100 ft. SILTY SANDand ]| 00 | 100700832 | <0.050 | 38 | <34 [0.030(EX)| 16.9
1 SANDSTONE/SILTSTONE, sand light brown, very
] 1 fine grained, sandstone/siitstone light brown with
R SP/SS | —] white streaks, soft to well cemened, no staining,
105—_ : — 1 possible sweet odor
110— SS |SP/SS — 110 ft. SAND, |i9_ht brown, Vgry %eg_rain_ed,“ | o0 | 1007008:32 | <0.050 | <5.1 <34 | <0.0010 | 5.20
. large SANDSTONE/SILTSTONE rock in shoe, H20
] \sgtur_atei possible slight odor, no H/C staining
115
120
125
130
Notes:

Knifed location prior to drilling to 5 ft. or top of caliche, whichever is less.

Drilled to 110 ft. Sampled every 10 ft. to saturation.

Backfilled with bentonite, hydrated.

Low level BTEX are ethylbenzene and xylenes, no benzene detected. H/C - Hydrocarbon
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LOG OF BORING MW-15

(Page 1 of 2)

Monitor Well 15
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico
N32° 52' 56.43", W103° 18' 15.69"

Date, Time Started
Date, Time Complete
Hole Diameter
Drilling Method
Drilling Equipment

1 05/22/10, 1430

. 05/22/10, 1140

18 1/4in.

. Hollow Stem Auger
: CME-85

Drilled By
Sampling Method

Logged By
Company Rep.

: WDC Drilling and Wells
: 24-in. Splitspoon with

: downhole hammer

. David Boyer, PG

. Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-15 log.bor

Sample Type .
S8 Split Spoon (18" or 24"} §’ —
[a)) )
CB Core Barre! (2.5' or 5 — . —_ = X
@ ()] (=2] (=2 ~ [)}
IS CT Auger Cuttings . X X X x £
= O c <)) > [=)) L ~
Depth | g T NR No recovery 3 £ £ E P g
FIn t g § é E Lab No 8 8 % g =
ee = . =
s 2| & DESCRIPTION = |l g | Q2| 5 |5
0] STDRITTN0-05 ft Topsoll
1 |casp P64 | 056 1t CALICHE with SAND
] SA:
57 QA ]
- : 6-10 ft. SAND and CALICHE
10— SS 10 ft. SAND and CALICHE, sand very light 0.0 | 1005814-22 | <0.050 | <1.7 <34 | <0.0010 | <5
d brown, fine grained, dry, caliche soft, friable, no
i SP/CA | H/C staining or odor
15
20 ss 201t SILTY SAND, light brown, very fine | 00 | 1005814-23 | <0050 | <1.7 | <34 | <0.0010 | <5
grained, dry, uniform, little or no caliche, no H/C
R staining or odor
. SM
25—
30 ss 30 ft. SAND, light brown, very fine grained, | 00 | 1005814-24 | <0050 | <17 | <34 | <0.0010 | <5
uniform, dry, no caliche or sandstone, no H/C
] staining or odor
35__ SP
— 88— — — = = = — — — — — — — 0.2 | 1005814- 0.050 1.7 . 0010 5
40 40 ft. SAND, light brown, very fine grained, some 2|« ) 34| <00 )
] 1 soft SANDSTONE, no H/C staining or odor
45
50| NR | SP/SS 50 ft. No recovery
55— SS 1 55 ft. SAND, light brown, very fine grained, soft 0.0 1005814-26 | <0.050 | <1.7 <34 | <0.0010 | 6.37
] 1 SANDSTONE <10%, no H/C staining or odor
60— SS GOTLSKNLTIigF_t brown, very fine gr_ainai, dry, | 24 | 100581427 |<0.050| <17 | <34 | <0.0010 | 6.30
] SP little or no sandstone, no H/C staining or odor
i
65—
Notes:

Drilled to 125 ft. and completed as MW-15
Sampled every 10 ft. to saturation.

Depth to water 5/23/10 106.9 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-15

{Page 2 of 2)

Monitor Well 15
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/22/10, 1430
1 05/22/10, 1140

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-15 log.bor

Section 36, T16S, R36E Hole Diameter -8 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52 56.43", W103° 18' 15.69" Drilling Equipment . CME-85 Company Rep. : Steve Terry, Navajo
Sample Type R
SS Split Spoon (18" or 24") g’ —
o ()]
CB Core Barrel (2.5 or 5 —_ —_ —_ £ x
()] lell (=] o ~ o
s CT Auger Cuttings . X X X > €
- Q 3 =2 =2 =2 w g
Depth ) T NR No recovery [=3 S S S E\ ‘g
n 12l 8 % 2 o o x T 5
Feet 175) ) Lab No. x hd e} 5 =
sl 2|5 DESCRIPTION 2 el 22| 2 |5
65—
. SP
70-] ss 170 . SAND, light brown, very fine grained, dry, | 58 | 100581428 | <0050 | <17 | <34 | <0.0010 | 6.36
] 1 increasing soft SANDSTONE, no H/C staining or
J —{ odor
75 ~1 75 ft. Increasing hard SANDSTONE/SILTSTONE
1—]sprss 1 80 ft. SAND with occasional hard
80— SS 1 SANDSTONE/SILTSTONE <10%, sand light 0.1 1005814-29 | <0.050 | <17 <3.4 | <0.0010 | 7.08
i — brown, very fine grained, dry, occasional white
= - streaks, no H/C staining or odor
85—
90— ss QOESKNtrsi@, @n b_rowF, ve—ry fine &ain—éd,_ | 18 | 1005814-30 | <0.050 | <17 <34 | <0.0010 | <5
] slightly damp, uniform, no sandstone or siltstone,
no H/C staining or odor
95—
] SP/SM
100— SS 14100 ft. SAND, silty, light brown, very fine 1.1 1005814-31 | <0.050 | <1.7 <34 | <0.0010 | 5.99
] :|| grained, slightly damp, uniform, no sandstone or
4 1.\l siltstone, no H/C staining or odor
105 ss 1105 ft. SAND, brown, very fine grained, moist, | 02 | 1005814-32 | <0080 | <1.7 | <34 | <0.0010 | 106
q sandstone <10%, no H/C staining or odor
110 sP
]
115—_ cT
b SP/SS
120 SP
] SPISS
i SP
125
130
Notes:

Drilled to 125 ft. and completed as MW-15
Sampled every 10 ft. to saturation.

Depth to water 5/23/10 106.9 ft. BLS.

H/C - Hydrocarbon




Ig g 'M {g

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-16 log.bor

E"‘ Safety & Environmental
Solutlons, Inc.

“

LOG OF BORING MW-16

(Page 1 of 2)

Monitor Well 16
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started
Date, Time Complete
Hole Diameter

Lea County, New Mexico
N32° 52' 48.60", W103° 18' 17.79"

Drilling Method

: 05/24/10, 0930

1 05/25/10, 0900

18 1/4in,

: Hollow Stem Auger

Drilling Equipment : CME-85

Drilied By
Sampling Method

Logged By

Company Rep.

- WDC Drilling and Wells
: 24-in. Splitspoon with

: downhole hammer

: David Boyer, PG

: Steve Terry, Navajo

Sample Type .
S8 Split Spoon (18" or 24™) g —_
(o)) (o]
CB Core Barrel (2.5' or 5") —_ —_ —_ S X
© (2} (=2] o ~ (=)}
e CT Auger Cuttings . 4 X X > £
- Q < > =) =2 L =
Depth | o E NR No recovery g £ £ £ s s
in a N a ~ - - o i)
£ Q é Q o x © o
Feet %] o Lab No. [ x o
ot | 5| & | & DESCRIPTION = T | € |9 | 5 |3
07 KOO 0-5 ft. CALICHE
] CA S
(@)
5] o
4 : —1 5-10 ft. SILTY SAND with
i 1 SANDSTONE/SILTSTONE
i 10 ft. Saturated sample, possible slough from
10 ss |SM/SS|: 1 hammer but slough in spoon is dry, possible 00 | 1005946-01 | <0.050 | <17 | <34 | <0.0010 | 39.0
: perched zone from surface water or refinery, no
] {H/C staining orodor
b 1 15 ft. SAND and SANDSTONE/SILTSTONE
15— sS | SPISS | fragments, light brown, moist, no H/C staining or 0.0 | 1005948-47 | <0.050 | <1.7 26 | <0.0010 | 306
. sL odor__ ___________
A 16 ft. SILTSTONE, hard, "cookies,"” softer at 17 ft
20— ss 20 ft. SAND, brown, very fine grained, uniform, | 01 | 1005946-02 | 0.32 | <1.7 | <34 | <0.0010 | <5.00
] damp, no H/C staining or odor
25
- sP , , _
30— SS 30 ft. SAND, brown, very fine to fine grained, 0.0 1005946-03 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] silty, occasional sandstone/siltstone rock, sand
above 30 ft. damp then dry, no H/C staining or
e odor
35—
40— ss 40 ft. SILTY SAND, brown, very fine grained, | 00 | 1005946-04 | <0.050 | <1.7 | <34 | <0.0010 | <5.00
with minor sandstone/siltstone rock <10%, no
7 I H/C staining or odor
. SM :
45—
50— SS ] 50f_t.SITY_SAND,Tght_bro_v-vn,_very_fin; -] 0.1 1005946-05 | <0.050 | <1.7 <34 | <0.0010 | 128
T 1 grained, occasional SANDSTONE/SILTSTONE,
] ;| approx. 10%, no H/C staining or odor
E SM/SS |
55— :
60— SS 5 60f—t.SKNDTIigF|_t br?wr?ve?y fine gr_ainal, Jy | 00 | 1005946-06 <0.050 | <1.7 <34 | <0.0010 | <5.00
T SP no sandstone/siltstone, no H/C staining or odor
65—
Notes:

Drilled to 125 ft. and completed as MW-16
Sampled every 10 ft. to saturation.

Depth to water 5/24/10 105.8 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-16

(Page 2 of 2)

Monitor Well 16
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/24/10, 0930
1 05/25/10, 0900

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.60", W103° 18' 17.79" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") N .
(=)} (=]
CB Core Barrel (2.5' or 5) —_ — —_ £ X
[ =2 (=2} o ~ o
< CT Auger Cuttings . X X X > £
[ Q [= [+) > <) n ~
Depth | o T NR No recovery Q S S E E\ S
" le| 8| % = slolel| 3 |3
Feet @ o Lab No. 4 x o 5 r
gl 2| & DESCRIPTION 2 e 5 |5
65—
B Sp
70— SS —] 7OESKleIigﬁ bEwrrso—rﬁe at, soft | 00 | 100504607 | <0.050 | <17 <34 | <0.0010 | <5.00
] 1 SANDSTONE "cookies" poorly consolidated,
i —] poorly cemented, no H/C staining or odor
e SP/SS 1
75—
80— SS : 8OESKNEYIigFt brown, some silt, occasional | 0.0 | 100594608 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] hard sandstone/siltstone, no H/C staining or odor
85—
90— SS 1901t SAND, light brown, slightly moist, no H/C 0.3 1005946-09 | <0.050 | <1.7 <34 | <0.0010 | <5.00
7 | staining or odor
95—
100— sS 1100 ft. SAND, light brown, very fine grained, 0.4 | 1005946-10 | <0.050 | <1.7 | <34 | <0.0010 | <5.00
] SP | uniform, slightly moist, no H/C staining or odor
1054 SS || 105 ft. SAND, brown, very fine grained, H20 -- 1005946-11 | <0.050 | <1.7 <3.4 | <0.0010 | 6.40
7 .| saturated, no H/C staining or odor
110
] | 105-125 ft. SAND, minor sandstone/siltstone
M52 er 1 lenses 1005946-12
120
L J:JE NS R 55513
130
Notes:

Drilled to 125 ft. and completed as MW-16
Sampled every 10 ft. to saturation.

Depth to water 5/24/10 105.8 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-17

(Page 1 0of 2)

Monitor Well 17
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started

Hole Diameter :81/410n.

Lea County, New Mexico
N32° 52' 43.77", W103° 18' 13.68"

Drilling Method
Drilling Equipment : CME-85

1 05/23/10, 1230
Date, Time Complete : 05/23/10, 1700

: Hollow Stem Auger

Dr

illed By

Sampling Method

Logged By

Company Rep.

- WDC Drilling and Wells
. 24-in. Splitspoon with

. downhole hammer

. David Boyer, PG

. Steve Terry, Navajo

Z\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-17 iog.bor

Sample Type .
S8 Split Spoon (18" or 24™) g) —
o (2]
CB Core Barrel (2.5' or 5 — — — £ X
1)) o (2] o ~ o
15 CT Auger Cuttings PR x X 4 x S
= 14 IS o2 > =2 w ~
Depth | ¢ T NR No recovery o S S £ E %
in al| 0 a e g = ot — =
Fet |[E| 8 | ® o | wne | 2| 2] 8 g |2
= . L
L I 4 DESCRIPTION a x| £ | Q e |5
0 Sy -
Jer ;/{;{ 0-2 ft. CALICHE with weathered hydrocarbons, -~ | 1005814-45 | <0.050 | 8.5 83 |0.0031 (T)| 4.90
CA 585 3 \r_wo odor
i (> 2-6 ft. CALICHE, hard, fractured, white to brown
5_
i SYATYAS S
: 1 6-10 ft. SAND with silty SANDSTONE, very light
] sP/ss |- 1 brown, very fine grained, no H/C staining or odor
10— SS : -- 1005814-33 | <0.050 | <1.7 <34 | <0.0010 | 15.4
] 112 Lithology change to SAND |
15—
20— ss| SP 20 ft. SAND, brown, very fine grained, slightly 0.0 | 1005814-34 | <0.050 | <1.7 <34 | <0.0010 | 17.2
] damp, uniform, minor sandstone/siltstone <5%,
i no H/C staining or odor
25
1 besrsrt 28 ft. Lithology change hard sandstone or
: 1 si il " "
30— ss : \?lltstp_neﬁrl_ersLepzt gravels') _ _ _ _ 0.0 | 1005814-35 | <0.050 | <1.7 <3.4 | <0.0010 [ 150
] 130 ft. SAND and poorly consolidated
- 1 SANDSTONE/SILTSTONE, light brown with white
35 1 streaks, sandstone soft, sand very fine grained,
S i 1 no H/C staining or odor
40— SS 1 40 ft. SAND and SANDSTONE/SILTSTONE, 0.0 | 1005814-36 | <0.050 | <1.7 <3.4 | <0.0010 | 120
] 1 sandstone "cookies," poorly consolidated,
. 1 cementing from soft to hard, no H/C staining or
. SP/SS | 1 odor
45— :
50— SS 150 ft. SAND and SANDSTONE/SILTSTONE as 1.2 1005814-37 | <0.050 | <1.7 <34 | <0.0010 | 79
] 1 above, better cemented, white streaks with color
] 1 white to light brown, no H/C staining or odor
55
60— SS [ 60 t. SAND, very light brown with white streaks, | 07 | 1005814-38 | <0050 | <1.7 | <34 | <0.0010 | 403
P very fine grained, minor sandstone/siltstone
] S <5%, dry, no H/C staining or odor
65
Notes: Low-level BTEX 0-2 ft. is toluene, no benzene detected.

Drilfed to 120 ft. and completed as MW-17
Sampled every 10 ft. to saturation.

Depth to water 5/23/10 101.25 ft. BLS.
H/C - Hydrocarbon
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LOG OF BORING MW-17

(Page 2 of 2)

Monitor Well 17
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started
Date, Time Complete

Hole Diameter ;8 1/4in.

Lea County, New Mexico

Drilling Method

: 05/23/10, 1230
: 05/23/10, 1700

. Hollow Stem Auger

: WDC Drilling and Welis
. 24-in. Splitspoon with

. downhole hammer

. David Boyer, PG

Drilled By
Sampling Method

Logged By

N32° 52" 43.77", W103° 18' 13.68" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24") §’ —_
o (=]
CB Core Barre! (2.5 or 5) —_ —_ —~ £ X
8_ . o (=) o = [e))
< CT Auger Cuttings — x X X Y E
[ O € =2 > IS} w ~
Depth | o T NR No recovery a. £ £ = = g
in ° (%] o a = = = o k)
Feet | & | & P ESCR N o Lab No 8 2 % 3 -
& | D oG D IPTIO Fou ' Q) a = e o
65-1
- SP
70— SS 70f_t.SIT\TSAWD,Tght—brc;vn,_very_ﬁne— T ] o3 | 1005814-30 | <0.050 | <17 <34 | <0.0010 | 106
] grained, occasional small sandstonef/siltstone
i chips/fragments 1/4-3/8 in., no H/C staining or
4 SM odor
75—
80— sS 80 ft. SAND, some silt, occasional soft | 1.1 | 100581440 | <0.050 | <17 | <34 | <0.0010 | 7.24
] sandstone, sand light brown, dry, no H/C staining
or odor
85 SP
i 90 ft. SAND, light brown, very fine grained,
90— SS | slightly damp, no H/C staining or odor 0.9 | 1005814-41 | <0.060 | <1.7 <34 | <0.0010 | <5.00
. _- 91-95 ft. SAND and SILTSTONE cuttings,
] SP/SL ¢ cemented siltstone fragments
95 =" - - - - - — — — — — — — 4
100— SS 100 ft. SAND, brown, very fine grained, H20 0.7 1005814-42 | <0.050 | <1.7 <34 <0.0010 | 47.9
saturated, minor sandstone, no H/C staining or
} odor
105
] sSP
110 or
115
10— bl
125
130
Notes: Low-level BTEX 0-2 ft. is toluene, no benzene detected.

Drilled to 120 ft. and completed as MW-17
Sampled every 10 ft. to saturation.
Depth to water 5/23/10 101.25 ft. BLS.

H/C - Hydrocarbon




‘tg‘? Safety & Environmental LOG OF BORING MW-18
d“,i' Solutions, Inc.
- " (Page 1 of 2)
Monitor Well 18 Date, Time Started ~ : 05/10/10, 0930 Final Drilling Equip ~ : CME-85 HSA
Navajo Refining Company, Lea Refinery Date, Time Complete : 05/18/10, 1730 Completed By : WDC Drilling and Wells
Section 36, T16S, R36E Hole Diameter 18 1/4in. Sampling Method . See notes
Lea County, New Mexico Drilling Method : See notes Logged By : David Boyer, PG
N32° 52' 39.52", W103° 18' 05.09" Initial Drilling Equip.  : Air Rotary Company Rep. . Steve Terry, Navajo
Sample Type e
SS Split Spoan (18" or 24") g —
o (2]
' CB Core Barrel (2.5, 5', 10') —_ —_ —~ S X
@ o (=2 D ~ [&)]
< S CT Auger Cuttings - X X X > =
. [ Q S [+) > [=) i ~
Depth | ' T NR No recovery =3 E g g E\ B
NEHERE & slolz| 5 |3
Feet D i ) Lab No. X © o S =
E‘ et | 5| @ | & DESCRIPTION Q € || g 5 |5
0 - -
4CBj| TS T.?'? 0-1 Topsoil, hydrocarbon stained. -- 1005382-01 | <0.050 | 100 32 0.0031(T) | 124
éb ; )| 2-5 ft. CALICHE, hard drilling
5 5-10 ft. CALICHE, creme color, very hard. 0.0
SYSYS
CA
] SV Y
(&N L%D g 10 ft. Cuttings, CALICHE with minor sand, very
10— CT 2 f fine grained, caliche rock intp. 4 0.0 | 1005382-02 [ <0.050 | 6.9 | <34 <0.0010 16.9
] G ?@ 11 ft. SAND-CALICHE mix, sand light brown, very
i fine grained
15 B — T T e . = = —
N 3 15 ft. SAND and SANDSTONE, very fine grained
o
-Q' —
g i - . = ]
e 20— CT 19-20 ft. SANDSTONE, light brown, very fine 0.0 | 1005382-03 | <0.050 | <1.7 | <3.4 <0.0010 14.9
§ grained, well cemented, sample from cuttings.
- 1 124 ft. SANDSTONE hard )
k= 24.5 ft. SAND, light brown, very fine grained,
2 dry, no H/C staining or odor
; 4 CB 25 ft. SANDSTONE. hard 9.1 1005382-04 | <0.050 { 3.9 6.8 <0.0010 18.0
8l 30 27-28 ft. SANDSTONE, very hard
- i
5 ]
2 i
&l 35+ 30-40 ft. SANDSTONE and SAND, sandstone
3 i poorly cemented, very friable, sand light brown,
i 4 very fine grained, uniform, dry, no H/C staining or
£ odor
ég 40— CB 1.60.0 | 1005382-05 | <0.050 | <1.7 38 <0.0010 521
§ i
=1
< 45— 40-50 ft. SANDSTONE, very friable, poorly
x ] cemented, well consolidated, sand light brown,
g 4 very fine grained, dry, no H/C staining or odor
gl so—ce 0.0 | 1005382-06 | <0.050 | <1.7 | <3.4 | <0.0010 | 503
Z ’
8 1 - .
<>'( 55 1 50-60 ft. Hard drilling at 53 ft, sandstone jammed
2 ] in tip, soft from 54-60 (likely sand).
3 60— CT —_— - - - — — — — — — — — — 0.0 1005382-07 | <0.050 | 6.0 58 <0.0010 427
g ] SS [ :
2 - ———1 60-70 ft. SANDSTONE, very friable, poorly
2 65 1l cemented, well consolidated.
3 N
Z1 Notes:
§ Initial drilling 5/10 to 5/14 by Eco/Enviro Drilling, Lovington using GEFCO $D-200 air rig with 10 ft. core barrel. Stuck at 90
gl ft. Used air with foam, stuck at 93 ft. Rigged up with mud, lost circulation 124-129 ft. Well redrilled to 125 ft. and
§ completed by WDC on 5/18. Sample at 90 feet from cuttings with possible cross-contamination from air compressor oil.
N | Low level BTEX are ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF BORING MW-18

(Page 2 of 2)

Monitor Well 18
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/10/10, 0930
:05/18/10, 1730

Final Drilling Equip

Completed By

. CME-85 HSA
. WDC Dirilling and Wells

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-18 log.bor

Section 36, T16S, R36E Hole Diameter 8 1/41n. Sampling Method : See notes
Lea County, New Mexico Drilling Method : See notes Logged By : David Boyer, PG
N32° 52' 39.52" W103° 18' 05.09" Initial Drilling Equip. : Air Rotary Company Rep. . Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") N .
(2]
CB Core Barrel (2.5, 5', 10" — — —_ E’ X
[0}] (22] ()] o ~ (=]
S CT Auger Cuttings . N 4 4 < £
[ Q (= [s) =) ) wl ~
Depth o T NR No recovery Q £ £ S 5 8
n 1Bl 8| % s slolz| § |5
Feet 1%} o Lab No. [ X o ° =
S| g % DESCRIPTION ~ o) o) = ] 5
65— |
] 1 69-70 ft. Drill bit difficult to recover, sand
70— CB — - - jamming. 0.0 1005382-08 | <0.050 | <1.7 | <3.4 <0.0010 70.5
75—— ~ .- 170-80 ft. SANDSTONE, soft, very friable, poorly
1 | cemented, well consolidated.
go—cg| SS HE—H 0.0 | 1005382-00 | <0.080 | <1.7 | <34 | <0.0010 | 44.1
85— -
90— CT 90 ft. Lost circulation, core and rods stuck -- 1005714-01 | <0.050 | 20 130 |{0.0056 (E X)| 25.7
95 ]
] 1 non-limestone gravels 1/8-1/4 in.
100 - ] 100 ft. Harder drilling, SANDSTONE, well
] ss/gpP E { cemented, possible small gravels.
105
Jer
1104 AN L T T e —— — — —
B 1110 ft. SAND, light brown, very fine grained with
] 1 sandstone.
115
i SP/SS
120-] 1 120 ft. SAND, light brown, very fine grained with
] | sandstone.
125 | _—-— - - = = — — - - —
130
Notes:

Initial drilling 5/10 to 5/14 by Eco/Enviro Drilling, Lovington using GEFCO SD-200 air rig with 10 ft. core barrel. Stuck at 90
ft. Used air with foam, stuck at 93 ft. Rigged up with mud, lost circulation 124-129 ft. Well redrilled to 125 ft. and

completed by WDC on 5/18. Sample at 90 feet from cuttings with possible cross-contamination from air compressor oil.

Low ievel BTEX are ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF BORING MW-19

(Page 1 of 2)

Monitor Well 19
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started

Hole Diameter 18 1/4in.

Lea County, New Mexico

Drilling Method

1 05/19/10, 0800
Date, Time Complete : 05/19/10, 1500

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By

: WDC Dirilling and Wells
. 24-in. Splitspoon with
: downhole hammer
. David Boyer, PG

Z\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boririg Logs - monitor wells\MW-19 log.bor

N32° 52' 36.50", W103° 18' 02.25" Driliing Equipment . CME-85 Company Rep. . Steve Terry, Navajo
Sample Type R
SS Split Spoon (18" or 24") g —
o (=2}
CB Core Barrel (2.5' or 5" — — o~ £ X
@ ()] [o)) o ~ (o]
15N CT Auger Cuttings R X X x > =
- O [= )] o)) o L —
Depth ) T NR No recovery [o% £ S E '15 %
nlel 8§ = Slolz| s |3
Feet 173 o Lab No. x x @) 3 i
sl 3| % DESCRIPTION a el |2 s | 5
0
E 0-8 ft. Topsoil, dark brown loam
- TS
5_
10— CT |CA/SM : 0.0 | 1005714-02 | <0.050 | <1.7 12 <0.0010 | 1,620
[ or ocEr _____
=3 125 ft. Weathered SANDSTONE
15+
20 ft. SAND, light brown, very fine grained, dry,
20— SS sp no HIC staining or odor 0.0 | 1005714-03 | <0.050 | <17 <34 | <0.0010 | 153
25-]
30 c1 ~1'30 ft. SANDSTONE, hard, light brown, sample | 0.0 | 1005714-04 | <0.080 | <1.7 | <3.4 | <0.0010 | 268
] -} sand from cuttings, no H/C staining or odor
35
] ss ] ,
40— CT 40 ft. SANDSTONE, loosely consolidated, well 0.0 1005714-05 | <0.050 | <17 <3.4 | <0.0010 | 144
— cemented, sample from cuttings, no H/C staining
4 — or odor
45
50-] ss '] 50 ft. SANDSTONE and SAND, light brown, very | 00 | 1005714-06 | <0.080 | <17 | <34 | <0.0010 | 119
] fine grained, no H/C staining or odor
55
SS/SP
60— SS 60 ft. SANDSTONE and SAND, light brown, very 0.0 1005714-07 | <0.050 | <1.7 <3.4 | <0.0010 | 98.2
] fine grained, no H/C staining or odor
65—
Notes:

Drilled to 120 ft. and completed as MW-19
Sampled every 10 ft. to saturation.

Depth to water 5/19/10 98.3 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-19

(Page 2 of 2)

Monitor Well 19
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/19/10, 0800
: 06/19/10, 1500

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-19 log.bor

Section 36, T16S, R36E Hole Diameter -8 1/41in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 36.50", W103° 18' 02.25" Drilling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") g g
)} (=]
CB Core Barrel (2.5' or 5') —_ . — £ X
[(}] (e (2] (o] ~ ()]
< CT Auger Cuttings — X X x < £
= Q [ =) <) o) w ~
Depth | o T NR No recovery S S £ S E g
in a ] o o ~ ~= ~— o B
Feet |E| & | & S | Lbno | 2 | 2| S g 2
p—t . Ky
5 8 | g DESCRIPTION a ez | Q) 3 |5
65— -
b SS/SP |
70— ss 170 ft. SAND with SANDSTONE/SILTSTONE, light | 00 | 1005714-08 | <0.050 | <1.7 | <34 | <0.0010 | 107
] 1 brown, no H/C staining or odor
1 |spiss
75—
80— sS 80 ft. SAND, light brown, very fine grained, | 00 | 1005714-09 | <0.050 | <17 | <34 | <0.0010 | 4138
] uniform, damp, no H/C staining or odor
4
85—
90— SS 90 ft. SAND, brown, very fine grained, minor 0.0 1005714-10 | <0.050 { <1.7 <34 | <0.0010 | 552
sandstone, no H/C staining or odor
95
q SP
100— SS 100 ft. SAND, brown, very fine grained, H20 0.0 1005714-11 | <0.050 | <1.7 <3.4 | <0.0010 | 206
] saturated, no H/C staining or odor
]
105
110 o1
] SS 113-114 ft. Hard SANDSTONE (driller reports as |
115 ‘gravelsy
b SP SAND, brown, very fine grained, H20 saturated
120 4— el
125
]
130+
Notes:

Drilled to 120 ft. and completed as MW-19
Sampled every 10 ft. to saturation.

Depth to water 5/19/10 98.3 ft. BLS.

H/C - Hydrocarbon




i
4

By
Y

.
(=]
2
=
o
o
I3
£
=
=
)
@
B
-
L2
s
(=]
S
0
=
S
-
o
IS
=
o
a
a
[2]
[=2
<]
)
K}
=
=]
£
=
o
aQ
[ord
=
S
by
o
a
=4
—
5
24
©
@
|}
2,
©
>
©
=z
@
=
Y
(=)
=3
>
<
=z
=
w
o
3
c
©
o
C)
o
=3
=]
N
=3
5]
>
T
Z
<
o
o
[
>
=
S
a
E
3
Q
Z
N

P o
“!F‘? Safety & Environmental
Solutions, Inc.

LOG OF BORING MW-20

(Page 1 of 2)

Monitor Well 20
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico
N32° 52' 31.47", W103° 18' 02.32"

Date, Time Started
Date, Time Complete

1 05/19/10, 0800
: 05/19/10, 1500

Hole Diameter 1 81/4in.
Drilling Method : Hollow Stem Auger
Drilling Equipment . CME-85

Drilled By
Sampling Method

Logged By

Company Rep.

: WDC Drilling and Wells
. 24-in. Splitspoon with

: downhole hammer

. David Boyer, PG

: Steve Terry, Navajo

Sample Type -
SS Split Spoon (18" or 24") N .
o o
CB Core Barrel (2.5 or 5') —_ —_ — S x
Q (=] (=) o0 ~ jo)]
2 CT Auger Cuttings — X X X > £
~ o € =) ) S L ~
Depth o T NR No recovery g._ §, §, é E %
Flanet g- § % E Lab No 8 8 % g 5
= . Ky
3 a ) DESCRIPTION T & & s o 5
0
- DXOX0] 0-5 ft. CALICHE, hard
. C]
1 cA [5¢
. % Q ]
5‘: 2 '\ qTQT— - - — — — — — — — — — =
: S
Q) 5-16 ft. SILTY SAND/SANDY SILT, very light
107 CT \omrca 7| brown, very fine grained, minor rock - CALICHE, 25 | 1005714-12 | <0.050 | <1.7 | <3.4 | <0.0010 | 116
4 weathered, rock in core, no H/C staining or odor
- (&
15 76
. S
4 7i:] 17 ft. SAND, light brown, very fine grained,
uniform, no H/C staining or odor
20— SS N-20 ft. SAND, light brown. very fine grained, 0.1 | 1005714-13 | <0.050 | <1.7 | <34 | <0.0010 | 6.87
. SP moist, no H/C staining or odor
25
1 [suss|[Z#f—]27ft SILTSTONE/SANDSTONE, very fine |
30— SS \gralrfd,_hard_,we_ll cementedwithsiica /1 o4 | 400571414 | <0050 | <17 | <34 | <0.0010 | 135
] #7130 ft. SILTY SAND with minor SILTSTONE, sand
4 1+ light brown, very fine grained, dry, no H/C
35 SM/SL | 1= staining or odor
. H——
H——
i HI E
e
40 cT 1~ 40 ft. SILTSTONE/SANDSTONE, fragments, hard 0.3 | 1005714-15 | <0.050 | <1.7 | <34 | <0.0010 | <5.00
] = drilling, sample from cuttings.
p VAN
4 A
457 ]
. A
SU/SS 54— 50 ft. SILTSTONE/SANDSTONE, fragments, hard
50— CT [ 1] drilling, sample from cuttings. 0.0 | 1005714-16 [ <0.050 | <1.7 | <3.4 | <0.0010 | <5.00
- A
- A -
- 1
55 =
] A
T A e
60— SS {1l 60 ft. SILTSTONE/SANDSTONE, less than above, 0.0 | 1005714-17 | <0.050 | <1.7 <34 | <0.0010 | 11.3
;]| more SILTY SAND, light brown, very fine
] SLSM =) grained, no H/C staining or odor
B i
Notes:

Drilled to 115 ft. and completed as MW-20
Sampled every 10 ft. to saturation.

Depth to water 5/20/10 97.2 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-20

(Page 2 of 2)

Monitor Well 20
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/19/10, 0800
1 05/19/10, 1500

Drilled By
Sampling Method

: WDC Dirilling and Wells
: 24-in. Splitspoon with

Drilled to 115 ft. and completed as MW-20
Sampled every 10 ft. to saturation.
Depth to water 5/20/10 97.2 ft. BLS.

H/C - Hydro

carbon

Section 36, T16S, R36E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 31.47", W103° 18' 02.32" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24™) g) —
o (=2]
CB Core Barrel (2.5' or 5') —_ — —_ S x
()] (=2] o o e o
e CT Auger Cuttings —_ X X X x £
= O (= [=) =) =] L ~
Depth | 'g, T NR No recovery s £ g = 5 3
F::et g- g é E lLab No 8 8 % g -
s| ¢ | & DESCRIPTION o 5 | |8 ° 5
65—
- SL/SM
70— SS 170 ft. SILTY SAND, with soft pooly consolidated 0.1 1005714-18 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
1 SANDSTONE, light brown, very fine grained, no
i 1 H/C staining or odor
. b SM/SS
75—
80— Ss 8OESKN[f|ig_th b%wrrver—y fine gEinaj, minor | o0 1005714-19 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
sandstone chips/fragments to 1/4 in., no H/C
i staining or odor
85—
90— sSs 90 ft.SAND, light brown, very fine grained, 10.2 | 1005714-20 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] uniform, no H/C staining or odor
95— Ss 95 ft. SAND, light brown, very fine grained, 48 | 1005714-21 | <0.050 | <1.7 5.1 <0.0010 | 6.89
] sp uniform, moist, no H/C staining or odor
100
105 o
110-]
Mmofp—ob—Lnl
120
125-]
130
Notes:
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LOG OF BORING MW-21

(Page 1 of 2)

Monitor Weil 21
Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E

Lea County, New Mexico
N32° 52' 32.18", W103° 17' 54.98"

Date, Time Started
Date, Time Complete
Hole Diameter
Drilling Method
Drilling Equipment

: 05/21/10, 0730

1 05/21/10, 1200

18 1/4in.

. Hollow Stem Auger
- CME-85

Drilled By
Sampling Method

Logged By
Company Rep.

- WDC Drilling and Wells
. 24-in. Splitspoon with

: downhole hammer

: David Boyer, PG

: Steve Terry, Navajo

Z\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-21 log.bor

Sample Type .
SS Split Spoon (18" or 24") §’ —
o (=2]
CB Core Barrel (2.5' or 5 — —_ —_ S X
()] (2] (2] o ~ o
153 CT Auger Cuttings - X 4 X = £
= Q c <] o) =] L ~
Depth | o I NR No recovery S £ E £ = 3
F|n t % 8 % E Lab No ccz) 8 % g 5
ee = .
sl 3| & DESCRIPTION o ez |2 5 |5
0
. cA DKOXD] 0-2 ft. Hard CALICHE
- S — — - — = — — — — — — —
5] v
. CA/SM ;QZ: l 2-10 ft. CALICHE and SILTY SAND, light brown,
] SA: very fine grained, no H/C staining or odor
D,
10— SS Ebgf 0.0 | 1005946-22 | <0.050 { <1.7 | <3.4 | <0.0010 | 5.52
- : 11-12 ft. SAND, light brown, very fine grained,
] uniform, slightly moist
15—
. SP
20— SS 20 ft. SAND, light brown, very fine grained, 0.0 1005946-23 | <0.050 | <17 <3.4 | <0.0010 | 7.76
] uniform, slightly moist, no H/C staining or odor
25_— . L
1 %4 J]l 25 . Lithology change
Syl
30— ss 59? 30 ft. CALICHE and SILTY SAND, very light 0.0 | 1005946-24 | <0.050 | <1.7 | <34 | <0.0010 | 5.80
_ CA/SM % brown to creme color, no H/C staining or odor
35 5
1
] bl ]
40— SS 40 ft. SAND, light brown, very fine grained, with 0.0 1005946-25 | <0.050 | <17 <3.4 | <0.0010 | <5.00
minor siltstone and sandstone, siltstone very
] hard, fractured chips, sandstone soft, no H/C
. staining or odor
45—
1 sP
50— SS -1 50 ft. SAND, light brown, very fine grained, minor 0.0 | 1005946-26 | <0.050 | <1.7 <34 | <0.0010 | <5.00
| sandstone, dry, no H/C staining or odor
55
60— SS 0.1 1005946-27 | <0.050 | <1.7 | <34 | <0.0010 | <5.00
- SP/SS .
65
Notes:

Drilled to 110 ft. and completed as MW-21
Sampled every 10 ft. to saturation.

Depth to water 5/21/10 94.1 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-21

(Page 2 of 2)

Monitor Well 21
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/21/10, 0730
. 05/21/10, 1200

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

Z\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-21 log.bor

Section 31, T16S, R37E Hole Diameter 18 1/4in, - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 32.18", W103° 17' 54.98" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") g —_
o (=]
CB Core Barrel (2.5' or 5") . — — £ x
2 ) o (=] o ~ o
> CT Auger Cuttings s X X X > =
~ &} [ =2 [+) [s2] L ~
Depth | 'y T NR No recovery Q S S E E 38
"I & 8 % = o | g |« IS s
Feet 7] o Lab No. x x o K =
sl 2 | & DESCRIPTION a € oz | Q s |5
65—
i SP/SS 70 ft. SAND and SANDSTONE, sand light brown,
N very fine grained, sandstone poorly g
70— SS 1 cons_olidited_,_pogly_gemgmﬁjy 'EH@ st_ainin_g or 0.0 1005946-28 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
7 71 ft. Lithology change
75
80— SS ~{ 80 ft. SAND, light brown, very fine grained, dry, 0.1 1005946-29 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] with minor sandstone, soft, poorly cemented, no
SP 1 H/C staining or odor
85
90— SS 90 ft. SAND, light brown, very fine grained, dry, 0.0 1005946-30 | <0.050 | <1.7 <3.4 | <0.0010 | 6.16
7 with minor sandstone as above, no H/C staining
4 :] or odor
95— SS —] QSESA_ND_and_SA_NDS?I'OﬁEEaanrgwnT/eE 0o 1005946-31 | <0.050 | <17 <34 | <0.0010 | 276
] fine grained, H20 saturated, sandstone frequent,
] 1 well cemented, no H/C staining or odor
100 .
- SP/SS |-
4 CT
105 —
mo4——n==
115
120
125
130
Notes:

Drilled to 110 ft. and completed as MW-21
Sampled every 10 ft. to saturation.

Depth to water 5/21/10 94.1 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-22

(Page 1 of 2)

Monitor Well 22
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/26/10, 0750
. 05/26/10, 1400

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter 18 1/41n. - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 35.25", W103° 17' 49.24" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24") g —
o o
CB Core Barrel (2.5' or 5') — — — £ X
(] o0 (o] o ~ ()]
< CT Auger Cuttings - 4 X X x £
- O [ =) > [s] [ ~
Depth o T NR No recovery o E £ 3 E %
nolel 3 % = o | o | x B 5
Feet 7] o Lab No. x x (o] 5 =
sl 2 | g DESCRIPTION o el 2| 2| 3 |5
0 - - -
:l TS ???T 0-2 ft. Topsoil, dark brown loam, organic
CA %;% 2-5 ft. CALICHE, no H/C staining or odor ]
373
5 —, = T — o o = —— e — —
- 3 || 5-10 ft. From cuttings: CALICHE with SILTY
Jer X SAND, sand very light brown, majority caliche 0.3 | 1005946-12 | <0.050 | <1.7 | <34 | <0.0010 | 9.35
B %b |l and caliche fragments, no H/C staining or odor
10 CA/SM ;ZZ
- Q C
- B
] %DC
15~ QALY ]
B it 15-16 ft. Lithologic transition
- | 20 ft. SAND with some silt, minor caliche rock,
20— SS || sand light brown, very fine grained, dry, no H/C 0.1 1005946-13 | <0.050 <17 <34 <0.0010 88.5
. SP/SM staining or odor
25
30— SS : 30?LSKleligFt br_o—wrrver_y fine gain;j, d_ry, T os 1005946-14 | <0.050 | <17 <3.4 | <0.0010 | 14.3
] ;| sandstone rock <5%, no H/C staining or odor
35
_ 140 ft. SAND, light brown, very fine grained, dry,
40— sS | sandstone rock <5%, no H/C staining or odor 0.0 | 1005946-15 | <0.050 | <1.7 | <3.4 | <0.0010 | <5.00
- SP
45—
] 1| 50 ft. SAND, light brown, very fine grained, dry,
50— ss | uniform, no sandstone, no H/C staining or odor 09 | 1005946-16 | <0.050 | <1.7 | <34 | <0.0010 | <5.00
55—
60 ss 160 ft. SAND, light brown, very fine grained, dry, | 0.6 | 1005046-17 | <0.080 | <1.7 | <34 | <0.0010 | 7.20
SP/SS —1 transition to occasional hard sandstone/siltstone,
] — no H/C staining or odor
65—
Notes:

Drilled to 110 ft. and completed as MW-22
Sampled every 10 ft. to saturation.

Depth to water 5/25/10 92.9 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-22

(Page 2 of 2)

g s
Monitor Well 22

Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/26/10, 0750
. 05/26/10, 1400

Drilled By
Sampling Method

- WDC Drilling and Wells
: 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter 18 1/4in. - downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 35.25", W103° 17' 49.24" Drilling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Sample Type —_
SS Split Spoon (18" or 24") g —
e, (=2}
CB Core Barrel (2.5' or 5') —_ —_ — 1S X
@ (=] (=2] o ~ o
= CT Auger Cuttings — 4 X X e £
Lo o IS o =)} o 1N ~
Depth | ', T NR No recovery o € S E E 8
"8l g £ slo|x| 5 |5
Feet aD o Lab No. 14 4 o ° =
sl 3 | g DESCRIPTION o €| x| 2| 5 |5
65—
] 70 ft. SAND, light brown, very fine grained, dry,
70— 88 1 increasing sandstone/siitstone, hard, "cookies”, 0.5 | 1005946-18 | <0.050 | <1.7 | <3.4 | <0.0010 | 6.75
N spP/ss | ] no H/C staining or odor
75
80— SS 80 ft. SAND, light brown, very fine grained, | 05 | 1005946-19 | <0.050 | <1.7 | <34 | <0.0010 |<5.00
slightly damp, no sandstone/siltstone, no H/C
] staining or odor
85
_ 90 ft. SAND, light brown, very fine grained, very
90— Ss moist, no sandstone/siltstone, no H/C staining or 0.4} 1005946-20 | <0.050 | <1.7 | <3.4 | <0.0010 | 132
J odor
sp 95 ft. SAND, brown, very fine grained, H20
95— S8 saturated, no sandstone/siltstone, no H/C - | 1005946-21 | <0.050 | <17 | <34 | <0.0010 | 676
4 staining or odor
100
Jer
105—
110 I
115
120
125
130
Notes:

Drilled to 110 ft. and completed as MW-22
Sampled every 10 ft. to saturation.

Depth to water 5/25/10 92.9 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-23

(Page 1 of 2)

Monitor Well 23
Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E

Lea County, New Mexico
N32° 52' 38.06", W103° 17' 56.04"

Date, Time Started
Date, Time Complete

1 05/26/10, 0750
: 05/26/10, 1400

Hole Diameter :81/4in.
Drilling Method : Hollow Stem Auger
Drilling Equipment . CME-85

Drilled By
Sampling Method

Logged By

Company Rep.

. WDC Dirilling and Wells
: 24-in. Splitspoon with

: downhole hammer

: David Boyer, PG

. Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-23 log.bor

Sample Type .
S Split Spoon (18" or 24") < _
e (o]
CB Core Barrel (2.5 or 5') —_ — —~ S X
@ o (o] o ~ o
< CT Auger Cuttings - X X X > £
~ Q £ =] =) =2 w g
Depth | o T NR No recovery o E S E E ]
in a 2] o = ~ — - o he:
Feet |E| & | o o | wono | 2| 28 g | 2
3 a G DESCRIPTION T : G 5 = ° 5
0 i ;/—3{\—3 U
B CA /5374 0-4 ft. Hard CALICHE
] 52 7 I
57 &
] Jeasm{ig
10— SS % CALICHE and SILTY SAND (4-12 ft.), no H/C 0.0 | 1005946-22 | <0.050 | 4.2 54 <0.0010 | 6.70
] %Z stainingorodor |
j v
15—
SP 20 ft. SAND, reddish-brown, very fine grained,
20— SS uniform, damp, no H/C staining or odor 0.0 1005946-23 | <0.050 | <1.7 <3.4 | <0.0010 | 6.80
25
e I~ 27 ft. From driller: "gravels," possible hard
= f— ’
30— sS [ —-|\sandstonessiltstone lens. 01 | 1005946-24 | <0.050 | 2.8 31 | <0.0010 | 11.9
T~ -30 ft. SANDSTONE and SILTSTONE with SAND, ' ) ’ ’ ' ’
- - 1+~ sandstone soft, siltstone very hard, sand brown
] SS/SL =17 to light brown, occasional white streaks, very
35— [~ fine grained, slightly moist, no H/C staining or
b -1~ odor
_ | - -t~
i I e
b=
40— sS 1 40 ft. SILTY SAND with intermittent SANDSTONE 0.1 1005946-25 | <0.050 | <1.7 11 <0.0010 | 10.3
1 and SILTSTONE, sand light brown, very fine
] ; 4 grained, no H/C staining or odor
. SM/SS|:
45
50— SS 150 ft. SAND with occasional soft SANDSTONE, | 00 | 1005646-26 | <0050 | <17 | 61 | <0.0010 | 10.1
1 sand light brown, very fine grained, dry,
] sandstone poorly cemented (friable with
4 SP/SS 1 fingers), no H/C staining or odor
55— :
60— ss ._ 60 ft. SILTY SAND with hard SILTSTONE lenses, | 03 | 1005046-27 <0050 | 20 | 17 | <0.0010 | 126
swsL | sand very light brown, very fine grained, no H/C
] : staining or odor
65
Notes:

Drilled to 115 ft. and completed as MW-23
Sampled every 10 ft. to saturation.

Depth to water 5/26/10 96.9 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-23

(Page 2 of 2)

Monitor Well 23
Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E

Date, Time Started

Hole Diameter :81/4in.

Lea County, New Mexico
N32° 52' 38.06", W103° 17" 56.04"

Drilling Method
Drilling Equipment : CME-85

. 05/26/10, 0750
Date, Time Complete : 05/26/10, 1400

: Hollow Stem Auger

Drilled By
Sampiing Method

Logged By

Company Rep.

- WDC Dirilling and Wells
: 24-in. Splitspoon with
: downhole hammer
: David Boyer, PG
. Steve Terry, Navajo

Sample Type .
SS Split Spoon (18" or 24") g .
o (=2}
CB Core Barrel (2.5' or 5 —_ —_ —_ £ X
(] (=2} (=2} o ~ o
< CT Auger Cuttings . 4 X 4 < €
- Q € [=) > [=) L ~
Depth | o T NR No recovery &, = £ £ 'a_n 3
AHERE: g slolz| s |8
Feet o Lab No. x X o a =
ot | | @ | & DESCRIPTION o & |z |2 s | 5
65— -
41 [smisLl]
70| ss :| 70 ft. SAND, light brown, very fine grained, no | 04 | 1005946-28 | <0050 | <17 | 7.3 | <0.0010 | 10.8
siltstone seen, possible soft sandstone, no H/C
] staining or odor
- SP
754
80— SS 1 80f_t.SKNI:Tand_soESA_ND§TO_NE,_son?v:= hard | 05 | 1005046-20 | <0.050 | <1.7 54 <0.0010 | 137
] siltstone, light brown with white streaks, sand
] 1 very fine grained, no H/C staining or odor
. SP/SS
85—
90 ss 190 ft. SAND, light brown, very fine grained, | 03 | 1005946-30 | <0.050 | <1.7 | <3.4 | <0.0010 | 9.57
SP uniform, slightly moist, no sandstone or siltstone,
i !} no H/C staining or odor
95 s 95 ft. SAND and SILTSTONE, sand light brown, | 0.3 | 1005946-31 | <0.050 | <17 | <3.4 | <0.0010 | 7.31
SP/SL very fine grained, siltstone hard (fragments
i broken by hammer), no H/C staining or odor
100 ss 100 ft. SAND, brown, very fine grained, uniform, | -- | 100594632 | <0.050 | <17 | <34 | <0.0010 | 919
] H20 saturated, no sandstone or siltstone
. SP '
105+
4 cr [SSISL 107-108 ft. SANDSTONE/SILTSTONE (from driller |
110 ‘gravelsy
B SP 108-115 ft. SAND (from cuttings)
msf—1L e
120
125
4
<
130
Notes:

Drilled to 115 ft. and completed as MW-23
Sampled every 10 ft. to saturation.

Depth to water 5/26/10 96.9 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-24

(Page 1 of 2)

Monitor Well 24

Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/26/10, 1430
1 05/27/10, 1200

Drilled By
Sampling Method

- WDC Dirilling and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-24 log.bor

Section 31, T16S, R37E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52'43.51", W103° 17' 51.80" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") Q —_
o ()]
CB Core Barrel (2.5 or 5Y) —_ —_ —_ £ X
[ (2] (=2] (= ~ ()]
o CT Auger Cuttings - x X x x £
= Q (S o o [} Ll ~
Depth | g T NR No recovery S E £ £ s 3
" 1E| 8 % = o |l o | x 3 S
Feet D o Lab No. X 04 O ° =
et 5| @ | & DESCRIPTION a €E | 2| 5 |=5
0 “1ll 0-5 ft. CALICHE rock with SILTY SAND, no H/C
7 CA/SM 1l staining or odor
> 5-10 ft. SILTY SAND and CALICHE, sand light |
7 brown, very fine grained, dry, no H/C staining or
] odor
10— 88 b—FF L — — — — — — — — — — — — 0.0 | 1005946-33 | <0.050 | <1.7 | <34 | <0.0010 | 17.3
B SM/SL 10-20 ft. SILTY SAND with CALICHE and
15+ SILTSTONE, no H/C staining or odor
20 ss 120 ft. SILTY SAND, very light brown with white | 00 | 1005946-34 | <0.050 | <1.7 | <34 | <0.0010 | 9.34
J{ streaks, minor siltstone, dry, no H/C staining or
] odor
- SM
25
30 ss 30 ft. SAND, light brown with white streaks, very | 02 | 1005946-35 | <0.050 | <17 | <34 | <0.0010 | <5.00
7 fine grained, dry, uniform, no H/C staining or odor
- SP
35—
40-] ss 140 ft. SILTY SAND with poorly consolidated | 03 | 1005946-36 | <0.050 | <17 | <34 | <0.0010 | 6.98
] : 1 sandstone/siltstone, dry, no H/C staining or odor
4 iswmss|
45— :
50— ss 3 SOESKNDTHQH bawrrver_y finetofine | 03 | 1005946-37 | <0050 | <17 | <34 | <0.0010 | 8.60
1 grained, dry, with poorly consolidated
] 1 sandstonef/siltstone, no H/C staining or odor
- SP/SS
55—
60— SS 60 ft. SKNEsoEe at, Ii—ght—broan, v_eryﬁne‘t—o ] 0.5 1005946-38 | <0.050 | <1.7 <34 | <0.0010 | 6.79
SP/SS 1 fine grained, with poorly consolidated
] 1 sandstone/siltstone, no H/C staining or odor
65—
Notes:

Drilled to 125 ft. and completed as MW-24
Sampled every 10 ft. to saturation.

Depth to water 5/27/10 104.6 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-24

(Page 2 of 2)

Monitor Well 24
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/26/10, 1430
: 05/27/10, 1200

Drilled By
Sampling Method

. WDC Drilling and Wells
: 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 43.51", W103° 17' 51.80" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
(=]
SS Split Spoon (18" or 24") 4 —_
[e)] (=2l
CB Core Barre!l (2.5' or 5 —_ —_ — S X
3 i o =) o ~ o
< CT Auger Cuttings - X 4 X > £
~ Q € &) <) o w =
Depth | o T NR No recovery s £ £ £ 5 g
F;na g- § % E Lab No 8 8 % g S
sl 2| g DESCRIPTION a L E g | g 5 | 5
65—
- SP/SS
70 ss [70ft SAND, some silt, litte orno | 0.2 | 1005946-39 | <0.050 | <1.7 | <34 | <0.0010 | 9.81
] } sandstone/siltstone, brown, slightly moist, no H/C
N 1 staining or odor
75—
SP 1 80 ft. SAND, brown, very fine to fine grained,
80— ss | slightly moist, no sandstone/siltstone, no H/C 06 | 1005946-40 [ <0.050 [ <1.7 | <34 | <0.0010 | 5.19
N || staining or odor
85
90 ss 190 ft. SAND, light brown, very fine grained, | 03 | 1005046-41 | <0.050 | <17 | <34 | <0.0010 | <5.00
1 occasional sandstone/siltstone, well cemented
i with white streaks, slightly damp, no H/C staining
SP/SS ~ 1 or odor
95— SS 195 ft. SAND, light brown, very fine grained, 0.4 1005946-42 | <0.050 | <17 <34 <0.0010 | <5.00
1 - occasional sandstone/siltstone, well cemented
- 1 with white streaks, dry, no H/C staining or odor
1004 SS :| 100 ft. SAND, brown, fine grained, moist at tip, 0.0 1005946-43 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] no sandstonef/siltstone, no H/C staining and odor
105— SS | 105 ft. SAND, brown, very fine to fine grained, -- | 1005946-44 | <0.050 | <1.7 | <3.4 | <0.0010 | <5.00
] H20O saturated, no cohesiveness, no H/C staining
4 1 or odor
110
4 SP
15 o1
120
g5 Ll
130
Notes:

Drilled to 125 ft. and completed as MW-24
Sampled every 10 ft. to saturation.

Depth to water 5/27/10 104.6 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-25

(Page 1 of 2)

Monitor Well 25
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico

Date, Time Started
Date, Time Complete
Hole Diameter
Drilling Method

- 06/04/10, 1115

. 06/05/10, 0800

18 1/4in.

. Hollow Stem Auger

N32° 52' 42.46", W103° 18' 01.58"

Drilling Equipment : CME-85

Drilled By
Sampling Method

Logged By

Company Rep.

:WDC Drilling and Wells
: 24-in. Splitspoon with

: downhole hammer

. David Boyer, PG

. Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-25 log.bor

Sample Type .
SS Split Spoon (18" or 24™) g’ —_
o)) (=2
CB Core Barrel (2.5' or 5') —_ —_ — & X
[0] L2 o o0 ~ o
153 CT Auger Cuttings . 4 X X x S
[ O € o) o) S w ~
D?Pth o T NR No recovery 3 £ £ £ = 3
e [E| 8| 3 O [ Lawno | 8 | B | & T |8
et | 8| @ | & DESCRIPTION o % g g 5 |5
0 s - —
. _eﬁ DRIR) 0-0.5 ft. Surface fill, overburden, no H/C staining
} g—erodor _____ _ _ _ _ _ _
. Si—jos1sftcalche
57 [cAss %— 1.5-6 ft. CALICHE, and SANDSTONE gravel-sized
e : fragments
10- ss 0| 10 ft. SILTY SAND and soft CALICHE with hard | 11 | 1006296-01 | <0.050 | <17 | <34 | <0.0010 | <5.00
sandstone/siltstone pieces, sand light brown,
] very fine grained, dry, no H/C staining or odor
. SM/CAY:
15— ;
20— SS : 20f—t.SITY—SAﬁD,-Ii-ght_broWnFery_ﬁne_ I 1006296-02 | <0.050 | <17 <3.4 | <0.0010 | <5.00
grained, some soft sandstone, dry, no H/C
i staining or odor
- SM
25—
30-] ss 30 ft. SAND, light brown, very fine grained, | 25 | 1006296-03 | <0.050 | <1.7 | <3.4 | <0.0010 | <5.00
slightly damp, hard sandstone/siltstone
] fragments <5%, no H/C staining or odor
. SP
35—
40— SS 1 SAND Iightgrovﬁ, \Ery?ne_grai—n—ed,_wit‘h_ | 26 | 100620604 |<0.050| <17 <34 | <0.0010 | 6.95
| frequent (approx. 10%) SANDSTONE/SILTSTONE
] . 1 fragments, poor to well cemented, no H/C
- SP/SS | 1 staining or odor
45— 1
N
50— SS B 5OESKNI5,"H9H bEwrrver_y fine gr_aine_d, T e 1006296-05 | <0.050 | <1.7 <3.4 | <0.0010 | 6.56
] ‘I compacted, dry, no H/C staining or odor
55
. SP
60— SS 60 ft. SAND, light brown, very fine grained, dry, 1.7 1006296-06 | <0.050 | <1.7 <34 | <0.0010 | 7.16
] soft sandstone fragments <5%, no H/C staining
4 or odor
65
Notes:

Drilled to 125 ft. and completed as MW-25
Sampled every 10 ft. to saturation.

Depth to water 6/4/10 107.0 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-25

(Page 2 of 2)

Monitor Well 25
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started
Date, Time Complete

Hole Diameter :81/4in.

Lea County, New MeX|co

Drilling Method

1 06/04/10, 11156
: 06/05/10, 0800

. Hollow Stem Auger

- WDC Dirilling and Wells
: 24-in. Splitspoon with

: downhole hammer

: David Boyer, PG

Drilied By
Sampling Method

Logged By

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-25 log.bor

N32° 52' 42.46", W103° 18‘ 01.58" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
I
SS Split Spoon (18" or 24") g’ —_
[e)) (=2]
CB Core Barrel (2.5' or 5') — —_ — £ X
[ ] (=2 (=2} > ~ ()]
153 CT Auger Cuttings . X X X pYe £
- Q : £ 2 = o o =
Depth | ' T NR No recovery S £ £ E o S
n 18 & % = o | o | 5 5
Feet D o Lab No. 4 x o S r=
¢8| & | % DESCRIPTION a & | £ |2 5 | 5
65—
70— SS 170 ft. SAND, light brown, very fine grained, dry, 1.1 1006296-07 | <0.050 | <17 <34 | <0.0010 | 843
] Sp { hard, well cemented sandstone fragments <5%,
| no H/C staining or odor
75
80 ss —| 80 ft. SAND, light brown, very fine grained, dry, | 12 | 1006296-08 [ <0.050 | <17 | <3.4 | <0.0010 | 6.05
-~ W|th approximately 5% SANDSTONE/SILTSTONE
] —] fragments 1/4-1/2 in., well cemented, no H/C
4 SP/SS - stammg or odor
85— 1
90— s$ ’ QOESKND_Ilgh_t brown, very fine grained, | 32 | 1006296-09 |<0.050| <1.7 | <34 | <0.0010 |<5.00
| uniform, moist, no sandstone fragments, no H/C
] staining or odor
95|
i |
100— Ss 100 ft. SAND, light brown, very fine grained, 2.8 | 1006296-10 | <0.050 | <1.7 <3.4 | <0.0010 | 5.36
damp, hard sandstone fragments <5%, no H/C
4 staining or odor
105— SS 105 ft. SAND, brown, very fine grained, damp, 21 1006296-11 | <0.050 | <1.7 <3.4 | <0.0010 | 6.40
] sp hard sandstone fragments <5%, no H/C staining
i or odor
110— S8 110 ft. SAND, brown, very fine grained, H20 -- 1006296-12 | <0.050 | <1.7 <34 | <0.0010 | 37.9
] saturated, sandstone fragments <5%, no H/C
4 staining or odor
115+
Jer
120
L B i
130
Notes:

Drilled to 125 ft. and completed as MW-25
Sampled every 10 ft. to saturation.
Depth to water 6/4/10 107.0 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-26

(Page 1 of 2)

Monitor Well 26
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started . 06/02/10, 0800
Date, Time Complete : 06/02/10, 1200
Hole Diameter :81/4in.

Lea County, New Mexico
N32° 52' 46.26", W103° 18' 01.21"

Drilling Method
Drilling Equipment . CME-85

. Hollow Stem Auger

Drilled By
Sampling Method

Logged By

Company Rep.

: WDC Dirilling and Wells
. 24-in. Splitspoon with
: downhole hammer
: David Boyer, PG
. Steve Terry, Navajo

Sample Type .
(el
SS Split Spoon (18" or 24") x —
[s)] o
CB Core Barrel (2.5' or 5 —_ —_ —_ £ X
(] (=) (=] (=2 ~ ()]
= CT Auger Cuttings . 4 X 4 > £
[ Q € o D o w =
Depth | T NR No recovery S = £ £ P g
in a 24 o = - = ~ a k.
Fest |[E| & | ® O | LN | 2 | | S 2 =
e = . e
sl 8| g DESCRIPTION o L || Q| 5 |5
0 -
i AR 0-1.5 ft. Surface fill
i CA
5
JeT 7| 3.5-10 ft. SILTY SAND with CALICHE, no H/C 0.2 | 1006149-01 | <0.050 | <1.7 53 <0.0010 | <5.00
4 staining or odor
= (@
10 Sample at 10 ft. from cuttings
] SM/CA|: 5
] RNy
: 5
: A ]
20— SS ‘| 20 ft. SAND, minor caliche (<5%), sand light 0.0 1006149-02 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
brown, very fine grained, slightly moist, no H/C
] staining or odor
25
] 30 ft. SAND, light brown, very fine grained,
30— ss uniform, slightly damp, occasional white streaks, 0.7 | 1006149-03 | <0.080 | <17 | <34 | <0.0010 | <5.00
4 no H/C staining or odor
1 sP
35—
] 40 ft. SAND, with poorly consolidated sandstone
40— SS (<5%), sand light brown with white streaks, very 0.0 1006149-04 | <0.050 | <1.7 <34 <0.0010 | 7.70
i fine grained, dry, no H/C staining or odor
45
50-] ss 150 ft. SAND with increasing | 0.5 | 1006149-05 | <0.050 | <1.7 | <34 | <0.0010 |<5.00
1 SANDSTONE/SILTSTONE, poorly consolidated,
] 1 sand very light brown, very fine grained, dry, no
- 1 H/C staining or odor
55— .
. SP/SS |:
1 60 ft. SAND with approximately 10% poorly
60— SS | consolidated, poorly cemented 07 | 1006149-06 | <0.050 | <1.7 | <34 | <0.0010 |<5.00
4 1 SANDSTONE/SILTSTONE, sand very light brown,
g 1 very fine grained, no H/C staining or odor
65—
Notes: Toluene from 0.0013 to 0.0024 mg/Kg detected in 9 of 12 samples, retested

Drilled to 125 ft. and completed as MW-26

Sampled every 10 ft. to saturation. activity.
Depth to water 6/2/10 108.6 ft. BLS.
H/C - Hydrocarbon

with no detections, attributed as laboratory artifact due to constructon
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LOG OF BORING MW-26

(Page 2 of 2)

Monitor Well 26
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started : 06/02/10, 0800
Date, Time Complete : 06/02/10, 1200
Hole Diameter :81/4in.

Lea County, New Mexico
N32° 52' 46.26", W103° 18' 01.21"

Drifling Method . Hollow Stem Auger
Drilling Equipment . CME-85

Drilled By
Sampling Method

Logged By

Company Rep.

: WDC Dirilling and Welis
: 24-in. Splitspoon with
. downhole hammer
. David Boyer, PG
. Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-26 log.bor

Sample Type .
SS Split Spoon (18" or 24") g —_
fe)] (=2}
CB Core Barrel (2.5 or 5') — — — £ X
(0] (2 (2] o ~ (2]
59 CT Auger Cuttings - X N X > £
= Q £ =2 =2 2 w ~
Depth o T NR No recovery o g g \E/ E %
" 188 % = o | o | « I S
Feet o Lab No. 14 x o ks =
ot | 8| @ | & DESCRIPTION a € | € |2 5 | 5
65—
] — 70 ft. SAND with less than 10% poorly
70— ss —| consolidated, poorly cemented 0.9 | 1008149-07 | <0.050 | <1.7 | <3.4 | <0.0010 | <5.00
i SP/SS —| SANDSTONE/SILTSTONE, sand light brown, very
- —{ fine grained, no H/C staining or odor
75—
80— ss | 80 t. SAND, light brown with some whitte' | 08 | 100614908 | <0.050 | <17 | <34 | <0.0010 | <5.00
| streaking, very fine grained, well compacted,
] dry, less than 5% sandstone/siltstone, no H/C
i :| staining or odor
85—
5 Sp . . ‘
90 ft. SAND, light brown, very fine grained, well
90— ss compacted, slightly damp, no H/C staining or odor 1.8 | 1006149-09 | <0.050 | <1.7 | <3.4 | <0.0010 | <5.00
95—
1 ss
100 ss 100 ft. SAND, light brown, very fine grained, well 0.8 1006149-10 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] compacted, slightly moist, no H/C staining or odor
105— SS 105 ft. SAND, light brown, very fine grained, well 1.3 1006149-12 | <0.050 | <1.7 <3.4 | <0.0010 | <5.00
] compacted, slightly moist, no H/C staining or odor
110— SS 110 ft. SAND, brown, very fine grained, H20 -- 1006149-11 | <0.050 | <1.7 <34 | <0.0010 | 19.3
7 sp saturated, with sandstone/siltstone approx.
4 5%,no H/C staining or odor
115j
Jer
120
LT R
130
Notes: Toluene from 0.0013 to 0.0024 mg/Kg detected in 9 of 12 samples, retested

Drilled to 125 ft. and completed as MW-26

Sampled every 10 ft. to saturation. activity.
Depth to water 6/2/10 108.6 ft. BLS.
H/C - Hydrocarbon

with no detections, attributed as laboratory artifact due to constructon
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LOG OF BORING MW-27

(Page 1 of 2)

Monitor Well 27 Date, Time Started : 06/05/10, 0830 Drilled By : WDC Drilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/05/10, 1415 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter 18 1/4in. - downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.39", W103° 18' 04.14" Drilling Equipment . CME-85 Company Rep. : Steve Terry, Navajo
Sample Type s
SS Spiit Spoon (18" or 24") g —_
fe)) o
CB Core Barrel (2.5' or 5') —_ —_ — £ X
@ o (=2] o ~ o
< CT Auger Cuttings — X X X < £
= Q c =)} <)) o Ll ~
Depth ® T NR No recovery o S S E E %
g2l 38 % = o | o | x S 5
Feet Q Lab No. e x o ks =
ot | &5 & | & DESCRIPTION a o | |2 s |5
0 SIS
. 0-2.5 ft. CALICHE rock
] oA pyigoeshoationeek
57 SILTY SAND and CALICHE fragments
10 s {10 #t SANDY SILT/SILTY SAND and small caliche | 4.0 | 1006296-13 | <0.050 | <1.7 | 130 | <0.0010 | 651
-l rock and rock fragments, silt/sand very light
] : 7| brown, no H/C staining or odor
- ML/SM|: ]
15— :
20 ss 20 ft. SILTY SAND, very light brown, very fine | 3.6 | 1006296-14 | <0050 | <17 | 22 | <0.0010 | 824
grained, with small caliche fragments, white, no
] H/C staining or odor
. SM
25—
30— ss 3OESKNIfbro_wn,—:/er7ﬁn;gm_ineF, uﬁfor-n-m B 1006296-15 | <0.050 | <1.7 <34 | <0.0010 | 17.3
] compact, damp, no H/C staining or odor
4 SP
35—
40— ss 140 ft. SAND and SANDSTONE, very light brown, | 32 | 1006296-16 | <0050 | <1.7 | 30 | <0.0010 | 11.2
1 very fine grained, sand silty, sandstone hard, no
i 1 H/C staining or odor
145 ft. SAND and SANDSTONE/SILTSTONE, sand
45— SS 1 very light brown, very fine grained, 37 -- -- -- -- -- --
] 1 sandstone/siltstone white to light brown, poorly
4 1 to well consolidated, cementing soft to hard, no
SP/SS 3 H/C staining or odor (no sample for analysis, PID
50— SS :k,my) 2.6 | 1006296-17 | <0.050 | <1.7 <3.4 | <0.0010 | 12.3
- 1 %50 ft. SAND and SANDSTONE, sand light brown,
] 1 very fine grained, damp, sandstone soft, "cookie"
55— | lenses, no H/C staining or odor
60— SS : SOESZ\_NETHQH b%wrrveﬁ fine gr_aingi, | 32 | 100629618 | <0050 | <1.7 | <34 | <0.0010 | 7.06
] SP uniform, dry, no H/C staining or odor
65—
Notes:

Drilled to 125 ft. and completed as MW-27
Sampled every 10 ft. to saturation.

Depth to water 6/5/10 106.6 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-27

(Page 2 of 2)

Monitor Well 27
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/05/10, 0830
: 06/05/10, 1415

Drilled By
Sampling Method

: WDC Dirilling and Welis
: 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-27 log.bor

Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 48.39", W103° 18' 04.14" Drilling Equipment : CME-85 Company Rep. - Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") g —_
o (=2}
CB Core Barrel (2.5' or 5) —_ — — £ X
© o &) o ~ =)
2 CT Auger Cuttings . X X X 1Y =
[ O [= o) ) ISy w ~
Depth | o T NR No recovery g £ S £ o 3
e | E| 8| 2 o [N | 2 | 2|8 g £
— - Koy
S 28 | g DESCRIPTION Q E | x| Q 5 | 5
65—
. SP
70— ss —] 70ESKNIITan;soESA_NDgTOT\IE,—;anEIig?t T 7 40 | 1006296-19 | <0.080 | <17 <34 | <0.0010 | 13.2
] 1 brown, very fine grained, dry, small soft
1 —| sandstone "cookies", no H/C staining or odor
~ SP/SS 1
75
80— ss | 80 ft. SAND, light brown, very fine to fine | 45 | 1006296-20 | <0.050 | <1.7 | <34 | <0.0010 | 14.6
grained, some very soft sandstone with white
] 1 streaks, no H/C staining or odor
85
90— SS | 90 ft. SAND, light brown, very fine grained, one 50 | 1006296-21 | <0.050 | <1.7 <34 | <0.0010 | 53
] 1 large soft sandstone piece 1-1.5 in. with white
|| streaks, no H/C staining or odor
95
100— SS { 100 ft. SAND, light brown, very fine grained, 4.3 | 1006296-22 | <0.050 | <1.7 [ <34 | <0.0010 | <5.0
7 sp || uniform, compact, no sandstone, no H/C staining
4 | or odor
105 SS | 105 ft. SAND, brown, very fine grained, 5.6 1006296-23 | <0.050 | <1.7 <3.4 | <0.0010 28
] ‘| compact, one small soft sandstone fragment,
4 1 H20 saturated at tip, no H/C staining or odor
110
M5 ¢r
120
125
]
1304
Notes:

Drilled to 125 ft. and completed as MW-27
Sampled every 10 ft. to saturation.

Depth to water 6/5/10 106.6 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-28

(Page 1 of 2)

Monitor Well 28
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/22/10, 0825
: 05/22/10, 1300

: WDC Dirilling and Wells
: 24-in. Splitspoon with

Drilled By
Sampling Method

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-28 {og.bor

Section 36, T16S, R36E Hole Diameter 18 1/4in. . downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 52.61", W103° 18' 02.77" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24™) Q —_
o (=]
CB Core Barrel (2.5' or 5" —_ _ _ & X
()] (=) o o ~ o
ES CT Auger Cuttings — X X X > £
= O [= =2 ) [+ w ~
Depth | ¢ T NR No recovery Q. g S E E 3
" 1Bl 8| 2 = oclo |z | s |5
2]
Feet A Q Lab No. 14 x O 5 =
sl 2| g DESCRIPTION a |l g |2 5 | 5
0 r
4 T_T)0- i
] kb 0-5 ft. Top soil, loam
4 TS TT TT
5 _?T{ _____________
. i::] 6 ft. Lithology change
10— SS 10 ft. SAND, reddish, fine grained, no H/C 0.0 1005814-11 | <0.050 | <17 <3.4 | <0.0010 | 12.1
T )| staining or odor
1 11 ft. change to brown sand.
15
20— SS 20 ft. SAND, light brown, very fine to fine 0.3 1005814-12 | <0.050 | <1.7 <3.4 | <0.0010 | 34.9
] 1 grained, no H/C staining or odor
25
30— Ss 30 ft. SAND, very light brown, fine grained, some 0.6 1005814-13 | <0.050 | <1.7 <34 | <0.0010 | 321
] s | minor consolidation, no H/C staining or odor
P
35
. :
40— SS )| 40 ft. SAND, very light brown, fine grained, no 0.6 1005814-14 | <0.050 | <1.7 <34 | <0.0010 | 31.0
] H/C staining or odor
45—
50— SS 50 ft. SAND, very light brown, very fine grained, 0.4 1005814-15 | <0.050 | <1.7 <3.4 | <0.0010 | 34.3
] ‘| more uniform than above, some white streaks,
| no H/C staining or odor
55— '
60— SS . 60ESKNDTvitFoc&si&a@AﬁDS?ON—E, v_ery_ 1 o5 | 100881416 | <0.050 | <1.7 <3.4 | <0.0010 | 9.64
] SP/SS I—] light brown, very fine grained, dry, sandstone
] -1 less than 10%, no H/C staining or odor
65— L
Notes:

Drilled to 125 ft. and completed as MW-28
Sampled every 10 ft. to saturation.

Depth to water 5/22/10 105.0 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-28

(Page 2 of 2)

Monitor Well 28
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/22/10, 0825
. 05/22/10, 1300

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter :81/4in. - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 52.61", W103° 18' 02.77" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type =
SS Split Spoon (18" or 24") g’ —_
o )
CB Core Barrel (2.5' or 5') —_ — — 1S b4
(0] (=)} o = ~ je)]
< CT Auger Cuttings —_ X X X x £
= Q £ =2 =2 > i P
Depth | o T NR No recovery S £ £ £ lc—n 2
NLHERE: £ s|lolz]| s |58
Feet @ Q Lab No. id © O 5 =
L R DESCRIPTION = |z |2 5 |5
65—
70— ss —] 70 ft. SAND with occasional SANDSTONE, very 06 | 1005814-17 | <0.050 | <1.7 | <34 | <0.0010 | <5.0
7 SP/SS -1 light brown, very fine grained, dry,
—] sandstone/siltstone less than 10%, no H/C
- - 1 staining or odor
75— 1
80— SS : 80f_t.SXleligFf ngwn—,_veE fine gr_ainaj, d_ry ] o2 1005814-18 | <0.050 | <1.7 <34 | <0.0010 | 6.14
] | little or no sandstone, no H/C staining or odor
85-]
90— ss 190 tt. SAND, light brown, very fine grained, dry, 0.0 1005814-19 | <0.050 | <1.7 <34 | <0.0010 | <5.0
7 1 little or no sandstone, no H/C staining or odor
95—
100 SS 1 100 ft. SAND, brown, very fine grained, less 0.0 1005814-20 | <0.050 | <1.7 <34 | <0.0010 | 8.99
] Sp ;| than 5% sandstone/siltstone, slightly damp, no
4 .1 H/C staining or odor
105 SS ;| 105 ft. SAND, H20 saturated, some white -- 1005814-21 | <0.050 | <17 <3.4 | <0.0010 | 9.98
] | streaks, no H/C staining or odor
110
115—_ cT
120
125 L] e e - = -
130
Notes:

Drilled to 125 ft. and completed as MW-28
Sampled every 10 ft. to saturation.

Depth to water 5/22/10 105.0 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-29
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Monitor Well 29 Date, Time Started 1 06/05/10, 1450 Drilled By : WDC Dirilling and Wells
Navajo Refining Company, Lea Refinery Date, Time Complete : 06/06/10, 1200 Sampling Method : 24-in. Splitspoon with
Section 36, T16S, R36E Hole Diameter 8 1/410n. - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 50.76", W103° 18' 06.96" Drilling Equipment . CME-85 Company Rep. : Steve Terry, Navajo
Sample Type .
SS Split Spoon (18" or 24") g —_
o (=2}
CB Core Barrel (2.5' or 5 —_ —_ —_ £ 4
@ (=] o A ~ o)
2 CT Auger Cuttings . X X X P I
~ O [= <) IS =) L ~
Depth | 'y T NR No recovery Q S S £ 'u_J %
in =3 1] o o ~ - o =]
Feet |§| @ | @ o | wne | 2| 2| S g |2
ee = . =
gl 3|k DESCRIPTION a e €| 2| 5 |5
0 . 0-1 ft. Overburden
7 AR 2-4 ft. Gravels (fill?)
] 4-5 ft. Caliche gravels
> SOy st eAlicRe — T T T T T T T T
N CA (@
] 3
Dg7 9 _____________
10— SS <d 10 ft. CALICHE with SILTY SAND, caliche very 34 | 1006296-24 | <0.050 | <1.7 | <3.4 | <0.0010 | 110
3 hard (chert), sand very light brown, very fine
] CA/SM % grained, dry, no H/C staining or odor
- C%;g 10-15 ft. Very hard drilling, CALICHE (chert)
15— N 15 ft. Lithology change
i ool N L SHOIOYy ehange - . . .
] S
%' 20 ft. CALICHE and SILTY SAND, caliche soft,
% white (creme color), sand very light brown, very 2.7 | 1006296-25 | <0.050 | <1.7 | <3.4 | <0.0010 | 11
% fine grained, no H/C staining or odor
4
o
FIPRSN 30 ft. SILTY SAND and CALICHE, sand very light | 00 | 1006296-26 | <0050 | <17 | <34 | <0.0010 | 25
brown, dry, caliche creme color, soft, possible
transition to sandstone/siltstone with soft
"cookies", no H/C staining or odor
40 40 ft. SILTY SAND with soft SANDSTONE, some | 00 | 1006296-27 | <0.050 | <1.7 | <3.4 | <0.0010 | 25
; 1 small caliche fragments to 1/4 in_, sand light
brown, very fine grained, dry, no H/C staining or
odor
45— 1
—1 50 ft. SILTY SAND with soft SANDSTONE and
50+ T frequent (15%) hard, well cemented siltstone, 0.8 | 1006296-28 [ <0.080 | <1.7 | <34 | <0.0010 | <5.0
1 dry, no H/C staining or odor
55—
60— s C+160f SILTY SAND with hard | 09 | 1006296-29 | <0.050 | <17 | <3.4 | <0.0010 | 58
:I#| SANDSTONE/SILTSTONE, sand light brown, very
] L+ fine grained, slightly damp, sandstone/siltstone
4 #=} ~15%, no H/C staining or odor
65—
Notes:

Drilled to 125 ft. and completed as MW-29
Sampied every 10 ft. to saturation.

Depth to water 6/6/10 106.5 ft. BLS.

H/C - Hydrocarbon
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LOG OF BORING MW-29

(Page 2 of 2)

Monitor Well 29
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Date, Time Started

Hole Diameter :81/4in.

Lea County, New Mexico
N32° 52' 50.76", W103° 18' 06.96"

Drilling Method
Drilling Equipment : CME-85

. 06/05/10, 1450
Date, Time Complete : 06/06/10, 1200

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By

Company Rep.

- WDC Dirilling and Welis
. 24-in. Splitspoon with
: downhole hammer
: David Boyer, PG
. Steve Terry, Navajo

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Boring Logs - monitor wells\MW-29 log.bor

Sample Type .
SS Spiit Spoon (18" or 24") g —_
(o)) ()]
CB Core Barrel (2.5' or 5') —_ —_ — £ X
[] (o2] o o ~ [o)]
S CT Auger Cuttings . X 4 X > £
~ &} c =2 =) [+ w ~
Depth | ‘o T NR No recovery aQ S S 35 E %
NEIERE: g slolx| 3 |3
Feet D o Lab No. x x O ° =
sl g | g DESCRIPTION a g1z |2 5 |5
65—
] 70 ft. SILTY SAND with hard
70— SS SANDSTONE/SILTSTONE (10-15%), dry, no H/C 1.3 1006296-30 | <0.050 | <1.7 <34 | <0.0010 | 5.3
4 staining or odor
75
80— SS i BOESKNEYHQH bgwrrve_r_y fine gEine_d, T 1006296-31 | <0.050 | <1.7 <34 | <0.0010 | <50
] damp, <5% sandstone/siltstone fragments, no
i | H/C staining or odor (downhole hammer broke,
4 fished out, sample with center rods advanced by
85 auger)
90 ft. SAND, light brown, very fine grained,
90— S8 slightly damp, no sandstone/siltstone fragments, 14 | 1006296-32 | <0.050 | <17 | <3.4 | <0.0010 | <5.0
i no H/C staining or odor
95—
100 ft. SAND, light brown, very fine grained,
100— SS compact, slightly damp, occasional 17 | 1006296-33 | <0.050 | <17 <3.4 | <0.0010 | <5.8
i sandstone/siltstone fragments (<5%), no H/C
e staining or odor
105— SS 105 ft. SAND, brown, very fine grained, 1.9 1006296-34 | <0.050 | <17 <34 <0.0010 26
7 compact, tip splitspoon saturated, no
4 sandstone/siltstone fragments, no H/C staining or
. odor
110
115—_ cT
120
L T
130
Notes:

Drilled to 125 ft. and completed as MW-29
Sampled every 10 ft. to saturation.
Depth to water 6/6/10 106.5 ft. BLS.

H/C - Hydrocarbon
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Monitor Well 1 Date/Time Started : 04/15/09, 1000 Drilled By : Eco/Enviro Drilling
Navajo Refining Company, Lea Refinery Date/Time Completed : 04/15/09, 1600 Sampling Method : Cuttings
Section 36, T16S, R36E Hole Diameter 6 1/8in. tricone Logged By : David Boyer, PG
Lea County, New Mexico Drilling Method : Mud Rotary
N32° 52' 47.89", W103° 18' 12.36" Drilling Equipment : GEFCO SD-200
Water Levels
_W_ During Drilling
7 After Completion
o Well: MW-1
Depth T Elev.: 3,838.40 ft. )
in f Q Well Construction
Feet | @ © DESCRIPTION Information
o U] Cover
0 [ — 1
N KKOX] 0-4 ft. CALICHE (from GCL log) f;"c"eta' Box COMPLETION DATA
{1 ca L% i ement grout
KKK | Bentonite seal | Hole Depth :135 ft. Below LS
PR — — o — - - - — i D - 129 Below LS
5] 1 1 4-23 ft. SILTY SAND Top casing : Ground level
1 CASING, SCREEN & CAP
- Material, joints . PVC, threaded
10 Diameter :5in. 1D
7 Manufacturer :N/A
] Screen type : Slotted
] SM Screen length 30 ft.
154 Screen opening :0.035
B Scrn. placement 1 99-129 ft. BLS
by Bottom Cap 1027t PVC
7] Protector Casing . Flush-mount steel
20 Lock Key # : None
b SEALS & SAND PACK
33 -1—35-&- SXND_ —_———_ = — ! Cement seal type  : Quikcrete cement
a 1 23- . el Cem't placement  :0-2ft BLS
25—_ IR Large grave! Annular seal type  : Holeplug bentonite
] af e Annular seal type  : 3/8 in. chips
4 I K Seal placement :2-45ft BLS
- 5 fs Sand pack type 1 3/8in. gravel & larger
30 2l Sand placement 14,5132 ft.
] e Bottom hole backfill : 132-135' Native sand
. ol e PVC casi ELEVATIONS.
35— T casing Ground elevation  : 3,838.19 ft.
e 2 boo Inner casing, lip 1 3,838.40 ft.
1 el e Quter casing, top  : N/A
40— 2 b :
i Sspte WELL INSTALLATION:
b e 04/15/09 - Drilled to 135 ft. and set 30 ft.
7 . % screen with 0.035 slot at 129 ft. BLS.
45— Native sand backfill rose to 132, 3/8 in
1 SP gravel to 45 ft., larger graveito 4.5 ft. 2.5
E bags bentonite to surface, hydrated.
b Flush-mount steel protection box cemented
50 i at surface.
4 — Smali gravel 06/16/09 - Developed well with large
] submersible pump and discharging into
55— piastic lined roll-off bin. Sand silt and
] turbidity At start gray sand for first 15-20
R seconds then brown. No oil or sheen on
~ water. Pumped approximately 250 gallons
60 - to bin then to refinery wastewater system.
] Water Level Measurements:
65— 04/30/09 106.35 ft. BTOC
o 06/10/09 106.49 ft. BTOC
70—
Notes:

H/C - Petroleum hydrocarbon
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WELL COMPLETION LOG MW-1

(Page 2 of 2)

Monitor Well 1
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 47.89", W103° 18' 12.36"

Hole Diameter
Drilling Method

Date/Time Started
Date/Time Completed

Drilling Equipment

. Mud Rotary
. GEFCO $D-200

: 04/15/09, 1000 Drilled By : Eco/Enviro Drilling
: 04/15/09, 1600 Sampling Method : Cuttings
: 6 1/8 in. tricone Logged By . David Boyer, PG

Water Levels
_W_ During Drilling
7 After Completion

o Well: MW-1
Depth T Elev.: 3,838.40 ft.
in % o Well Construction
Feet | @ % DESCRIPTION Information
70—
b COMPLETION DATA
E Hole Depth . 135 ft. Below LS
N TD . 129 Below LS
75—_ Top casing : Ground level
b CASING, SCREEN & CAP
- Material, joints : PVC, threaded
80— Diameter :5in. 1D
T Manufacturer - N/A
7 . Screen type . Slotted
] — PVC casing Screen length 230 ft.
85— i Screen opening :0.035
B Scrn. placement 199-129 ft. BLS
T Bottom Cap 1027t PVC
7 Protector Casing : Flush-mount steel
90_— Lock Key # : None
] SEALS & SAND PACK
e Cement seal type  : Quikcrete cement
4 Cem't placement :0-2ft BLS
95 — Small gravel Annular seal type  : Holeplug bentonite
i Annular seal type  : 3/8 in. chips
4 Seal placement . 2-4.5 ft. BLS
- Sand pack type 1 3/8 in. gravel & larger
100 Sand placement 1 4.5-132 ft.
] Bottom hole backfill : 132-135' Native sand
] SP ELEVATIONS.
105: Ground elevation  : 3,838.19 ft.
- Rva Inner casing, lip : 3,838.40 ft.
-1 Outer casing, top - N/A
110 WELL INSTALLATION:
- 04/15/09 - Drilled to 135 ft. and set 30 ft.
7 screen with 0.035 slot at 129 ft. BLS.
115 L5 in. PVC screen | Native sand backfill rose to 132, 3/8 in
N gravel to 45 ft., larger gravelto 45 ft. 2.5
4 bags bentonite to surface, hydrated.
- Flush-mount steel protection box cemented
120 ] at surface.
4 06/16/09 - Developed well with large
] submersible pump and discharging into
125— plastic lined roll-off bin. Sand silt and
7 turbidity At start gray sand for first 15-20
i seconds then brown. No oil or sheen on
Bottom cap water. Pumped approximately 250 gallons
130 ] to bin then to refinery wastewater system.
] 1— Native backfill Water Level Measurements:
135 — e = = 04/30/09 106.35 ft. BTOC
- 06/10/09 106.49 ft. BTOC
140
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 2

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico

N32° 52' 54.18", W103° 18' 09.83"

Date/Time Started : 04/02/09, 0935 Drilled By . Eco/Enviro Drilling
Date/Time Completed : 04/02/09, 1830 Sampling Method : Cuttings
Hole Diameter .6 1/8 in. tricone Logged By : David Boyer, PG

Drilling Method
Drilling Equipment

: Mud Rotary
: GEFCO SD-200

Woater Levels
_¥_ During Drilling
_Z_ After Completion

o Well: MW-2
Depth T Elev.: 3,837.35 ft. )
in % o Well Construction
Feet | & | & DESCRIPTION Information
o] O Cover
r )
0 = - - -
— BXKL] Caliche at 5 and 12 ft, occasional caliche at W fj:'(\:n:rtr?e':r?to;rout COMPLETION DATA
] CA B3 other depths. % Hole Depth £135 ft Below LS
5] YA I :126.4 Below LS
. : 1 Cuttings very fine grained, light brown sand Top casing + Ground fevel
B CASING, SCREEN & CAP
1 sP Material, joints : PVC, threaded
10— Diameter :2in. ID
- . - - — - - = - — - 4 Manufacturer . Environmental Man..
1-CA Caliche at 12 ft. Screen type : Slotted, prepack
n T AT T T T T T e —— Screen length . 30 ft.
15 Cuttmgs SAND, light brown, very fine grained, Screen opening - 0.020 slot inside
4 occasional caliche/sandstone at other depths Scrn. placement :97.5-127.5 ft. BLS
b Bottom Cap :0.2ftPVC
T Protector Casing : Flush-mount steel
20 Lock Key # “None
] SEALS & SAND PACK
~ Cement seal type  : Quikcrete cement
T Cem't placement :0-25ft BLS
25—_ Annular seal type  : Holeplug bentonite
n Annular seal type  : 3/8 in. chips
4 Seal placement 1 2.5-86 ft. BLS
B Outer sand pack 1 86-115 ft.
30— Sand pack type : 8/16 silica
T Sand placement . Interior prepack
] Bottom hole backfill : 115-135' Native sand
357 94— PVC casing ELEVATIONS.
- - ;i Ground elevation 13,837.27 ft.
1 Bentonite seal | 0T Cng lip | 383735 ft
] Outer casing, top - N/A
40
1sP WELL INSTALLATION:
7 04/02/09 - Drilled to 135 ft. and set 30 ft.
45— prepack screen with 0.020 slot at 127.5 ft.
1 BLS. Native sand backfill rose to 115, 13
1 bags 8/16 sand to 86 ft., 21 bags bentonite
E to surface, hydrated. Flush-mount steel
50—_ protection box cemented at surface.
4 Developed well 16 gallons 4/2, 16 gallons
1 on 4/3.
]
55—
4 Water Leve! Measurements:
] 06/22/09 104.32 ft. BTOC
60—
N | Cuttings SAND, light brown, very fine grained,
65 e occasional caliche/sandstone at other depths
70—
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 2
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 54.18", W103° 18' 09.83"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method
Drilling Equipment

: 04/02/09, 0935
: 04/02/09, 1830
.6 1/8in. tricone
: Mud Rotary
: GEFCO SD-200

Drilled By : Eco/Enviro Drilling
Sampling Method . Cuttings
Logged By . David Boyer, PG

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-02 well log.bor

Water Levels
_Y_ During Drilling
7 After Completion
o Well: MW-2
Depth I Elev.: 3,837.35 ft.
in a o Well Construction
Fest | @ % DESCRIPTION Information
70—
] COMPLETION DATA
B Hole Depth . 135 ft. Below LS
T 0 1 126.4 Below LS
75__ Top casing - Ground level
-] Bentonit | CASING, SCREEN & CAP
] —Bentoni
- entonite sea Material, joints . PVC, threaded
80— Diameter :2in. ID
] Manufacturer . Environmental Man..
1 £4—PVC casing Screen type . Slotted, prepack
4 Screen length 30 ft.
85— Screen opening :0.020 slot inside
B o4 L Scrn. placement . 97.5-127.5 ft. BLS
b . Bottom Cap :0.2ftPVC
] Protector Casing : Flush-mount steel
90— Lock Key # . None
] SEALS & SAND PACK
:1 Cement seal type  : Quikcrete cement
Cem't placement :0-25ft BLS
95': Annular seal type  : Holeplug bentonite
B Annular seal type  : 3/8 in. chips
p Seal placement . 2.5-86 ft. BLS
100 - QOuter sand pack : 86-115 ft.
— | Sand pack type . 8/16 silica
] Sand pack Sand placement . Interior prepack
7] Bottom hole backfill : 115-135' Native sand
105_‘ v ELEVATIONS.
- Ground elevation  : 3,837.27 ft.
1 Inner casing, lip 1 3,837.35ft.
7 Outer casing, top  : N/A
1104
] | o prepack WELL INSTALLATION:
] Ay e 04/02/09 - Drilled to 135 ft. and set 30 ft.
115 prepack screen with 0.020 slot at 127.5 ft.
= - BLS. Native sand backfill rose to 115, 13
7] H bags 8/16 sand to 86 ft., 21 bags bentonite
B H to surface, hydrated. Flush-mount steel
120 . = protection box cemented at surface.
N = Developed well 16 gallons 4/2, 16 gallons
] = on 4/3.
125 H'\— Native backfill
- = Water Level Measurements:
] FH_4  Bottom cap 06/22/09 104.32 ft. BTOC
130
135 - - - — — - - - = —
140+
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 3
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 43.46", W103° 18' 08.07"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method

Drilling Equipment

: 04/06/09, 0700 Drilled By : Eco/Enviro Drilling
. 04/06/09, 1735 Sampling Method . Cuttings
.6 1/8 in. tricone Logged By : Brian Cuellar, SESI

. Mud Rotary
. GEFCO SD-200

Z:\Company Files\Navajo\2000 cleanups\WAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-03 well log.bor

Water Levels
_W_ During Drilling
7 After Completion
Well: MW-3
Depth Elev.: 3,831.65 ft. )
in @ Well Construction
Feet | @ DESCRIPTION Information
> Cover
0 I 1
— 0-13 ft. CALICHE rock and SAND -I-Metal Box
7 Cement grout COMPLETION DATA
1 Hole Depth 1 135 ft. Below LS
] D 1129 Below LS
5': Top casing : Ground level
{CA/SP CASING, SCREEN & CAP
- H Material, joints 1 PVC, threaded
10— H Diameter :2in. ID
] | Manufacturer : Environmental Man.
] S - Screen type : Slotted, prepack
. 13-130 ft. SAND, with occasional H Screen length Lot
15— sandstone and caliche laver H Screen opening 1 0.020 slot inside
g : yer. - Scrn. placement 1 98-128 ft. BLS
1 - Bottom Cap 1 0.2 ft PVC
] H Protector Casing  : Flush-mount steel
20 _ - Lock Key # . None
] 8 SEALS & SAND PACK
- H Cement seal type  : Quikcrete cement
N - Cem't placement :0-25ft BLS
25—_ H Annular seal type  : Holeplug bentonite
N - Annular seal type @ 3/8 in. chips
_ H Seal placement 12.5-92 ft. BLS
b H Outer sand pack 1 92-130 ft.
30— H Sand pack type : 8/16 silica
] - Sand placement . Interior prepack
] H Bottom hole backfill : 130-135' Native sand
25 42— PVC casing ELEVATIONS.
- i H Ground elevation 0 3,831.73 ft.
B H Bentonite seal Inner casing, lip - 3,831.65 ft.
] H Outer casing, top  : N/A
40— 4—PVC screen
] SP H WELL INSTALLATION:
7 H 04/08/09 - Drilied to 135 ft. and set 30 ft.
45— H prepack screen with 0.020 slot at 130 ft.
b H BLS. Native sand backfill rose to 130,
] H 16 bags 8/16 sand to 92 ft., 13 bags
= bentonite to surface, hydrated. Flush-mount
50 ] H steel protection box cemented at surface.
4 H 04/09/09 - Developed well, purged 115
b & gallons.
55— =
4 - Water Level Measurements:
] H 06/16/09 102.65 ft. BTOC
60— H
65— =
70— =
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 3

Navajo Refining Company, Lea Refinery

Section 36, T16S, R36E
Lea County, New Mexico

N32° 52' 43.46", W103° 18' 08.07"

Date/Time Started : 04/06/09, 0700 Drilled By . Eco/Enviro Drilling
Date/Time Completed : 04/06/09, 1735 Sampling Method . Cuttings
Hole Diameter : 6 1/8in. tricone Logged By : Brian Cuellar, SES!

Drilling Method
Drilling Equipment

: Mud Rotary
: GEFCO SD-200

Water Levels
_W¥_ During Drilling
_Z_ After Completion
o Well: MW-3
Depth T Elev.: 3,831.65 ft. )
in 9 a Well Construction
Feet | @ % DESCRIPTION Information
70— =
] H COMPLETION DATA
4 = Hole Depth 135 ft. Below LS
b H D 1129 Below LS
75—: - Top casing : Ground level
e H CASING, SCREEN & CAP
] Material, joints . PVC, threaded
80— = ) Diameter 12in. 1D
- H +— Bentonite seal Manufacturer : Environmental Man.
7 ] . Screen type . Slotted, prepack
] H PVC casing Screen length 130 ft.
85— = Screen opening 1 0.020 slot inside
- Scrn. placement 1 98-128 ft. BLS
B H Bottom Cap 102t PVC
- H Protector Casing . Flush-mount steel
90 N = Lock Key # - None
] 5| SEALS & SAND PACK
B Cement seal type  : Quikcrete cement
B Cem't placement :0-2.5f BLS
95—_ Annular seal type  : Holeplug bentonite
1 Annular sealtype  :3/8in. chips
4 Seal placement 12.5-92 ft. BLS
i Outer sand pack 1 92-130 ft.
100 — | Sand pack type : 8/16 silica
b PVC screen Sand placement . Interior prepack
1 sp 7] Bottom hole backfill : 130-135" Native sand
105 B S ELEVATIONS.
- and pack Ground elevation 1 3,831.73 ft.
E Inner casing, lip 1 3,831.65 ft.
] Outer casing, top  : N/A
1104
4 WELL INSTALLATION:
] | o prepack 04/08/09 - Drilled to 135 ft. and set 30 ft.
1 15_( epac prepack screen with 0.020 slot at 130 ft.
B BLS. Native sand backfill rose to 130,
7 16 bags 8/16 sand to 92 ft., 13 bags
J bentonite to surface, hydrated. Flush-mount
120—: steel protection box cemented at surface.
7 04/09/09 - Developed well, purged 115
B gallons.
125
N Water Level Measurements:
] 06/16/09 102.65 ft. BTOC
_ Bottom cap
130
7 I— Native backfill
135 - - - = - = - — = — —
140 —
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 4
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 49.78", W103° 18' 15.51"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method
Drilling Equipment

- Mud Rotary
. GEFCO SD-200

: 04/03/09, 1000 Drilled By . Eco/Enviro Drilling
: 04/03/09, 1600 Sampling Method : Cuttings
16 1/8in. tricone Logged By : David Boyer, PG

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-04 well log bor

Water Levels
_W_ During Drilling
7 After Completion
o Well: MW-4
Depth I Elev.: 3,839.89 ft.
in a [ Well Construction
Feet | @ & DESCRIPTION Information
> U] Cover
0 -
] K< CALICHE and SAND first 10-12 ft. then Metal Box COMPLETION DATA
4 Gl: 57 sand Cement grout
. : Hole Depth 1135 ft. Below LS
5 4 3 : TD ) 1128 Below LS
Jlcasp %ﬁ Top casing - Ground level
- ?%E CASING, SCREEN & CAP
. Material, joints . PVC, threaded
104 3 Diameter 1 2in. ID
B % Manufacturer . Environmental Man.
B . O AN he AR e T T T T T T Screen type . Slotted, prepack
7 SAND to 125 ft. with occasional sandstone. Screen length 30 ft
15+ : Screen opening . 0.020 slot inside
4 Scrn. placement 1 98-128 ft. BLS
- Bottom Cap (0.2ftPVC
A Protector Casing . Flush-mount stee!
20_: Lock Key # *None
T SEALS & SAND PACK
- Cement seal type  : Quikcrete cement
b Cem't placement :0-25ft BLS
25 Annular seal type  : Holeplug bentonite
] Annular seal type  : 3/8 in. chips
4 Seal placement :2.5-92 ft. BLS
4 Outer sand pack 1 92-133 ft.
30— Sand pack type : 8/16 silica
T Sand placement . Interior prepack
1 Bottom hole backfill : 133-135' Native sand
25 94— PVC casing ELEVATIONS.
4 | ; Ground elevation 1 3,839.76 ft.
B Bentonite seal Inner casing, lip : 3,839.89 ft.
] Outer casing, top  : N/A
40—
SP
_ WELL INSTALLATION:
] 04/03/09 - Drilled to 135 ft. and set 30 ft.
45— prepack screen with 0.020 slot at 128 ft.
E BLS. Native sand backfill rose to 133, 18
] bags 8/16 sand to 92 ft., 17 bags bentonite
. to surface, hydrated. Flush-mount steel
50+ protection box cemented at surface.
4 04/06/09 - Developed well, purged 25
4 gallons water.
55—
J Water Level Measurements:
7 06/22/09 104.32 ft. BTOC
60—
65—
70—
Notes:

H/C - Petroleum hydrocarbon




2 nend

Safety & Environmental
Solutions, Inc.

¥
e
o
vl

WELL COMPLETION LOG MW-4

(Page 2 of 2)

Monitor Well 4
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 49.78", W103° 18' 15.51"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method
Drilling Equipment

: 04/03/09, 1000 Drilled By : Eco/Enviro Drilling
: 04/03/09, 1600 Sampling Method . Cuttings
16 1/8 in. tricone Logged By . David Boyer, PG

- Mud Rotary
: GEFCO SD-200

Z:\Company Files\Navajo\2000 cleanups\WNAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-04 well log.bor

Water Levels
_¥_ During Drilling
7 After Completion
o Well: MW-4
Depth T Elev.: 3,839.89 ft. )
in A o Well Construction
Feet | @ % DESCRIPTION Information
70—
N COMPLETION DATA
] Hole Depth 1135 ft. Below LS
] D 1128 Below LS
75__ Top casing . Ground level
1 CASING, SCREEN & CAP
- Material, joints . PVC, threaded
80— ) Diameter :2in. 1D
~ — Bentonite seal Manufacturer : Environmental Man.
] | ; Screen type . Slotted, prepack
J - PVC casing Screen length ;30 ft.
85— Screen opening - 0.020 slot inside
- Scrn. placement 1 98-128 ft. BLS
b Bottom Cap 1 0.2ft PVC
h Protector Casing . Flush-mount steel
90 Lock Key # . None
7 SEALS & SAND PACK
- Cement seal type  : Quikcrete cement
N Cem't placement :0-25ft BLS
95”: Annular seal type  : Holeplug bentonite
i Annular seal type  : 3/8 in. chips
1 SP Seal placement :2.5-92 ft. BLS
E Outer sand pack 1 92-133 ft.
100 Sand pack type . 8/16 silica
h Sand placement . Interior prepack
] Bottom hole backfill : 133-135' Native sand
105_— ELEVATIONS.
B s Ground elevation  : 3,839.76 ft.
. and pack Inner casing, lip  : 3,839.89 ft.
7 Quter casing, top - N/A
110
. . WELL INSTALLATION:
] 2" Prepack 04/03/09 - Drilled to 135 ft. and set 30 ft.
1151 PVC screen prepack screen with 0.020 slot at 128 ft.
~ BLS. Native sand backfill rose to 133, 18
7 bags 8/16 sand to 92 ft., 17 bags bentonite
to surface, hydrated. Flush-mount steel
120 ] protection box cemented at surface.
4 04/06/09 - Developed well, purged 25
b gallons water.
125 - — = = = — — — — — —
e 125-130 ft. Harder drilling with hard Water Level Measurements:
7] sandstone or limestone and sand Bottom cap 06/22/09 104.32 ft. BTOC
1304 SS
1 | Native backfil
135 _ e — = = = = = - -
140
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 5
Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E
Lea County, New Mexico
N32° 52' 31.75", W103° 17' 43.14"

Date/Time Started
Date/Time Completed
Hole Diameter
Drilling Method
Drilling Equipment

. GEFCO SD-200

1 04/17/09, 0645 Drilled By . Eco/Enviro Drilling
1 04/17/09 Sampling Method . Cuttings

6 1/8in. tricone Logged By . David Boyer, PG

: Mud Rotary

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-05 well log.bor

Water Levels
_W_ During Drilling
_\Z_ After Completion
o Well: MW-5
Depth T Elev.: 3,819.15 ft.
in % % Well Construction
Feet | @ __~ Flip Cover ;
16 DESCRIPTION —s P Information
Metal Box
0 )
. fz@{ 0-4 ft. CALICHE (from GCL log) Cement grout | COMPLETION DATA
Hole Depth 125 ft. Below LS
—_— = = — — — — — — — TD inside casing  : 118 ft. Below TOC
15-125 ft. SAND, fine grained, some caliche Top casing : 3.0 ft. above ground
] CASING, SCREEN & CAP
Material, joints - PVC, threaded
104 Diameter :2in. ID
i Manufacturer . Environmental Man..
o Screen type . Slotted, prepack
4 Screen length 1 30 ft.
4 Screen opening . 0.020 slot inside
154 Scrn. placement 1 85-115 ft. BLS
E Bottom Cap c0.2ft PVC
Protector Casing : Above-ground steel
Lock Key # - None
20— SEALS & SAND PACK
7 Cement seal type  : Quikcrete cement
Cem't placement 10-2ft BLS
R Annular seal type  : Bentonite
25— Annular seal type  : 3/8in. chips
4 Seal placement : 2-83 ft. BLS
- Sand pack type . 8/16 silica
. 74— PVC casing Sand placement : Interior prepack
30 - Bottom hole backfill : 69.4-105 ft. Native fill
] ELEVATIONS.
] Ground elevation  :3,816.13
| Inner casing, lip 1 3,819.15
35 SP Outer casing, top  : N/A
B +— Bentonite seal
WELL INSTALLATION:

- 4/17/09 - drill to 125 feet. Install 30 feet of
40__ prepack screen, 85-115 ft., 15 bags sand
4 83-120 ft., 11 bags bentonite to 2 ft.,

cement with Quikcrete to surface, above
45_“ ground steel protection box.
4 6/16/09 - developed well and sampled.
B Purged 48 gallons water.
50 ] Water Level Measurements:
4 06/16/09 - 90.84 ft. BTOC
55—+
60—
65—
Notes:

H/C - Petroleum hydrocarbon
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Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-05 well log.bor

Monitor Well 5 Date/Time Started 1 04/17/09, 0645 Drilled By : Eco/Enviro Drilling
Navajo Refining Company, Lea Refinery Date/Time Completed : 04/17/09 Sampling Method : Cuttings
Section 31, T16S, R37E Hole Diameter 16 1/8 in. tricone Logged By - David Boyer, PG
Lea County, New Mexico Drilling Method : Mud Rotary
N32° 52' 31.75", W103° 17' 43.14" Drilling Equipment  : GEFCO SD-200
Water Levels
_¥_ During Drilling
_Z_ After Completion
o Well: MW-5
Depth I Elev.: 3,819.15 it.
in % o Well Construction
Feet | @ % DESCRIPTION Information
65—
B COMPLETION DATA
m Hole Depth 1125 ft. Below LS
] TD Inside casing 1118 ft. Below TOC
70— Top casing : 3.0 ft. above ground
] %_ PVC casing CASING, SCREEN & CAP
T Material, joints . PVC, threaded
75 B Diameter :2in.ID
] ) Manufacturer : Environmental Man..
. — Bentonite seal Screen type . Slotted, prepack
i Screen length 130 ft.
] Screen opening : 0.020 slot inside
80— Scrn. placement 1 85-115 ft. BLS
E Bottom Cap 1 0.2ftPVC
~ Protector Casing . Above-ground steel
1 Lock Key # : None
85 SEALS & SAND PACK
] Cement seal type  : Quikcrete cement
] 71 Cem't placement :0-2ft BLS
i Annular seal type  : Bentonite
90 Annular seal type  : 3/8 in. chips
. Seal placement 1 2-83 ft. BLS
N Sand pack type . 8/16 silica
B Sand placement . Interior prepack
] Bottom hole backfill : 69.4-105 ft. Native fill
95__ SP ELEVATIONS.
] Ground elevation  :3,816.13
: Inner casing, lip :3,819.15
100 - 2 in prepacked Outer casing, top  : N/A
- — PVC screen
4 WELL INSTALLATION:
= 4/17/09 - drill to 125 feet. Install 30 feet of
105__ prepack screen, 85-115 ft., 15 bags sand
] | Sand Pack 83-120 ft., 11 bags bentonite to 2 ft.,
B cement with Quikcrete to surface, above
110 7 ground steel protection box.
i 6/16/09 - developed well and sampled.
- Purged 48 galions water.
115 7 Bottom cap Water Level Measurements:
4 06/16/09 - 90.84 ft. BTOC
120
] — Native backfill
125 —_—— = = = = = — = — — —
130~
Notes:

H/C - Petroleum hydrocarbon
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Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-06 well log.bor

Monitor Well 6 Date/Time Started . 04/13/09, 0730 Drilled By . Eco/Enviro Drilling
Navajo Refining Company, Lea Refinery Date/Time Completed : 04/13/09, 1830 Sampling Method : Cuttings
Section 36, T16S, R36E Hole Diameter 16 1/8 in. tricone Logged By : David Boyer, PG
Lea County, New Mexico Drilling Method : Mud Rotary
N32° 52' 47.40", W103° 18' 11.63" Drilling Equipment : GEFCO SD-200
Water Levels
_W_ During Drilling
_7_ After Completion
o Well: MW-6
Depth I Elev.: 3,838.16 ft. )
in % [ Well Construction
Feet | @ & DESCRIPTION Information
> O Cover
1
0 =
] - @: Metal Box
] % 0-15 ft. CALICHE rock and SAND F=] Cement grout COMPLETION DATA
b N Hole Depth 1 135 ft. Below LS
) 3 TD 1130 Below LS
5‘_ % Top casing : Ground level
JCA/SP % CASING, SCREEN & CAP
_ Material, joints 1 PVC, threaded
10— 3, Diameter :5in. 1D
b % Manufacturer - N/A
] K Screen type . Slotted
4 (& Screen length 30 ft,
15 Q/ﬁ - = = — - — = = = — Screen opening :0.035
- 15-135 ft. SAND with sandstone fragments Scrn. placement 1100130 ft. BLS
- Bottom Cap 1 0.2 ft PVC
] Protector Casing  : Flush-mount steel
20 Lock Key # :None
7 SEALS & SAND PACK
-1 Cement sealtype  : Quikcrete cement
b Cem't placement :0-2ft BLS
25‘_ Annular seal type  : Holeplug bentonite
] Annular seal type  : 3/8in. chips
_ Seal placement 1 2-95ft. BLS
~ Sand pack type . 3/8 in. gravel
30— Sand placement 1 95-132 ft.
] Bottom hole backfill : 132-135' Native sand
B 4 pyc . ELEVATIONS.
35— casing Ground elevation  :3,838.17 ft.
7] — Bentonite seal Inner casing, lip :3,838.16 ft.
4 Quter casing, top  : N/A
40__ WELL INSTALLATION:
1 sp 04/13/09 - Drilled to 135 ft. and set 30 ft.
1 screen with 0.035 slot at 130 ft. BLS.
45— Native sand backfill rose to 132, 3/8 in
] gravel to 95 ft. 18 bags bentonite o
4 surface, hydrated. Flush-mount steel
b protection box cemented at surface.
507 04/14/09 - Developed well with air
- powered ss bailer. H/C sheen seen in
7] bucket, occasional oil globules seen in mud.
55— After 50 gallons, little turbidity, some very
] fine grained sand. No sheen. Let pump run
i until broken air line shut down pump.
— Purged in excess of 50 gallons.
60—
E Water Level Measurements:
] 06/18/09 106.64 ft. BTOC
65—
70—
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 6
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 47.40", W103° 18' 11.63"

Date/Time Started 1 04/13/09, 0730 Drilled By . Eco/Enviro Drilling
Date/Time Completed : 04/13/09, 1830 Sampling Method . Cuttings

Hole Diameter 16 1/8 in. tricone Logged By . David Boyer, PG
Drilling Method - Mud Rotary

Drilling Equipment . GEFCO SD-200

Z:\Company Fites\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-06 well log.bor

Water Levels
_W¥_ During Drilling
7 After Completion
o Well: MW-6
Depth T Elev.: 3,838.16 ft.
in % a Well Construction
Feet | @ g DESCRIPTION Information
70—
b COMPLETION DATA
E Hole Depth 1135 ft. Below LS
by D : 130 Below LS
757 Top casing - Ground leve!
] CASING, SCREEN & CAP
Material, joints : PVC, threaded
80— Diameter :5in. 1D
T Manufacturer :N/A
] [— Bentonite seal Screen type : Slotted
] L4 P\C casing Screen length 130 ft.
85— Screen opening . 0.035
- Scrn. placement - 100-130 ft. BLS
7] Bottom Cap (0.2 ftPVC
T Protector Casing . Flush-mount steel
90_' Lock Key # - None
b SEALS & SAND PACK
B Cement seal type  : Quikcrete cement
1 4 4 Cem'tplacement :0-2ft BLS
951 =1 = Annular seal type  : Holeplug bentonite
N el s Annular seal type @ 3/8in. chips
N el [ Seal placement 12-95ft. BLS
B R Sand pack type :3/8in. gravel
100 — 1 Product sheen seen Sand placement . 95-132 ft.
7 . Bottom hole backfill : 132-135' Native sand
4 sP ELEVATIONS.
105 ] Ground elevation  : 3,838.17 ft.
- Inner casing, lip 1 3,838.16 ft.
- Outer casing, top  : N/A
1107 WELL INSTALLATION:
— - 04/13/09 - Drilled to 135 ft. and set 30 ft.
] =—3/8" gravel screen with 0.035 slot at 130 ft. BLS.
115 ; Native sand backfill rose to 132, 3/8 in
. =5 in. PVC screen | gravel to 95 ft. 18 bags bentonite to
4 surface, hydrated. Flush-mount steel
4 protection box cemented at surface.
120 04/14/09 - Developed well with air
e powered ss bailer. H/C sheen seen in
] bucket, occasional oil globules seen in mud.
125 — After 50 gallons, little turbidity, some very
= fine grained sand. No sheen. Let pump run
] until broken air line shut down pump.
- Purged in excess of 50 gallons.
130 Bottom cap
_ . Water Level Measurements:
] ‘ L Native backfill 06/18/09 106.64 ft. BTOC
135 A - - = = = = = = = = =
140
Notes:

H/C - Petroleum hydrocarbon
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Z:\Company Files\Navajo\2000 cleanupsiNAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-6R well log.bor

Monitor Well 6R Date/Time Started . 05/10/02, 1515 Drilled By : Atkins Engineering
Navajo Refining Company, Lea Refinery Date/Time Completed : 05/10/02, 1330 Sampling Method . Cuttings
Section 36, T16S, R36E Hole Diameter 18 1/41n. Logged By : David Boyer, PG
Lea County, New Mexico Drilling Method : Hollow Stem Auger
N32° 52' 47.40", W103° 18' 11.63" Drilling Equipment - Ingersol-Rand A-300
Water Levels
_¥_ During Drilling
_7_ After Completion
o Well: MW-6R
Depth T Elev.: 3,838 ft. )
in a o Well Construction
Feet | & % DESCRIPTION Cover Information
0 — ———
1 AR 0-2 ft. Surface material, fil - '\B"g)ﬁa' COMPLETION DATA
i PRI 2-6 ft. CALICHE and GRAVELLY SAND, likely | Hole Depth S 115t Below LS
i > o 8 ’ TD Inside casing  : 110 Below TOC
5_AR/CA § caliche and fill, strong H/C odor Top casing " Ground level
(\ _—— = = = = = — — CASING, SCREEN & CAP
1 6-10 ft. SAND, brown, very fine grained, I\Dﬂgtgr;?érjoints Eg\i/nc,”tjhreaded
10_‘ occassional gravel to 3/4 in., H/C odor Manufacturer " Laibe
_ Screen type : Slotted, prepack
4 . . Screen length 120 ft.
1 sp | 10-15 ft. SAND, brown, very fine grained, Screen opening . 0.030 slot outside
4 occassional small gravel to 1/4 in. becoming gcreenlopeningt : 86011805? iBanisde
- i crn. placemen . - .
15 i 1| frequent at 15 ft., possible H/C odor Bottom Cap 0.2 L PVE
4 Protector Casin: . Flush-mount steel
] 15-20 ft. SAND, brown, very fine grained, no Lock Key # 9 : None
20 HiCodor Comentarou | SEALS & SAND PACK
4 ement grou Cement seal type  : Cement grout
i - . . Cem't placement . 0-40ft. BLS
1SP/SS| 20-25 ft. SAND, light brown becoming brown, Annulaﬁf sealtype  : Holeplug bentonite
2 I very fine to fine grained, sandstone lens, Annular seal type  : 3/8in. chips
25 gravels Seal placement . 40-44 ft. BLS
4 —_ — _— = = = = — — Sand pack type . 8/16 silica
E , " . Sand pl t . Interi K
] | 25-30 ft. SAND, reddish-brown, fine grained, Bottor hole backfill - 44-100 t Native fl
30__ aa/lclcggi)srandstone flakes, moist at 30 ft., no —PVC casing ELEVATIONS.
4 Ground elevation . 3,838
~ . . R | ing, li . 3,838
i : SO-g?Cft. c?AND, reddish-brown, fine grained, Sﬂgri?s'ﬂ?g Itgp “N/A
4 no odor
35—
4 WELL INSTALLATION:
1 sp 35-40 ft. SAND, brown, very fine to fine 05/10-11/02: Drilled to 115 feet and instailed
i grained, moist, poorly sorted, sandstone prepack screen with bottom at 100 fest.
40 gravels at 38 ft., no H/C odor Pulled augers and hole collasped to 44 ft.
B v Bentonite 40-44 ft. then cement grout to
4 ) . — i rface. Cement flush mount steel
40-45 ft. SAND, brown, very fine grained Bentonite seal | surtace i
] some silt, no gravel, no H/g odorg ’ K4 4 protection box with concrete pad.
45 ] Water Level Measurements:
B ) ) 06/20/02 - 98.01 ft. BTOC
] | 45-50 ft. SAND, brown, very fine grained,
50 1 OCCiS'oial g_rav_el, silty at 50 ft., no H/C odor Well plugged with bentonite 4/1/09, well
— 50-55 ft. SILTY SAND, brown, very fine 9 _ | Nydrated
] || grained, frequent sandstone gravels at 51-52 — Native backfill
] | /| feet, dry, no H/C odor
55—SM/SP| ] ]
R 55-60 ft. SILTY SAND, light brown, very fine
7 grained, dry, occasional small gravels, less at
] | 58 ft., no H/C odor
60— - - — = = — = = = =
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 6R
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 47.40", W103° 18' 11.63"

Date/Time Started 1 05/10/02, 1515 Drilled By : Atkins Engineering
Date/Time Completed : 05/10/02, 1330 Sampling Method . Cuttings
Hole Diameter 18 1/4in. Logged By . David Boyer, PG

: Hollow Stem Auger
. Ingersol-Rand A-300

Drilling Method
Drilling Equipment

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-6R well log.bor

Water Levels
_W_ During Drilling
7 After Completion
o Well: MW-6R
Depth T Elev.: 3,838 ft. ]
in @ Q Well Construction
Feet | & % DESCRIPTION Information
60 -_— = - — — -_— — — /|
1 : COMPLETION DATA
] | 60-65 ft. SAND, light brown, very fine X >< Hole Depth : 115 ft. Below LS
N ] grained no H/C odor TD Inside casing : 110 Below TOC
65— J ’ Top casing . Ground level
1 i CASING, SCREEN & CAP
] | 85-70 ft. SAND, light brown, very fine & Material, joints - PVC, threaded
_ | grained, thin sandstone lens/gravels at 67 ft., - i Diameter :2in. 1D
70— : ﬁght grayish g PVC casing Manufacturer . Laibe
_ Screen type . Slotted, prepack
. . . Screen length 20 ft.
i | 70-75 ft. SAND, brown, very fine grained, Screen opening - 0.030 slot outside
4 1 uniform, poorly sorted, minor silt, no clay, no Screen opening - 0.010 slot inside
75— 1 H/C odor Scrn. placement : 90-100 ft. BLS
4 i Bottom Cap :0.2ftPVC
4 i . § Protector Casing . Flush-mount steel
1 SP 1 75-80 ft. SAND, brown, very fine to fine Lock Key # : None
i ;| grained, occasional clay and small gravel SEALS & SAND PACK
80— 1 (1/4™, no H/C odor ><=><
4 = Cement seal type  : Cement grout
i ; . . H Cem't placement :0-40ft BLS
i il 80-85 ft. SAND, brown, very fine grained, = Annular seal type  : Holeplug bentonite
4 :| non-cohesive when wetted, no H/C odor P\d— N ati ; Annular seal type @ 3/8 in. chips
85 —| : H Native backfill Seal placement 1 40-44 ft. BLS
4 :>< Sand pack type . 8/16 silica
B : . . H Sand placement : Interior prepack
] : 3%90 dft.SAND, brown, very fine grained, no H Bottom hole backfill : 44-100 ft. Native fill
4 : odor =
H ELEVATIONS.
90— Ex4—2" Prepack © S_
g H PVC screen Ground elevation  : 3,838
~ ' . H Inner casing, i 13,838
i 1 90-95 ft. SAND, brown, very fine grained, H Outer casin%, tf;p “N/A
4 | slightly cohesive, occasional small gravel H
95 - _—— = = = = = = e e e H
- 95-100 ft. No returns, water at 97.6 ft. in H WELL INSTALLATION:
- MW-6. v X5 05/10-11/02: Drilled to 115 feet and installed
7 ] H prepack screen with bottom at 100 feet.
] I, e = Pulied augers and hole collasped to 44 ft.
100 4 Bottom cap Bentonite 40-44 ft. then cement grout to
- : ' R surface. Cement flush mount steel
i 100-105 ft. SAND, brown, very fine grained, protection box with concrete pad.
N | moist, no H/C odor
105 i Water Level Measurements:
i : 06/20/02 - 98.01 ft. BTOC
1 SP 105-110 ft. SAND, brown, very fine grained,
moist, no H/C odor Well plugged with bentonite 4/1/09, well
1107 hydrated
4 | ) . +— Native backfill
i | 110-115 ft. SAND, brown, very fine grained,
_ | non-cohesive, moist, no H/C odor
115 -
120—
Notes:

H/C - Petroleum hydrocarbon
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Z\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-07 well log.bor

Monitor Well 7 Date/Time Started 1 04/16/09, 0830 Drilled By . Eco/Enviro Drilling
Navajo Refining Company, Lea Refinery Date/Time Completed : 04/16/09, 1630 Sampling Method : Cuttings
Section 36, T16S, R36E Hole Diameter : 6 1/8 in. tricone Logged By - David Boyer, PG
Lea County, New Mexico Drilling Method : Mud Rotary
N32° 52' 47 82", W103° 18’ 12.48" Drilling Equipment  : GEFCO SD-200
Water Levels
_¥_ During Drilling
X After Completion
o Well: MW-7
Depth T Elev.: 3,838.42 ft. ]
in % o Well Construction
Feet | & S DESCRIPTION Information
- ] Cover
I 1
0
R - _ @ Metal Box
1 ca 0-4 ft. CALICHE (from MW-1 GCL log) ] Cement grout COMPLETION DATA
| ; Hole Depth 1135 ft. Below LS
e _— — = Bentonite seal TD 1130 Below LS
5—_ 4 4-23 ft- S'!—TY SAND . g Top casing : Ground level
7 Plentiful oil with sandy cuttings. B CASING, SCREEN & CAP
4 . Material, joints : PVC, threaded
10— ] Diameter 1 5in. 1D
- Manufacturer - N/A
] o Screen type . Slotted
1 SM 8 Screen length 30 ft.
15— 2 Screen opening :0.035
E o Scrn. placement :100-130 ft. BLS
1 5 Bottom Cap c0.2ft PVC
1 M Protector Casing  : Flush-mount steel
20 _ ¥ Lock Key # - None
1 ° SEALS & SAND PACK
_— e _— - - - — ) Cement seal type  : Quikcrete cement
- 23-135 ft. SAND %) Cem'tplacement  :0-2ft BLS
25‘_ Annular seal type  : Holeplug bentonite
] 22 Annular seal type  : 3/8 in. chips
_ o Seal placement 1 2-5ft. BLS
- s Sand pack type 1 3/8in. gravel & larger
30— s Sand placement 1 5-132 ft.
] by Bottom hole backfill ; 132-135' Native sand
i SIEE PVC casi ELEVATIONS.
35 i casing Ground elevation  : 3,838.19 ft.
] Lo |-of Inner casing, lip 1 3,838.42 ft.
- i ‘:"—-Large gravel Outer casing, top  : N/A
40 ] e WELL INSTALLATION:
B P 04/16/09 - Drilled to 135 ft. and set 30 ft.
] M screen with 0.035 slot at 130 ft. BLS.
45— “o Native sand backfill rose to 132, 3/8 in
1 SP gravel to 83 ft,, larger gravelto 5 ft. 2.5
a -2 bags bentonite to surface, hydrated.
b - %) Flush-mount steel protection box cemented
50 Hard drilling, 50-55 ft. at surface.
4 ') 06/16/09 - Developed well with large
1 4 submersible pump and discharging into
55— 5 plastic lined roll-off bin. Sand silt and
] SIS turbidity At start gray sand for first 15-20
] Al seconds then brown. No oil or sheen on
- 2 b water. Pumped approximately 250 gallons
60 - c c to bin then to refinery wastewater system.
] ° ° Water Level Measurements:
65 L 04/30/09 106.37 ft. BTOC
R iy 06/10/09 106.48 ft. BTOC
70+
Notes:

H/C - Petroleum hydrocarbon
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Date/Time Started
Date/Time Completed
Hole Diameter
Drilling Method
Drilling Equipment

Monitor Well 7
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 47.82", W103° 18' 12.48"

- Mud Rotary
. GEFCO SD-200

: 04/16/09, 0830 Drilled By . Eco/Enviro Drilling
: 04/16/09, 1630 Sampling Method . Cuttings
16 1/8in. tricone Logged By . David Boyer, PG

Water Levels
_¥_ During Drilling
7 After Completion
Well: MW-7
Depth g Elev. 3,838.42 ft _
in 2 & Well Construction
Feet | & % DESCRIPTION Information
70 SINEE
1 2o boe COMPLETION DATA
- 2 L Hole Depth 1135 ft. Below LS
B e D 1130 Below LS
75—_ 2 b Top casing : Ground level
1 .4 b3~ Large gravel CASING, SCREEN & CAP
N 0 boo Material, joints 1 PVC, threaded
80— . Diameter :5in. 1D
9 i Manufacturer :N/A
7 o . Screen type : Slotted
] ~—PVC casing Screen length 130 ft.
85— ] Screen opening 10.035
- Scrn. placement : 100-130 ft. BLS
- Bottom Cap 0.2 ft PVC
N Protector Casing . Flush-mount steel
90 Lock Key # - None
. SEALS & SAND PACK
- Cement seal type  : Quikcrete cement
b Cem't placement 1 0-2ft BLS
95— Annular seal type  : Holeplug bentonite
7] Annular seal type  : 3/8 in. chips
] Seal placement 1 2-5ft. BLS
- Sand pack type : 3/8 in. gravel & larger
100+ Sand placement 1 5-132 ft.
] I— Small gravel Bottom hote backfill : 132-135' Native sand
1 SsP ELEVATIONS.
1054 Ground elevation  : 3,838.19 ft.
- Rvd Inner casing, lip 0 3,838.42 ft.
— Outer casing, top  : N/A
110 WELL INSTALLATION:
E 04/16/09 - Drilled to 135 ft. and set 30 ft.
] screen with 0.035 slot at 130 ft. BLS.
115 — . Native sand backfill rose to 132, 3/8 in
] 5 in. PVC screen gravel to 83 ft., larger gravel to 5 ft. 2.5
4 bags bentonite to surface, hydrated.
B Flush-mount steel protection box cemented
120—_ at surface.
- 06/16/09 - Developed well with large
7 submersible pump and discharging into
125— plastic lined roil-off bin. Sand silt and
- turbidity At start gray sand for first 15-20
] seconds then brown. No oil or sheen on
- water. Pumped approximately 250 galions
130 Bottom cap to bin then to refinery wastewater system.
T g i 1— Native backfill Water Level Measurements:
135-] : e 04/30/09 106.37 ft. BTOC
4 06/10/09 106.48 ft. BTOC
140 —
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 8

Navajo Refining Company, Lea Refinery

Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 46.89", W103° 18' 08.97"

Date/Time Started
Date/Time Completed
Hole Diameter
Drilling Method
Drilling Equipment

. 04/09/09, 0700 Drilled By : Eco/Enviro Drilling
- 04/09/09, 1230 Sampling Method : Cuttings
16 1/8in. tricone Logged By : David Boyer, PG

: Mud Rotary
: GEFCO SD-200

Water Levels
_W_ During Drilling
7 After Completion
o Well: MW-8
Depth T Elev.: 3,839.98 ft. ]
in % % Well Construction
Feet | & Flip Cover Information
2 | % DESCRIPTION —p< Fie
0 Metal Box
] 5%{ ] 0-13 ft. CALICHE rock and SAND Cement grout | COMPLETION DATA
B % Hole Depth © 130 ft. Below LS
N % TD inside casing :132.3 ft. Below TOC
54 < Top casing : 3.5 ft. above ground
CNSP% CASING, SCREEN & CAP
i )& Material, joints . PVC, threaded
10+ k3 h Diameter :2in. 1D
B Manufacturer : Environmental Man..
] % o o _ Screen type - Slotted, prepack
] [ 120 ft - Screen length ;30 ft.
15— 13-130 ft. SAND Screen opening : 0.020 slot inside
4 Scrn. placement 1 99-129 ft. BLS
b Bottom Cap 1 0.2ftPVC
B Protector Casing . Above-ground steel
20; Lock Key # - None
] SEALS & SAND PACK
e Cement sealtype : Quikcrete cement
N Cem't placement . 0-2ft. BLS
25— Annular seal type  : Bentonite
] Annular seal type  : 3/8 in. chips
4 Seal placement . 2-83 ft. BLS
- Sand pack type : 8/16 silica
30— £4—PVC casing Sand placement  : Interior prepack
7 Bottom hole backfill : 69.4-105 ft. Native fill
E ELEVATIONS.
35__ Ground elevation  :3,836.44
- — Bentonite seal Inner casing, lip 1 3,839.98
E Outer casing, top  : N/A
40 WELL INSTALLATION:
] sp 4/09/09 - drill to 130 feet. Install 30 feet of
] prepack screen, 99-129 ft., 15 bags sand
45— 86-130 ft., 9 bags bentonite to 2 ft., cement
7 with Quikcrete to surface, above ground
4 steel protection box.
- 4/10/09 - developed well, purged 110
50—~ gallons water still with a slight turbidity.
] Water Level Measurements:
55 06/18/09 - 109.37 ft. BTOC
60—
65—
70—
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 8

Navajo Refining Company, Lea Refinery

Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 46.89", W103° 18' 08.97"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method
Drilling Equipment

: 04/09/09, 0700 Drilled By . Eco/Enviro Drilling
04/09/09, 1230 Sampling Method : Cuttings
6 1/8 in. tricone Logged By : David Boyer, PG

- Mud Rotary
: GEFCO SD-200

Water Levels
_W_ During Dritling
7. After Completion
o Well: MW-8
Depth T Elev.: 3,839.98 ft.
in % o Well Construction
Feet | & % DESCRIPTION Information
70—
] COMPLETION DATA
- Hole Depth 1 130 ft. Below LS
7 TD Inside casing . 132.3 ft. Below TOC
75‘: Top casing : 3.5 ft. above ground
b Bentonit | CASING, SCREEN & CAP
- entonite sea Material, joints . PVC, threaded
80— . Diameter 12in. 1D
b é“" PVC casing Manufacturer . Environmental Man..
] Screen type . Slotted, prepack
J Screen length 130 ft.
85— Screen opening : 0.020 slot inside
E Scrn. placement 1 99-129 ft. BLS
B Bottom Cap 102 ft PVC
] Protector Casing : Above-ground steel
90 Lock Key # : None
] SEALS & SAND PACK
- Cement seal type . Quikcrete cement
Ny Cem't placement :0-2ft BLS
95__ Annular seal type  : Bentonite
i Annular seal type  : 3/8in. chips
R Seal placement 1 2-83 ft. BLS
Sand pack type : 8/16 silica
100— SP Sand placement - Interior prepack
R Bottom hole backfill : 69.4-105 ft. Native fill
. ELEVATIONS.
105 Ground elevation  : 3,836.44
- Inner casing, lip ©3,839.98
] Sand Pack Outer casing, top  : N/A
110 ] WELL INSTALLATION:
B 4/09/09 - drill to 130 feet. Install 30 feet of
T 2 in prepacked prepack screen, 99-129 ft., 15 bags sand
115— PVC screen 86-130 ft., 9 bags bentonite to 2 ft., cement
] with Quikcrete to surface, above ground
7 steel protection box.
12 - 4/10/09 - developed well, purged 110
O__ gallons water still with a slight turbidity.
B Water Level Measurements:
125 06/18/09 - 109.37 ft. BTOC
. = Bottom cap
130 - = — — - = - — — Native backfill
135+
140 —
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 9

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 44.96", W103° 18' 11.95"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method
Drilling Equipment

. 04/07/09, 0700 Dritled By : Eco/Enviro Drilling
: 04/07/09 Sampling Method . Cuttings
16 1/8in. tricone Logged By : Brian Cuellar, SESI

: Mud Rotary
: GEFCO SD-200

Water Levels
_¥_ During Drilling
7 After Completion
o Well: MW-9
Depth T Elev.: 3,835.22 ft.
in % o Well Construction
Feet | & % DESCRIPTION Information
Cover
f 1
0 .
- KA 7] 0-15 ft. CALICHE rock and SAND Metal Box COMPLETION DATA
- & ) Cement grout
B 5 7 2 Hole Depth 1132 ft. Below LS
] 3 D 1129 Below LS
5 ] % Top casing : Ground level
1cA/SP %ﬁ CASING, SCREEN & CAP
N @f H Material, joints - PVC, threaded
10— 3 H Diameter :2in. 1D
] S & - Manufacturer . Environmental Man.
] K H Screen type . Slotted, prepack
4 (& = Screen length 130 ft.
15 O/f —_—— — — = — = = — — H Screen opening :0.020 slot inside
B 15-132 ft. SAND, very fine grained, with = Scrn. placement :99-129 ft. BLS
] occasional sandstone layers. = Bottom Cap 102ftPVC
] = Protector Casing  : Flush-mount steel
20 = Lock Key # : None
7 g SEALS & SAND PACK
4 H Cement seal type  : Quikcrete cement
] i Cem't placement :0-25ft BLS
25—_ = Annular seal type  : Holeplug bentonite
i - Annular seal type  : 3/8in. chips
- H Seal placement 12.5-92 ft. BLS
1 = Outer sand pack . 92-130 ft.
30— H Sand pack type . 8/16 silica
T H Sand placement . Interior prepack
1 - Bottom hole backfill : 130-135' Native sand
25 ] 4— PVC casing ELEVATIONS.
E =070 f Ground elevation . 3,835.13 ft.
B H Bentonite seal Inner casing, lip :3,835.22 ft.
] = Outer casing, top  : N/A
407 54— PVC screen
1 sp H WELL INSTALLATION:
] -} 04/07/09 - Drilled to 132 ft. and set 30 ft.
45— H prepack screen with 0.020 slot at 129 ft.
b - BLS. 16 bags 8/16 sand to 92 ft.,
] H 11 bags bentonite to surface, hydrated.
4 - Flush-mount steel protection box cemented
50 ] - at surface. 04/08/09 - Developed well,
4 = purged 86 gallons water.
55 ; § Water Level Measurements:
4 = 06/16/09 104.58 ft. BTOC
60— B
65 g
70— =
Notes:

H/C - Petroleum hydrocarbon




Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-09 well log.bor

L Twil

12
“Fi‘? Safety & Environmental

!;," Solutions, Inc.

74
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Monitor Well 9
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 44.96", W103° 18' 11.95"

Date/Time Started : 04/07/09, 0700 Drilled By . Eco/Enviro Drilling
Date/Time Completed : 04/07/09 Sampling Method : Cuttings

Hole Diameter 16 1/8in. tricone Logged By : Brian Cuellar, SESI
Drilling Method : Mud Rotary

Drilling Equipment : GEFCO sD-200

Water Levels
_W_ During Drilling
N7 After Completion
o Well: MW-9
Depth I Elev.: 3,835.22 ft. )
in ? o Well Construction
Feet | & % DESCRIPTION Information
70— —
i H COMPLETION DATA
- H Hole Depth © 132 ft. Below LS
b = 1D 1129 Below LS
75 - Top casing - Ground level
e H CASING, SCREEN & CAP
i = Material, joints - PVC, threaded
80— = . Diameter :2in 1D
] H/ 1+— Bentonite seal Manufacturer : Environmental Man.
7 H . Screen type : Slotted, prepack
] = PVC casing Screen length 130 ft.
85— H Screen opening . 0.020 slot inside
4 H Scrn. placement 1 99-129 ft. BLS
B B Bottom Cap (0.2t PVC
n H Protector Casing . Flush-mount steel
90_' = Lock Key # - None
] H SEALS & SAND PACK
- Cement seal type  : Quikcrete cement
T Cem't placement . 0-25ft BLS
95 Annular seal type  : Holeplug bentonite
] Annular seal type  : 3/8 in. chips
4 Seal placement 12.5-92 ft. BLS
100 - Outer sand pack 1 92-130 ft.
— Sand pack type : 8/16 silica
1 SP PVC screen Sand placement - Interior prepack
] Bottom hole backfill : 130-135' Native sand
105_- Sand K ELEVATIONS.
- and pac Ground elevation  :3,835.13 ft.
T Inner casing, lip 0 3,835.22 ft.
] Outer casing, top - N/A
1104
_ WELL INSTALLATION:
] o Prepack 04/07/09 - Drilled to 132 ft. and set 30 ft.
115— P prepack screen with 0.020 slot at 129 ft.
B BLS. 16 bags 8/16 sand to 92 ft.,
] 11 bags bentonite to surface, hydrated.
_ Fiush-mount steel protection box cemented
120 at surface. 04/08/09 - Developed well,
N purged 86 gallons water.
125 7 Water Level Measurements:
o 06/16/09 104.58 ft. BTOC
i Bottom cap
130
] - - - - - - - - - - = — Native backfill
135
N
-
140
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 10

Navajo Refining Company, Lea Refinery

Section 36, T16S, R36E
Lea County, New Mexico

N32° 52' 44.96", W103° 18' 11.85"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method

Drilling Equipment

: 04/06/09, 0700 Drilled By . Eco/Enviro Drilling
: 04/06/09, 1735 Sampling Method . Cuttings
16 1/8in. tricone Logged By . Brian Cuellar, SESI

- Mud Rotary
: GEFCO SD-200

Water Levels
_W_ During Drilling
_Z_ After Completion
o Well: MW-10
Depth T Elev.: 3,833.66 ft.
in @ o Well Construction
Feet | @ x DESCRIPTION Information
= U] Cover
0 < ™ I
] K7 0-15 ft. CALICHE rock and SAND Metal Box COMPLETION DATA
- & Cement grout
- Hole Depth - 135 ft. Below LS
b () TD 1129 Below LS
5—_ % Top casing : Ground level
1CA/SP % CASING, SCREEN & CAP
Material, joints . PVC, threaded
10—+ 3 Diameter :2in. 1D
1 % Manufacturer . Environmental Man.
] Screen type . Slotted, prepack
J (& Screen length 030 ft.
15 O/f el Screen opening : 0.020 slot inside
- 15-135 ft. SAND, with occasional Scrn. placement 1 98-128 ft. BLS
] | sandstone and caliche layer. Bottom Cap 10.2ftPVC
n Protector Casing . Flush-mount steel
20_" Lock Key # . None
7 SEALS & SAND PACK
- Cement seal type  : Quikcrete cement
7 Cem't placement :0-251ft BLS
25‘_ Annular seal type  : Holeplug bentonite
] Annular seal type  : 3/8in. chips
i Seal placement 1 2.5-92 ft. BLS
- Outer sand pack 1 92-130 ft.
30— Sand pack type . 8/16 silica
N Sand placement . Interior prepack
7 Bottom hole backfill : 130-135' Native sand
35 41— PVC casing ELEVATIONS.
— - i Ground elevation @ 3,833.49 ft.
N Bentonite seal Inner casing, lip 1 3,833.66 ft.
T Outer casing, top  : N/A
40—
1 sp WELL INSTALLATION:
] 04/06/09 - Drilled to 135 ft. and set 30 ft.
45— prepack screen with 0.020 slot at 129 ft.
- BLS. Native sand backfill rose to 130, 8/16
] sand to 92 ft., bentonite to surface,
- hydrated. Flush-mount steel protection box
50‘: cemented at surface. 04/07/09 - Developed
E well, purged 55 gallons.
55__ Water Level Measurements:
B 06/16/09 102.57 ft. BTOC
60—
65—
70—
Notes:

H/C - Petroleum hydrocarbon




Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\WMW-10 well log.bor

12
“g? Safety & Environmental
gﬁzi Solutions, Inc.

4

WELL COMPLETION LOG MW-10
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Monitor Weil 10 Date/Time Started

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 44.96", W103° 18' 11.95"

Hole Diameter
Drilling Method
Drilling Equipment

Date/Time Completed

- Mud Rotary
: GEFCO SD-200

. 04/06/09, 0700 Drilled By : Eco/Enviro Drilling
04/06/09, 1735 Sampling Method : Cuttings
16 1/8 in. tricone Logged By : Brian Cuellar, SES!

Water Levels
Y During Drilling
X7 After Completion
o Well: MW-10
Depth T Elev.: 3,833.66 ft. .
in % Q Well Construction
Feet | @ % DESCRIPTION Information
70
1 COMPLETION DATA
E Hole Depth 1135 ft. Below LS
E D 1 129 Below LS
75—_ Top casing : Ground level
B CASING, SCREEN & CAP
] Material, joints : PVC, threaded
80— ) Diameter :2in. ID
g — Bentonite seal Manufacturer : Environmental Man.
7 . Screen type . Slotted, prepack
] é— PVC casing Screen length 230 ft.
‘85— Screen opening . 0.020 slot inside
- Scrn. placement 1 98-128 ft. BLS
~ Bottom Cap 1 0.2ftPVC
7 Protector Casing . Flush-mount steel
90 Lock Key # - None
b SEALS & SAND PACK
E Cement sealtype  : Quikcrete cement
b Cem't placement :0-25ft BLS
95— Annular seal type  : Holeplug bentonite
] Annular sealtype  : 3/8 in. chips
i Seal placement 12.5-92 ft. BLS
E Outer sand pack 1 92-130 ft.
100 Sand pack type : 8/16 silica
T Sand placement : Interior prepack
1 SP fivd Bottom hole backfill : 130-135' Native sand
105 T ELEVATIONS.
- —Sand pack Ground elevation  : 3,833.49 ft.
~ Inner casing, lip 1 3,833.66 ft.
7 Outer casing, top N/A
110
N WELL INSTALLATION:
] 2" Prepack 04/06/09 - Drilled to 135 ft. and set 30 ft.
115 PVC s?:reen prepack screen with 0,920 slot at 129 ft.
B BLS. Native sand backfill rose to 130, 8/16
B sand to 92 ft., bentonite to surface,
4 hydrated. Flush-mount steet protection box
120—_ cemented at surface. 04/07/09 - Developed
4 well, purged 55 gallons.
125 . Water Level Measurements:
4 06/16/09 102.57 ft. BTOC
] Bottom cap
130
] — Native backfill
135 _ — = = = = = = = = —
140
Notes:

H/C - Petroleum hydrocarbon
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! Monitor Well 11 Date/Time Started . 04/24/02, 0910 Drilled By : Atkins Engineering
Navajo Refining Company, Lea Refinery Date/Time Completed : 04/24/02, 1630 Sampling Method : Cuttings
Section 36, T16S, R36E Hole Diameter 18 1/4in. Logged By : David Boyer, PG
" Lea County, New Mexico Drilling Method . Hollow Stem Auger
l N32° 52' 49.18", W103° 18' 07.95" Driling Equipment  : Ingersol-Rand A-300
Water Levels
_W_ During Drilling
B 7 After Completion
o Well: MW-11
Depth T Elev.: 3,839.56 ]
in % % Well Construction
Flip Cover i
l Fest | @ | & DESCRIPTION v Information
0 Metal
4 0-5 ft. Surface material, asphalt, caliche, gray, Box COMPLETION DATA
; 1 AR wet, slight odor, clayey at 3 ft. Out of moist Hole Depth - 115 ft. Below LS
] sail at 5 ft. TD Inside casing  : 117.5 Below TOC
5 o Top casing . 3.4 ft. above ground
- 5-10 ft. SILTY SAND, very ‘Iight br_own, some CASING, SCREEN & CAP
. clay, dry, sandvery fine to fine grained, no Material, joints - PVC, threaded
] H/C odor Diameter -2in. 1D
104 SM ) Manufacturer . Laibe
N 10-15 ft. SILTY SAND, increased fines, gcreen Itypeth : g(l)oged, prepack
_ i creen leng : .
4 clayey silt, no H/C odor Screen opening : 0.030 slot outside
: 4 Screen opening : 0.010 slot inside
N 15 _— o — — - = ] Scrn. placement 195-115ft. BLS
. _ Bottom Cap 1 0.2 ft PVC
2 ] . Protector Casing : Above-ground steel
> 1 SC 15-20 ft. CLAYEY SAND, sand very fine Lock Key # : None
3 . grained SEALS & SAND PACK
= 20 _ -0 - - - = - T T T T Cement seal type  : Cement grout
2 4 . . . Cem't placement :0-645ft BLS
s ] 20-25 ft. SAND, light brown, very fine to fine Annular seal type  : Holeplug bentonite
; & 4 grained, no H/C odor Annular seal type  : 3/8 in. chips
N 2 o5 Seal placement : 64.5-68 ft. BLS
i _§ i Sand pack type : 8/16 silica
. 2 — ] ) Sand placement . Interior prepack
£ i 25-30 ft. SAND, brown, very fine to fine PVC casing Bottom hole backfill : 68-115 ft. Native fill
! 8 - | grained, no H/C odor ELEVATIONS
= N .
% 30 . Cement grout Ground elevation  : 3,836.14
i : . . Inner casing, li . 3,839.56
s il 30-35 ft. SAND, brown, very fine to fine Outer Casmgg Jf,p “N/A
g 4 | grained, uniform, damp, occassional smali
- ? — | gravels (sandstone pieces), 1/4 in.
g 357 19 ¢ P ) WELL INSTALLATION:
3 ] 35-40 ft. SAND, light brown, fine grained, 84’ 2:" 0 dD””I'%’dI‘O ZO feet. Offhole 1400
§ i | frequent sandstone gravels to 1/2 in., gravels glrJ:ur?d yaraulic leak, auger remains in
I nf, 40__ SP | with CaCQ3 cement, very friable 05/09/02: On site to finish hole. Drilled to
< - : . . ' 115 feet and installed prepack screen with
% - d 40'.45 (fjt‘ ISAND' Ilng\t brown, very fine to fine bottom at 115 feet. Pulled augers and hole
3 7 | grained, less grave collasped to 68 ft. Bentonite 64.5-68 ft. then
«:‘i 45__ cement grout to surface. Cement
Q i : . i . above-ground steel protection box with
E g ] | 45-50 ft. SAND, light brown, very fine grained concretge pad. P
OI -
(=1
g 50__ Water Level Measurements:
. 3 ] ) ) ) 06/20/02 - 99.93 ft. BTOC
4 % i | 50-55 ft. SAND, light brown, very fine grained
g Z y
2] 55+
O P |
8 4 : . .
8 ] | 55-60 ft. SAND, light brown, very fine
= 4 il grained, uniform
§ 60— :
_ f Notes:
N Z| H/C - Petroleum hydrocarbon
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Monitor Well 11
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 562' 49.18", W103° 18' 07.95"

Date/Time Started
Date/Time Completed
Hole Diameter
Drilling Method
Drilling Equipment

: 04/24/02, 0910
. 04/24/02, 1630
©81/4in.
. Hollow Stem Auger

: Ingersol-Rand A-300

Drilled By . Atkins Engineering
Sampling Method . Cuttings
Logged By . David Boyer, PG

Water Levels
_¥_ During Drilling
Y7 After Completion
o Well: MW-11
Depth I Elev.: 3,839.56
in % o Well Construction
Fest | & % DESCRIPTION Information
60— .
] o bl COMPLETION DATA
] 60-65 ft. SAND, light brown, very fine o3| [+~ Cement grout Hole Depth ©115 ft. Below LS
i grained, no silt s R TD Inside casing 1 117.5 Below TOC
65— 7o 7 Top casing : 3.4 ft. above ground
g CASING, SCREEN & CAP
] 65-70 ft. SAND, light brown, very fine % — Bentonite seal Material, joints : PVC, threaded
4 grained, occasional sandstone pieces ’E)Aiam?tert : Eir_wb ID
— anutacturer o Laibe
70 N sp (gravel) Screen type . Slotted, prepack
4 . . Screen length .20 ft.
] 70-75 ft. SAND, brown, very fine grained, Screen opening : 0.030 slot outside
4 slightly moist Screen opening :0.010 slot inside
75— Scrn. placement 1 95-115 ft. BLS
4 PVC . Bottom Cap 102ft PVC
4 — casin Protector Casin : Above-ground steel
i 75-80 ft. SAND, brown, very fine grained, % g Lock Key # ¢ None ’
80 4 sandstone with CaCO3 cement from 77-78 ft. SEALS & SAND PACK
- .-/ 80-85 ft. SANDY CLAY, light gray, moist, no Cement seal type  : Cement grout
J /| HIC odor Cem't placement :0-64.5ft. BLS
1 CL S Annular sealtype  : Holeplug bentonite
4 : Annular sealtype  : 3/8in. chips
gg+— LA 0 ] Seal placement :64.5-68 ft. BLS
B 85-90 ft. CLAYEY SAND, brown, fine grained, Sand pack type - 8/16 silica
1 sc no H/C odor Sand placement ! Interior prepack
4 Bottom hole backfill : 68-115 ft. Native fill
o ¥ _ _ _ _ _ | ELEVATIONS.
- 90-94 ft. SAND, brown, fine grained, damp, . ) Ground elevation  : 3,836.14
4 sp no H/C odor — Native backfill Inner casing, lip :3,839.56
B Quter casing, top - N/A
95-SC 94-95ft CLAYEYSAND |
4 S TAR e A ARy e~ T AN o WELL INSTALLATION:
i 95-100 ft. CLAYEY SAND grading to SAND, N o
{SC/spP light brown, fine grained, moist, slight v H 04/24/02: Drilled to 70 feet. Offhole 1400
i non-descript odor, water about 97 ft. g due to hydraulic leak, auger remains in
1 o H ground.
00 - 100-105 ft. No returns during drilling. On B 05/09/02: On site to finish hole. Drilled to
1 auger flight - SAND, brown, fine grained, H 115 feet and installed prepack screen with
T moist, H/C odor H bottom at 115 feet. Pulled augers and hole
105_‘ | 2" Prepack collasped to 68 ft. Bentonite 64.5-68 ft. then
- 105-110 ft. No returns during drilling. On Ho—Pve sﬁreen cement grout to surface. Cement
1 sp auger flight - SAND, brown, fine to very fine EZ above-ground steel protection box with
b grained, possible H/C odor, no staining = concrete pad.
110—: 110-115 ft. SAND, brown, fine to very fine §>< Water Level Measurements:
4 grained, possible H/C odor, no staining, clay ><E 06/20/02 - 99.93 ft. BTOC
e on auger tip (likely residual) =
4 ‘ H
115 = Bottom cap
120
Notes:

H/C - Petroleum hydrocarbon
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(Page 1 of 2)

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-12 weil log.bor

Monitor Well 12 Date/Time Started 1 05/09/02, 1730 Drilled By . Atkins Engineering
Navajo Refining Company, Lea Refinery Date/Time Completed : 05/10/02, 1445 Sampling Method : Cuttings
Section 31, T16S, R37E Hole Diameter :81/4in. Logged By : David Boyer, PG
Lea County, New Mexico Drilling Method : Hollow Stem Auger
N32° 52' 27.55", W103° 17' 55.36" Drilling Equipment  : Ingersol-Rand A-300
Water Levels
_W_ During Drilling
N/ After Completion
Well: MW-12
Depth g Elev.: 3,822.73 ft. .
in al % ' Well Construction
Feet | @ % DESCRIPTION Flip Cover Information
0 Metal
SaN\0-0.6 ft. Surface material, asphalt Box COMPLETION DATA
) “XC)\0.6-1 ft. CALICHE, broken, chunky HoleDepth  :100f BelowLS
; Kgﬁ 1-5 ft. SANDY GRAVEL/CALICHE SAND, light Top e 0 Seve ground
#} brown, fine grained, gravels well sorted, o
- \ﬂ4'3’4 in, hard caliche at5ft. CASING, SCREEN & CAP
{SW 5-10 ft. GRAVELLY SAND, light brown, very Material joints - PVC, threaded
10 7 fine to fine grained, gravels well sorted, no Manufacturer - Laibe
i H/Cidor_ _________ Screen type : Slotted, prepack
1 sm 10-15 ft. SILTY SAND, white to light brown, o e & 5530 slot outside
] very fine to fine grained, small caliche Screen opening - 0.010 slot inside
15 gravels/chips., Scrn. placement 1 78-98 ft. BLS
4 ey - = = - - — — — — — - Bottom Cap (0.2ftPVC
i . . Protector Casing . Above-ground steel
i 15-20 ft. SAND, brown, very fine grained, Lock Key # - None
- occasional caliche flakes, thin caliche or SEALS & SAND PACK
20_: gravel zone at 18 ft. —Cement grout Cement seal type  : Cement grout
N . . . Cem't placement . 0-40.5ft. BLS
] 20-25 ft. SAND, light brown, very fine to fine Annular seal type  : Holeplug bentonite
4 grained Annular seal type @ 3/8in. chips
25— Seal placement 140.5-45 ft. BLS
4 Sand pack type . 8/16 silica
- . . . 3 Sand placement . Interior prepack
] 25-30 ft. SAND, light brown, very fln_e to fine —PVC casing Bottom hole backfill : 45-100 ft. Native fill
4 grained, occasional small gravel 1/4 in. to 28 R ELEVATIONS.
30— ft. then sand )
4 Ground elevation 1 3,820.29
N R . Inner casing, li 1 3,822.73
. 30-35 ft. SAND, light brown, very fine to fine Oter casing. top - NIA
4 grained
35—
4 WELL INSTALLATION:
1 sp 35-40 ft. SAND, light brown, very fine 05/09-1k0/02: Drlllgt?]tg 1'(00 feetgasnfd mtstalled
] grained, frequent small gravels at 36 ft., prepack screen with bottom at 98 feet.
40 sandstone lens likely Pulled augers and hole collasped to 45 ft.
i Bentonite 40.5-45 ft. then cement grout to
- . . ' surface. Cement above-ground steel
N 40-45 ft. SAND, light brown, very fine to fine _ protection box with concrete pad.
4 grained, less gravel [— Bentonite seal
45 ] N V< Water Level Measurements:
4 ) . 06/20/02 - 84.20 ft. BTOC
_ 45-50 ft. SAND, light brown, very fine
4 grained, few gravels ><
50— X
] 50-55 ft. SAND, light brown, very fine < — Native backfill
4 grained, some sandstone gravels/fragments,
55— slightly moist
] 55-60 ft. SAND, light brown, very fine
4 | grained, few gravels, no H/C odor
60—
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 12
Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E
Lea County, New Mexico
N32° 52' 27.55", W103° 17' 55.36"

Date/Time Started
Date/Time Completed
Hole Diameter
Drifling Method
Drilling Equipment

: 05/09/02, 1730

. 05/10/02, 1445

18 1/4in.

. Hollow Stem Auger

: Ingersoi-Rand A-300

Drilled By : Atkins Engineering
Sampling Method : Cuttings
Logged By : David Boyer, PG

Water Levels
_¥_ During Drilling
7 After Completion
o Well: MW-12
Depth I Elev.: 3,822.73 ft. ]
in 2 o Well Construction
8] § .
Feet | @ | & DESCRIPTION Information
60—
N COMPLETION DATA
] 60-65 ft. SAND, light brown, very fine Hole Depth 100 ft. Below LS
. . 9 ry ; .
] gramed, unlform' dry' no H/C odor TD InS|d_e casing 1 100.5 Below TOC
65— Top casing : 2.4 ft. above ground
4 CASING, SCREEN & CAP
] sP 65-70 ft. SAND, light brown, very fine to fine —PVC casing Material, joints . PVC, threaded
4 grained, slightly moist, frequent sandstone Z a'amitert : E inb- ID
— i anufacturer . Laibe
70 ] gravels (not fragments) to 1/2 in. Screen type ' Slotted, prepack
4 ) . Screen length 120 ft.
i 70-75 ft. SAND, light brown, very fine to fine Screen opening : 0.030 slot outside
- grained, slightly moist, no gravels (occasional gcreenlOpeningt : %Oég ?tlol;[\gide
crn. placemen 1 78-98 ft.
75 ] grav&ls 5175_&.)!10_@/(?_0&& _— = — Bottom Cap (0.2t PVC
4 75-80 ft. SILTY SAND, light brown, very fine Protector Casing  : Above-ground steel
] S™ grained, slightly cohesive - possible clay H Lock Key # None
T - . . SEALS & SAND PACK
80 _ - - - - - - - - - 7 77 =l Native backfil Cement seal type  : Cement grout
J . . 8 2 H Cem't placement . 0-40.5 ft. BLS
i 80-85 ft. SAND, light brown, very fine H Annular seal type  : Holeplug bentonite
4 grained, with sandstone flakes, clean, = Annular seal type  : 3/8 in. chips
85— uniform, becoming moist at 85 ft. - Seal placement  : 40.5-45 ft. BLS
_ H Sand pack type . 8/16 silica
E . . . H Sand placement . Interior prepack
] spP 85-90 ft. SAND, brown, fine grained, some silt, HA— 2" Prepack Bottom hole backfill : 45-100 ft. Native fil
4 poorly sorted, no gravels, moist, no H/C odor 4 — PVC screen ELEVATIONS
90— - !
. - Ground elevation  : 3,820.29
4 . H Inner casing, li 1 3,822.73
i 90-95 ft. SAND, brown, some silt/clay, poorly a Outer caslingg tgp T N/A
4 sorted, moist, no H/C odor H
95 ; —_— — - = - = =
4 = WELL INSTALLATION:
- = 05/09-10/02: Drilled to 100 feet and installed
-100 ft. No re =
] 95 turns Bottom cap prepack screen with bottom at 98 feet.
100 Pulled augers and hole collasped to 45 ft.
N Bentonite 40.5-45 ft. then cement grout to
4 surface. Cement above-ground steel
B protection box with concrete pad.
105 ] Water Level Measurements:
4 06/20/02 - 84.20 ft. BTOC
110
115
120
Notes:

H/C - Petroleum hydrocarbon




Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-13 well log.bor

e
i
!

4

3

)
7

>

<N\

) P d
=Ny

Safety & Environmental
Solutions, Inc.
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Monitor Well 13

Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico

N32° 52' 46.36", W103° 18' 4.42"

Date/Time Started
Date/Time Completed
Hole Diameter
Drilling Method
Drilling Equipment

: 12/19/03, 1530

Drilling Method

. Hollow Stem Auger

: 01/03/04 Drilling Equipment . CME-75, 1/3/04
:81/4in. Drilled By . Eco Drilling, Midland, TX
. Air Rotary, 12/19/03 Sampling Method . Cuttings

: Ingersol-Rand T2W Logged By : David Boyer, PG

Water Levels
_W¥_ During Drilling
7 After Completion

o Well: MW-13
Depth I Elev.: 3,837.06 ft.
in Qe _ Well Construction
Feet | @ % DESCRIPTION Flip Cover Information
0 Metal Box
4 KOKG o F] Cement grout | COMPLETION DATA
1 cA 557 0-5 ft. CALICHE, drilled in 6 in. increments to Hole Depth 117 ft. Below LS
] 5757 check for buried lines TD Inside casing  : 119.7 Below TOC
5 Do S Top casing : 2.4 ft. above ground
N 15 ft.' SAND, light brown, very fine to fine CASING, SCREEN & CAP
] grained, occasional smali caliche fragments, Material, joints - PVC, threaded
] no H/C odor Diameter :2in.ID
10 10 ft. SAND, light brown, very fine to fine anuaclureT  Nted
] grained, uniform, occasional Screen lgﬁgm 20 ft.
] cali_che/sandstone fragments to 3/4 in., no H/C Screen opening 1 0.010 slot
4 staining or odor Scrn. placement 1 96-116 ft. BLS
15— 15 ft. SAND, light brown, very fine to fine potor? cf;agasm QI PYC o steel
. | grained, occasional caliche/sandstone LockKey# 0 None °
7 fragm in., no H/C staining or odor y
] | fragments to 1/4 in., C staining or odo SEALS & SAND PACK
—| ' i i i Cement seal type  : Quikcrete cement
20 . _ ZPaEEeSdAND’ light brown, very fine to fine Comt placement - 0-25 ft BLS
N 9 Annular seal type  : Bentonite
4 Annular seal type  : 3/8in. chips
] : Seal placement 12.5-91.8 ft. BLS
25 125 ft. SAND, light brown, fine grained, slightly . Sandpack type ~ : 8/16 silica
. ; i o ' £4—PVC casin Sand placement  : 91.8-100 ft
] | damp, no H/C staining or odor 9 Bottom hole backfill : 100-118 ft. Native fill
] _ ELEVATIONS.
30 130 ft. SAND, light brown, fine grained, Ground elevation  : 3,834.75
1 occasional sandstone fragments to 1/2 in., no fner casing. lip 19.837.06
4 L uter casing, top T N/A
1 spP H/C staining or odor .
] — Bentonite seal
35 35 ft. SAND, light brown, fine grained, WELL INSTALLATION: A
. occasional sandstone fragments to 3/4 in., 12/19/03 - Drilled with air rotary rig to 115
i 1 drill chatter at 25 ft. ft. Formation caving, flowing sand, no
] way to keep hole open, ceased drilling,
40 140 ft. SAND, very light brown, very fine to pulled pipe.
- | fine grained, no H/C staining or odor 12/31/03 - Drilling with hollow stem auger.
b Hole caved in to 82 ft.
: ; 1/2/04 - Drilling to 105 ft. when interior
_ : : : ds drop to 118 ft. Need fishing tool.
45 | 45 ft. SAND, very fight brown, very fine to ro o 118
_ 1 & : L 1/3/04 - Drillers fish tools out of hole. Set
- fine grained, no H/C staining or odor 20 feet 0.010 in. screen, 96-116 ft., 10
b bags sand to 91.8 ft., 33 bags bentonite to
7 . ) 251t i
50— 50 ft. SAND, very light brown, very fine to abo\}e’ ngi?\Z S;;'ZIC ;ﬁ;zﬁf;ﬁsgf '
] | fine grained, occasional sandstone 1/23/04 - Well developed by purging 63
1 chips/fragments, no H/C staining or odor gallons water with pump.
55 | 55 ft. SAND, light brown, very fine grained, Water Level Measurements:
] occasional sandstone fragments, no H/C 01/03/04 - 100.93 ft. BTOC
] staining or odor 04/30/04 - 101.41 ft. BTOC
60 160 ft. SAND, light brown, very fine grained
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 13
Navajo Refining Company, Lea Refinery

Date/Time Started
Date/Time Completed

Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 46.36", W103° 18' 4.42"

Hole Diameter
Drilling Method
Drilling Equipment

:12/19/03, 1530
: 01/03/04
:81/4in.
. Air Rotary, 12/19/03
. Ingersol-Rand T2wW

Drilling Method
Drilling Equipment

. Hollow Stem Auger
. CME-75, 1/3/04

Drilled By . Eco Drilling, Midland, TX
Sampling Method : Cuttings
Logged By : David Boyer, PG

Water Levels
_W_ During Drilling
7 After Completion
o Well: MW-13
Depth T Elev.: 3,837.06 ft. ]
in ! [ Well Construction
Feet | & % DESCRIPTION Information
60—
~ COMPLETION DATA
] Hole Depth 117 ft. Below LS
i TD Inside casing 1 119.7 Below TOC
65— | 85 ft. SAND, very light brown, very fine Top casing *2.4 ft. above ground
7 | grained, occasional sandstone fragments to CASING, SCREEN & CAP
i 1 1/4 in., no H/C staining or odor Material, joints : PVC, threaded
. Diameter :2in. ID
— : i i Manufacturer - N/A
70 ] | 70 ft. SAND, very light brown, very fine Screen type " Slotted
1 | grained Screen length 120 ft.
| : Screen opening :0.010 siot
_ : Scrn. placement 1 96-116 ft. BLS
_ ; : - ; Bottom Cap :0.2ftPVC
75 ] : 75 ft. SdANDH\;grythgh_t brownc,jvew fine &4—PVC casing Protector Casing - Above-ground steel
] grained, no staining or odor Lock Key # " None
i — Bentonite seal SEALS & SAND PACK
4 : ; f Cement seal type  : Quikcrete cement
80 ] : 80 ft. SdAND, very light brown, very fine Com't placement -0 2.5 . BLS
i | graine Annular seal type  : Bentonite
N Annular seal type  : 3/8in. chips
- Seal placement :2.5-91.8 ft. BLS
-] : i i Sand pack type . 8/16 silica
85 N : 8r53%eSdAND, very light brown, very fine Sand placement :191.8-100 ft
, 19 Bottom hole backfill : 100-118 ft. Native fill
1 sP ELEVATIONS.
0— 90 ft. SAND, light brown, very fine grained Ground elevation  : 3,834.75
° 4 1 sli htIS dam' 9 - Very fine grained, Inner casing, lip : 3,837.06
4 | shantly p Outer casing, top  : N/A
95— 195 ft. SAND, light brown, very fine grained, WELL INSTALLATION: .
7 | uniform, slightly damp, no H/C staining or odor, 12/19/03 - Drilled with air rotary rig to 115
] | drill reports getting wet ft. Formation caving, flowing sand, no
i way to keep hole open, ceased drilling,
100 — | 100 ft. SAND, light brown, very fine grained, H pulled pipe.
_ | uniform, damp, no H/C staining or odor H 12/31/03 - Drilling with hollow stem auger.
b H Hole caved in to 82 ft.
] H 1/2/04 - Drilling to 105 ft. when interior
105 | 105 ft. SAND, light brown, very fine grained, E rods drop to 118 ft. Need fishing tool.
4 | wet, no H/C staining or odor H 1/3/04 - Drillers fish tools out of hole. Set
e : ' H*—PVC screen 20 feet 0.010 in. screen, 96-116 ft., 10
T H<1— Native backfill bags sand to 91.8 ft., 33 bags bentonite to
7 ; . . , ; 2.5 ft., 5 bags Quikcrete to surface,
110-: 3v1ect) ft. SAND, light brown, very fine grained, g above ground steel protection box.
" : . . . 5 1/23/04 - Well developed by purging 63
] 1 110-115 ft. Formation caving, flowing SAND E>< galions water with pump.
115 __ 5 Bottom cap Water Level Measurements:
e 01/03/04 - 100.93 ft. BTOC
o 04/30/04 - 101.41 ft. BTOC
120
Notes:

H/C - Petroleum hydrocarbon
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Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E

Lea County, New Mexico

N32° 52' 25.43", W103° 17' 54.18"

Monitor Well 14

Hole Diameter
Drilling Method

Date/Time Started
Date/Time Completed

Drilling Equipment

. 01/05/04, 1300
1 02/05/04
;8 1/4in.
: Hollow Stem Auger
: CME-75, 1/3/04

Drilled By : Eco Drilling, Midland, TX
Sampling Method : Cuttings
Logged By . David Boyer, PG
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Water Levels
_W_ During Drilling
N7 After Completion
o Well: MW-14
Depth T Elev.: 3,823.03 ft. )
in @l % _ Well Construction
Feet | @ % DESCRIPTION < Flip Cover Information
0 $— Metal Box
CA z{% 0-3 ft. CALICHE, white, hard k] cement grout | COMPLETION DATA
oLq ] volw Hole Depth - 105 ft. Below LS
4 | 3-5 ft. SILTY SAND, light brown, with P Inside casing ;065%111 ge'ow TOC g
5— abundant caliche gravels to 1 in. (silt may be op casing : 2.6 ft. above groun
1 sm 4 ground up caliche powder), no H/C staining or CASING, SCREEN & CAP
] odor Material, joints : PVC, threaded
4 5-10 ft. SILTY SAND, very light brown, B‘iam?tert : '2\‘;’2 ID
i i i anutacwuurer :
10 | : aburLdarlt_caEhe_(:th’ fLagm_ent_Sto_1/4|_n. — Screen type . Slotted
4 R . Screen length 120 ft
i | 10-15 ft. SAND, light brown, very fine Screen opening : 0.010 slot, prepacked
i ;| grained, traces of silt, frequent small caliche Scrn. placement 1 82.5-102.5 ft. BLS
15— | chips/fragments to 1/4 in., no H/C staining or Bottom Cap 10.2ftPVC
4 odor E(r’gtkec}:(tg; gasmg : Qt(;c;\ée-ground steel
] | 15-20 ft. SAND, light brown, very fine SEALS & SAND PAC'K
| | grained, traces of silt, abundant caliche c ¢ sealt Quikeret .
| 1 chi in. ini r ement seal type  : Quikcrete cemen
20 . ; Od(;))rs/fragments to 1/2 in., no H/C staining o Cemt placement - 0-25f BLS
4 : Annular seal type : Bentonite
i | 20-25 ft. SAND, brown, very fine grained, Annular seal tzge . 3/8 in. chips
J i frequent caliche chips/fragments to 1/2 in., no gealdplaciment : E‘)5A-69.4 ft. BLS
— 1 HY ining or odor and pack type :
25 ‘ C staining o £<—PVC casing Sand placement  : N/A
., 1 2530 ft. SAND very light brown. very fine Bottom hole backfill : 69.4-105 ft. Native fill
] il grained, traces yof silt, occasionai ELEVAT'ONS"
30— 1| chips/fragments to 1/4 in., no H/C staining or Ground elevation  :3,820.38
- 1 odor Ionnter casing, Iltp : :&/8A23.03
- : . uter casing, to :
. 1 30-35 ft. SAND, light brown, very fine | enton | 9. fop
i | grained, occasional chips/fragments to 1/2 in., entonite sea
35—+ SP little silt, no H/C staining or odor WELL INSTALLATION:
- 1/5/04 - drill to 60 ft.
] | 35-40 ft. SAND, light brown, very fine to fine 1/6/04 - drill to 85 ft. when transfer case
i || grained, uniform, no H/C staining or odor chain broke
40— 1/9/04 - drill to 100 ft. and install screen,
i A sand, bentonite and cement
] | 40-45 ft. SAND, light brown, very fine to fine ;f, ﬁii’:‘;a';izzd;;’nizvgfxn“’;;'lé sanding,
4 | grai i ini
45— | grained, uniform, no H/C staining or odor 1/24/04 - drillers on site to P&A hole and
4 drill new one. Place 30 bags bentonite to
4 . . . lug, hydrated.
] | 45-50 ft. SAND, light brown, very fine to fine P ) .
] | grained. uniform, no H/C staining or odor 1/24/04 - drill to 105 ft., screen stuck in
50 auger, unable to complete
i 2/5/04 - drillers onsite to complete second
_ : . . . monitor well. Install 20 ft. prepack screen,
| 50-55 ft. SAND, light brown, very fine to fine 82 5-102.5 ft.. 30 ba i
1 ; h e ! A .5-102.5 ft., gs bentonite to 69.4 ft.
4 grained, uniform, no H/C staining or odor to 2.5 ft., 4 bags Quikcrete to surface,
55—_ above ground steel protection box.
] ; Water Level Measurements:
" 4| 55-60 ft. SAND, light brown, very fine to fine 02/05/04 - 87.43 ft. BTOC
60 i 1 grained, uniform, no H/C staining or odor 04/30/04 - 87.46 ft. BTOC
_ ;
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 14
Navajo Refining Company, Lea Refinery

Date/Time Started
Date/Time Completed

Section 31, T16S, R37E
Lea County, New Mexico
N32° 562' 25.43", W103° 17' 54.18"

Hole Diameter
Drilling Method
Drilling Equipment

. Hollow Stem Auger
. CME-75, 1/3/04

. 01/05/04, 1300 Drilled By . Eco Drilling, Midland, TX
. 02/05/04 Sampling Method . Cuttings
S8 1/4in. Logged By . David Boyer, PG
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Water Levels
_¥_ During Drilling
7 After Completion
o Well: MW-14
Depth I Elev.: 3,823.03 ft. ]
in % o Well Construction
Feet | & % DESCRIPTION Information
60—
- COMPLETION DATA
] 60-65 ft. SAND, light brown, very fine Hole Depth - 105 ft. Below LS
4 grained, uniform, no H/C staining or odor TD Inside casing  : 105.11 Below TOC
65— Top casing . 2.6 ft. above ground
b | Bentonite seal CASING, SCREEN & CAP
] 65-70 ft. SAND, light brown, very fine 4__ PVC - Material, joints : PVC, threaded
] grained, uniform, no H/C staining or odor “ casing Diameter 12in. 1D
70— Manufacturer T N/A
i Screen type . Slotted
i . . Screen length 120 ft.
N 70-75 ft. SAND, light brown, very fine Screen opening . 0.010 slot, prepacked
4 grained, uniform, frequent small SC;{L plaCcement : 8225;{1p0\?c5 ft. BLS
— ; ; < i ottom Cap 1 0.
75 i caliche/sandstone chips/fragments <1/4 in. >< Protector Casing - Above-ground steel
i Lock Key # - None
_ 75-80 ft. SAND, light brown, very fine
4 grained, uniform, some small chips/fragments >< SEALS & SAND PACK
80— <1/8 in. Cement sealtype  : Quikcrete cement
h Cem't placement :0-251ft BLS
B . . Annular seal type  : Bentonite
1 SP 80-_85 ft. SA_ND, light brown, very fine f>< Annular seal type  : 3/8 in. chips
4 grained, uniform, some small chips/fragments g Seal placement :2.5-69.4 ft. BLS
_ <1/8 i BAvA N Sand pack type - N/A
85 1/8 in.
i - Sand placement ~IN/A o
1 85-90 ft. SAND, light brown, very fine E | Native backfili EcL)téc\J/nAw:'(())IZts)ackﬂll 1 69.4-105 ft. Native fill
o grained, uniform, wet, no H/C staining or odor H ‘
90— M Ground elevation  : 3,820.38
4 B Inner casing, lip :3,823.03
N . . H . Outer casing, to| :N/A
] 90-95 ft. SAND, light brown, very fine -é—z in prepacked g. top
] grained, uniform, wet, no H/C staining or odor <~ PVC screen
95— H WELL INSTALLATION:
B = 1/5/04 - drill to 60 ft.
] 95-100 ft. SAND, light brown, very fine - 1/6/94 - drill to 85 ft. when transfer case
i grained, uniform, wet, no H/C staining or odor & chain broke
100 — It 1/9/04 - drill to 100 ft. and install screen,
i H sand, bentonite and cement
= Bottom cap 1/16-23/04 - tried to develop well, sanding,
7 conclude casing parted down hole
105 U 1/24/04 - drillers on site to P&A hole and
4 drill new one. Place 30 bags bentonite to
E plug, hydrated.
7 1/24/04 - drill to 105 ft., screen stuck in
110 _‘ auger, unable to complete
i 2/5/04 - drillers onsite to complete second
4 monitor well. Install 20 ft. prepack screen,
- 82.5-102.5 ft., 30 bags bentonite to 69.4 ft.
7 to 2.5 ft., 4 bags Quikcrete to surface,
115 ] above ground steel protection box.
] Water Level Measurements:
] 02/05/04 - 87.43 ft. BTOC
B 04/30/04 - 87.46 ft. BTOC
120
Notes:

H/C - Petroleum hydrocarbon
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Monitor Well 15
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/22/10, 1430
1 05/22/10, 1140

Drilled By
Sampling Method

- WDC Drilling and Wells
: 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter -8 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 56.43", W103° 18' 15.69" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During Drilling
_Z_ After Completion
Well: MW-15
Depth g Elev.: 3,840.19 ft
in @ o Well Construction
Feet | @ & DESCRIPTION Information
> o [ ; Cover
0F=s ROR7\0-0.5 ft. Topsoil g:;fér?toxrout COMPLETION DATA
lcasp g@% 0.5-6 ft. CALICHE with SAND s Hole Depth 125t Below LS
g 3 TD . 122 Below LS
5 % o Top casing - Ground level

5

<Y

6-10 ft. SAND and CALICHE

10 ft. SAND and CALICHE, sand very light
brown, fine grained, dry, caliche soft,
friable, no H/C staining or odor

1720 ft. SILTY SAND, light brown, very fine

CASING, SCREEN & CAP

. PVC, threaded
:2in. 1D

- Cuvo Env. Pipe.
. Slotted, prepack
120 ft.

. 0.020 slot inside
0 102-122 ft. BLS

Material, joints
Diameter
Manufacturer
Screen type
Screen length
Screen opening
Scrn. placement

Bottom Cap 1 0.2ftPVC
Protector Casing . Flush-mount steel
Lock Key # . None

SEALS & SAND PACK

20—
] | grained, dry, uniform, little or no caliche, no Cement seal type  : Quikcrete cement
] 1 H/C staining or odor Cem't placement  : 0-2.5ft. BLS
4 sm ] Annular seal type  : Holeplug bentonite
25— Annular seal type  : 3/8 in. chips
4 Annular seal vol. : 53 bags
4 Seal placement :2.5-100 ft. BLS
E Outer sand pack 1100 to~114 ft.
—_ = — — — = e— = - — Quter sand volume : 7 bags 8/16 silica
30— 30 fft. SAZJD, light blrown, very fine grained, Sand pack type : Carmeuse silica
7 uniform, dry, no caliche or sandstone, no | ; Sand placement - Interior prepack
] THIC staininé or odor 7~ PVC casing Bottor hole backfill - 114-125 N?ative
1 sp —Bentonite chips - sand backfil
35 ELEVATIONS
] Ground elevation  : 3,840.54 ft.
N Inner casing, lip 1 3,840.19 ft.
4 Outer casing, top  : N/A
40 s 40 ft. SAND, light brown, very fine grained,
] some soft SANDSTONE, no H/C staining or WELL INSTALLATION:
] odor 05/23/10 - Drilled to 125 ft. and set 20 ft.
45— prepack screen with 0.020 slot from
B 102-122 ft. BLS. Native sand backfill
i rose to ~114 ft., 8/16 sand to 100 ft.,
i bentonite to surface, hydrated.
50— SP/SS 50 ft. No recovery Flush-mount steel protection box
1 cemented at surface. 06/29/10 and
i 07/08/10 - Developed well, purged 255
E gallons.
55 55 ft. SAND, light brown, very fine grained,
: soft SANDSTONE <10%, no H/C Staining or Water Level Measurements:
_ odor Drilling: 106.9 ft. BLS
60— 60 ft. SAND, light brown, very fine grained, ggﬁfﬂgi 182':‘? 2 gigg
7 dry, little or no sandstone, no H/C staining or ST
] SP odor
65—
Notes:

Drilled to 125 ft. and completed as MW-15
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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Monitor Well 15
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/22/10, 1430
. 05/22/10, 1140

Drilled By
Sampling Method

: WDC Drilling and Wells
: 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 18 1/4in. . downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 56.43", W103° 18' 15.69" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During Drilling
X7 After Completion
o Well: MW-15
Depth T Elev.: 3,840.19 ft. )
in ! o Well Construction
et | 8 | 3 DESCRIPTION Information
65—
- sp COMPLETION DATA
] b Hole Depth <125 ft. Below LS
. _—— e — = = — - TD 1122 Below LS
70— 70 ft. SAND, light brown, very fine grained, Top casing : Ground level
i dry) i_ncreasing soft SANDSTONE, no H/C CASING, SCREEN & CAP
7 staining or odor Material, joints : PVC, threaded
7 R Diameter :2in. 1D
75+ 75 ft. Increasing hard Manufacturer : Cuvo Env. Pipe.
] SANDSTONE/SILTSTONE Screen type - Slotted, prepack
_ Screen length 120 ft. o
501 SP/SS 80 ft. SAND with occasional hard gg;geglgggg'ggt : 35022.(1) 2550;1'”;1%6
i SANDSTONE/SILTSTONE <10%, sand light L Bentonite chips Bottom Cap 0.2 f PVC
- brown, very fine grained, dry, occasional | PVC casin Protector Casing  : Flush-mount steel
E white streaks, no H/C staining or odor 8 Lock Key # : None
85— SEALS & SAND PACK
] Cement seal type  : Quikcrete cement
] Cem'tplacement :0-25ft BLS
o Annular seal type  : Holepiug bentonite
90 — 90 ft. SAND, silty, light brown, very fine ﬁggg:g; :22: E/YOF:e : ggst"gggh'ps
] grained, sllghtly damp, uniform, no Seal placementA - 2.5-100 ft. BLS
_ sandstone or siltstone, no H/C staining or Outer sand pack - 100 to~114 ft.
_ odor Outer sand volume : 7 bags 8/16 silica
95— Sand pack type : Carmeuse silica
1SP/SM Sand placement - Interior prepack
7 % Bottom hole backfill : 114'-125' Native
1 — Bentonite seal : sand backfill
100+ 100 ft. SAND, silty, light brown, very fine 4 ELEVATIONS
] grained, slightly damp, uniform, no ' —Sand pack Ground elevation  : 3,840.54 ft,
4 -| sandstone or siltstone, no H/C staining or Inner casing, lip 1 3,840.19 ft.
odor _ Outer casing, top  : N/A
1054 i T Re T e e T L e e
N 105 ft. SAND, brown, very fine grained,
— moist, sandstone <10%, no H/C staining or ~ WELL INSTALLATION:
] odor 05/23/10 - Drilled to 125 ft. and set 20 ft.
110 SP prepack screen with 0.020 siot from
B . 102-122 ft. BLS. Native sand backfill
] ——I%V%f epack rose to ~114 ft,, 8/16 sand to 100 ft.,
i _<_ screen bentonite to surface, hydrated.
115 : H Flush-mount steel protection box
. A 148 f GANMCTONE lane 1.9 i thick H cemented at surface. 06/29/10 and
- SP/SS : 116_1 18_ﬂ- EA"EST_ON_E |e£s' 1_2 T_ tfm:k . E§ 07/08/10 - Developed well, purged 255
120 SP <1 Native backfi | 93°ns:
SPISS 12112_2__& gl_A[\E)S?ON_E IeF_s, 1___2 F_ﬂ@( —':_/ L Bottom cap Water I-.evel Measurements:
SP -_— — Drilling: 106.9 ft. BLS
4 06/29/10: 106.85 ft. BTOC
125 - - - - = - - — — = 08/11/10: 106.94 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-15
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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" Safety & Environmental
-3 " Solutions, Inc.

LOG OF WELL MW-16

(Page 1 of 2)

Monitor Well 16
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/24/10, 0930
: 05/25/10, 0900

Drilled By
Sampling Method

- WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 81/41n. - downhole hammer
Lea County, New Mexico Dritling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.60", W103° 18' 17.79" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
¥ During drilling
7 After Completion
o Well: MW-16
Depth T Elev.: 3,838.20 ft. )
in % Q Well Construction
Feet | @ v DESCRIPTION Information
2 O Cover
0
] KKK 0-5 ft. CALICHE gMetal Box COMPLETION DATA
A 7 Cement grout
] CA Hole Depth : 125 ft. Below LS
i ) (5/%{ D 120 Below LS
5 - T35 1Eft EILT_Y S_ANE t_h —_— = — — Top casing : Ground level
— 1 - . wi
1 SANDSTONE/SILTSTONE CASING, SCREEN & CAP
lswss 10 ft. Saturated sample, possible slough 'B"izﬁre'?érlo'”ts : ;’\i/nc:lé)hreaded
10—_ from hammer but slough in spoon is dry, Manufacturer “Cuvo Env. Pipe.
] possible perched zone from surface water Screen type  Slotted, prepack
7 or refinery, no H/C staining or odor Screen length 20 ft.
t CANM and @ “TANE/CH N Screen opening 1 0.020 siot inside
151sP/ss 15 ft. SAND and SANDSTONE/SILTSTONE Scrn. placement 101-121 ft. BLS
fragments, light brown, moist, no H/C Bottom Cap 10.2 ft PVC
1 sL stalnlng or odor o Protector Casing : Flush-mount steel
16 ft. SILTSTONE, hard, "cookies,” softer at Lock Key # - None
20— N7 ft SEALS & SAND PACK
] 20 ft. ¢ SAND brown very?ne_gramed - Cement seal type  : Quikcrete cement
] Cem't placement :0-25f BLS
i uniform, damp, no H/C staining or odor Annular seal type  : Holeplug bentonite
25— Annular seal type  : 3/8 in. chips
i Annular seal vol. 1 63 bags
- Seal placement :2.5-97.7 ft. BLS
~ Outer sand pack 1977 to ~119 ft.
41 SP ) ) Outer sand volume : 7 bags 8/16 silica
30— 30 ft. SAND, brown, very fine to fine Sand pack type : Carmeuse silica
] grained, silty, occasional C4—PVC casing Sand placement : Interior prepack
i sandstone/siltstone rock, sand above 30 ft. : . . Botiom hole backfil : ;12d-t1)25k”|awe
. damp then dry, no H/C staining or odor — Bentonite chips - sand backh
35 ELEVATIONS
] Ground elevation - 3,838.50 ft.
R Inner casing, lip 1 3,838.20 ft.
—_— e — — — — — Outer casing, top :N/A
40— 40 ft. SILTY SAND, brown, very fine
7 grained, with minor sandstone/siltstone rock ]
] <10%, no H/C staining or odor WELL INSTALLATION:
1 sm 05/24/10 - Drilled to 125 ft. and set 20 ft.
45— prepack screen with 0.020 slot from
4 101-121 ft. BLS. Native sand backfill
7 rose to ~119 ft., 8/16 sand to 97.7 ft.,
e bentonite to 2.5 ft from surface,
50— 50 ft. SILTY SAND, light brown, very fine hydrated. Flush-mount stee! protection
] grained, occasional box cemented at surface. 06/29/10 and
SANDSTONE/SILTSTONE, approx. 10%, no 07/07/10 - Developed well, purged 78
{SM/SS|: H/C staining or odor gallons.
55—
i Water Level Measurements:
4 Drilling: 105.8 ft. BLS
—_ . — 06/29/10: 106.0 ft. BTOC
60— 60 ft. SAND Ilght brown very fine grained, 08/11/10 106 18 ft. BTOC
] sp dry, no sandstone/siltstone, no H/C staining U
] or odor
65—
Notes:

Drilled to 125 ft. and completed as MW-16
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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‘A!FQ-? Safety & Environmental

Tyl Solutions, Inc.
Nz

LOG OF WELL MW-16

(Page 2 of 2)

Monitor Well 16
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 056/24/10, 0930
. 05/25/10, 0900

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 18 1/4in. - downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.60", W103° 18' 17.79" Drifling Equipment : CME-85 Company Rep. . Steve Terry, Navajo
Water Levels
_W_ During drilling
7 After Completion
o Well: MW-16
Depth T Elev.: 3,838.20 ft.
in ! o Well Construction
Feet | @ % DESCRIPTION Information
65—
1 sp COMPLETION DATA
] Hole Depth - 125 ft. Below LS
_ - — = = — = — TD 1120 Below LS
70— 70 ft. SAND, light brown, some silt, soft Top casing : Ground level
] SANIDSTONE “gookiils/"cpoonjly consolidated, CASING, SCREEN & CAP
poorly cemented, no staining or odor Material, joints : PVC, threaded
7 -1 SP/SS Diameter :2in. ID
5j Manufacturer : Cuvo Env. Pipe.
] Screen type . Slotted, prepack
J Screen length 120 ft
- Screen opening : 0.020 slot inside
80— 1 80 ft. SAND, |Ight brown, some silt, I— Bentonite chips Scrn. placement 1101-121 ft. BLS
T | occasional hard sandstone/siltstone, no H/C > CMPS | Bottom Cap 102t PVC
. staining or odor —PVC casing Protector Casing  : Flush-mount steel
— ; g Lock Key # - None
85— SEALS & SAND PACK
7 Cement seal type  : Quikcrete cement
] Cemtplacement :0-25ft BLS
i . Annular seal type  : Holeplug bentonite
_ ; f H f Annular seal type  : 3/8 in. chips
90 . _ a(/)cft tSAND I|ghtdbrown, slightly moist, no Annular seal vol. - 53 bags
J : staining or odor Seal placement :2.5-97.7 ft. BLS
- : Outer sand pack 1 97.7to ~119 ft.
- Outer sand volume : 7 bags 8/16 silica
95— é Sand pack type : Carmeuse silica
h | _ i Sand placement : Interior prepack
. || |/ Bentonite seal | g om hole backfil - 119' -125' Native
] : 11 - sand backfill
100— 1100 ft. SAND, light brown, very fine ELEVATIONS
1 sp | grained, uniform, slightly moist, no H/C Ground elevation  : 3,838.50 ft.
4 | staining or odor Sand pack Inner casing, lip 1 3,838.20 ft.
E Outer casing, top  : N/A
105 1 105 ft. SAND, brown, very fine grained,
] ‘ H20 saturated, no H/C staining or odor WELL INSTALLATION:
7 05/24/10 - Drilled to 125 ft. and set 20 ft.
110+ prepack screen with 0.020 slot from
A 2" Prepack 101-121 ft. BLS. Native sand backfill
. . PVC screen rose to ~119 ft., 8/16 sand to 97.7 ft,,
i 1105-125 ft. SAND, minor bentonite to 2.5 ft from surface,
115 — | sandstone/siltstone lenses hydrated. Flush-mount steel protection
] box cemented at surface. 06/29/10 and
_ 07/07/10 - Developed well, purged 78
H gallons.
120 =
] _ﬁgﬁ%ﬁ AR il Water Level Measurements:
4 Drilling: 105.8 ft. BLS
- 06/29/10: 106.0 ft. BTOC
125 - - - - - - - - — = 08/11/10 106.18 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-16
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-17

(Page 1 of 2)

Monitor Well 17
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/23/10, 1230
1 05/23/10, 1700

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

~ Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 62' 43.77", W103° 18' 13.68" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
7 After completion
o Well: MW-17
Depth I Elev.: 3,831.43 ft. )
in @ o Well Construction
Feet | @ & DESCRIPTION Information
-] O} Cover
0 -
i bj@% %] 0-2 ft. CALICHE with weathered L\:":r:f'er?toxrou \ | coMPLETION DATA
1 ca KOKOK\hydrocarbons, no odor ' 1 g Hole Depth 1120 ft. Below LS
| S/ \-2-6 ft. CALICHE, hard, fractured, white to D 1116 Below LS
5 P 709 brown Top casing : Ground level
- -1 6-10 ft. SAND with silty SANDSTONE, very CASING, SCREEN & CAP
1sp/ss light brown, very fine grained, no H/C Material, joints : PVC, threaded
104 staining or odor Diameter :2in.ID )
i Manufacturer : Cuvo Env. Pipe.
e — Screen type . Slotted, prepack
N i Screen length 120 ft.
ﬂ 12 ft. Lithology change to SAND Screen opening . 0.020 slot inside
15— Scrn. placement 1 96-116 ft. BLS
— Bottom Cap 1 0.2 ft PVC
4 Protector Casing . Flush-mount steel
B Lock Key # . None
20— SP 20 ft. SAND, brown, very fine grained, SEALS & SAND PACK
7 slightly damp, uniform, minor Cement seal type  : Quikcrete cement
i ;1 sandstone/siltstone <5%, no H/C staining or Cemtplacement :0-1f.BLS
i odor Annular seal type  : Holeplug bentonite
25— Annular seal type  : 3/8 in. chips
] Annular seal vol. . 44 bags
5 f_L‘th_l — _ﬁ_ — h_d__ — = — —\ Seal placement 1 1-94 ft. BLS
t. Lithology change hard sandstone or L PVC casin Outer sand pack  : 94 to ~100 ft.
saiil siltstone (drillers report "gravels") _ % g OQuter sand volume : 12 bags 8/16 silica
30— '—\_ —_— = = — = — = = — Sand pack type : Carmeuse silica
] 30 ft. SAND and poorly consolidated —Bentonite chips | Sand placement  : Interior prepack
] SANDSTONE/SILTSTONE, light brown with Botiom hole backfl - 100120 Native
35_: white streaks, sandstone soft, sand very ELEVATIONS
J fine grained, no H/C staining or odor
_ Ground elevation 1 3,831.79 ft.
4 Inner casing, lip : 3,831.43 ft.
i Quter casing, top . N/A
40— 40 ft. SAND and SANDSTONE/SILTSTONE,
7 sandstone "cookies," poorly consolidated, -
i cementing from soft to hard, no H/C staining WELL INSTALLATION:
dspiss or odor 05/23/10 - Drilled to 120 ft. and set 20 ft.
45— prepack screen with 0.020 slot from
1 96-116 ft. BLS. Native sand backfill rose
7 to ~100 ft., 8/16 sand to 94 ft., bentonite
4 to surface, hydrated. Flush-mount steel
50— 50 ft. SAND and SANDSTONE/SILTSTONE protection box cemented at surface.
] as above, better cemented, white streaks 06/29/10 and 07/07/10 - Developed
i with color white to light brown, no H/C well, purged 106 gallons.
b staining or odor
55—_ Water Level Measurements:
n Drilling: 101.25 ft. BLS
- 06/29/10: 101.35 ft. BTOC
i o e T T e = e 0 101.65 ft.
60— 60 ft. SAND, very light brown with white 08/11/10: 10165 1. BTOC
7] Sp streaks, very fine grained, minor
] sandstonefsiltstone <5%, dry, no H/C
8 staining or odor
65—
Notes:

Drilled to 120 ft. and completed as MW-17
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon

Low-level BTEX 0-2 ft. is toluene, no benzene detected.
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‘! " Safety & Environmental

“‘ ‘ Solutions, Inc.

LOG OF WELL MW-17

(Page 2 of 2)

Monitor Well 17
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/23/10, 1230
. 05/23/10, 1700

Drilled By
Sampling Method

- WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter (8 1/4in. - downhole hammer
Lea County, New Mexico Dritling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 43.77", W103° 18' 13.68" Drilling Equipment . CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
X7 After completion
o Well: MW-17
Depth T Elev.: 3,831.43 ft.
in ! o Well Construction
Feet | @ % DESCRIPTION Information
85—
b Sp COMPLETION DATA
] Hole Depth 1120 ft. Below LS
—_—— = - — TD . 116 Below LS
70— 70 ft. SILTY SAND, light brown, very fine Top casing : Ground level
7 grained, occasional small CASING. SCREEN & CAP
] sandstone/siltstone chips/fragments 1/4-3/8 . .
1 sm in., no H/C staining or odor ggt;re'férjo'ms : g\i/nC,“t)hreaded
75 . . Manufacturer - Cuvo Env. Pipe.
] f"‘ BefaaEtenchips | Screen type : Slotted, prepack
] Screen length 1201t
— - = = Screen opening : 0.020 slot inside
80— 180 ft. SAND, some silt, occasional soft Scrn. placement  : 96-116 ft. BLS
8 | sandstone, sand light brown, dry, no H/C Bottom Cap (0.2 APVC
i staining or odor Protector Casing : Flush-mount steel
- Lock Key # : None
85— sp SEALS & SAND PACK
1 Cement seal type  : Quikcrete cement
] Cem't placement :0-1ft BLS
i ; : ; Annular seal type  : Holeplug bentonite
90 90 ft. SAND, light brown, very fine grained, Annular seal type - 3/8 in. chips
| slightly damp, no H/C stammg or odor Annular seal vol. - 44 bags
1 spist 91-96 ft SAND and SILTSTONE cuttings, 21 D sentoite seal | SSPECETEN LA LS
B cemented siltstone fragments —4 o4 Outer sand volume : 12 bags 8/16 silica
95 - ——_ - = = = = - — s Sand pack type : Carmeuse silica
7 Sand placement . Interior prepack
] — Sand pack Bottom hole backfill : 100"-120' Native
] . sand backfill
100 100 ft. SAND, brown, very fine grained, ] ELEVATIONS
] H20 saturated, minor sandstone, no H/C Rvd = Ground elevation  : 3,831.79 ft.
d ‘| staining or odor H Inner casing, lip :3,831.43 ft.
H Outer casing, top  : N/A
105+ H
1 :K_ 2" Prepack
1 sp H——PVC screen WELL INSTALLATION:
] H 05/23/10 - Drilled to 120 ft. and set 20 ft.
110 Hy1— Native backfill prepack screen with 0.020 slot from
b H 96-116 ft. BLS. Native sand backfill rose
] H to ~100 ft., 8/16 sand to 94 ft., bentonite
i H to surface, hydrated. Flush-mount steel
115+ = protection box cemented at surface.
i Bottom cap 06/29/10 and 07/07/10 - Developed
. well, purged 106 galions.
120 - - = = = — = — Water Level Measurements:
: Drilling: 101.25 ft. BLS
1 08/28/10: 101.35 ft. BTOC
4 08/11/10: 101.65 ft. BTOC
125+
]
130
Notes:

Drilled to 120 ft. and completed as MW-17

Sampled every 10 ft. to saturation.

H/C - Hydrocarbon

Low-level BTEX 0-2 ft. is toluene, no benzene detected.
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LOG OF WELL MW-18
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Monitor Well 18 Date, Time Started : 05/10/10, 0930 Final Drilling Equip . CME-85 HSA
Navajo Refining Company, Lea Refinery Date, Time Complete : 05/18/10, 1730 Completed By - WDC Drilling and Wells
Section 36, T16S, R36E Hole Diameter 18 1/4in. Sampling Method . See notes
Lea County, New Mexico Drilling Method : See notes Logged By . David Boyer, PG
N32° 52' 39.52", W103° 18' 05.09" Initial Drilling Equip.  : Air Rotary Company Rep. . Steve Terry, Navajo
Water Levels
_¥_ During drilling
X7 After completion
o Well: MW-18
Depth I Elev.: 3,825.05 ]
in ? o Well Construction
Feet | @ & DESCRIPTION Information
o (G] Cover
f 1
0 - -
4 Ts LT_7_]|0-1Topsoil, hydrocarbon stained. Metal Box COMPLETION DATA
. - - T — — = Cement grout
- B 2-5 ft. CALICHE, hard drilling Hole Depth 1251t Below LS
E SV TD _ 1120 Below LS
5— P 97 5-10 ft. CALICHE, creme color, very hard. Top casing . Ground level
1 CA R & %b CASING, SCREEN & CAP
T . . . Material, joints . PVC, threaded
A 5 7G4 10 ft. Cuttings, CALICHE with minor sand, D]ameterj I “2in. 1D
10 > % very fine grained, caliche rock in tip. Manufacturer : Cuvo Env. Pipe.
A B e AN AL TALIE e e T g T ] Screen type . Slotted, prepack
] 11 ft. _SAND-CALICHE mix, sand light brown, Screen length 150 ft.
i very fine grained Screen opening :0.020 slot inside
15 — e — Scrn. placement 1 100-120 ft. BLS
- 15 ft. SAND and SANDSTONE, very fine Bottom Cap (0.2t PVC
B grained Protector Casing  : Flush-mount steel
Lock Key # - None
20—+ ——- -1 19-20 ft. SANDSTONE, light brown, very SEALS & SAND PACK
1 ss [—— fine grained, well cemented, sample from Cement seal type  : Quikcrete cement
] 1 cuttings. Cem't placement  :0-1ft BLS
i - Annular seal type  : Holeplug bentonite
25 ] 124 ft._SAEDS_TOEE,_IlarEI_ —_— — — — Annular seal type  : 3/8 in. chips
4 245 ft. SAND, light brown, very fine Annufar seal vol. 51 bags
B grained, dry, no H/C staining or odor Seal placement 11-98 ft. BLS
] 25 ft. SANDSTONE, hard %— PVC casing Qutersand pack 9810 ~117.5 1.
~ y uter sand volume : 39 bags 8/16 silica
30— 27-28 ft. SANDSTONE, very hard L Bentonite chips Sand pack type : Carmeuse silica
T Sand placement . Interior prepack
7 Bottom hole backfill : 117.5'-125' Native
] B . sand backfill
35— i1 30-40 ft. SANDSTONE and SAND, ELEVATIONS
] { sandstone poorly cemented, very friable, Ground elevation  :3,825.52 ft.
i -] sand light brown, very fine grained, Inner casing, lip :3,825.05 ft.
0 B uniform, dry, no H/C staining or odor Outer casing, top  : N/A
4 —
i SS/SP WELL INSTALLATION:

] See narrative below for drilling scenario
45— 40-50 ft. SANDSTONE, very friable, poorly 05/18/10 - Drilled Fo 125 ft. and set 20 ft.
] cemented, well consolidated, sand light prepack screen with 0.020 slot from
] brown, very fine grained, dry, no H/C 100-120 ft. BLS. Native sand backfill
] staining or odor T rose to ~117.5 ft., 8/16 sand to 98 ft.,

50— bentonite to surface, hydrated.
7 Flush-mount steel protection box
o cemented at surface. 06/29/10 -
4 Developed well, purged 85 gallons.
55— 50-60 ft. Hard drilling at 53 ft, sandstone
] jammed in tip, soft from 54-60 (likely sand). Water Level Measurements:
o Drilfing: ~105 ft. BLS
- N 06/29/10: 102.7(?) ft. BTOC
60— — - - - - - - - - — - 08/11/10: 108.54 ft. BTOC
{ SS [=——160-70 ft. SANDSTONE, very friable, poorly
65— - - -] cemented, well consolidated.
Notes:

Initial drilling 5/10 to 5/14 by Eco/Enviro Drilling, Lovington using GEFCO SD-200 air rig with 10 ft. core barrel. Stuck at 90
ft. Used air with foam, stuck at 93 ft. Rigged up with mud, lost circulation 124-129 ft. Well redrilled to 125 ft. and
compteted by WDC on 5/18. Sample at 90 feet from cuttings with possible cross-contamination from air compressor oil.
Low level BTEX are ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF WELL MW-18

(Page 2 of 2)

Monitor Well 18 Date, Time Started 1 05/10/10, 0930 Final Drilling Equip . CME-85 HSA
Navajo Refining Company, Lea Refinery Date, Time Complete : 05/18/10, 1730 Completed By : WDC Drilling and Wells
Section 36, T16S, R36E Hole Diameter 18 1/4in, Sampling Method : See notes
Lea County, New Mexico Drilling Method : See notes Logged By : David Boyer, PG
N32° 52' 39.52", W103° 18' 05.09" Initial Drilling Equip.  : Air Rotary Company Rep. : Steve Terry, Navajo
Water Levels
_W¥_ During drilling
_/_ After completion
o Well: MW-18
Depth I Elev.: 3,825.05 )
in % o Well Construction
et | 3| 2 DESCRIPTION Information
65—
B —— COMPLETION DATA
] RN Hole Depth : 125 ft. Below LS
- —————] 69-70 ft. Drill bit difficult to recover, sand m 120 Below LS
70— 1 jamming. Top casing : Ground level
7] CASING, SCREEN & CAP
T Material, joints . PVC, threaded
B . Diamet: :2in. 1D
75— 70-80 ft. SANDSTONE, soft, very friable, | Manutacturer - Cuvo Env. Pipe.
] poorly cemented, well consolidated. — Bentonite chips | Screen type . Slotted, prepack
_ | : Screen length 20 ft.
7 PVC casing Screen opening . 0.020 slot inside
80— SS Scrn. placement :100-120 ft. BLS
i Bottom Cap :0.2ft PVC
. Protector Casing . Flush-mount steel
- Lock Key # : None
85 SEALS & SAND PACK
7] Cement seal type  : Quikcrete cement
] Cem't placement :0-1ft BLS
i Annular seal type . Holeplug bentonite
_ i i Annular seal type  : 3/8 in. chips
90 ] 90 ft. Lost circulation, core and rods stuck Annular seal vol. - 51 bags
< Seal placement 1 1-98 ft. BLS
E Outer sand pack 19810 ~117.5 ft.
- — = = = = — = — — 4 é Outer sand volume : 39 bags 8/16 silica
95— { 95 ft. Core shows small non-sandstone, ] Sand pack type : Carmeuse silica
1 | non-limestone gravels 1/8-1/4 in. — Bentonite seal Sand placement - Interior prepack
T Bottom hole backfill : 117.5'-125' Native
] ] . sand backfill
100 100 ft. Harder drilling, SANDSTONE, well ELEVATIONS
1ss/ap cemented, possible small gravels. Ground elevation  : 3,825.52 ft.
Inner casing, lip . 3,825.05 ft.
Outer casing, top  : N/A
105+
4 Sand K WELL INSTALLATION:
] and pac See narrative below for drilling scenario
110 _—— e - 2" Prepack 05/18/10 - Drilled to 125 ft. and set 20 ft.
B 110 ft. SAND, light brown, very fine grained PVC screen prepack screen with 0.020 slot from
] — 1 with sandstone. 100-120 ft. BLS. Native sand backfill
_ rose to ~117.5 ft., 8/16 sand to 98 ft.,
1154 bentonite to surface, hydrated.
- Flush-mount steel protection box
1 SP/SS cemented at surface. 06/29/10 -
4 ] ] Developed well, purged 85 gallons.
120 120 ft. SAND, light brown, very fine grained Bottom cap
1 with sandstone. — Native backfill Water Level Measurements:
i Drilling: ~105 ft. BLS
4 06/29/10: 102.7(?) ft. BTOC
125 - - - - - - - - - = = 08/11/10: 108.54 ft. BTOC
130
Notes:

initial drilling 5/10 to 5/14 by Eco/Enviro Drilling, Lovington using GEFCO SD-200 air rig with 10 ft. core barrel. Stuck at 90
ft. Used air with foam, stuck at 93 ft. Rigged up with mud, lost circulation 124-129 ft. Well redrilled to 125 ft. and

completed by WDC on 5/18. Sample at 90 feet from cuttings with possible cross-contamination from air compressor oil.

Low leve! BTEX are ethylbenzene and xylenes, no benzene detected. H/C - hydrocarbon
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LOG OF WELL MW-19

(Page 1 of 2)

Monitor Well 19
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/19/10, 0800
. 05/19/10, 1500

Drilled By
Sampling Method

- WDC Drilling and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-19 well log.bor

Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 36.50", W103° 18' 02.25" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
N7 After completion
o Well: MW-19
Depth T Elev.: 3,823.97 ft.
i 9] o
e | 3 | & DESCRIPTION
D O Cover
0 -
- I 0-8 ft. Topsoil, dark brown loam Metal Box COMPLETION DATA
i i Cement grout
4 L Hole Depth . 120 ft. Below LS
4 718 | TD 1113 Below LS
5— F Top casing : Ground level
] - CASING, SCREEN & CAP
- - - - — = - = - — Material, joints . PVC, threaded
7 Di 1 :2in. 1D
10-{cA/sm 10 ft. CALICHE and SILTY SAND, no H/C Mo taoturer . Cuvo Env. Pipe.
- stammg or odor Screen type : Slotted, prepack
- Screen length 120 ft.
] 1251t Weathered SANDSTONE — Screen opening - 0.020 slot inside
15— Scrn. placement 193-113 ft. BLS
. Bottom Cap 1 0.2 ft PVC
E Protector Casing . Flush-mount steel
] 20 ft. SAND, light b fine grained Lock Key# None
B . , lig rown, very fine grained,
20 dry, no H/C staining or odor SEALS & SAND PACK
4 SP Cement seal type  : Quikcrete cement
i Cemtplacement :0-1ft BLS
i Annular seal type . Holeplug bentonite
25— Annular seal type  : 3/8in. chips
i Annular seal vol. . 48 bags
4 Seal placement 0 1-91 ft. BLS
- | ; Outer sand pack 19110 ~95.5 ft.
i % PVC casing Outer sand volume : 9 bags 8/16 silica
30 30 ft. SANDSTONE, hard, light brown, Sand pack type : Carmeuse silica
7 sample sand from cuttings, no H/C staining Sand placement : Interior prepack
] or odor Bottom hole backfill : 95.5-120" Native
i — Bentonite ChipS : sand backfill
35— ELEVATIONS
] Ground elevation  : 3,824.48 ft.
4 Inner casing, lip : 3,823.97 ft.
1 SS Outer casing, top  : N/A
40— 40 ft. SANDSTONE, loosely consolidated,
] well cemented, sample from cuttings, no ]
4 H/C staining or odor WELL INSTA.LLATION'
] 05/19/10 - Drilled to 120 ft. and set 20 ft.
45— prepack screen with 0.020 slot from
4 93-113 ft. BLS. Native sand backfill rose
B to ~95.5 ft., 8/16 sand to 91 ft,,
— e bentonite to surface, hydrated.
50— ] 50 ft. SANDSTONE and SAND, light brown, Flush-mount steel protection box
] i1 very fine grained, no H/C staining or odor cemented at surface. 06/30/10 and
] 07/07/10 - Developed well, purged 218
4 gallons.
55—
] Water Level Measurements:
4 SS/SP Drilling: 98.3 ft. BLS
= . 06/30/10: 98.0 ft. BTOC
7 very fine grained, no H/C staining or odor
4
65—
Notes:

Drilled to 120 ft. and completed as MW-19
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-19

(Page 2 of 2)

Monitor Well 19
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-19 well log.bor

Date, Time Started
Date, Time Complete
Hole Diameter

. 05/19/10, 0800
. 05/19/10, 1500
18 1/4in.

Drilled By
Sampling Method

- WDC Drilling and Wells
. 24-in. Splitspoon with
: downhole hammer

Lea County, New Mexico

Drilling Method

. Hollow Stem Auger

Logged By

: David Boyer, PG

N32° 52' 36.50", W103° 18' 02.25" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
7 After completion
o Well: MW-19
Depth I Elev.: 3,823.97 ft.
i w a
in 3 §
Feet | @ | & DESCRIPTION
65—
b SS/SP COMPLETION DATA
] Hole Depth - 120 ft. Below LS
= TD 1113 Below LS
70— 70 ft. SAND with SANDSTONE/SILTSTONE, Top casing : Ground level
] light brown, no H/C staining or odor CASING, SCREEN & CAP
b Material, joints . PVC, threaded
4 SP/SS %__ PVC casing Diameter :2in. ID
75—_ Manufacturer : Cuvo Env. Pipe.
i — Bentonite chips | Screen type . Slotted, prepack
i Screen length 20 ft.
e e = = Screen opening . 0.020 slot inside
80 180 ft. SAND, light brown, very fine grained, Scr. placement 1 93-113 ft. BLS
8 | uniform, damp, no H/C staining or odor Bottom Cap 102ftPVC
- y Protector Casing : Flush-mount steel
— Lock Key # . None
85 SEALS & SAND PACK
1 Cement seal type  : Quikcrete cement
7 Cem'tplacement  :0-1ft BLS
] ; & . Annular seal type  : Holeplug bentonite
90— 1 90 ft. SAND, brown, very fine grained % — Bentonite seal Annular seal type  : 3/8in. chips
] 1 minor sandstone, no H/C staining or odor mls éggfﬁ;ggﬁ'e‘ﬁ" 5 fg?af?.sBLS
E : Outer sand pack 1 91to ~955 ft.
— Sand pack Outer sand volume : 9 bags 8/186 silica
95— ] Sand pack type : Carmeuse silica
1 SP =X Sand placement  : Interior prepack
7 - Bottom hole backfill : 95.5'-120" Native
] = - sand backfil
100 1100 ft. SAND, brown, very fine grained, g ELEVATIONS
7 1 H20 saturated, no H/C staining or odor = Ground elevation  © 3,824.48 ft.
] ; ~Ed— 2" Prepack Inner casing, lip  :3,823.97 ft.
H X PVC screen Outer casing, top  : N/A
105 £
T = . ' WELL INSTALLATION:
] Eb [ Native backfill | 45,16/ _ Drilled to 120 ft. and set 20 ft
110— = prepack screen with 0.020 slot from
H 93-113 ft. BLS. Native sand backfill rose
] L = Bottorn ca to ~95.5 ft., 8/16 sand to 91 ft.,
SS 113-114 ft. Hard SANDSTONE (driller P bentonite to surface, hydrated.
115 {\reports as “gravels”) _/ Flush-mount steel protection box
] 1 cemented at surface. 06/30/10 and
] SP g:ggtebdrown very fine gralned HZO 07/07/10 - Developed well, purged 218
i gallons.
120 _— = = = = - = - = —
7 Water Level Measurements:
. Drilling: 98.3 ft. BLS
7 086/30/10: 98.0 ft. BTOC
125 08/11/10: 102.35 ft. BTOC
130
Notes:

Drilled to 120 ft. and completed as MW-19
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-20

(Page 1 of 2)

Monitor Well 20
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico

Date, Time Started
Date, Time Complete
Hole Diameter
Drilling Method

: 05/19/10, 0800
. 05/19/10, 1500

Drilled By
Sampling Method

18 1/4in.

: Hollow Stem Auger

Logged By

- WDC Drilling and Wells
: 24-in. Splitspoon with

. downhole hammer

: David Boyer, PG

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-20 well log.bor

N32° 52' 31.47", W103° 18' 02.32" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W¥_ During drilling
N/ After completion
Well: MW-20

[@]

Depth T

in w o
(@]

Feet (%3] é

o] O

DESCRIPTION

Elev.: 3,824 .58 ft.

Cover

Well Construction
Information

o

T
d
4l

o
| I |
o
>
— )
ep\ey
R

staining or odor

0-5 ft. CALICHE, hard

5-16 ft. SILTY SAND/SANDY SILT, very light
brown, very fine grained, minor rock -
CALICHE, weathered, rock in core, no H/C

17 . SXNIfIigH bgwrrvea fine gainai, o
uniform, no H/C staining or odor

Metal Box
Cement grout

Hole Depth
TD

Top casing

Material, joints
Diameter
Manufacturer
Screen type
Screen length
Screen opening
Scrn. placement
Bottom Cap
Protector Casing
Lock Key #

COMPLETION DATA

- 115 ft. Below LS
: 112 Below LS
: Ground leve!

CASING, SCREEN & CAP

. PVC, threaded
:2in. D

. Cuvo Env. Pipe.

. Slotted, prepack
120 ft.

: 0.020 slot inside

1 92-112 ft. BLS

1 0.2ftPVC

. Flush-mount steel
- None

SEALS & SAND PACK

20— : . ) .
7] : \—20. ft. SAND, Ilgh_t brown, very fine grained, Cement seal type  : Quikcrete cement
4 SP moist, no H/C staining or odor Cem'tplacement  :0-1ft BLS
] Annular seal type . Holeplug bentonite
25 Annular seal type  : 3/8in. chips
N Annular seal vol. : 47 bags
—_— = = Seal placement 1 1-89.9 ft. BLS
-1 27 ft. SILTSTONE/SANDSTONE, very fine %_ PVC casing Outersand pack ~ :89.9t0~95ft.
“h\grained, hard, well cemented with silica Y, gg;%fg:gft\;ggme : g:%rbnﬁgﬁs?s%igg'ca
N - - - — — = - - - -arm
H— ; ; Sand placement - Interior prepack
[ 30 ft. SILTY SAND with minor SILTSTONE, Bottom hole backfill : ~95'-115' Native
| sand light brown, very fine grained, dry, no . . - sand backfill
=] H/C staining or odor — Bentonite chips '
S ELEVATIONS
] Ground elevation . 3,825.03 ft.
n R Inner casing, lip . 3,824.58 ft.
DI e —_— e — — = = Outer casing, top  : N/A
40— ] 40 ft. SILTSTONE/SANDSTONE, fragments,
B -1 hard drilling, sample from cuttings.
~ —f—f-_~ WELL INSTALLATION:
1 A 05/20/10 - Drilled to 115 ft. and set 20
45— i ft. prepack screen with 0.020 slot from
.
b A 92-112 ft. BLS. Native sand backfill
7] A rose to ~95 fi., 8/16 sand to 89.9 ft.,
4sL/ss =1 50 ft. SILTSTONE/SANDSTONE, fragments, bentonite to surface, hydrated.
50— =~ 1 hard drilling, sample from cuttings. Flush-mount stee! protection box
] ] cemented at surface. 06/30/10 and
1 ’; ’F% 07/08/10 - Developed well, purged 90
—
4 [~ gallons.
55— A s
i A Water Level Measurements:
4 j; = Drilling: 97.2 ft. BLS
T AT AN AN G T — 06/30/10: 96,95 ft.
60 "= 1607 SILTSTONE/SANDSTONE, less than o et Bros
a 11| above, more SILTY SAND, light brown, very T
4SL/SM A . ' L !
i 1 fine grained, no H/C staining or odor
e I
65— -
Notes:

Drilied to 115 ft. and completed as MW-20
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon




Z\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-20 well log.bor

"‘I
ﬂdr"i’ Safety & Environmental
dﬁxiy Solutions, Inc.
"4

LOG OF WELL MW-20
(Page 2 of 2)

Monitor Well 20
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/19/10, 0800
:05/19/10, 1500

: WDC Diriliing and Wells
: 24-in. Splitspoon with

Drilled By
Sampling Method

Section 36, T16S, R36E Hole Diameter 18 1/4in. . downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 31.47", W103° 18' 02.32" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
7 After completion
o Well: MW-20
Depth T Elev.: 3,824.58 ft. )
in % o Well Construction
Feet | @ % DESCRIPTION Information
65—
b SL/SM COMPLETION DATA
] Hole Depth 115 ft. Below LS
B D : 112 Below LS
70— 70 ft. SILTY SAND, with soft pooly Top casing : Ground level
] consolidated SANDSTONE, light brown, CASING, SCREEN & CAP
_ very fine grained, no H/C staining or odor _ Material, joints ' PVC. threaded
75 SM/SS £4—PVC casing Diameter “2in. ID
] 1 ; ; Manufacturer : Cuvo Env. Pipe.
] Bentonite chips Screen type . Slotted, prepack
n Screen length . 20 ft.
—_— - e - = Screen opening . 0.020 slot inside
80— 180 ft. SAND, light brown, very fine grained, Scrn. placement  : 92-112 ft, BLS
. | minor sandstone chips/fragments to 1/4 in., Bottom Cap 10.2ftPVC
- no H/C staining or odor Protector Casing . Flush-mount steel
- ) 9 Lock Key # - None
85— SEALS & SAND PACK
7] o4 Cement sealtype  : Quikcrete cement
] . Cem'tplacement  :0-1ft BLS
] » [—Bentonite seal Annular seal type  : Holeplug bentonite
90— | 90 ft.SAND, light brown, very fine grained, : Annular seal type  : 3/8 in. chips
7 1 uniform, no H/C staining or odor " Annular seal vol. —: 47 bags
i | unirorm, 9 1 g K Seal placement @ 1-89.9 ft. BLS
- : —Sand pac Outer sand pack  : 89.9 to ~05 ft.
A ] . . ) : Outer sand volume : 10 bags 8/16 silica
95— 95 ft. SAND, light brown, very fine grained, Z Sand pack type : Carmeuse silica
1 sp 1 uniform, moist, no H/C staining or odor = Sand placement Interior prepack
7 ; Bvd :>< Bottom hole backfill : ~95'-115' Native
] H . sand backfill
100 §>< ELEVATIONS
i H 2" Prepack Ground elevation  :3,825.03 ft.
N v Inner casing, lip 1 3,824.58 ft.
4 E>< PVC screen Outer casing, top  : N/A
105 EX— Native backfill
T H WELL INSTALLATION:
] B 05/20/10 - Drilled to 115 ft. and set 20
1104 - ft. prepack screen with 0.020 slot from
B H 92-112 ft. BLS. Native sand backfill
] Bottom cap rose to ~95 ft., 8/16 sand to 89.9 ft.,
4 bentonite to surface, hydrated.
115 —_—_ - = = - = - — Flush-mount steel protection box
] cemented at surface. 06/30/10 and
] 07/08/10 - Developed well, purged 90
i gallons.
120
] Water Level Measurements:
4 Drilling: 97.2 ft. BLS
N 06/30/10: 96.95 ft. BTOC
125—_ 08/11/10: 97.75 ft. BTOC
130+
Notes:

Drilled to 115 ft. and completed as MW-20
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon




Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-21 well log.bor

P o
oy

Safety & Environmental
Solutions, Inc.

LOG OF WELL MW-21

N
g |

(Page 1 of 2)

Monitor Weli 21
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/21/10, 0730
1 05/21/10, 1200

Drilled By
Sampling Method

1 WDC Dirilling and Wells
. 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 32.18", W103° 17' 54.98" Drifling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
_Z_ After completion
o Well: MW-21
Depth T Elev.: 3,820.26 ft.
in % Q Well Construction
Feet | @ & DESCRIPTION Information
2 o Cover
0 —3
1 ca 0-2 ft. Hard CALICHE 1 Metal Box COMPLETION DATA
D T - - L = Cement grout
— Hole Depth : 110 ft. Below LS
4 D 1109 Below LS
5— Top casing : Ground level
1CA/SM 2-10 ft. CALICHE and SILTY SAND, light CASING SCREEN & CAP
7 brown, very fine grained, no H/C staining or o
odor Material, joints . PVC, threaded
10 T Diameter :2in. ID
] S Manufacturer - Cuvo Env. Pipe.
- i i Screen type . Slotted, prepack
i 1" ﬂ2 (fjt SA;\‘D’ llgpt rt])trlown, .V?ry fine Screen length 120 ft.
i grained, uniform, slightly mois Screen opening - 0.020 slot inside
15— Scrn. placement . 89-109 ft. BLS
- Bottom Cap :0.2ft PVC
— Protector Casing : Flush-mount steel
4 SP Lock Key # : None
20— 20 ft. SAND, light brown, very fine grained, SEALS & SAND PACK
] uniform, slightly moist, no H/C staining or Cement seal type  : Quikcrete cement
1 odor Cem'tplacement :0-1ft. BLS
A Annular seal type  : Holeplug bentonite
25 — e Annular seal type  : 3/8 in. chips
4 25 ft. Lithology change Annular seal vol. : 45 bags
o Seal placement 1 1-86.8 ft. BLS
- | i Quter sand pack . 86.8 to ~92 ft.
b . % PVC casing Outer sand volume : 10 bags 8/16 silica
30 30 ft. CALICHE and SILTY SAND, very light Sand pack type : Carmeuse silica
] CA/SM brown to creme color, no H/C staining or Sand placement ! Interior prepack
] odor Bottom hole backfill : 100'-120" Native
— Bentonite chips - sand backfill
35— ELEVATIONS
] Ground elevation  : 3,820.59 ft.
4 Inner casing, lip 1 3,820.26 ft.
—_—— e — = = = — = = — Outer casing, top  : N/A
40 40 ft. SAND, light brown, very fine grained,
7 with minor siltstone and sandstone, -
] siltstone very hard, fractured chips, WELL INSTALLATION:
1 sandstone soft, no H/C staining or odor 05/21/10 - Drilled to 110 ft. and set 20 ft.
45— ’ prepack screen with 0.020 slot from
~ 89-109 ft. BLS. Native sand backfill rose
: to ~92 ft., 8/16 sand to 86.8 ft.,
4 8Sp bentonite to surface, hydrated.
50— 50 ft. SAND, light brown, very fine grained, Flush-mount steel protection box
] minor sandstone, dry, no H/C staining or cemented at surface. 06/30/10 and
i odor 07/08/10 - Developed well, purged 225
] gallons.
55—
] Water Level Measurements:
4 Drilling: 94.1 ft. BLS
- e o A ma T T T T T 06/30/10: 93.65 ft. BT
601 60 ft. SAND and SANDSTONE, sand light 936511 BTOC
A - . 08/11/10: 94.086 ft. BTOC
1spiss brown, very fine grained, sandstone poorly
B consolidated, poorly cemented, no H/C
B staining or odor
65—
Notes:

Drilled to 110 ft. and completed as MW-21
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-21

(Page 2 of 2)

Monitor Weli 21
Navajo Refining Company, Lea Refinery
Section 31, T16S, R37E

Date, Time Started

Date, Time Complete

Hole Diameter

. 05/21/10, 0730
1 05/21/10, 1200
:81/4in.

Drilled By
Sampling Method

- WDC Drilling and Wells
: 24-in. Splitspoon with
: downhole hammer

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-21 well log.bor

Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 32.18", W103° 17' 54.98" Drilling Equipment - CME-85 Company Rep. . Steve Terry, Navajo
Water Levels
_W_ During drilling
X7 After completion
o Well: MW-21
Depth T Elev.: 3,820.26 ft. )
in ? o Well Construction
Feet | @ % DESCRIPTION Information
65—
b COMPLETION DATA
] Hole Depth 110 ft. Below LS
. SP/SS D . 109 Below LS
70— 70 ft. SAND and SANDSTONE, sand light Top casing - Ground level
] brown, very fine grained, sandstone poorly CASING, SCREEN & CAP
4 consolidated, poorly cemented, no H/C % PVC casing Material, joints - PVC, threaded
75 ] |stainingor — Bentonite chips | piameter :2in. 1D
] i Manufacturer : Cuvo Env. Pipe.
] 71ft. Lithology change Screen type . Slotted, prepack
Screen length .20 ft.
4 Screen opening . 0.020 slot inside
80— 80 ft. SAND, light brown, very fine grained, Sg;{‘dnﬁ"a‘i’mem : ggé}?g\f/t(.:BLS
1 sp dry, with minor sandst_or)e, soft, poorly Protector Casing : Fiush-mount steel
4 cemented, no H/C staining or odor 4 4 Lock Key # - None
85— |- Bentonite seal | SEALS & SAND PACK
T Cement seal type  : Quikcrete cement
] Cem'tplacement  :0-1ft BLS
i Annular seal type Holeplug bentonite
90 90 ft. SAND, light brown, very fine grained, Sand pack Annular seal type - 3/8 in. chips
7 | dry, with minor sandstone as above, no H/C nnular seal vol. - : 45 bags
| ary, v , Seal placement 1 1-86.8 ft. BLS
i staining or odor = Quter sand pack  : 86.8 to ~92 ft.
_ . — = = — — - — — ZXH Outer sand volume : 10 bags 8/16 silica
95— 95 ft. SAND and SANDSTONE, sand brown, H Sand pack type : Carmeuse silica
b very fine grained, H20 saturated, H Sand placement : Interior prepack
] sandstone frequent, well cemented, no H/C = Bottom hole backfill : 100120 N,a|“"e
] staining or odor Hx‘—2! Prepack + sand backfi
100+ H——PVC screen_ ELEVATIONS
B B — Native backfill : .
1 SP/SS H Ground elevation  : 3,820.59 ft.
4 = Inner casing, lip : 3,820.26 ft.
H Outer casing, top  : N/A
1054 H
. 8 WELL INSTALLATION:
1 H Bott 05/21/10 - Drilled to 110 ft. and set 20 ft.
110 e ottom cap prepack screen with 0.020 slot from
B 89-109 ft. BLS. Native sand backfill rose
i to ~92 ft., 8/16 sand to 86.8 ft.,
i bentonite to surface, hydrated.
115 Flush-mount steel protection box
7 cemented at surface. 06/30/10 and
] 07/08/10 - Developed well, purged 225
- gallons.
120
] Water Level Measurements:
J Drilling: 94.1 ft. BLS
- 06/30/10: 93.65 ft. BTOC
125+ 08/11/10: 94.06 ft. BTOC
130
Notes:

Driiled to 110 ft. and completed as MW-21
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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Safety & Environmental LOG OF WELL MW-22

Solutions, Inc.

Y.
R
a7 |

(Page 1 of 2)

Monitor Weli 22
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/26/10, 0750
: 05/26/10, 1400

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 35.25", W103° 17' 49.24" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
N/ After completion
o Well: MW-22
Depth T Elev.: 3,821.82 ft. ]
in % % Well Construction
Feet _ Flip Cover i
ee a & DESCRIPTION —l TP Information
0 Metal Box
4 TS |7.7_]0-2ft Topsoil, dark brown loam, organic COMPLETION DATA
S — — LT Cement grout
R n] 2-5 ft. CALICHE, no H/C staining or odor Hole Depth 1110 ft. Below LS
CA G TD : 108 Below LS
5 ST —_— = = — = — = - = — Top casing 1 2.55ft. Above LS
. K 5-10 ft. From cuttings: CALICHE with SILTY CASING, SCREEN & CAP
] ) SAND, sand very light brown, majority T
] % caliche and caliche fragments, no H/C '\D"gtr?\ré?érlo'”ts : g\i/ncv“‘)hreade"
10__ CA/SM R 5 staining or odor Manufacturer - Cuvo Env. Pipe.
] K Screen type : Slotted, prepack
i S Screen length 120 ft.
] Screen opening : 0.020 slot inside
15 e Scrn. placement : 88-108 ft. BLS
g 15-16 ft. Lithologic transition Bottom Cap 10.2 ft PVC
~ Protector Casing : Flush-mount steel
] 20 ft. SAND with itt, minor calich Lock Key# Noe
- . with some silt, minor caliche
20 rock, sand light brown, very fine grained, (S;EALSt& SAITD PACKQ roret t
: imi ement seal type  : Quikcrete cemen
:SP/SM ; dry, no H/C staining or odor Cemtplacement :0-1ft.BLS
i Annular seal type  : Holeplug bentonite
25— Annular seal type  : 3/8in. chips
4 Annular seal vol. : 43 bags
- Seal placement . 1-85.7 ft. BLS
b £4—PVC casing Outer sand pack 1857 to ~89.7 ft.
_—— = = — = — = — — Outer sand volume : 8 bags 8/16 silica
30— 30 ft. SAND, light brown, very fine grained, Sand pack type : Carmeuse silica
7 dry, sandstone rock <5%, no H/C stainin _ ; ; Sand placement - Interior prepack
1 1 oplodor 9 Bentonite chips Bottom hole backfill : 89.7'-110' Native
] - sand backfill
35 ELEVATIONS
] Ground elevation  : 3,819.27 ft.
p Inner casi_ng, lip :3,821.82 ft.
. 1 40 ft. SAND, light brown, very fine grained, Outer casing, top  : N/A
40—_ dry, sandstone rock <5%, no H/C staining
- or odor WELL INSTALLATION:
7 SpP 056/25/10 - Drilled to 110 ft. and set 20 ft.
45— prepack screen with 0.020 slot from
~ 88-108 ft. BLS. Native sand backfill rose
7 to ~89.7 ft., 8/16 sand to 85.7 ft.,
. 50 ft. SAND, light brown, very fine grained, bentonite to surface, hydrated.
50~ | dry, uniform, no sandstone, no H/C staining Flush-mount steel protection box
7 1 or odor cemented at surface. 06/30/10 -
i Developed well, purged 80 gallons.
55— Water Level Measurements:
] Drilling: 92.9 ft. BLS
_ 06/30/10: 95.5 ft. BTOC
e N~ L T T T T e 08/11/10: 95.62 ft. BTO
60— . 60 ft. SAND, light brown, very fine grained, ¢
1spiss g dry, transition to occasional hard
i : sandstonef/siltstone, no H/C staining or odor
65—
Notes:

Drilled to 110 ft. and completed as MW-22
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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LOG OF WELL MW-22

(Page 2 of 2)

Monitor Well 22
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/26/10, 0750
. 05/26/10, 1400

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-22 well log.bor

Section 31, T16S, R37E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 35.25", W103° 17' 49.24" Drilling Equipment . CME-85 Company Rep. . Steve Terry, Navajo
Water Levels
_W_ During drilling
7 After completion
o Well: MW-22
Depth T Elev.: 3,821.82 ft. )
in f Q. Well Construction
Feet | & % DESCRIPTION Information
65—
E COMPLETION DATA
4 Hole Depth 110 ft. Below LS
. [ 70 ft. SAND, light brown, very fine grained, mw - 108 Below LS
70 ._ dry, increasing sandstonefsiltstone, hard, | Bentonite chips Top casing 1255 ft Above LS
48pP/SS | "cookies", no H/C staining or odor CASING, SCREEN & CAP
b : c4—PVC casing Material, joints : PVC, threaded
75 7] Diameter :2in.ID
] Manufacturer : Cuvo Env. Pipe.
| Screen type : Slotted, prepack
] Screen length 20 ft.
—_— e Screen opening 1 0.020 slot inside
80— 80 ft. SAND, light brown, very fine grained, Scrn. placement  : 88-108 ft. BLS
1 slightly damp, no sandstone/siltstone, no % é Bottom Cap 102 PVC
E H/C staining or odor Protector Casing : Flush-mount steel
] —Bentonite seal | Lock Key # - None
85— SEALS & SAND PACK
i Cement seal type  : Quikcrete cement
_ Cem'tplacement  :0-1ft BLS )
1 90 ft. SAND, light brown, very fine grained, A e e e hlug bentonite
90 very moist, no sandstonersiltstone, no H/C 234 Annular seal vol. - 43 bags
4 staining or odor H Seal placement 1 1-85.7 ft. BLS
R 1 S H Outer sand pack  :85.7 to ~89.7 ft.
1 sp 95 ft. SAND, brown, very fine grained, H20 H Outer sand volume : 8 bags 8/16 silica
95+ saturated, no sandstone/siltstone, no H/C H Sandpacktype  : Carmeuse silica
b staining or odor H Sand placement . Interior prepack
9 9 5 , Bottom hole backfill - 89.7'-110' Native
] ~F~—2 in prepacked - sand backfil
b Hx4—PVC screen
100 - ELEVATIONS
] HN ; : Ground elevation  : 3,819.27 ft.
4 H Native backdill Inner casing, lip 1 3,821.82 ft.
4 H Outer casing, top  : N/A
105+ =
T H WELL INSTALLATION:
] Bottom cap 05/25/10 - Drilled to 110 ft. and set 20 ft.
110 —_— = = = prepack screen with 0.020 slot from
- 88-108 ft. BLS. Native sand backfill rose
] to ~89.7 ft., 8/16 sand to 85.7 ft.,
4 bentonite to surface, hydrated.
115 — Flush-mount steel protection box
] cemented at surface. 06/30/10 -
4 Developed well, purged 80 gallons.
120 ] Water Level Measurements:
] Drilling: 92.9 ft. BLS
- 06/30/10: 95.5 ft. BTOC
- 08/11/10: 95.62 ft. BTOC
125
130
Notes:

Drilied to 110 ft. and completed as MW-22
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon




Safety & Environmental
Solutions, Inc.

y
R
Az |

LOG OF WELL MW-23

(Page 1 of 2)

Monitor Well 23
Navajo Refining Company, Lea Refinery

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-23 well log.bor

Date, Time Started
Date, Time Complete

. 05/26/10, 0750
. 05/26/10, 1400

Drilled By
Sampling Method

- WDC Drilling and Wells
. 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 38.06", W103° 17' 56.04" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type
SS Split Spoon (18" or 24")
CB Core Barrel (2.5' or 5')
o CT Auger Cuttings Well: MW-23
Depth I NR No recovery Elev.: 3,825.58 ft. .
in @ ou Well Construction
Feet | @ % DESCRIPTION — Flip Cover Information
Metal Box
0 K% N DATA
] b% . Cement grout COMPLETIO
CA ¥ §g 0-4 ft. Hard CALICHE Hole Depth -115 ft. Below LS
4eN —_— e = = = = 0 1112 Below LS
5 ) S Top casing . 2.67 ft. Above LS
R CASING, SCREEN & CAP
+CA/SM Material, joints . PVC, threaded
b ] Diametel :2in. 1D
10 CALICHE and SILTY SAND (4-12 ft.), no HIC Mamutacturer  Cuvo Env, Pipe.
T | staining or odor Screen type : Slotted, prepack
- - - — — — = = - Screen length 20 ft,
i Screen opening . 0.020 slot inside
15— Scrn. placement 1 92-112 ft. BLS
- Bottom Cap :0.2ft PVC
Protector Casing . Flush-mount steel
B : . . Lock Key #  None
20 SP 120 ft. SAND, reddish-brown, very fine SEALS & SAND PACK
1 grained, uniform, damp, no H/C staining or )
7] 1 odor Cement seal type  : Quikcrete cement
7 : Cem't placement :0-1ft BLS
] : Annular seal type  : Holeplug bentonite
25| Annular seal type  : 3/8 in. chips
i Annular seal vol.  : 46 bags
R —_— = Seal placement 1 1-89.8 ft. BLS
|-~ 27 ft. From driller: "gravels," possible hard £4—PVC casing Outer sand pack ~ :89.810~93.8 ft.
E 71 sandstone/siltstone lens. Outer sand volume : 8 bags 8/16 silica
30 ey ) Sand pack type : Carmeuse silica
4 . 30 ft. SANDSTONE and SILTSTONE with . . : i
L ! I Bentonite chips Sand placement . Interior prepack
[~ I+ SAND, sandstone soft, siltstone very hard, P Bottom hole backfill : ~93.8'-115' Native
1SS/SL [~ _#+= sand brown to light brown, occasional - sand backfil
35— o whiﬁe streaks, very fine grained, slightly ELEVATIONS
i ey A moist, no H/C staining or odor Ground elevation  : 3,822.91 ft.
i = Inner casing, lip . 3,825.58 ft.
il o 2 Outer casing, top  : N/A
40— — 40 ft. SILTY SAND with intermittent
] - - {1 SANDSTONE and SILTSTONE, sand light
] —— brown, very fine grained, no H/C staining or WELL INSTALLATION:

Ismiss — odor 05/26/10 - Driiled to 115 ft. and set 20
45— - ft. prepack screen with 0.020 slot from
E —] 92-112 ft. BLS. Native sand backfill

1 rose to ~93.8 ft., 8/16 sand to 89.8 ft.,
] o _ bentonite to surface, hydrated.
50— 50 ft. SAND with occasional soft Flush-mount steel protection box
b SANDSTONE, sand light brown, very fine cemented at surface. 07/01/10 -
] grained, dry, sandstone poorly cemented Developed well, purged 90 gallons.
4{SP/SS (friable with fingers), no H/C staining or
55— odor Water Level Measurements:
] Drilling: 96.9 ft. BLS
] 06/30/10: 99.95 ft. BTOC
T Al T oA i . Al T 08/11/10: 100.49 ft. BTOC
60— 60 ft. SILTY SAND with hard SILTSTONE
7 lenses, sand very light brown, very fine
1 SM/SL grained, no H/C staining or odor
65—
Notes:

Drilled to 115 ft. and completed as MW-23
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-23

(Page 2 of 2)

Monitor Well 23
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 05/26/10, 0750
1 05/26/10, 1400

Drilled By
Sampling Method

: WDC Diriliing and Wells
: 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 38.06", W103° 17' 56.04" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Sample Type
SS Split Spoon (18" or 24")
CB Core Barrel (2.5' or 5')
o CT Auger Cuttings Well: MW-23
Depth T NR No recovery Elev.: 3,825.58 ft. )
in f o Well Constr_uctlon
Feet | @ % DESCRIPTION Information

T

staining or odor

70 ft. SAND, light brown, very fine grained,
no siltstone seen, possible soft sandstone,
4 no H/C staining or odor

80 ft. SAND and soft SANDSTONE, some
hard siltstone, light brown with white
streaks, sand very fine grained, no H/C

— Bentonite chips
é;— PVC casing

— Bentonite seal

COMPLETION DATA

Hole Depth 1115 ft. Below LS
TD :112 Below LS
Top casing . 2.67 ft. Above LS

CASING, SCREEN & CAP

Material, joints . PVC, threaded
Diameter 1 2in. 1D
Manufacturer : Cuvo Env. Pipe.
Screen type : Slotted, prepack
Screen length 120 ft.

Screen opening 1 0.020 slot inside
Scrn. placement 1 92-112 ft. BLS

Bottom Cap (0.2 ftPVC
Protector Casing . Flush-mount steel
Lock Key # - None

SEALS & SAND PACK

Cement seal type
Cem't placement
Annular seal type

. Quikcrete cement
:0-1ft BLS
. Holeplug bentonite

190 ft. SAND, light brown, very fine grained,
;1 uniform, slightly moist, no sandstone or
-| siltstone, no H/C staining or odor

staining or odor

95 ft. SAND and SILTSTONE, sand light .

brown, very fine grained, siltstone hard
(fragments broken by hammer), no H/C

100 ft. SAND, brown, very fine grained,
uniform, H20 saturated, no sandstone or

—/

Sand pack

2 in prepacked

Annular seal type  : 3/8in. chips
Annular seal vol. . 46 bags
Seal placement 1 1-89.8 ft. BLS

Outer sand pack
Outer sand volume
Sand pack type
Sand placement
Bottom hole backfill

1 89.8t0 ~93.8 ft.

. 8 bags 8/16 silica
. Carmeuse silica

: Interior prepack

1 ~93.8'-115' Native

siltstone

ij\driller "gravels”)

108-115 ft. SAND (from cuttings)

1107-108 ft. SANDSTONE/SILTSTONE (from

><- PVC screen

I— Native backfill

_/

E

Bottom cap

. sand backfill
ELEVATIONS
Ground elevation  :3,822.91 ft.
Inner casing, lip 1 3,825.58 ft.
Outer casing, top N/A

WELL INSTALLATION:

05/26/10 - Drilled to 115 ft. and set 20
ft. prepack screen with 0.020 slot from
92-112 fi. BLS. Native sand backfill
rose to ~93.8 ft., 8/16 sand to 89.8 ft.,
bentonite to surface, hydrated.

115 _— = — _ - = — - Flush-mount steel protection box
] cemented at surface. 07/01/10 -
i Developed well, purged 90 gallons.
120 ] Water Level Measurements:
_ Drilling: 96.9 ft. BLS
R 06/30/10: 99.95 ft. BTOC
T 08/11/10: 100.49 ft. BTOC
125+
130
Notes:

Drilled to 115 ft. and completed as MW-23
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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LOG OF WELL MW-24

(Page 1 of 2)

Monitor Well 24
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 05/26/10, 1430
1 05/27/10, 1200

Drilied By
Sampling Method

: WDC Drilling and Wells
: 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter 18 1/4in. . downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 43.51", W103° 17' 51.80" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
7 After completion
o Well: MW-24
Depth I Elev.: 3,830.50 ft. ]
in ! Q. Well Construction
Feet | & & DESCRIPTION Information
D O Cover
1
0 : ; -+ Metal Box
4 é@’/ﬁl 1 0-5 ft. CALICHE rock with SILTY SAND, no ootal BOX ut | COMPLETION DATA
JCASMKGH- | HIC staining or odor g Hole Depth 1125 ft. Below LS
4 Sl D :119.5 Below LS
5 Qf 'QZ — L T, o T e, — — Top casing . Ground level
] __% 5-10 ft. SILTY SAND and_ CALICHE, sand CASING, SCREEN & CAP
] light brown, very fine grained, dry, no H/C T
- :% staining or odor Material, joints : PVC, threaded
] 7~ Diameter :2in. 1D
10 T - - - - - - - - - - = Manufacturer . Cuvo Env. Pipe.
] ] Screen type . Slotted, prepack
N A Screen length 20 ft. o
151 51 10-20 ft. SILTY SAND with CALICHE and S D | e ot nside
] :#71 SILTSTONE, no H/C staining or odor Bottom Cap T0.2 ft PVC
E s Protector Casing . Flush-mount stee!
B EA Lock Key # - None
20— 215 20 ft. SILTY SAND, very light brown with SEALS & SAND PACK
N white streaks, minor siltstone, dry, no H/C Cement seal type  : Quikcrete cement
] staining or odor Cem't placement :0-1ft BLS
1 sm Annular seal type  : Holeplug bentonite
25 Annular seal type  : 3/8in. chips
i Annular seal vol. . 49 bags
4 Seal placement . 1-97 ft. BLS
- | i Outer sand pack 1 97 to ~102 ft.
—_—— = — — — — — — — % PVC casing Outer sand volume : 9 bags 8/16 silica
30— 30 ft. SAND, light brown with white streaks, Sand pack type : Carmeuse silica
7 very fine grained, dry, uniform, no H/C Sand placement  : Interior prepack
7 staining or odor Bottom hole backfill :102'-120" Native
B SP _Bentonite ChipS . sand backfili
35 ELEVATIONS
] Ground elevation  :3,830.81 ft.
4 Inner casing, lip : 3,830.50 ft.
- - L = Outer casing, top T N/A
40— 40 ft. SILTY SAND with poorly consolidated
7 ndstonef/siltstone, dry, no H/C staining or
- zzorsto siltstone, dry, taining WELL INSTALLATION:
7 05/26-27/10 - Drilled to 125 ft. and set
45__ SM/SS 20 ft. prepack screen with 0.020 slot
4 from 99.5-119.5 ft. BLS. Native sand
] backfill rose to ~102 ft., 8/16 sand to 97
e ft., bentonite to surface, hydrated.
50— ——1 50 ft. SAND, light brown, very fine to fine Flush-mount steel protection box
1 grained, dry, with poorly consolidated cemented at surface. 07/01/10 and
] sandstonef/siltstone, no H/C staining or odor 07/09/10 - Developed well, purged 220
4 SP/SS gallons.
55—
] Water Level Measurements:
4 Drilling 5/26: 104.9 ft. BLS
e~ T T T T T Drilling 5/27: 104.6 ft. BLS
60 ﬁgeﬂt-osfﬁ"‘é%r:%’zg S\/Uitt'rllgggt:l;own' very 07/01/10: 104.85 ft. BTOC
4 . ! . 08/11/10: 104.04 ft. BTOC
_ SPISS consolidated sandstone/siltstone, no H/C
. staining or odor
65—
Notes:

Drilled to 125 ft. and completed as MW-24
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-24

(Page 2 of 2)

Navajo Refining Company, Lea Refinery

Monitor Well 24

Date, Time Started
Date, Time Complete

1 05/26/10, 1430
. 05/27/10, 1200

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 31, T16S, R37E Hole Diameter 181/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 43.51", W103° 17' 51.80" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
N7 After completion
o Well: MW-24
Depth I Elev.: 3,830.50 ft.
in ? L Well Construction
Feet | @ % DESCRIPTION Information
65—
SP/SS COMPLETION DATA
4 Hole Depth . 125 ft. Below LS
- _ — = — —_ = = — _ = TD :119.5 Below LS
70— 170 ft. SAND, some silt, little or no Top casing - Ground level
7 1 sandstone/siltstone, brown, slightly moist, CASING, SCREEN & CAP
1 1 No HIC staining or odor Material, joints - PVC, threaded
75; Diameter :2in.1D
] Manufacturer . Cuvo Env. Pipe.
] Screen type : Slotted, prepack
] . | i Screen length 120 ft
i SP ] 80 ft. SAND, brown, very fine to fine f_gvct ca'flngh Screen opening :0.020 slot inside
80— L Py . entonite Chips | sern. placement 199.5-119.5 ft. BLS
1 grained, slightly moist, no :
- . L Bottom Cap :0.2ft PVC
4 { sandstonef/siltstone, no H/C staining or odor Protector Casing  : Flush-mount steel
] Lock Key # : None
85— SEALS & SAND PACK
] Cement seal type  : Quikcrete cement
B Cem't placement :0-1ft. BLS
e e — Annular seal type  : Holeplug bentonite
90 — 90 ft. SAND, light brown, very fine grained, /A\”“Ul'ar seal type _3%8 in. chips
1 occasional sandstone/siltstone, well nnular seal vol. - 48 bags
- . h . Seal placement 1 1-97 ft. BLS
4 cemented with white streaks, slightly damp, 4 Outer sand pack - 97 to ~102 ft.
1 SP/SS |: no H/C staining or odor Outer sand volume : 9 bags 8/16 silica
95 95 ft. SAND, light brown, very fine grained, | Bentonite seal | Sand pack type : Carmeuse silica
] occasional sandstone/siltstone, well Sand plﬁc?ment _* Interior prepack
i cemented with white streaks, dry, no H/C v Bottom hole baekfil - ;g§é1b251()ck,\fli|altlve
staining or odor | ’
100 PTG A0, . — — — — [~ Sand pack ELEVATIONS
. 1100 ft. SAND, brown, fine grained, moist at ; Ground elevation - 3 830.81 ft
] : tip, no sandstone/siltstone, no H/C staining W= Inner casing, lip 13'830.50 ft.
- 1and odor Rva@= Outer casing, top  : N/A
105 H
] 1 105 ft. SAND, brown, very fine to fine g WELL INSTALLATION:
i | grained, H20 saturated, no cohesiveness, 5 . 05/26-27/10 - Drilled to 125 ft. and set
110 1 no H/C staining or odor £ %Vlarepack 20 ft. prepack screen with 0.020 slot
. : = screen from 99.5-119.5 ft. BLS. Native sand
1 SP g _ | backiill rose to ~102 ft., 8/16 sand to 97
i < — Native backfill ft., bentonite to surface, hydrated.
115 E Flush-mount steel protection box
] = cemented at surface. 07/01/10 and
i E 07/09/10 - Developed well, purged 220
120 = Bottom cap gallons.
i Water Level Measurements:
J Drilling 5/26: 104.9 ft. BLS
125 7 Drilling 5/27: 104.6 ft. BLS
i - - - - - - - - - = 07/01/10: 104.85 ft. BTOC
B 08/11/10: 104.04 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-24
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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LOG OF WELL MW-25

(Page 1 of 2)

Monitor Well 25
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 06/04/10, 1115
. 06/05/10, 0800

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

Elev.: 3,830.77 ft.

Cover

Section 36, T16S, R36E Hole Diameter -8 1/4in. : downhole hammer
L.ea County, New Mexico Drilling Method - Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 42.46", W103° 18' 01.58" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
N/ After completion
Weli: MW-25

Well Construction
Information

CA/SS

0.5-1.5 ft. CALICHE _

1.5-6 ft. CALICHE, and SANDSTONE
gravel-sized fragments

&)

Depth T
] in 8 o
§ || 3 | & DESCRIPTION
A o]

—:%ﬁ X} 0-0.5 ft. Surface fill, overburden, no H/C

. a $f—\staining or odor J
. - . — —v T — —_ — — — -
RS B (=
.3 -

o
I

SM/CA

._‘.1&703&2

10 ft. SILTY SAND and soft CALICHE with
hard sandstone/siltstone pieces, sand light
brown, very fine grained, dry, no H/C
staining or odor

Metal Box

Cement grout
Hole Depth
0

Top casing

Material, joints
Diameter
Manufacturer
Screen type
Screen length
Screen opening
Scrn. placement

COMPLETION DATA

1125 ft. Below LS
1122 Below LS
: Ground level

CASING, SCREEN & CAP

. PVC, threaded
:2in. ID

: Cuvo Env. Pipe.
: Slotted, prepack
120 ft.

: 0.020 slot inside
1 102-122 ft. BLS

Bottom Cap : 0.2 ft PVC
L Protector Casing . Flush-mount steel
8 b Lock Key # - None
0 —_— _— —_— —_— — —_— — —_— — —
=] 20 20 ft. SILTY SAND, light brown, very fine SEALS & SAND PACK
S ] grained, some soft sandstone, dry, no H/C Cement seal type  : Quikcrete cement
& J staining or odor Cemtplacement :0-1ft BLS
2 SM Annular seal type  : Holeplug bentonite
> 25— Annular seal type  : 3/8in. chips
2N N Annular seal vol. . 53 bags
R 2 4 Seal placement 1 1-100 ft. BLS
R S 5 l_ ; Outer sand pack  :100to 112 ft.
¥ —_—— = = — — o — % PVC casing Outer sand volume - 10 bags 8/16 silica
- g 30 30 ft. SAND, light brown, very fine grained, Sand pack type : Carmeuse silica
3 ] slightly damp, hard sandstone/siitstone Sand placement : Interior prepack
2 ] fragments <5%, no H/C staining or odor Bottom hole backfill - 112120 Native
Z 1 sp — Bentonite chips - sana bacxii
§u 35 ELEVATIONS
3 ] Ground elevation  : 3,831.00 ft.
£ i Inner casing, lip  : 3,830.77 ft.
g 4 - - - - = = = Outer casing, top  : N/A
} 8 40— SAND light brown, very fine grained, with
| % ] frequent (approx. 10%) WELL INSTALLATION:
P ] SANDSTONE/SILTSTONE fragments, poor to 06/04/10 - Drilled to 125 ft. and set 20 ft
§ 45 4 SP/SS well cemented, no H/C staining or odor prepack screen with 0 020 <lot from :
p c — .
I i 102-122 ft. BLS. Native sand backfill rose
— B ] to 112 ft., 8/16 sand to 100 ft., bentonite
E - — = = to surface, hydrated. Flush-mount steel
% 50— 1 50 ft. SAND, light brown, very fine grained, protection box cemented at surface.
i z ] compacted, dry, no H/C staining or odor 07/01/10 and 07/09/10 - Developed well,
K z > i purged 270 gallons.
8 -
5‘ 55 j Water Level Measurements:
z 1 sp Drilling: 107.0 ft. BLS
&% s i 07/01/10: 106.20 ft. BTOC
| 3 - ) ) . 08/11/10: 106.46 ft. BTOC
3 60— 60 ft. SAND, light brown, very fine grained,
g 7 dry, soft sandstone fragments <5%, no H/C
S 4 staining or odor
ot -% 4
:' 2 —]
2 65
o
% Notes:
; § Drilled to 125 ft. and completed as MW-25
g Sampled every 10 ft. to saturation.
| 3| HIC - Hydrocarbon
N
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LOG OF WELL MW-25

(Page 2 of 2)

Monitor Well 25
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 06/04/10, 1115
: 06/05/10, 0800

Drilled By
Sampling Method

: WDC Drilling and Wellis
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter :81/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 42.46", W103° 18' 01.58" Drilling Equipment - CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
_XZ_ After completion
Well: MW-25
Depth g Elev.: 3,830.77 ft _
in % o Well Construction
Feet | & % DESCRIPTION Information
65—
A COMPLETION DATA
] Hole Depth : 125 ft. Below LS
B D 1122 Below LS
70— 70 ft. SAND, light brown, very fine grained, Top casing : Ground level
] Sp 1 dry, hard, well cemented sandstone CASING, SCREEN & CAP
o >
i 1| fragments <5%, no H/C staining or odor Material, joints - PVC, threaded
7 Diameter :2in. 1D
75 Manufacturer : Cuvo Env. Pipe.
7 Screen type : Slotted, prepack
i Screen length 120 ft.
—_— = ; Screen opening : 0.020 slot inside
. ) . — PVC casin :
80 80 ft. SAND, light brown, very fine grained, é 5 gh Scz{m, pl:écement : 8022;33\2/((}. BLS
1 i i 9 — Bentonite chips ottom Cap - 0.
E dry, with approximately 5% P Protector Casing . Flush-mount steel
i SANDSTONE/SILTSTONE fragments 1/4-1/2 Lock Key # " None
7 in . )
g5 SP/SS in., well cemented, no H/C staining or odo SEALS & SAND PACK
7] Cement sealtype  : Quikcrete cement
T Cem'tplacement  :0-1ft. BLS
B - o Annular seal type Holgplug'bentonite
90— 90 ft. SAND, light brown, very fine grained, Annular seal type  : 3/8 in. chips
. iform, moist, no sandstone fragments, no Annufar seal vol. - 53 bags
] uniform, moist, 9 * Seal placement - 1-100 ft. BLS
] H/C staining or odor Outersand pack  : 100 to 112 ft.
b Outer sand volume : 10 bags 8/16 silica
95 — Sand pack type . Carmeuse silica
b % Sand placement . Interior prepack
7 Bottom hole backfill : 112'-125' Native
] : i— Bentonite seal - sand backfill
100 100 ft. SAND, light brown, very fine A 4 ELEVATIONS
] grained, damp, hard sandstone fragments AR Ground elevation  : 3,831.00 ft.
i <5%, no H/C staining or odor Inner casing, lip :3,830.77 ft.
- : Outer casing, top  : N/A
105 — 105 ft. SAND, brown, very fine grained, Sand «
_ : <50, —Sand pac
4 SP : dH?éngia?ﬁir: sgrngcsjg)rne fragments <5%, no 2 WELL INSTALLATION:
1 9 06/04/10 - Drilled to 125 ft. and set 20 ft.
110 110 ft. SAND, brown, very fine grained, prepack screen with 0.020 slot from
i H20 saturated, sandstone fragments <5%, o p K 102-122 ft. BLS. Native sand backfill rpse
7] no H/C staining or odor N repac to 112 ft., 8/16 sand to 100 ft., bentonite
4 H——PVC screen )
4 :z to surface, hydrated. Flush-mount steel
115 — H protection box cemented at surface.
T H 07/01/10 and 07/09/10 - Developed well,
] 5 Native backfil purged 270 gallons.
i H_1—Native backfi
120+ ><§ Water Level Measurements:
] ] Drilling: 107.0 ft. BLS
] Bottom cap 07/01/10: 106.20 ft. BTOC
125 . 08/11/10: 106.46 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-25
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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LOG OF WELL MW-26

(Page 1 of 2)

Monitor Well 26
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 06/02/10, 0800
: 06/02/10, 1200

Drilled By
Sampling Method

: WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 8 1/4in. - downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 46.26", W103° 18' 01.21" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
7 After complietion
o Well: MW-26
Depth I Elev.: 3,833.18 ft. ]
in % Q Well Construction
Feet | @ & DESCRIPTION Information
D O Cover
0 -
i 0-1.5 ft. Surface fill Metal Box COMPLETION DATA
- AT T T — — Cement grout
i 1.5-3.5ft. CALICHE Hole Depth 125 ft. Below LS
B - - - - - - - - — — 11 1 123.7 ft. Below LS
5— Top casing : Ground level
] 3.5-10 ft. SILTY SAND with CALICHE, no CASING, SCREEN & CAP
- H/C staining or odor Material, joints : PVC, threaded
7 . Diameter :2in. 1D
10‘: Sample at 10 ft. from cuttings Manufacturer : Cuvo Env. Pipe.
i Screen type . Slotted, prepack
N Screen length 120 ft.
4 Screen opening 1 0.020 slot inside
15— Scrn. placement :103.5-123.5 ft. BLS
- Bottom Cap 1 0.2ft PVC
- Protector Casing . Flush-mount steel
Lock Key # . None
20— 20 ft. SAND, minor caliche (<5%), sand light SEALS & SAND PACK
] brown, very fine grained, slightly moist, no Cement seal type  : Quikcrete cement
i H/C staining or odor Cem't placement  :0-1ft BLS
N Annular seal type  : Holeplug bentonite
25 Annular seal type  : 3/8in. chips
4 Annular seal vol. . 49 bags
- Seal placement . 1-100.5 ft. BLS
B %__ PVC casing Outer sand pack  : 100.5 to ~107 ft.
- 30 ft. SAND, light brown, very fine grained, Outer sand volume : 10 bags 8/16 silica
30 uniform, slightly damp, occasional white 2223 Slaa%*;%gﬁt : ﬁ?erzw;u;risg'gf
] streaks, no H/C staining or odor Bottom hole backfill : 107'-125' Native
— Bentonite chips - sand backfi
35 ELEVATIONS
] Ground elevation  : 3,833.39 ft,
4 Inner casing, lip : 3,833.18 ft.
. 40 ft. SAND, with poorly consolidated Outer casing, top  : N/A
40— sandstone (<5%), sand light brown with
- white streaks, very fine grained, dry, no WELL INSTALLATION:
] HIC staining or odor 06/02/10 - Drilled to 125 ft. and set 20
45— ft. prepack screen with 0.020 slot
b from 103.5-123.5 ft. BLS. Native sand
] backfill rose to ~107 ft., 8/16 sand to
- - 100.5 ft., bentonite to surface,
50— 50 ft. SAND with increasing hydrated. Flush-mount steel protection
i SANDSTONE/SILTSTONE, poorly box cemented at surface. 07/01/10
N consolidated, sand very light brown, very and 07/09/10 - Developed well, purged
. fine grained, dry, no H/C staining or odor 240 galions.
55—
] Water Level Measurements:
4 ) Drilling: 108.6 ft. BLS
- 60 ft. SAND with approximately 10% poorly 07/01/10: 108.95 ft. BTOC
60 consolidated, poorly cemented 08/11/10; 106.22 ft. BTOC
i SANDSTONE/SILTSTONE, sand very light
E brown, very fine grained, no H/C staining or
7 odor
65—
Notes: Toluene from 0.0013 to 0.0024 mg/Kg detected in 9 of 12 samples, retested

Drilled to 125 ft. and completed as MW-26
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon

with no detections, attributed as laboratory artifact due to constructon

activity.
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LOG OF WELL MW-26
(Page 2 of 2)

Monitor Well 26
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

Drilled By
Sampling Method

: WDC Dirilling and Wells
: 24-in. Splitspoon with

1 06/02/10, 0800
. 06/02/10, 1200

Section 36, T16S, R36E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52' 46.26", W103° 18' 01.21" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
N7 After completion
o Well: MW-26
Depth I Elev.: 3,833.18 ft. ]
in ! o Well Construction
Feet | & % DESCRIPTION Information
65—
b COMPLETION DATA
] Hole Depth - 125 ft. Below LS
. 70 ft. SAND with less than 10% poorly m ©123.7 ft. Below LS
70+ . consolidated, poorly cemented Top casing : Ground level
1spP/SS | SANDSTONE/SILTSTONE, sand light brown, CASING, SCREEN & CAP
e very fine grained, no H/C staining or odor Material, joints - PVC, threaded
e ] Diameter :2in. 1D
5__ Manufacturer . Cuvo Env. Pipe.
| Screen type . Slotted, prepack
n Screen length . 20 ft.
- = = = Screen opening . 0.020 slot inside
80— 80 ft. SAND, light brown with some white %— PVC casing Scrn. placement  :103.5-123.5 ft. BLS
] streaking, very fine grained, well — Bentonite chips Eoutomt Cfg’ o R f;]PVC \ steel
] compacted, dry, less than 5% rotector wasing . rlush-mount stee
h . Lock Key # : None
B sandstone/siltstone, no H/C staining or odor
85— SEALS & SAND PACK
7] Cement seal type  : Quikcrete cement
] sp Cem'tplacement  :0-1ft BLS
B ; : ; Annular seal type  : Holeplug bentonite
903 90 ft. SAND, light brown, very fine grained, Annular seal type . 3/8 in. chips
i | well compacted, slightly damp, no H/C Annular sealvol.  : 49 bags
i | staining or odor Seal placement 1 1-100.5 ft. BLS
B - Outer sand pack :100.5 to ~107 ft.
b Outer sand volume : 10 bags 8/16 silica
95— Sand pack type . Carmeuse silica
- Sand placement :Interior prepack
4 SS - From driller, gravels or hard sandstone at 4 ” Bottom hole backfill - ;g;;bﬁik'}liﬁt've
97 ft. W, — Bentonite seal i
100 s 100?{ SKND_I' Ft b_ —_ - f'_ —_ ELEVATIONS
] 1L : Ight brown, very Tine Ground elevation  : 3,833.39 ft
] grained, well compacted, slightly moist, no Inner casing, lip "3'833 18 1t
N 1 H/C staining or odor Sand pack Outer casing, top  : N/A
105 1 105 ft. SAND, light brown, very fine
] | grained, well compacted, slightly moist, no -
i 1 H/C staining or odor = WELL INSTALLATION:
i - - 06/02/10 - Drilled to 125 ft. and set 20
110 1 110 ft. SAND, brown, very fine grained, 5 ft. prepack screen with 0.020 slot
1 sp 1 H20 saturated, with sandstone/siltstone s from 103.5-123.5 ft. BLS. Native sand
] 8 approx‘ 5%,“0 H/C staining or odor ~ backfill rose to ~107 ft., 8/16 sand to
] : F=—2" Prepack 100.5 ft., bentonite to surface,
115 = PVC screen hydrated. Flush-mount steel protection
] H — Native backfill box cemented at surface. 07/01/10
4 M and 07/09/10 - Developed well, purged
B H 240 gallons.
120 I
] &—— Bottom cap Water Level Measurements:
] Drilling: 108.6 ft. BLS
q SR ¢ 07/01/10: 108.95 ft. BTOC
125 - - — - - - - - - 08/11/10: 106.22 ft. BTOC
130
Notes: Toluene from 0.0013 to 0.0024 mg/Kg detected in 9 of 12 samples, retested

Drilled to 125 ft. and completed as MW-26
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon

with no detections, attributed as laboratory artifact due to constructon
activity.
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LOG OF WELL MW-27

(Page 1 of 2)

Monitor Well 27
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 06/05/10, 0830
. 06/05/10, 1415

Drilied By
Sampling Method

- WDC Drilling and Wells
: 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By . David Boyer, PG
N32° 52'48.39", W103° 18' 04.14" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
_\7_ After completion
o Well: MW-27
Depth I Elev.: 3,837.27 ft. )
in % [ Well Construction
Feet | @ % DESCRIPTION — Flip Cover Information
0 Metal Box
1 ca D}@‘?{H 0-2.5 ft. CALICHE rock COMPLETION DATA
. EYAS) Cement grout
N T .yb - - - - - - — — — — = Hole Depth 0125 ft. Below LS
4 3 TD 1 121.6 Below LS
5 % Top casing 1 2.74 ft. Above LS
i 3] SILTY SAND and CALICHE fragments
A :%ﬁ 9 CASING, SCREEN & CAP
. {4} Material, joints : PVC, threaded
: T ANV OILT/OH TV CANRP o nd crmall Diameter 1 2in. 1D
10—_ 10 _ft. SANDY SILT/SILTY SAND and small Manufacturer “ Cuvo Env. Pipe.
] caliche rock and rock fragments, silt/sand Screen type : Slotted, prepack
i very light brown, no H/C staining or odor Screen length 120 ft.
+4ML/SM Screen opening : 0.020 slot inside
15— Scrn. placement :101.5-121.5 ft. BLS
B Bottom Cap :0.2ftPVC
- Protector Casing : Flush-mount steel
- Lock Key # : None
20 20 ft. SILTY SAND, very light brown, very SEALS & SAND PACK
] fine grained, with small caliche fragments, Cement seal type  : Quikcrete cement
] white, no H/C staining or odor Cem'tplacement  :0-1ft BLS
1 sm Annular seal type  : Holeplug bentonite
25— Annular seal type  : 3/8 in. chips
i Annular seal vol. : 53 bags
- Seal placement :1-99.5 ft. BLS
. 44— PVC casing Outer sand pack ~ : 99.5t0 105.4 ft.
—_—— — — — — — — — — = Outer sand volume : 8 bags 8/16 silica
30— 30 ft. SAND, brown, very fine grained, Sand pack type : Carmeuse silica
7] uniform, compact, damp, no H/C staining or | ; ; Sand placement - Interior prepack
. 1 odor P P g Bentonite chips | Botiom hole backfill - 105.4-125' Native
] SpP . sand backfill
35— ELEVATIONS
] Ground elevation  :3,834.53 ft.
4 Inner casing, lip : 3,837.27 ft.
_— e — Outer casing, top  : N/A
40 — 40 ft. SAND and SANDSTONE, very light
b brown, very fine grained, sand silty, -
i sandstone hard, no H/C staining or odor WELL 'NSTA,LLAT'ON'
i 45 ft. SAND and SANDSTONE/SILTSTONE, 06/05/10 - Drilled to 125 ft. and set 20
45— sand very light brown, very fine grained, ft. prepack screen with 0.020 siot
] sandstoner/siltstone white to light brown, from 101.5 to 121.5 ft. BLS. Native
poorly to well consolidated, cementing soft sand backfill rose to 105.4 ft, 8/16
- SP/SS to hard, no H/C staining or odor (no sample sand to 99.5 ft., bentonite to surface,
50— kor analysis, PID only) hydrated. Flush-mount steel
7 ' . tection box cemented at surface.
— 50 ft. SAND and SANDSTONE, sand light pro
7 brown, very fine grained, damp, sandstone 3%02/10 - Developed well, purged
4 " 7 o gallons.
55— soft, "cookie" lenses, no H/C staining or
1 odor Water Level Measurements:
4 Drilling: 106.6 ft. BLS
T T e~ e T T L T T 07/02/10: 109.85 ft. BTOC
60— . 60_ft. SAND, light brown_, very fine grained, 08/11/10° 109.00 ft. BTOC
] Sp uniform, dry, no H/C staining or odor
|
_1
65—
Notes:

Drilled to 125 ft. and completed as MW-27
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-27

(Page 2 of 2)

Monitor Well 27
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

1 06/05/10, 0830
. 06/06/10, 1415

Drilled By
Sampling Method

. WDC Drilling and Wells
. 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 8 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 48.39", W103° 18' 04.14" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
N7 After completion
o Well: MW-27
Depth I Elev.: 3,837.27 ft.
in f o Well Construction
Feet | @ ?D DESCRIPTION Information
65—
- Sp COMPLETION DATA
. : Hole Depth 1125 ft. Below LS
— o — e e — TD :121.6 Below LS
70— 70 ft. SAND and soft SANDSTONE, sand Top casing :2.74 ft. Above LS
] "9;“ broévn’ very fini‘gr?‘inedhfj(r:y. small CASING, SCREEN & CAP
sg;rsan stone "cookies", no staining or Material, joints - PVC. threaded
75_“ SP/SS o Diameter :2in. 1D
i Manufacturer - Cuvo Env. Pipe.
A Screen type . Slotted, prepack
4 ) . Screen length ;20 ft.
— —Bentonite chips | Screen opening - 0.020 slot inside
80— 1 80 ft. SAND, light brown, very fine to fine %— PVC casing Scrn. placement £ 101.5-121.5 ft. BLS
] | grained, some very soft sandstone with g?é‘tggo?%)asmg : %ﬁ;m’gjm steel
A : white streaks, no H/C staining or odor Lock Key # " None
85 SEALS & SAND PACK
7 Cement seal type  : Quikcrete cement
] Cem'tplacement  :0-1ft BLS
i . Annular seal type HoIepIug(bentonite
90— | 90 ft. SAND, light brown, very fine grained, ﬁ:gﬂ}g; seallype  :3/81n chips
] one large soft sandstone piece 1-1.5in. Seal placement 1_99.59ﬂv BLS
_ | with white streaks, no H/C staining or odor Outer sand pack 1 99.5t0 105.4 ft.
E OQuter sand volume : 8 bags 8/16 silica
95— Sand pack type . Carmeuse silica
- é % Sand placement : Interior prepack
T . Bottom hole backfill : 105.4'-125" Native
i ; — Bentonite seal . sand backfill
100 1100 ft. SAND, light brown, very fine BRAmE ELEVATIONS
] sp grained, uniform, compact, no sandstone, Ground elevation  : 3,834.53 ft.
i no H/C staining or odor —Sand pack Inner casing, lip 1 3,837.27 ft.
4 . Outer casing, top  : N/A
105 105 ft. SAND, brown, very fine grained, -
] compact, one smali soft sandstone = ]
4 fragment, H20 saturated at tip, no H/C H WELL INSTALLATION:
- staining or odor = 06/05/10 - Drilled to 125 ft. and set 20
110+ ><: ft. prepack screen with 0.020 slot
- H N from 101.5 to 121.5 ft. BLS. Native
= 2
] 5 _-P\I;lcpsrgpeaecrl](ed sand backfill rose to 105.4 ft., 8/16
N H sand to 99.5 ft., bentonite to surface,
115 — H hydrated. Flush-mount steel
7 H ) ) protection box cemented at surface.
] < —Native backfill 07/02/10 - Developed well, purged
B H 110 gallons.
120 = &
7 —~1— Bottom cap Water Level Measurements:
4 Drilling: 106.6 ft. BLS
1 07/02/10: 109.85 ft. BTOC
125 08/11/10: 109.00 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-27
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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LOG OF WELL MW-28

(Page 1 of 2)

Monitor Well 28
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E

Lea County, New Mexico

Date, Time Started
Date, Time Complete
Hole Diameter
Drilling Method

. 05/22/10, 0825
: 05/22/10, 1300

1 81/4in.

: Hollow Stem Auger

Drilled By
Sampling Method

Logged By

: WDC Dirilling and Wells
. 24-in. Splitspoon with

. downhole hammer

. David Boyer, PG

Z:\Company Files\Navajo\2000 cleanups\NAV-00-019 Navajo Lea Refinery\2009\Boring-Well Logs\Well completion logs\MW-28 well fog.bor

N32° 52' 52.61", W103° 18' 02.77" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_¥_ During drilling
_7_ After completion
o Well: MW-28
Depth T Elev.: 3,833.44 ft.
in f o Well Construction
Feet | B | & DESCRIPTION Information
> o Cover
0 -
] L T_7_| 0-5 ft. Top soil, loam Metal Box COMPLETION DATA
- FoT. T Cement grout
4 TS LT < T < Hole Depth : 125 ft. Below LS
. [ T T D : 120 ft. Below LS
5— F s v Top casing : Ground level
] 18 t. Lithology change - - - - = CASING, SCREEN & CAP
7] ; Material, joints . PVC, threaded
7 ; . ! . Di ter :2in. ID
10 10 ft. SAND, reddish, fine grained, no H/C NManufaoturer - Cuvo Env. Pipe.
staining or odor Screen type : Slotted, prepack
| 11 ft. change to brown sand. Screen length 1 20 ft.
. : Screen opening . 0.020 slot inside
15— Scrn. placement 1 100-120 ft. BLS
- Bottom Cap 1 0.2t PVC
Protector Casing : Flush-mount steel
. Lock Key # > None
20— 120 ft. SAND, light brown, very fine to fine SEALS & SAND PACK
] 1| grained, no H/C staining or odor Cement seal type  : Quikcrete cement
i ' Cem't placement :0-1ft BLS
n Annular seal type  : Holeplug bentonite
25— Annular seal type  : 3/8 in. chips
N Annular seal vol. : 51 bags
- Seal placement 0 1-97.3 ft. BLS
- i Outer sand pack 1 97.3 to ~104 ft.
7] : . . . % PVC casing Outer sand volume : 10 bags 8/16 silica
30— 1 30 ft. SAND, very light brown, fine grained, Sand pack type - Carmeuse silica
] 1 some minor consolidation, no H/C staining or Sand placement  Interior prepack
1 spP 1 odor Bottom hole backfill : 104'-125' Native
4 — Bentonite chips  sand backfil
35— ELEVATIONS
] Ground elevation  :3,833.73 ft.
) Inner casing, lip 1 3,833.44 ft.
- ; Outer casing, top  : N/A
40— 140 ft. SAND, very light brown, fine grained,
: no H/C staining or odor WELL INSTALLATION.
] 05/22/10 - Drilled to 125 ft. and set 20
45— ft. prepack screen with 0.020 slot
b from 100-120 ft. BLS. Native sand
backfill rose to ~104 ft., 8/16 sand to
- 97.3 ft., bentonite to surface,
50 | 80 ft. SAND, very light brown, very fine hydrated. Flush-mount steel
] grained, more uniform than above, some protection box cemented at surface.
white streaks, no H/C staining or odor 07/02/10 and 07/08/10 - Developed
4 well, purged 325 gallons.
55—
] Water Level Measurements:
_ Drilling: 105.0 ft. BLS
eI T T T A ANTeTANE 07/02/10: 104.3 ft. BTOC
60— 60 ft. SAND with occasional SANDSTONE, )
i . ! ! 08/11/10: 103.72 ft. BTOC
Tspiss | very light brown, very fine grained, dry,
i sandstone less than 10%, no H/C staining
E or odor
65
Notes:

Drilled to 125 ft. and completed as MW-28
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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LOG OF WELL MW-28

(Page 2 of 2)

Monitor Weill 28
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 05/22/10, 0825
: 05/22/10, 1300

Drilled By
Sampling Method

: WDC Dirilling and Wells
: 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter 18 1/4in. : downhole hammer
Lea County, New Mexico Drilling Method . Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 52.61", W103° 18' 02.77" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
_Z_ After completion
o Well: MW-28
Depth I Elev.: 3,833.44 ft. )
in % o Well Construction
Feet | @ % DESCRIPTION Information
65—
- COMPLETION DATA
i Hole Depth - 125 ft. Below LS
4 TD ) 1120 ft. Below LS
70— 70 ft. SAND with occasional SANDSTONE, Top casing : Ground level
1spiss very light brown, very fine grained, dry, CASING, SCREEN & CAP
i 0,
4 sand_stone/sntstone less than 10%, no H/C Material, joints - PVC. threaded
) staining or odor Diameter :2in. 1D
75 Manufacturer : Cuvo Env. Pipe.
] Screen type . Slotted, prepack
] | : Screen length 120 ft.
o % PVC cqsmg . Screen opening : 0.020 slot inside
80— 80 ft. SAND, light brown, very fine grained, — Bentonite chips | Scrn. placement  : 100-120 ft. BLS
1 dry, little or no sandstone, no H/C staining or Bottom Cap 102t PVC
B d Protector Casing : Flush-mount steel
B odor Lock Key # - None
85 SEALS & SAND PACK
] Cement seal type  : Quikcrete cement
] Cem't placement :0-1ft BLS
] Annular seal type Holeplugvbentonite
90 90 ft. SAND, light brown, very fine grained, Annuar sea type g/fl;”- chips
] : little or no sandstone, no H/C staining or nnuiar sea vol. - o1 bags
4 | dry, li ’ 9 Seal placement 0 1-97.3 ft. BLS
- 1 odor Outer sand pack ~ : 97.3 to ~104 ft.
- & % Outer sand volume : 10 bags 8/16 silica
95— . Sand pack type . Carmeuse silica
A & — Bentonite seal Sand placement : Interior prepack
7 <4 4 Bottom hole backfill : 104'-125' Native
] . sand backfill
100 100 ft. SAND, brown, very fine grained, ELEVATIONS
] Sp less than 5% sanc_is_tone/siltstone, slightly Ground elevation  : 3,833.73 ft.
4 | damp, no H/C staining or odor Inner casing, lip :13,833.44 ft.
. Outer casing, top  : N/A
105 1105 ft. SAND, H20 saturated, some white
] streaks, no H/C staining or odor H WELL INSTALLATION:
] H 05/22/10 - Drilled to 125 ft. and set 20
110 E,<_ 2" Prepack ft. prepack screen with 0.020 slot
i H-A—PVC screen from 100-120 ft. BLS. Native sand
T EZ backfill rose to ~104 ft., 8/16 sand to
] F . . 97.3 ft., bentonite to surface,
115 H 1 Native backfill hydrated. Flush-mount steel
7 H protection box cemented at surface.
N = 07/02/10 and 07/08/10 - Developed
_ 5 well, purged 325 gallons.
120 Bottom cap
] Water Level Measurements:
] v Drilling: 105.0 ft. BLS
b o : 07/02/10: 104.3 ft. BTOC
125 - — - = - = - — = 08/11/10: 103.72 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-28
Sampled every 10 ft. to saturation.
H/C - Hydrocarbon
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“rx‘w‘? Safety & Environmental
Solutions, Inc.

LOG OF WELL MW-29

(Page 1 of 2)

Monitor Well 29
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

. 06/05/10, 1450
- 06/06/10, 1200

Drilled By
Sampling Method

: WDC Dirilling and Wells
: 24-in. Splitspoon with

Section 36, T16S, R36E Hole Diameter .8 1/4in. : downhole hammer
Lea County, New Mexico Drilting Method : Hollow Stem Auger Logged By : David Boyer, PG
N32° 52' 50.76", W103° 18' 06.96" Driliing Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
_Z_ After completion
o Well: MW-29
Depth T Elev.: 3,835.55 ft. ]
in @ o Well Construction
Feet | @ % DESCRIPTION Information
Cover
0
i 0-1 ft. Overburden '(\:"grt‘f"er?fgrout COMPLETION DATA
] AR 2-4 ft. Gravels (fili?) 17 Hole Depth 125 ft. Below LS
] 4-5 ft. Caliche gravels 217 TBE P 1 121.5 ft. eBeYéw LS
B - — - - — — — — - — — Top casing : Ground level
1 ca 5 ft. CALICHE CASING, SCREEN & CAP
Material, joints : P\_/C, threaded
10— {71710 ft. CALICHE with SILTY SAND, caliche et rer ey, Pipe.
lcaismEi very hard (chert), sand very light brown, Screen type . Slotted, prepack
] (& very fine grained, dry, no H/C staining or Screen length 120 ft.
. odor Screen opening : 0.020 slot inside
- mn Scrn. placement :101.5-121.5ft. BLS
15 ] % 10h1r5t ft. Very hard drilling, CALICHE Bottom Cap 02 HPVC
. ’ (chert) Protector Casing  : Flush-mount steel
4 & 15 ft. Lithology change Lock Key # : None
b B
20 Gfl1{\-20 ft. CALICHE and SILTY SAND, caliche SEALS & SAND PACK
:CA/SM &Y soft, white (creme color), sand very light Cement seal type  : Quikcrete cement
] S brown, very fine grained, no H/C staining or Cemtplacement :0-1fLBLS
i ] dor Annular seal type  : Holeplug bentonite
25 i o Annular seal type  : 3/8 in. chips
m 3 Annular seal vol. - N/A
4 S & Seal placement 0 1-99 ft. BLS
4 | : Outer sand pack 19910 106.4 ft.
ooy % PVC casing Outer sand volume : N/A (8/16 silica)
30— 30 ft. SILTY SAND and CALICHE, sand very Sand pack type : Carmeuse silica
. light brown, dry, caliche creme color, soft, Sand placement : Interior prepack
] . possible transition to sandstone/siltstone Bottom hole backfill 10564612%_':“3“"6
4SM/CA[: with soft "cookies", no H/C staining or odor — Bentonite chips - Sana backi
35— : ELEVATIONS
] Ground elevation  : 3,836.02 ft.
N Inner casing, lip 0 3,835.55 ft.
___________ Outer casing, top - N/A
40— 40 ft. SILTY SAND with soft SANDSTONE,
h some small caliche fragments to 1/4 in., i
] sand light brown, very fine grained, dry, no WELL INSTALLATION:
] H/C staining or odor 06/06/10 - Drilled to 125 ft. and set
45— 20 ft. prepack screen with 0.020
B slot from 101.5-121.5 ft. BLS. Native
] : sand backfill rose to 106.4 ft., 8/16
{SM/sS . 50 ft. SILTY SAND with soft SANDSTONE sand to 99 ft., bentonite o surface,
50 and frequent (15%) hard, well cemented hydrated. Flush-mount steel
] siltstone, dry, no H/C staining or odor protection box cemented at surface.
] 07/02/10 and 07/07/10 - Developed
N well, purged 280 galions.
55—
] Water Level Measurements:
i Drilling: 106.5 ft. BLS
60 7] 60 SILTY SAND with hard o oo o BToC
7 SWSL x SANDSTONE/SILTSTONE, sand light brown, LT
i o} | very fine grained, slightly damp,
N "~ sandstone/siltstone ~15%, no H/C staining
65 or odor
Notes:

Drilled to 125 ft. and completed as MW-29
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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Safety & Environmental
Solutions, Inc.

LOG OF WELL MW-29

(Page 2 of 2)

Monitor Well 29
Navajo Refining Company, Lea Refinery

Date, Time Started
Date, Time Complete

: 06/05/10, 1450
: 06/06/10, 1200

: WDC Drilling and Wells
: 24-in. Splitspoon with

Drilled By
Sampling Method

Section 36, T16S, R36E Hole Diameter 1 81/4in. : downhole hammer
Lea County, New Mexico Drilling Method : Hollow Stem Auger Logged By : David Boyer, PG
y
N32° 52' 50.76", W103° 18' 06.96" Drilling Equipment : CME-85 Company Rep. : Steve Terry, Navajo
Water Levels
_W_ During drilling
X7 After completion
o Well: MW-29
Depth T Elev.: 3,835.55 ft.
in ! % Well Construction
Feet | @ & DESCRIPTION Information
65—
T COMPLETION DATA
~ Hole Depth 1125 ft. Below LS
a 70 ft. SILTY SAND with hard 7D ) 1215 ft. Below LS
70 SANDSTONE/SILTSTONE (10-15%), dry, no Top casing " Ground level
Jsm/sL H/C staining or odor CASING, SCREEN & CAP
T Material, joints - PVC, threaded
75_‘ Diameter :2in. 1D
B Manufacturer : Cuvo Env. Pipe.
i Screen type . Slotted, prepack
E Screen length 120 ft.
— e e — %_ PVC casing Screen opening : 0.020 slot inside
80— 80 ft. SAND, light brown, very fine grained, - : : Scrn. placement 1 101.5-121.5 ft. BLS
] damp, <5% sandstone/siltstone fragments, Bentonite chips g"“fmt C"‘g’ . : 3‘.2 f:‘PVC + steel
] no H/C staining or odor (downhole hammer Lg‘éff(g; Fo0N9 o gshmmount siee
- broke, fished out, sample with center rods !
85— advanced by auger) SEALS & SAND PACK
] Cement seal type  : Quikcrete cement
] Cem't placement :0-1ft BLS )
. 90 ft. SAND, light brown, very fine grained, ﬁmﬂ::;:z:: gg: f;%'?r?'%%ig‘:mo”'te
90__ slightly damp, no sandstone/siltstone Annular seal vol. - N/A
i fragments, no H/C staining or odor Seal placement 1 1-99 ft. BLS
E Outer sand pack 199 t0 106.4 ft.
T Quter sand volume : N/A (8/16 silica)
95— Sand pack type : Carmeuse silica
7 f Sand placement : Interior prepack
] I— Bentonite seal Bottom hole backfill : 106.4'-125" Native
. 100 ft. SAND, light brown, very fine ] + sand backfl
100 grained, compact, slightly damp, occasional ELEVATIONS
4 Sp sandstone/siltstone fragments (<5%), no Ground elevation  : 3,836.02 ft.
. H/C staining or odor Inner casing, lip :3,835.55 ft.
E Outer casing, top  : N/A
105— 105 ft. SAND, brown, very fine grained,
7 "I compact, tip splitspoon saturated, no -
i sandstone/siltstone fragments, no H/C - WELL INSTALLATION:
- staining or odor - 06/06/10 - Drilled to 125 ft. and set
110 — = 20 ft. prepack screen with 0.020
E H 2" Prepack slot from 101.5-121.5 ft. BLS. Native
] HL PVC screen sand backfill rose to 106.4 ft., 8/16
_ H sand to 99 ft., bentonite to surface,
1154 H ) ) hydrated. Flush-mount steel
] =N Native backfil protection box cemented at surface.
4 = 07/02/10 and 07/07/10 - Developed
= well, purged 280 gallons.
120 H
] 2 Bottom cap Water Level Measurements:
4 Drilling: 106.5 ft. BLS
125 T 07/01/10: 106.15 ft. BTOC
i - - - - - - - - - - 08/11/10: 105.80 ft. BTOC
130
Notes:

Drilled to 125 ft. and completed as MW-29
Sampled every 10 ft. to saturation.

H/C - Hydrocarbon
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‘A!z{“ Safety & Environmental
gﬁb‘ Solutions, Inc.
" 4

WELL COMPLETION LOG RW-1

(Page 1 of 2)

Recovery Well 1
Navajo Refining Company, Lea Refinery
Section 36, T16S, R36E
Lea County, New Mexico
N32° 52' 47.79", W103° 18' 12.37"

Date/Time Started

Date/Time Completed

Hole Diameter
Drilling Method
Drilling Equipment

1 04/16/09, 0830

1 04/16/09, 1630
.6 1/8 in. tricone
. Mud Rotary

: GEFCO SD-200

Drilled By
Sampling Method
Logged By

: Eco/Enviro Drilling
: Cuttings
. David Boyer, PG

Water Levels
_W_ During Drilling

7 After Completion

Well: RW-1
Elev.: 3,838.48 ft.

USCS

DESCRIPTION

Cover

I'_..|I

1
(@]
>

0-4 ft. CALICHE (from MW-1 GCL log)

f;:l\clletal Box
o ement grout

— Bentonite seal

Well Construction
Information

1 4-23 . SILTY SAND

Black hydrocarbon beginning at 5 ft. Thick
oil at 20 ft. Oil seen in various amounts

E\

while drilling.

] Sm

23135 ft. SAND

SP

70

ST e e
§0. 500 [T 0 O 0D

EarTen

--1—PVC casing

I—Large gravel

R SR

COMPLETION DATA

Hole Depth 1135 ft. Below LS
TD 1 130 Below LS
Top casing . Ground level

CASING, SCREEN & CAP

Material, joints : PVC, threaded
Diameter :5in. ID
Manufacturer - N/A

Screen type . Slotted

Screen length 130 ft.

Screen opening :0.035

Scrn. placement 1 100-130 ft. BLS
Bottom Cap . 0.2t PVC
Protector Casing . Flush-mount steel
Lock Key # - None

SEALS & SAND PACK

Cement seal type  : Quikcrete cement
Cem't placement :0-2ft BLS

Annular seal type  : Holeplug bentonite
Annular seal type  : 3/8in. chips

Seal placement . 2-7 ft. BLS

Sand pack type . 3/8 in. gravel & larger
Sand placement 1 7-132 ft.

Bottom hole backfill : 132-135' Native sand

ELEVATIONS.

Ground elevation
Inner casing, lip
Outer casing, top

:3,838.19 ft.
1 3,838.42 ft.
- N/A

WELL INSTALLATION:

04/14/09 - Drilled to 135 ft. and set 30 ft.
screen with 0.035 slot at 130 ft. BLS.
Native sand backfill rose to 132, 3/8 in
gravel to 7 ft. 3.5 bags bentonite to
surface, hydrated. Flush-mount steel
protection box cemented at surface.
06/16/09 - Developed well with large
submersible pump and discharging into
plastic lined roll-off bin. Sand silt and
turbidity At start gray sand for first 15-20
seconds then brown. No oil or sheen on
water. Pumped approximately 250 gallons
to bin then to refinery wastewater system.

Water Level Measurements:
04/30/09 106.45 ft. BTOC
06/10/09 106.59 ft. BTOC

Notes:
H/C - Petroleum hydrocarbon
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Jg,‘b Safety & Environmental WELL COMPLETION LOG RW-1

u‘,‘"\ Solutions, Inc.
l" (Page 2 of 2)

Recovery Well 1 Date/Time Started : 04/16/09, 0830 Drilled By : Eco/Enviro Drilling
Navajo Refining Company, Lea Refinery Date/Time Completed : 04/16/09, 1630 Sampling Method : Cuttings
Section 36, T16S, R36E Hole Diameter .6 1/8 in. tricone Logged By : David Boyer, PG
Lea County, New Mexico Drilling Method : Mud Rotary
N32° 52' 47.79", W103° 18' 12.37" Drilling Equipment : GEFCO SD-200

:
¥

Water Levels
_W_ During Drilling

7 After Completion
Well: RW-1
Elev.: 3,838.48 ft.

u

Well Construction
DESCRIPTION Information

=0
-
g
USsSCs
GRAPHIC

COMPLETION DATA

Hole Depth 1135 ft. Below LS
s TD 1130 Below LS
S Top casing . Ground level

CASING, SCREEN & CAP

Material, joints . PVC, threaded
Diameter :5in. 1D
Manufacturer - N/A

Screen type . Slotted

Screen length 130 ft.

Screen opening - 0.035

Scrn. placement 1 100-130 ft. BLS
Bottom Cap :0.2ftPVC
Protector Casing - Flush-mount steel
Lock Key # . None

SEALS & SAND PACK

Cement seal type  : Quikcrete cement
Cem't placement . 0-2ft. BLS

Annular seal type  : Holeplug bentonite
Annular seal type . 3/8in. chips

Seal placement . 2-7 ft. BLS

Sand pack type : 3/8 in. gravel & larger
Sand placement 1 7-132 ft.

—Large gravel Bottom hole backfill : 132-135' Native sand

ELEVATIONS.

Ground elevation . 3,838.19 ft.
Inner casing, lip . 3,838.42 ft.
Outer casing, top  : N/A

t

<

[8)]

i f 11
e

[0}
o
||f|

.._a.
P N R R L S L LT

] SP

WELL INSTALLATION:

04/14/09 - Drilled to 135 ft. and set 30 ft.
screen with 0.035 slot at 130 ft. BLS.
Native sand backfili rose to 132, 3/8 in

5 in. PVC screen | gravel to 7 ft. 3.5 bags bentonite to
surface, hydrated. Flush-mount steel
protection box cemented at surface.
06/16/09 - Developed well with large
submersible pump and discharging into
plastic lined roll-off bin. Sand silt and
turbidity At start gray sand for first 15-20
seconds then brown. No oil or sheen on
water. Pumped approximately 250 gallons
to bin then to refinery wastewater system.

%

P

130 ft. Hard layer, otherwise mostly sand Bottom cap

: Water Level Measurements:
— Native backfill 04/30/09 106.45 ft. BTOC
135 : N 06/10/09 106.59 ft. BTOC

Notes:
H/C - Petroleum hydrocarbon
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company

Project: Lea Refining Soil Borings Work Order Sample Summary
Work Order: 1006150

Lab Samp ID Client Sample ID

1006150-01
1006150-02
1006150-03
1006150-04
1006150-05
1006150-06
1006150-07
1006150-08
1006150-09
1006150-10
1006150-11
1006150-12
1006150-13
1006150-14
1006150-15
1006150-16
1006150-17
1006150-18
1006150-19
1006150-20
1006150-21
1006150-22
1006150-23
1006150-24
1006150-25
1006150-26
1006150-27
1006150-28
1006150-29
1006150-30
1006150-32
1006150-33
1006150-34
1006150-35
1006150-36

CSB-1 1-2'
CSB-1 10
CSB-1 20’
CSB-1 30'
CSB-1 40'
CSB-1 50'
CSB-1 60'
CSB-1 70
CSB-1 80'
CSB-1 90’
CSB-1 100’
CSB-1 110"
CSB-2 10
CSB-2 20’
CSB-2 30’
CSB-2 40’
CSB-2 50'
CSB-2 60'
CSB-2 70
CSB-2 &0'
CSB-2 90’
CSB-2 100
CSB-2 110
CSB-3 10’
CSB-3 20
CSB-3 30’
CSB-3 40’
CSB-3 50
CSB-3 60’
CSB-3 70!
CSB-3 80
CSB-3 9¢'
CSB-3 100’
CSB-3 110'

Trip Blank 051710-27

Matrix Tag Number
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Water

Collection Date

Date Received Hold

6/2/2010 14:40
6/2/2010 14:50
6/2/2010 15:00
6/2/2010 15:05
6/2/2010 15:10
6/2/2010 15:20
6/2/2010 15:50
6/2/2010 16:05
6/2/2010 16:15
6/2/2010 16:30
6/2/2010 16:30
6/2/2010 16:40
6/3/2010 07:45
6/3/2010 08:10
6/3/2010 08:20
6/3/2010 08:25
6/3/2010 08:35
6/3/2010 08:45
6/3/2010 08:50
6/3/2010 09:10
6/3/2010 09:20
6/3/2010 09:30
6/3/2010 09:40
6/3/2010 13:10
6/3/2010 13:20
6/3/2010 13:30
6/3/2010 13:40
6/3/2010 13:45
6/3/2010 13:55
6/3/2010 14:00
6/3/2010 14:10
6/3/2010 14:20
6/3/2010 14:30
6/3/2010 14:40
6/3/2010

6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55
6/4/2010 08:55

ODoOo0odoooooooooodoooooopgooougoooonu
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ALS Laboratory Group Date: [8-Jun-10.
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 1-2' Lab ID: 1006150-01
Il Collection Date: 6/2/2010 02:40 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) 6.7 1.7 mg/Kg 1 6/8/2010 11:12 AM
I! TPH (Motor Oil Range) 27 3.4 mg/Kg 1 6/8/2010 11:12 AM
Surr: 2-Fluorobipheny! 76.1 70-130 %REC 1 6/8/2010 11:12 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
II Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 12:44 AM
Surr: 4-Bromofluorobenzene 84.3 70-130 %REC 1 6/11/2010 12:44 AM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 01:04 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 01:04 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 01:04 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 01:04 AM
Surr: 4-Bromofluorobenzene 103 75-131 %REC 1 6/10/2010 01:04 AM
Surr: Trifluorotoluene 98.1 73-130 %REC 1 6/10/2010 01:04 AM
ll ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 208 4.91 mg/Kg 1 6/8/2010 06:17 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/8/2010 06:17 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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{
ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Refining Company "
Project: Lea Refining Soil Borings Work Order: 1006150 }
Sample ID: CSB-1 10 Lab ID: 1006150-02
Collection Date: 6/2/2010 02:50 PM Matrix: SOIL E,‘
F‘
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
i
4
i
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB '
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 11:31 AM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 11:31 AM {VT
Surr: 2-Fluorobipheny! 71.0 70-130 %REC 1 6/8/2010 11:31 AM .
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP :
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 01:07 AM
Surr; 4-Bromofiuorobenzene ‘ 86.8 70-130 %REC 1 6/11/2010 01:07 AM ,
BTEX SW8021B Analyst: KKP .
Benzene ND 0.0010 mg/Kg 1 6/10/2010 02:04 AM tj
Toluene ND 0.0010 mg/Kg 1 6/10/2010 02:04 AM "
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 02:04 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 02:04 AM i :
Surr: 4-Bromofiuorobenzene 106 75-131 %REC 1 6/10/2010 02:04 AM r
Surr: Trifluorotoluene 99.4 73-130 %REC 1 6/10/2010 02:04 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chioride 38.0 4.98 mglKg 1 6/8/2010 07:22 PM L)
Surr: Selenate (surr) 104 85-115 %REC 1 6/8/2010 07:22 PM
B
#
]
!
i.
L
I
% ,
Note: See Qualifiers Page for a list of qualifiers and their explanation. ‘
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Date: 18-Jun-10

ALS Laboratory Group
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 20 Lab ID: 1006150-03
Collection Date: 6/2/2010 03:00 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 11:50 AM
TPH (Motor Oil Range) ND 3.4 mglKg 1 6/8/2010 11:50 AM
Surr: 2-Fluorobipheny! 71.7 70-130 %REC 1 6/8/2010 11:50 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 01:29 AM
Surr: 4-Bromofluorobenzene 82.9 70-130 %REC 1 6/11/2010 01:29 AM
BTEX sSwso21B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 02:24 AM
Toiuene ND 0.0010 mg/Kg 1 6/10/2010 02:24 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 02:24 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 02:24 AM
Surr: 4-Bromofiuorobenzene 105 75-131 %REC 1 6/10/2010 02:24 AM
Surr: Trifluorotoluene 98.4 73-130 %REC 1 6/10/2010 02:24 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride ) 11.5 4.99 mg/Kg 1 6/8/2010 07:44 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/8/2010 07:44 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 30 Lab ID: 1006150-04
Collection Date: 6/2/2010 03:05 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 12:10 PM
TPH (Motor Oil Range) ND 3.4 maglKg 1 6/8/2010 12:10 PM
Surr: 2-Fluorobipheny! 71.0 70-130 %REC 1 6/8/2010 12:10 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 01:52 AM
Surr: 4-Bromofiuorobenzene 84.6 70-130 %REC 1 6/11/2010 01:52 AM
BTEX Swsg021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 02:44 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 02:44 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 02:44 AM
Xyienes, Total ND 0.0030 mg/Kg 1 6/10/2010 02:44 AM
Surr: 4-Bromofiuorobenzene 104 75-121 %REC 1 6/10/2010 02:44 AM
Surr; Trifluorotoluene 97.2 73-130 %REC 1 6/10/2010 02:44 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 111 5.00 mg/Kg 1 6/8/2010 08:06 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/8/2010 08:06 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Ii ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 40’ Lab ID: 1006150-05
li Coliection Date: 6/2/2010 03:10 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 12:28 PM
ll TPH (Motor Oif Range) ND 3.4 mg/Kg 1 6/8/2010 12:29 PM
Surr: 2-Fluorobipheny! 70.9 70-130 %REC 1 6/8/2010 12:29 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
II Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 02:15 AM
Surr: 4-Bromofluorobenzene 83.8 70-130 %REC 1 6/11/2010 02:15 AM
BTEX Swsg021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 03:04 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 03:04 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 03:04 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 03:04 AM
Surr: 4-Bromofluorobenzene 105 75-131 %REC 1 6/10/2010 03:04 AM
Surr: Trifluorotoluene 98.9 73-130 %REC 1 6/10/2010 03:04 AM
II ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 12.2 5.00 mg/Kg 1 6/8/2010 08:28 PM
Surr: Selenate (surr) 103 85-1156 %REC 1 6/8/2010 08:28 PM
l Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 50 Lab ID: 1006150-06
Collection Date: 6/2/2010 03:20 PM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mglKg 1 6/8/2010 12:48 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 12:48 PM
Surr: 2-Fluorobipheny! 70.7 70-130 %REC 1 6/8/2010 12:48 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 02:37 AM
Surr: 4-Bromofluorobenzene 85.7 70-130 %REC 1 6/11/2010 02:37 AM
BTEX SWs8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 03:24 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 03:24 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 03:24 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 03:24 AM
Surr: 4-Bromofiuorobenzene 102 75-131 %REC 1 6/10/2010 03:24 AM
Surr: Trifluorotoluene 98.1 73-130 %REC 1 6/10/2010 03:24 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chiloride 15.8 4.97 mg/Kg 1 6/8/2010 08:49 PM
Surr: Selenate (surr) 102 85-115 %REC 1 6/8/2010 08:49 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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l ALS Laboratory Group Date: 18-Jun-10

Client: Navajo Refining Company
l Project: Lea Refining Soil Borings : Work Order: 1006150
Sample ID: CSB-1 60’ Lab ID: 1006150-07
l Collection Date: 6/2/2010 03:50 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
l TPH DRO/ORO SWs8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/16/2010 03:01 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/16/2010 03:01 PM
Surr: 2-Fluorobipheny! 79.1 70-130 %REC 1 6/16/2010 03:01 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
I Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 08:13 PM
Surr: 4-Bromofiuorobenzene 88.7 70-130 %REC 1 6/11/2010 08:13 PM
BTEX SwWsgo021B Analyst: KKP
I Benzene ND 0.0010 mg/Kg 1 6/10/2010 03:44 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 03:44 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 03:44 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 03:44 AM
Surr: 4-Bromofiuorobenzene 103 75-131 %REC 1 6/10/2010 03:44 AM
Surr: Trifluorotoluene 96.8 73-130 %REC 1 6/10/2010 03:44 AM
l ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 15.0 4.94 mg/Kg 1 6/8/2010 09:54 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/8/2010 09:54 PM
l Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Refining Company

Project: Lea Refining Soil Borings Work Order: 1006150
Sample 1D: CSB-1 70 Lab ID: 1006150-08

Collection Date: 6/2/2010 04:05 PM

Matrix: SOIL

Report

Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/16/2010 05:36 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/16/2010 05:36 PM
Surr: 2-Fluorobipheny! 76.9 70-130 %REC 1 6/16/2010 05:36 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 08:36 PM
Surr: 4-Bromofluorobenzene 89.1 70-130 %REC 1 6/11/2010 08:36 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 04:04 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 04:04 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 04:.04 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 04:04 AM
Surr: 4-Bromofluorobenzene 107 75-131 %REC 1 6/10/2010 04:04 AM
Surr: Trifluorotoluene 99.6 73-130 %REC 1 6/10/2010 04:04 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chioride 14.7 4.99 mg/Kg 1 6/8/2010 10:16 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/8/2010 10:16 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 80’ Lab ID: 1006150-09
Collection Date: 6/2/2010 04:15 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 01:47 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 01:47 PM
Surr: 2-Fluorobiphenyl! 70.5 70-130 %REC 1 6/8/2010 01:47 PM
GASOLINE RANGE ORGANICS SwW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 ©6/11/2010 08:59 PM
Surr: 4-Bromofluorobenzene 87.6 70-130 %REC 1 6/11/2010 08:59 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 04:24 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 04:24 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 04:24 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 04:24 AM
Surr: 4-Bromofluorobenzene 105 75-131 %REC 1 6/10/2010 04:24 AM
Surr: Trifluorotoluene 98.6 73-130 %REC 1 6/10/2010 04:24 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 19.0 4.97 mg/Kg 1 6/8/2010 10:38 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/8/2010 10:38 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Date: 18-Jun-10

Client:
Project:

Sample ID: CSB-190'

Collection Date: 6/2/2010 04:30 PM

Navajo Refining Company
Lea Refining Soil Borings

Work Order: 1006150
Lab ID: 1006150-10

Matrix: SOIL

Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 03:23 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 03:23 PM
Surr: 2-Fluorobipheny! 71.3 70-130 %REC 1 6/8/2010 03:23 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 09:22 PM
Surr: 4-Bromofluorobenzene 87.0 70-130 %REC 1 6/11/2010 09:22 PM
BTEX SwW8o021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 04:44 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 04:44 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 04:44 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 04:44 AM
Surr: 4-Bromofiuorobenzene 101 75-131 %REC 1 6/10/2010 04:44 AM
Surr: Trifluorotoluene 97.4 73-130 %REC 1 6/10/2010 04:44 AM
ANIONS E300 Prep Date: 6/7/2010 - Analyst: IGF
Chloride 7.18 4.98 mg/Kg 1 6/8/2010 10:59 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/8/2010 10:59 PM
Note: See Quailifiers Page for a list of qualifiers and their explanation.
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l ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Refining Company
l Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-1 100 Lab ID: 1006150-11
' Collection Date: 6/2/2010 04:30 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit Units Factor Date Analyzed
l TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 06:18 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 06:18 PM
Surr: 2-Fluorobiphenyl 74.0 70-130 %REC 1 6/8/2010 06:18 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
' Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 09:45 PM
Surr: 4-Bromofluorobenzene 87.0 70-130 %REC 1 6/11/2010 09:45 PM
BTEX SW8021B Analyst: KKP
I Benzene ND 0.0010 mg/Kg 1 6/10/2010 05:04 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 05:04 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 05:04 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 05:04 AM
Surr: 4-Bromofluorobenzene 103 75-131 %REC 1 6/10/2010 05:04 AM
Surr: Trifluorotoluene 97.6 73-130 %REC 1 6/10/2010 05:04 AM
l ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 6.63 491 mg/Kg 1 6/8/2010 11:21 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/8/2010 11:21 PM
I Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Date: /8-Jun-10

Client:
Project:

Sample ID: CSB-1 110

Collection Date: 6/2/2010 04:40 PM

Navajo Refining Company
Lea Refining Soil Borings

Work Order: 1006150
Lab ID: 1006150-12

Matrix: SOIL

Report

Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO . SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/16/2010 03:40 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/16/2010 03:40 PM
Surr: 2-Fluorobipheny! 82.6 70-130 %REC 1 6/16/2010 03:40 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 10:07 PM
Surr: 4-Bromofluorobenzene 84.9 70-130 %REC 1 6/11/2010 10:07 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 06:04 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 06:04 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 06:04 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 06:04 AM
Surr: 4-Bromofluorobenzene 99.3 75-131 %REC 1 6/10/2010 06:04 AM
Surr: Trifluorotoluene 95.4 73-120 %REC 1 6/10/2010 06:04 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 14.6 4.96 mg/Kg 1 6/8/2010 11:43 PM
Surr: Selenate (surr) 102 85-115 %REC 1 6/8/2010 11:43 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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l ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
' Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 10 Lab ID: 1006150-13
I Collection Date: 6/3/2010 07:45 AM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
l TPH DRO/ORO : SW8015Mm Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 06:57 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 06:57 PM
Surr: 2-Fluorobipheny! 76.1 70-130 %REC 1 6/8/2010 06:57 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
l Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 10:30 PM
Surr: 4-Bromofluorobenzene 90.6 70-130 %REC 1 6/11/2010 10:30 PM
BTEX SW8021B Analyst: KKP
l Benzene ND 0.0010 mg/Kg 1 6/10/2010 06:24 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 06:24 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 06:24 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 06:24 AM
Surr: 4-Bromofiuorobenzene 109 75-131 %REC 1 6/10/2010 06:24 AM
Surr: Trifluorotoluene 99.1 73-130 %REC 1 6/10/2010 06:24 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 6.14 4.96 mg/Kg 1 6/9/2010 12:05 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 12:05 AM
I Note: See Qualifiers Page for a list of qualifiers and their explanation.
AR Page 13 of 35




ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 20' Lab ID: 1006150-14
Collection Date: 6/3/2010 08:10 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 07:16 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 07:16 PM
Surr: 2-Fluorobipheny! 76.5 70-130 %REC 1 6/8/2010 07:16 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 10:53 PM
Surr: 4-Bromofluorobenzene 87.3 70-130 %REC 1 6/11/2010 10:53 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 06:43 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 06:43 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 06:43 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 06:43 AM
Surr: 4-Bromofluorobenzene 102 75-131 %REC 1 6/10/2010 06:43 AM
Surr: Trifluorotoluene 96.8 73-130 %REC 1 6/10/2010 06:43 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chlioride 7.19 4.99 mg/Kg 1 6/9/2010 12:26 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 12:26 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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l ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
l Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 30’ Lab ID: 1006150-15
l Collection Date: 6/3/2010 08:20 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
I TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 07:35 PM
l TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 07:35 PM
Surr: 2-Fluorobiphenyl 77.1 70-130 %REC 1 6/8/2010 07:35 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
l Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 11:16 PM
Surr: 4-Bromofluorobenzene 86.9 70-130 %REC 1 6/11/2010 11:16 PM
BTEX SW8021B Analyst: KKP
l Benzene : ND 0.0010 mg/Kg 1 6/10/2010 07:03 AM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 07:03 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 07:03 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 07:03 AM
Surr: 4-Bromofiuorobenzene 103 75-131 %REC 1 6/10/2010 07:03 AM
Surr: Trifluorotoluene 98.5 73-130 %REC 1 6/10/2010 07:03 AM
l ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chiloride 6.28 4.97 mg/Kg 1 6/9/2010 12:48 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 12:48 AM

|

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10 l
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150 l
Sample ID: CSB-2 40' Lab ID: 1006150-16
Collection Date: 6/3/2010 08:25 AM ' Matrix: SOIL I
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 07:55 PM
TPH (Motor Oil Range) ND 3.4 molKg 1 6/8/2010 07:55 PM l
Surr: 2-Fluorobipheny! 89.9 70-130 %REC 1 6/8/2010 07:55 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/11/2010 11:39 PM I
Surr: 4-Bromofluorobenzene 85.8 70-130 %REC 1 6/11/2010 11:39 PM
BTEX SW3021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 07:23 AM '
Toluene ND 0.0010 mg/Kg 1 6/10/2010 07:23 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 07:23 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 07:23 AM
Surr: 4-Bromofluorobenzene 108 75-131 %REC 1 6/10/2010 07:23 AM
Surr: Trifluorotoluene 98.2 73-130 %REC 1 6/10/2010 07:23 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF l
Chloride 8.42. 4.91 mg/Kg 1 6/9/2010 01:10 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 01:10 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation. I
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ALS Laboratory Group Date: /8-Jun-10

Client: Navajo Refining Company

Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 50' Lab ID: 1006150-17
Collection Date: 6/3/2010 08:35 AM Matrix: SOIL

Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed

TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 08:14 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 08:14 PM

Surr: 2-Fluorobipheny! 86.3 70-130 %REC 1 6/8/2010 08:14 PM

GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 12:47 AM

Surr: 4-Bromofiuorobenzene 89.1 70-130 %REC 1 6/12/2010 12:47 AM

BTEX Swg021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 6/10/2010 05:26 PM

Toluene ND 0.0010 mg/Kg 6/10/2010 05:26 PM
Ethylbenzene ND 0.0010 mg/Kg 6/10/2010 05:26 PM
Xylenes, Total ND 0.0030 mg/Kg 6/10/2010 05:26 PM
Surr: 4-Bromofluorobenzene 112 75-131 %REC 6/10/2010 05:26 PM
Surr: Trifluorotoluene 103 73-130 %REC 6/10/2010 05:26 PM

' ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF

N U G G

Chloride 6.83 4.98 mg/Kg 1 6/9/2010 02:15 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 02:15 AM

Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 60’ Lab ID: 1006150-18
Collection Date: 6/3/2010 08:45 AM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Dieset Range) ND 1.7 mg/Kg 1 6/8/2010 08:34 PM
TPH (Motor QOil Range) ND 3.4 mg/Kg 1 6/8/2010 08:34 PM
Surr: 2-Fluorobipheny! 77.7 70-130 %REC 1 6/8/2010 08:34 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 01:10 AM
Surr: 4-Bromofluorobenzene 86.2 70-130 %REC 1 6/12/2010 01:10 AM
BTEX SW3g021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 05:46 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 05:46 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 05:46 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 05:46 PM
Surr: 4-Bromofiuorobenzene 113 75-131 %REC 1 6/10/2010 05:46 PM
Surr: Trifluorotoluene 101 73-130 %REC 1 6/10/2010 05:46 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 6.99 4.98 mg/Kg 1 6/9/2010 02:36 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 02:36 AM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.
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l ALS Laboratory Group

I
'

Date: /8-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 7¢¢ Lab ID: 1006150-19
Collection Date: 6/3/2010 08:50 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/16/2010 03:59 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/16/2010 03:59 PM
Surr: 2-Fluorobipheny! 84.0 70-130 %REC 1 6/16/2010 03:59 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 01:33 AM
Surr: 4-Bromofluorobenzene 88.5 70-130 %REC 1 6/12/2010 01:33 AM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 06:07 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 06:07 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 06:07 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 06:07 PM
Surr: 4-Bromofluorobenzene 112 75-131 %REC 1 6/10/2010 06:07 PM
Surr: Trifluorotoluene 101 73-130 %REC 1 6/10/2010 06:07 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 6.85 4.98 mg/Kg 1 6/9/2010 02:58 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 02:58 AM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 80 Lab ID: 1006150-20
Collection Date: 6/3/2010 09:10 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 07:16 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 07:16 PM
Surr: 2-Fluorobipheny! 70.4 70-130 %REC 1 6/8/2010 07:16 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.080 mg/Kg 1 6/12/2010 01:55 AM
Surr: 4-Bromofluorobenzene 89.9 70-130 %REC 1 6/12/2010 01:55 AM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 06:27 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 06:27 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 06:27 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 06:27 PM
Surr: 4-Bromofluorobenzene 111 75-131 %REC 1 6/10/2010 06:27 PM
Surr: Trifluorotoluene 102 73-130 %REC 1 6/10/2010 06:27 PM
ANIONS . E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 15.1 4.95 mg/Kg 1 6/9/2010 03:20 AM
Surr: Selenate (surr) 102 85-115 %REC 1 6/9/2010 03:20 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ﬂ ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
I Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 90' Lab ID: 1006150-21
i Collection Date: 6/3/2010 09:20 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
I TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 11:12 AM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 11:12 AM
Surr: 2-Fluorobipheny! 73.0 70-130 %REC 1 6/8/2010 11:12 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
I Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 02:18 AM
| Surr: 4-Bromofluorobenzene 87.9 70-130 %REC 1 6/12/2010 02:18 AM
BTEX SW8021B Analyst: KKP
' Benzene ND 0.0010 mg/Kg 1 6/10/2010 06:46 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 06:46 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 06:46 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 06:46 PM
Surr: 4-Bromofluorobenzene 111 75-131 %REC 1 6/10/2010 06:46 PM
Surr: Trifluorotoluene 102 73-130 %REC 1 6/10/2010 06:46 PM
" ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 12.7 4.95 mg/Kg 1 6/9/2010 11:57 AM
Surr: Selenate (surr) 103 85-115 %REC 1 6/9/2010 11:57 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 100 Lab ID: 1006150-22
Collection Date: 6/3/2010 09:30 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 11:31 AM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 11:31 AM
Surr: 2-Fluorobiphenyl! 78.5 70-130 %REC 1 6/8/2010 11:31 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 02:41 AM
Surr: 4-Bromofluorobenzene 83.3 70-130 %REC 1 6/12/2010 02:41 AM
BTEX SW3021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 07:07 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 07:07 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 07:07 PM
Xyienes, Total ND 0.0030 mg/Kg 1 6/10/2010 07:07 PM
Surr: 4-Bromofluorobenzene 108 75-131 %REC 1 © 6/10/2010 07:07 PM
Surr: Trifluorotoluene 101 73-130 %REC 1 6/10/2010 07:07 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 7.52 4.93 mg/Kg 1 . 6/9/2010 01:02 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/9/2010 01:02 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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l ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
l Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-2 110 Lab ID: 1006150-23
l Collection Date: 6/3/2010 09:40 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
l TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diese! Range) ND 1.7 mg/Kg 1 6/8/2010 11:50 AM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 11:50 AM
Surr: 2-Fluorobipheny! 70.9 70-130 %REC 1 6/8/2010 11:50 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
l Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 03:03 AM
R Surr: 4-Bromofluorobenzene 88.3 70-130 %REC 1 6/12/2010 03:03 AM
BTEX Swao021B Analyst: KKP
l Benzene ND 0.0010 mg/Kg 1 6/10/2010 07:27 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 07:27 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 07:27 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 07:27 PM
Surr: 4-Bromofluorobenzene 103 75-131 %REC 1 6/10/2010 07:27 PM
- Surr: Trifluorotoluene 95.1 73-130 %REC 1 6/10/2010 07:27 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
B Chloride 221 4.99 mg/Kg 1 6/9/2010 01:24 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/9/2010 01:24 PM
l Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 10 Lab ID: 1006150-24
Collection Date: 6/3/2010 01:10 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 12:10 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 12:10 PM
Surr: 2-Fluorobiphenyl! 71.5 70-130 %REC 1 6/8/2010 12:10 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics -ND 0.050 mg/Kg 1 6/12/2010 03:26 AM
Surr: 4-Bromofluorobenzene 88.7 70-130 %REC i 6/12/2010 03:26 AM
BTEX SW8o021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 07:46 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 07:46 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 07:46 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 07:46 PM
Surr: 4-Bromofluorobenzene 109 75-121 %REC 1 6/10/2010 07:46 PM
Surr: Trifluorotoluene 100 73-130 %REC 1 6/10/2010 07:46 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chioride 7.12 4,92 mg/Kg 1 6/9/2010 01:46 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/9/2010 01:46 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 20 Lab ID: 1006150-25
Collection Date: 6/3/2010 01:20 PM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 12:29 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 12:29 PM
Surr: 2-Fluorobipheny! 70.5 70-130 %REC 1 6/8/2010 12:29 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/12/2010 03:49 AM
Surr: 4-Bromofluorobenzene 88.0 70-130 %REC 1 6/12/2010 03:49 AM
BTEX SwWsg021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 08:47 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 08:47 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 08:47 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 08:47 PM
Surr: 4-Bromofluorobenzene 102 75-131 %REC 1 6/10/2010 08:47 PM
Surr: Trifluorotoluene 97.1 73-130 %REC 1 6/10/2010 08:47 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 5.65 4.96 mg/Kg 1 6/9/2010 02:08 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/9/2010 02:08 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Date: 18-Jun-10

Client:
Project:

Sample ID: CSB-3 30’

Collection Date: 6/3/2010 01:30 PM

Navajo Refining Company
Lea Refining Soil Borings

Work Order: 1006150
Lab ID: 1006150-26

Matrix: SOIL

Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW3015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 12:48 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 12:48 PM
Surr: 2-Fluorobipheny! 73.2 70-130 %REC 1 6/8/2010 12:48 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 12:48 PM
Surr: 4-Bromofluorobenzene 92.2 70-130 %REC 1 6/14/2010 12:48 PM
BTEX SWs021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 09:07 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 09:07 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 09:07 PM
Xylenes, Total ND 0.0020 mg/Kg 1 6/10/2010 09:07 PM
Surr: 4-Bromofluorobenzene 98.1 75-131 %REC 1 6/10/2010 09:07 PM
Surr: Trifluorotoluene 93.1 73-130 %REC 1 6/10/2010 09:07 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 7.14 5.00 mg/Kg 1 6/9/2010 02:29 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/9/2010 02:29 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 40 Lab ID: 1006150-27
Collection Date: 6/3/2010 01:40 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 01:08 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 01:08 PM
Surr: 2-Fluorobipheny! 71.2 70-130 %REC 1 6/8/2010 01:08 PM
GASOLINE RANGE ORGANICS SW8015 Analyst; KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 01:11 PM
Surr: 4-Bromofiuorobenzene 94.0 70-130 %REC 1 6/14/2010 01:11 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 09:27 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 09:27 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 09:27 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 09:27 PM
Surr: 4-Bromofiuorobenzene 105 75-131 %REC 1 6/10/2010 09:27 PM
Surr: Trifluorotoluene 96.3 73-130 %REC 1 6/10/2010 09:27 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 10.4 4.94 mg/Kg 1 6/9/2010 03:34 PM
Surr: Selenate (surr) 103 85-1156 %REC 1 6/9/2010 03:34 PM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Refining Company

Project: Lea Refining Soil Borings Work Order: 1006150

Sample ID: CSB-3 50’ Lab ID: 1006150-28

Collection Date: 6/3/2010 01:45 PM Matrix: SOIL

Report Dilution

Analyses Result  Qual  Limit Units Factor Date Analyzed

TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 01:27 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 01:27 PM

Surr: 2-Fluorobipheny! 75.0 70-130 %REC 1 6/8/2010 01:27 PM

GASOLINE RANGE ORGANICS . SwW8015 , Analyst: KKP
Gasoline Range Qrganics ND 0.050 mg/Kg 1 6/14/2010 01:34 PM
Surr: 4-Bromofiuorobenzene 94.0 70-120 %REC 1 6/14/2010 01:34 PM

BTEX SWBo021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 6/10/2010 09:47 PM
Toluene ND 0.0010 mg/Kg 6/10/2010 09:47 PM
Ethylbenzene ND 0.0010 mg/Kg 6/10/2010 09:47 PM
Xylenes, Total ND 0.0030 mg/Kg 6/10/2010 09:47 PM

Surr: 4-Bromofluorobenzene 98.3 75-131 %REC 6/10/2010 09:47 PM
Surr: Trifluorotoluene 93.4 73-130 %REC 6/10/2010 09:47 PM

[ G G G G Y

Chloride 7.68 4.97 mg/Kg 1 6/9/2010 03:56 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/9/2010 03:56 PM

ANIONS E300 Prep Date: 6/7/2010  Analyst: IGF

Note: See Qualifiers Page for a list of qualifiers and their explanation. ‘
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ALS Laboratory Group Date: 15-Jun-10
Client: Navajo Refining Company
l Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 60’ Lab ID: 1006150-29
l Collection Date: 6/3/2010 01:55 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
" TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 01:47 PM
I TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 01:47 PM
Surr: 2-Fluorobipheny! 75.0 70-130 %REC 1 6/8/2010 01:47 PM
. GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
l Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 01:57 PM
Surr: 4-Bromofiuorobenzene 92.2 70-130 %REC 1 6/14/2010 01:57 PM
BTEX SwWgo021B Analyst: KKP
l Benzene ND 0.0010 mg/Kg 1 6/10/2010 11:26 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 11:26 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 11:26 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 11:26 PM
A Surr: 4-Bromofluorobenzene 95.3 75-131 %REC 1 6/10/2010 11:26 PM
Surr: Trifluorotoluene 91.1 73-130 %REC 1 6/10/2010 11:26 PM
l ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 8.61 4.91 mg/Kg 1 6/9/2010 04:18 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/9/2010 04:18 PM
l Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Refining Company

Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 70 Lab ID: 1006150-30

Collection Date: 6/3/2010 02:00 PM

Matrix: SOIL

Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 03:23 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 03:23 PM
Surr: 2-Fluorobiphenyl 75.3 70-130 %REC 1 6/8/2010 03:23 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 02:20 PM
Surr: 4-Bromofiuorobenzene 95.1 70-130 %REC 1 6/14/2010 02:20 PM
BTEX sSwsgo21B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 11:46 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 11:46 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 11:46 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 11:46 PM
Surr: 4-Bromofiuorobenzene 101 75-131 %REC 1 6/10/2010 11:46 PM
Surr: Trifluorotoluene 93.3 73-130 %REC 1 6/10/2010 11:46 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 8.12 4.98 mg/Kg 1 6/9/2010 04:39 PM
Surr: Selenate (surr) 105 85-115 %REC 1 6/9/2010 04:39 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: [8-Jun-10
Client: Navajo Reﬁning Company
l Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 8¢’ Lab ID: 1006150-32
l Collection Date: 6/3/2010 02:10 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
l TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 06:18 PM
l TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 06:18 PM
Surr: 2-Fluorobiphenyl! 72.1 70-130 %REC 1 6/8/2010 06:18 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
I Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 04:01 PM
Surr: 4-Bromofluorobenzene 94.4 70-130 %REC 1 6/14/2010 04:01 PM
BTEX SW8o021B Analyst: KKP
l Benzene ND 0.0010 mg/Kg 1 6/11/2010 12:06 AM
Toluene ND 0.0010 mg/Kg 1 6/11/2010 12:06 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/11/2010 12:06 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/11/2010 12:06 AM
Surr: 4-Bromofluorobenzene 95.7 75-131 %REC 1 6/11/2010 12:06 AM
Surr: Trifluorotoluene 92.3 73-130 %REC 1 6/11/2010 12:06 AM
l ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 8.34 4.99 mg/Kg 1 6/9/2010 05:01 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/9/2010 05:01 PM
l Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Date: 18-Jun-10

Client:
Project:

Sample ID: CSB-3 90

Collection Date: 6/3/2010 02:20 PM

Navajo Refining Company
Lea Refining Soil Borings

Work Order: 1006150
Lab ID: 1006150-33

Matrix: SOIL

Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 06:37 PM
TPH (Motor Oif Range) ND 3.4 mg/Kg 1 6/8/2010 06:37 PM
Surr: 2-Fluorobipheny! 76.8 70-130 %REC 1 6/8/2010 06:37 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 04:24 PM
Surr: 4-Bromofluorobenzene 91.5 70-120 %REC 1 6/14/2010 04:24 PM
BTEX Swsgo21B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/11/2010 12:26 AM
Toluene ND 0.0010 mg/Kg 1 6/11/2010 12:26 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/11/2010 12:26 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/11/2010 12:26 AM
Surr: 4-Bromofiuorobenzene 93.7 75-131 %REC 1 6/11/2010 12:26 AM
Surr: Trifluorotoluene 90.0 73-130 %REC 1 6/11/2010 12:26 AM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 7.83 4.99 mg/Kg 1 6/9/2010 05:23 PM
Surr: Selenate (surr) 103 85-115 %REC 1 6/9/2010 05:23 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: CSB-3 100 Lab ID: 1006150-34
' Collection Date: 6/3/2010 02:30 PM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
I TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 08:14 PM
I TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 08:14 PM
Surr: 2-Fluorobiphenyl 72.9 70-130 %REC 1 6/8/2010 08:14 PM
GASOLINE RANGE ORGANICS SW8015 ‘ Analyst: KKP
I Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 04:47 PM
Surr: 4-Bromofiuorobenzene 91.8 70-130 %REC 1 6/14/2010 04:47 PM
BTEX SW3g021B Analyst: KKP
l Benzene ND 0.0010 mg/Kg 1 6/11/2010 12:46 AM
Toluene ND 0.0010 mg/Kg 1 6/11/2010 12:46 AM
Ethylbenzene ND 0.0010 mg/Kg 1 6/11/2010 12:46 AM
Xylenes, Total ND 0.0030 mg/Kg 1 6/11/2010 12:46 AM
Surr: 4-Bromofluorobenzene 94.1 75-131 %REC 1 6/11/2010 12:46 AM
Surr: Trifluorotoluene 92.6 73-130 %REC 1 6/11/2010 12:46 AM
I ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chioride 6.14 4.96 mg/Kg 1 6/9/2010 05:45 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/9/2010 05:45 PM
I Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Date: /8-Jun-10

Client:
Project:

Sample ID: CSB-3 110

Collection Date: 6/3/2010 02:40 PM

Navajo Refining Company
Lea Refining Soil Borings

Work Order: 1006150
Lab ID: 1006150-35

Matrix: SOIL

Report

Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/7/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/8/2010 08:53 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/8/2010 08:53 PM
Surr: 2-Fluorobiphenyl! 82.7 70-130 %REC 1 6/8/2010 08:53 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/14/2010 05:10 PM
Surr: 4-Bromofluorobenzene 91.2 70-120 %REC 1 6/14/2010 05:10 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/10/2010 05:06 PM
Toluene ND 0.0010 mg/Kg 1 6/10/2010 05:06 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/10/2010 05:06 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/10/2010 05:06 PM
Surr: 4-Bromofluorobenzene 106 75-131 %REC 1 6/10/2010 05:06 PM
Surr: Trifluorotoluene 103 73-130 %REC 1 6/10/2010 05:06 PM
ANIONS E300 Prep Date: 6/7/2010 Analyst: IGF
Chloride 26.5 4.99 mg/Kg 1 6/9/2010 06:06 PM
Surr: Selenate (surr) 104 85-115 %REC 1 6/9/2010 06:06 PM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: /8-Jun-10
Client: Navajo Refining Company
Project: Lea Refining Soil Borings Work Order: 1006150
Sample ID: Trip Blank 051710-27 Lab ID: 1006150-36
Collection Date: 6/3/2010 Matrix: WATER
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
BTEX Swsgo021B Analyst: KKP
Benzene ND 0.0010 mg/L 1 6/4/2010 10:18 PM
Toluene ND 0.0010 mg/L 1 6/4/2010 10:18 PM
Ethylbenzene ND 0.0010 mg/L 1 6/4/2010 10:18 PM
Xylenes, Total ND 0.0030 mg/t 1 6/4/2010 10:18 PM
Surr: 4-Bromofiuorobenzene 110 77-129 %REC 1 6/4/2010 10:18 PM
Surr: Trifluorotoluene 108 75-130 %REC 1 6/4/2010 10:18 PM
Note: See Qualtifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group

Client: Navajo Refining Company
Work Order: 1006150

Project: Lea Refining Soil Borings

Date: 18-Jun-10
QC BATCH REPORT

Batch ID: 43488

Instrument ID FID-8

Method: SWB8015M

MBLK Sampie ID: FBLKS2-100607-43488 Units: mg/Kg Analysis Date: 6/8/2010 10:33 AM
Client iD:. Run ID: FID-8_100607A SegNo: 1996993 Prep Date: 6/7/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Hmit  Qual
TPH (Diesel Range) ND 1.7
TPH (Motor Oil Range) ND 3.4
Surr: 2-Fluorobiphenyl 3.088 0.10 3.33 0 92.7  70-130 0
LCS Sample ID: FLCSS2-100607-43488 Units: mg/Kg Analysis Date: 6/8/2010 10:52 AM
Client ID: Run ID: FID-8_100607A SegNo: 1996994 Prep Date: 6/7/2010 DF: 1
_ SPK Ref Control RPD Ref R_PD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  Limit Qual
TPH (Diesel Range) 24.28 1.7 33.33 0 72.8 70-130 0
TPH (Motor Qil Range) 27.13 3.4 33.33 0 814 70130 0
Surr: 2-Fluorobipheny! 3.149 0.10 3.33 0 94.6 70-130 0
MS Sample ID: 1006150-20BMS Units: mg/Kg Analysis Date: 6/8/2010 07:35 PM
Client 1D: CSB-2 80’ Run iD: FID-8_100607A SeqNo: 1997009 Prep Date: 6/7/2010 DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RpD  Lmit  Qual
TPH (Diesel Range) 27.67 1.7 33.29 0 83.1 70-130 0
TPH (Motor Oil Range) 35.4 3.4 33.29 0.1206 106  70-130 0
Surr: 2-Fluorobipheny! 3.13 0.10 3.326 0 94.1  70-130 0
MSD Sample ID: 1006150-20BMSD Units: mg/Kg Analysis Date: 6/8/2010 07:55 PM
Client ID: CSB-2 80' Run ID: FID-8_100607A SeqNo: 1997010 Prep Date: 6/7/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %»REC  Limit Value %RPD  Limit Qual
TPH (Diesel Range) 30.43 1.7 33.32 0 91.3 70-130 27.67 9.49 30
TPH (Motor Oil Range) 34.46 3.4 33.32 0.1206 103 70-130 35.4 2.68 30
Surr: 2-Fluorobipheny} 2.503 0.10 3.329 0 75.2  70-130 22.3 30

3.13

1006150-01B

The following samples were analyzed in this batch:

1006150-04B
1006150-07B
1006150-10B
1006150-13B
1006150-16B
1006150-19B

1006150-02B
1006150-05B
1006150-08B
1006150-11B
1006150-14B
1006150-17B
1006150-20B

1006150-03B
1006150-06B
1006150-09B
1006150-12B
1006150-15B
1006150-18B

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

Work Order:

Navajo Refining Company
1006150
Lea Refining Soil Borings

QC BATCH REPORT

Project:

Batch ID: 43490

Instrument ID FID-7

Method: SW8015M

] MBLK Sample ID: FBLKS3-100607-43490 Units: mg/Kg Analysis Date: 6/8/2010 10:33 AM
Client iD: Run ID: FID-7_100607A SegNo: 1996704 Prep Date: 6/7/2010 DF:1
b SPK Ref Control RPD Ref RPD
b4 Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
TPH (Diesel Range) ND 1.7
al TPH (Motor Oil Range) ND 3.4
&8  Surr: 2-Fluorobiphenyl! 3.028 0.10 3.33 0 90.9 70-130 0
‘Eu LCS Sample iD: FLCSS3-100607-43490 Units: mg/Kg Analysis Date: 6/8/2010 10:52 AM
Client ID: Run {D: FID-7_100607A SegNo: 1996663 Prep Date: 6/7/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RpPD  Limit Qual
= TPH (Diesel Range) 32.89 1.7 33.33 0 98.7 70-130
- TPH (Motor Oil Range) 36.07 3.4 33.33 0 108 70-130
Surr: 2-Fluorobiphenyl 3.752 0.10 3.33 0 113 70-130
MS Sample ID: 1006150-34BMS Units: mg/Kg Analysis Date: 6/8/2010 08:34 PM
% Client ID: CSB-3 100" Run ID: FID-7_100607A SeqNo: 1996694 Prep Date: 6/7/2010 DF: 1
i SPK Ref Control  RPD Ref RPD
_ Analyte Result PQL SPKVal  Value %REC  Limit Value %RpD  Limit Qual
I
TPH (Diesel Range) 32.96 1.7 33.26 0 99.1 70130 0
TPH (Motor Oil Range) 38.71 34 33.26 0.3238 115  70-130 0
Surr: 2-Fluorobiphenyl! 2.904 0.10 3.323 0 87.4 70-130 0
ﬁ MSD Sample ID: 1006150-34BMSD Units: mg/Kg Analysis Date: 6/8/2010 08:53 PM
Client ID: CSB-3 100" Run [D: FID-7_100607A SegNo: 1996695 Prep Date: 6/7/2010 DF: 1
4
i SPK Ref Control RPD Ref RPD
j L I
Analyte Result PQL  SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
il TPH (Diesel Range) 27.33 1.7 33.23 0 822 70-130 32.96 18.7 30
',} TPH (Motor Oil Range) 30.59 3.4 33.23 0.3238 91.1  70-130 38.71 234 30
Surr: 2-Fluorobipheny! 2.582 0.10 3.32 0 77.8  70-130 2.904 11.7 30

1006150-21B
1006150-24B
1006150-278
1006150-30B
1006150-34B

g The following samples were analyzed in this batch:

o]

1006150-22B
1006150-25B
~ 1006150-28B
1006150-32B
1006150-35B

1006150-23B
1006150-26B
1006150-29B
1006150-33B

¥
3
i Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:
Work Order:
Project:

1006150

Navajo Refining Company

Lea Refining Soil Borings

QC BATCH REPORT

5

e e |

Batch ID: R92013

Instrument ID BTEX3

Method: SW8021B

MBLK Sample |D: BBLKW1-060410-R92013 Units: pg/L Analysis Date: 6/4/2010 04:36 PM
Client ID: Run ID: BTEX3_100604A SeqNo: 1983431 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval Value %REC ~ Limit Value %RpD  Limit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofiuorobenzene - 35.78 1.0 30 0 119  77-129 0
Surr; Trifluorotoluene 35.33 1.0 30 0 118 75-130 0
MBLK Sample ID: MEOHW1-060410-R92013 Units: pgiL Analysis Date: 6/4/2010 04:56 PM
Client ID: Run ID: BTEX3_100604A SeqNo: 1983432 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Totat ND 3.0
Surr: 4-Bromofluorobenzene 35.3 1.0 30 0 118 77-129 0
Surr: Trifluorotoluene 33.88 1.0 30 0 113 75-130 0
LCS Sample ID: BLCSW1-060410-R92013 Units: pg/L Analysis Date: 6/4/2010 02:41 PM
Client iD: Run ID: BTEX3_100604A SeqNo: 1988340 Prep Date: DF:1
SPK Ref Contro! RPD Ref RPD
Analyte Result PQL SPKval Value %REC  Limit Value %RpD  Limit Qual
Benzene 19.38 1.0 20 0 96.9 77-126 0
Toluene 19.18 1.0 20 0 959 80-124 0
Ethylbenzene 19.59 1.0 20 0 98 76-125 0
Xylenes, Total 57.56 3.0 60 0 959 79-124 0
Surr: 4-Bromofluorobenzene 34.36 1.0 30 0 116 77-129 0
Surr: Trifluorotoluene 33.47 1.0 30 0 112 75-130 0
MS Sample ID: 1006099-01AMS Units: ug/L Analysis Date: 6/4/2010 09:19 PM
Client ID: Run ID: BTEX3_100604A SegNo: 1983442 Prep Date: DF: 10
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 203.4 10 200 0 102 77-126 0
Toluene 201.2 10 200 0 101 80-124 0
Ethylbenzene 199.8 10 200 0 99.9 76-125 0
Xylenes, Total 598.2 30 600 0 99.7 79-124 0
Surr; 4-Bromofluorobenzene 350.7 10 300 0 117 77-129 0
Surr: Trifluorotoluene 343 10 300 0 114  75-130 0

Note:

See Qualifiers Page for a hist of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1006150

Wroject: Lea Refining Soil Borings
Batch ID: R92013 Instrument ID BTEX3 Method: SW8021B
i
MSD Sample ID: 1006099-01AMSD Units: pg/L Analysis Date: 6/4/2010 09:39 PM
" Client ID: Run ID: BTEX3_100604A SeqNo: 1983443 Prep Date: DF: 10
‘ SPK Ref Control RPD Ref RPD
14 Analyte Result PQL SPKval Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 197.7 10 200 0 98.9 77-126 203.4 2.84 20
Toluene 195.8 10 200 0 97.9 80-124 201.2 273 20
BAE thylbenzene 197.1 10 200 0 98.5 76-125 199.8 1.39 20
Xylenes, Total 589.4 30 600 0 98.2 79-124 598.2 1.49 20
Surr: 4-Bromofiuorobenzene 352.7 10 300 0 118 77-129 350.7 0.583 20
$ Surr: Trifluorotoluene 350.3 10 300 0 117 75-130 343 2.1 20
The following samples were analyzed in this batch: 1006150-36A
L
]
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:

Work Order:

Project:

Navajo Refining Company

Lea Refining Soil Borings

1
QC BATCH REPORT

Batch ID: R92295

Instrument ID BTEX3

Method: SW8021B

MBLK Sample ID: BBLKS1-061010-R92295 Units: ug/Kg Analysis Date: 6/9/2010 10:44 PM
Client ID: Run ID: BTEX3_100609B SeqNo: 1989983 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Anaiyte Result PQL SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 29.32 1.0 30 0 97.7  75-131 0
Surr: Trifluorotoluene 29.07 1.0 30 0 96.9 73-130 0
LCS Sample ID: BLCSS1-061010-R92295 Units: pg/Kg Analysis Date: 6/9/2010 10:04 PM
Client I1D: Run ID: BTEX3_100609B SeqNo: 1989982 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 20.28 1.0 20 0 101 74-129 0
Toluene 21.36 1.0 20 0 107  75-128 0
Ethylbenzene 20.91 1.0 20 0 105  73-127 0
Xylenes, Total 63.96 3.0 60 0 107 74127 0
Surr: 4-Bromofiuorobenzene 31.48 1.0 30 0 105 75-131 0
Surr: Trifluorotoluene 29.03 1.0 30 0 96.8 73-130 0
MS Sample ID: 1006149-10AMS Units: ug/Kg Analysis Date: 6/9/2010 11:44 PM
Client ID: Run iD: BTEX3_100609B SeqgNo: 1989987 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
Benzene 20.78 1.0 20 0 104 74-129 0
Toluene 21.38 1.0 20 1.279 100 75-128 0
Ethylbenzene 21.44 1.0 20 0 107 73127 0
Xylenes, Total 65.23 3.0 60 0 109  74-127 0
Surr: 4-Bromofluorobenzene 31.64 1.0 30 0 105 75-131 0
Surr: Trifluorotoluene 29.62 1.0 30 0 98.7 73-130 0
MSD Sampie ID: 1006149-10AMSD Units: pg/Kg Analysis Date: 6/10/2010 12:04 AM
Client ID: Run ID: BTEX3_1006098 SeqgNo: 1989989 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 20.97 1.0 20 0 105  74-129 20.78 0.905 30
Toluene 21.41 1.0 20 1.279 101 75-128 21.38 0.156 30
Ethylbenzene 21.2 1.0 20 0 106  73-127 21.44 1.12 30
Xylenes, Total 64.13 3.0 60 0 107 74127 65.23 1.7 30
Surr: 4-Bromofluorobenzene 31.71 1.0 30 0 106  75-131 31.64 0.209 30
Surr: Trifluorotoluene 30.01 1.0 30 0 100 73-130 29.62 1.3 30
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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j‘: Client: Navajo Refining Company
Work Order: 1006150

QC BATCH REPORT

Proj ect: Lea Refining Soil Borings
L

Batch ID: R92295 instrument ID BTEX3

Method: SW8021B

84 The following samples were analyzed in this batch:

Ny X g

R

]

1006150-01A
1006150-04A
1006150-07A
1006150-10A
1006150-13A
1006150-16A

1006150-02A
1006150-05A
1006150-08A
1006150-11A
1006150-14A

1006150-03A
1006150-06A
1006150-09A
1006150-12A
1006150-15A

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:
Work Order:
Project:

Navajo Refining Company
1006150
Lea Refining Soil Borings

QC BATCH REPORT H

)

4

Batch ID: R92478

Instrument ID BTEX3

Method: SW8021B

MBLK Sample ID: BBLKS1-061010-R92478 Units: pg/Kg Analysis Date: 6/10/2010 10:54 AM
Client ID: Run ID: BTEX3_100610A SeqNo: 1993427 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD i
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RpD  Limit Quat |
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0 ki
Xylenes, Total ND 3.0
Surr: 4-Bromofiuorobenzene 30.51 1.0 30 102  75-131 0 a"
Surr: Trifluorotoluene 29.73 1.0 30 0 99.1 73-130 0 i
LCS Sample ID: BLCSS1-061010-R92478 Units: pg/Kg Analysis Date: 6/10/2010 09:48 AM i
Client ID: Run ID: BTEX3_100610A SeqNo: 1993424 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Resuit PQL SPKval Value %REC ~ Limit Value %RPD Hmit  Qual ;1
Benzene 21.11 1.0 20 0 106  74-129 0 i
Toluene 21.71 1.0 20 0 109 75-128 0
Ethylbenzene 21.54 1.0 20 0 108  73-127 0
Xylenes, Total 65.37 3.0 60 0 109 74-127 0
Surr: 4-Bromofluorobenzene 31.82 1.0 30 0 106  75-131 0
Surr: Trifluorotoluene 30.36 1.0 30 0 101 73-130 0
MS Sample ID: 1006203-10AMS Units: pg/Kg Analysis Date: 6/10/2010 03:34 PM
Client ID: Run ID: BTEX3_100610A SeqNo: 1993434 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD g’
Analyte Result PQL SPKVal Value %REC  Limit Value o%RPD  Limit Qual
Benzene 23.28 1.0 20 0 116 74-129 0 H
Toluene 23.73 1.0 20 0.9177 114 75-128 0 !
Ethylbenzene 22.98 1.0 20 0 115 73127 0
Xylenes, Total 70.1 3.0 60 0 117 74127 0
Surr: 4-Bromofiluorobenzene 33.8 1.0 30 0 113  75-131 0
Surr: Trifluorotoluene 31.89 1.0 30 0 106  73-130 0
MSD Sample ID: 1006203-10AMSD Units: pg/Kg Analysis Date: 6/10/2010 03:54 PM
Client ID: Run ID: BTEX3_100610A SeqNo0: 1993435 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD H
Analyte Result PQL SPKval Value %REC  Limit Value %RPp  Limit Qual
Benzene 21.99 1.0 20 0 110 74-129 23.28 5.69 30 ;
Toluene 22.81 10 20 0.9177 109 75-128 23.73 3.94 30 i 2
Ethylbenzene 22.7 1.0 20 0 114 73-127 22.98 1.24 30
Xylenes, Total 68.91 3.0 60 0 115 74127 70.1 1.71 30
Surr: 4-Bromofluorobenzene 34 1.0 30 0 113 756-131 33.8 0.594 30
Surr: Trifluorotoluene 31.9 1.0 30 0 106 73-130 31.89 0.0287 30 ||
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1006150

!Project: Lea Refining Soil Borings
Batch ID: R92478 instrument |ID BTEX3 Method: SW8021B
The following samples were analyzed in this batch: 1006150-17A 1006150-18A 1006150-19A
1006150-20A 1006150-21A 1006150-22A
1006150-23A 1006150-24A 1006150-25A
1006150-26A 1006150-27A 1006150-28A

1006150-35A

i
‘£

¥ mronE

fodis

ni

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 1006150
Project: Lea Refining Soil Borings

QC BATCH REPORT

Batch ID: R92501

Instrument 1D BTEX3

Method: SW8021B

MBLK Sample ID: BBLKS2-061010-R92501 Units: ug/Kg Analysis Date: 6/10/2010 11:07 PM
Client 1D: Run ID: BTEX3_100610B SeqNo: 1993485 Prep Date: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKVval  Value %REC  Limit Value %RPD  Limit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0

Surr: 4-Bromofiuorobenzene 28.61 1.0 30 0 954  75-131 0

Surr: Trifluorotoluene 27.41 1.0 30 0 91.4 73-130 0
L.CS Sample ID: BLCSS2-061010-R92501 Units: pg/Kg Analysis Date: 6/10/2010 10:27 PM
Client D: Run [D: BTEX3_100610B SeqNo: 1993484 Prep Date: DF: 1

SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKVval Value %REC  Limit Value %RPD LMt Qual
Benzene 19.55 1.0 20 0 97.7 74-129 0
Toluene 20.2 1.0 20 0 101 75-128 0
Ethylbenzene 19.8 1.0 20 0 99  73-127 0
Xylenes, Total 60.49 3.0 60 0 101 74-127 0

Surr: 4-Bromofiluorobenzene 29.49 1.0 30 0 98.3 75-131 0

Surr: Trifluorotoluene 28.28 1.0 30 0 94.3 73-130 0
MS Sampie ID: 1006150-34AMS Units: pg/Kg Analysis Date: 6/11/2010 01:06 AM

Client ID: CSB-3 100’ Run ID: BTEX3_100610B SeqNo: 1993502 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPpD  Limit Qual
Benzene 19.28 1.0 20 0 96.4 74-129 0
Toluene 20.61 1.0 20 0 103 75-128 0
Ethylbenzene 19.62 1.0 20 0 98.1 73-127 0
Xylenes, Total 59.35 3.0 60 0 98.9 74-127 0
Surr: 4-Bromofluorobenzene 28.65 1.0 30 0 955 75-131 0
Surr: Trifluorotoluene 28.6 1.0 30 0 953 73-13C 0]
MSD Sample ID: 1006150-34AMSD Units: pg/Kg Analysis Date: 6/11/2010 01:26 AM
Client ID: CSB-3 100' Run ID: BTEX3_100610B SegNo: 1993505 Prep Date: DF:1
SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 19.38 1.0 20 6] 96.9 74-129 19.28 0.525 30
Toluene 20.29 1.0 20 0 101 75-128 20.61 1.59 30
Ethylbenzene 19.39 1.0 20 0 96.9 73-127 19.62 1.18 30
Xylenes, Total 58.51 3.0 60 0 97.5 74127 59.35 1.43 30
Surr: 4-Bromofiuorobenzene 27.63 1.0 30 0 92.1 75-131 28.65 3.62 30
Surr: Trifluorotoluene 28.49 1.0 30 0 95 73-130 28.6 0.39 30

Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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i
Client: Navajo Refining Company
Work Order: 1006150

QC BATCH REPORT

Project: Lea Refining Soil Borings

Batch ID: R92501 instrument (D BTEX3 Method: SW8021B
g‘, The following samples were analyzed in this batch: 1006150-29A 1006150-30A 1006150-32A
. 1006150-33A 1006150-34A

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: ‘Navajo Refining Company
Work Order: 1006150
Project: Lea Refining Soil Borings

-

QC BATCH REPORT

Batch ID: R92600 Instrument ID FID-9 Method: SW8015

oorere
i B

MBLK Sample ID: GBLKS-061010-R92600 Units: mg/Kg Analysis Date: 6/10/2010 05:51 PM a
Client ID: Run ID: FID-9_100610D SeqNo: 1995719 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD 1
Analyte Result PQL SPKVal  Value %REC  Limit Value %RPD  Limit Qual
Gasoline Range Organics ND 0.050
Surr: 4-Bromofluorobenzene 0.0872 0.0050 0.1 0 87.2  70-130 0 L*
LCS Sampie ID: GLCSS-061010-R32600 Units: mg/Kg Analysis Date: 6/10/2010 05:04 PM
Client ID: Run ID: FID-9_100610D SeqNo: 1995717 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD i
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD Mt Qual
Gasoline Range Organics 1.081 0.050 1 0 108  70-130 0
Surr: 4-Bromofiuorobenzene 0.08969 0.0050 0.1 0 89.7 70-130 0 ’
LCSD Sample ID: GLCSDS-061010-R92600 Units: mg/Kg Analysis Date: 6/10/2010 05:28 PM
Client ID: Run ID: FID-9_100610D SegNo: 1995718 Prep Date: DF: 1 '
SPK Ref Control RPD Ref RPD i
Value 9 Limit Value 4 Limit {
Analyte Resuit PQL SPKVal %REC %RPD Qual r
Gasoline Range Organics 1.161 0.050 1 0 116  70-130 1.081 717 30
Surr: 4-Bromofluorobenzene 0.09016 0.0050 0.1 0 90.2 70-130 0.08969 0.527 30
MS Sample ID: 1006149-10BMS Units: mg/Kg Anailysis Date: 6/10/2010 11:13 PM
Client ID: Run ID: FID-9_100610D SeqNo: 1995732 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  HmMit  Qual
Gasoline Range Organics 1.103 0.050 1 0 110 70-130 0
Surr: 4-Bromofluorobenzene 0.08433 0.0050 0.1 0 84.3 70-130 0 B
MSD Sample ID: 1006149-10BMSD Units: mg/Kg Analysis Date: 6/10/2010 11:36 PM
Client ID: Run {D: FID-9_100610D SeqNo: 1995733 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RrPD LMt Qual
Gasoline Range Organics 1.092 0.050 1 0 109  70-130C 1.103 0.97
Surr: 4-Bromofluorobenzene 0.08751 0.0050 0.1 0 87.5 70-130 0.08433 37 30

1006150-018
1006150-04B

1006150-02B
1006150-05B

The following samples were analyzed in this batch:

1006150-03B
1006150-06B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Navajo Refining Company
1006150
Lea Refining Soil Borings

Work Order:
Project:

QC BATCH REPORT

!Client:

Batch ID: R92601 Instrument 1D FID-9 Method: SW8015

: MBLK Sample ID: GBLKS-061110-R92601 Units: mg/Kg Analysis Date: 6/11/2010 06:14 PM
Client 1D: Run |D: FID-9_100611C SegNo: 1995793 Prep Date: DF: 1
SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
_ Gasoline Range Organics ND 0.050
Surr: 4-Bromofluorobenzene 0.08088 0.0050 0.1 0 80.9 70-130 0
LCS Sample ID: GLCSS-061110-R92601 Units: mg/Kg Analysis Date: 6/11/2010 05:26 PM
Client ID: Run ID: FID-9_100611C SeqNo: 1995791 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RPD LMt Qual
Ef- Gasoline Range Organics 1.117 0.050 1 0 112 70-130 0
Surr: 4-Bromofluorobenzene 0.08903 0.0050 0.1 0 89 70-130 0
LCSD Sample ID: GL.CSDS-061110-R92601 Units: mg/Kg Analysis Date: 6/11/2010 05:49 PM
i Client ID: Run ID: FID-9_100611C SeqNo: 1995792 Prep Date: DF: 1
. SPK Ref Control RPD Ref RF’D
4 Analyte Result PQL SPKVal  Value %REC  Limit Value o%RpD  Limit Qual
Gasoline Range Organics 0.9457 0.050 1 0 946 70-130 1.117 16.6 30
Surr: 4-Bromofluorobenzene 0.08829 0.0050 0.1 0 88.3 70-130 0.08903 0.832 30
»
™ Vs Sample ID: 1006381-03ZMS Units: mg/Kg Analysis Date: 6/11/2010 07:05 PM
Ciient ID: Run ID: FID-9_100611C SegNo: 1995795 Prep Date: DF: 1
! SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Lmit  Qual
Gasoline Range Organics 1.097 0.050 1 0 110  70-130 0
8 Surr: 4-Bromofiuorobenzene 0.08854 0.0050 0.1 0 88.5 70-130 0
w; MISD Sample ID: 1006381-03ZMSD Units: mg/Kg Analysis Date: 6/11/2010 07:27 PM
¥ Client 1D: Run tD: FID-9_100611C SeqNo: 1995796 Prep Daie: DF: 1
SPK Ref Control RPD Ref R_PD'
[ Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD Mt Qual
Gasoline Range Organics 1.093 0.050 1 0 109  70-130 1.097 0.408 30
Surr: 4-Bromofluorobenzene 0.08382 0.0050 0.1 0 83.8 70-130 0.08854 5.48 30

1006150-078
1006150-10B
1006150-13B
1006150-16B
1006150-19B
1006150-228
1006150-258

1006150-08B
1006150-11B
1006150-14B
1006150-17B
1006150-20B
1006150-23B

a The following samples were analyzed in this batch:

1006150-09B
1006150-12B
1006150-15B
1006150-18B
1006150-21B
1006150-24B

“

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client:
Work Order:
Project:

1006150

Navajo Refining Company

Lea Refining Soil Borings

QC BATCH REPORT

Batch ID: R92638

Instrument ID FID-9

Method: SW8015

MBLK Sample ID: GBLKS-061410-R92638 Units: mg/Kg Analysis Date: 6/14/2010 12:25 PM
Client ID: Run ID: FID-9_100614A SeqgNo: 1996780 Prep Date: DF: 1
SPK Ref Contro} RPD Ref RPD
Analyte PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
Gasoline Range Organics 0.050
Surr: 4-Bromofiuorobenzene 0.0050 0.1 0 87.6 70-130 0
LCS Sample iD: GLCSS-061410-R92638 Units: mg/Kg Analysis Date: 6/14/2010 11:39 AM
Client ID: Run ID: FID-9_100614A SegNo: 1996778 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte PQL SPKVal  Value %REC ~ Limit Value %RrPD  HmMit  Qual
Gasoline Range Organics 0.050 1 0 112 70-130 0
Surr: 4-Bromofluorobenzene 0.0050 0.1 0 93.6 70-130 0
LCSD Sample ID: GLCSDS-061410-R92638 Units: mg/Kg Analysis Date: 6/14/2010 12:02 PM
Client ID: Run ID: FID-9_100614A SeqgNo: 1996779 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte PQL SPKVval Value %REC  Limit Value %Rpp  Limit Qual
Gasoline Range Organics 0.050 1 0 112 70-130 1.118 0.19 30
Surr: 4-Bromofluorobenzene 0.0050 0.1 0 946 70-130 0.09358 1.07 30
MS Sample |D: 1006150-30BMS Units: mg/Kg Analysis Date: 6/14/2010 02:43 PM
Client ID: CSB-3 70" Run ID: FID-9_100614A SeqNo: 1996786 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte PQL SPKVal Value %REC ~ Limit Vaiue %RPD  HMit  Qual
Gasoline Range Organics 0.050 1 0 116 70-130 0
Surr: 4-Bromofiuorobenzene 0.0050 0.1 0 949 70-130 0
MSD Sample ID: 1006150-30BMSD Units: mg/Kg Analysis Date: 6/14/2010 03:06 PM
Client ID: CSB-3 70' Run ID: FID-9_100614A SeqNo: 1996787 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte PQL SPKVval  Value %REC  Limit Vaiue %RPD LMt Qual
Gasoline Range Organics 0.050 1 0 115  70-130 1.156 0.92 30
Surr: 4-Bromofluorobenzene 0.0050 0.1 0 93.2 70-130 0.09492 1.82 30

The following samples were analyzed in this batch:

1006150-268B
1006150-298
1006150-33B

1006150-27B
1006150-308
1006150-34B

1006150-288 |
1006150-328
1006150-35B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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QC BATCH REPORT

SeqNo: 1988887

Analysis Date: 6/8/2010 02:07 PM

Prep Date: 6/7/2010 DF: 1
RPD Ref RPD
Value %RPD Limit Qual

J

Client: Navajo Refining Company
Work Order: 1006150
Project: Lea Refining Soil Borings
Batch ID: 43544 Instrument ID 1ICS3K2 Method: E300
1 MBLK Sample ID: WBLKS2-060710-43544
Client ID: Run ID: ICS3K2_100608A
Analyte Result PQL SPKVal
Chloride 3.49 50
Surr: Selenate (surr) 51.8 1.0 50
LCS Sample ID: WLCSS2-060710-43544
Client ID: Run ID: ICS3K2_100608A
Analyte Result PQL SPK Val
Chloride 195.7 5.0 200
Surr: Selenate (surr) 49.65 1.0 50

SeqNo: 1988889

Analysis Date: 6/8/2010 02:28 PM

Prep Date: 6/7/2010 DF:1
RPD Ref RPD
Value %RPD Limit Qual
0
0

Sample ID: 1006150-01BMS
&l Ciient ID: CSB-1 1-2" Run ID: ICS3K2_100608A

=2
w

SeqNo: 1988891

Analysis Date: 6/8/2010 06:39 PM

Prep Date: 6/7/2010 DF: 1
RPD Ref RPD
Value %RPD Limit Qual
0
0

SeqNo: 1988925

Analysis Date: 6/9/2010 03:42 AM

Prep Date: 6/7/2010 DF: 1
RPD Ref RPD
Value %RPD Limit Qual
0
0

SeqNo: 1988893

Analysis Date: 6/8/2010 07:01 PM

Prep Date: 6/7/2010 DF: 1
RPD Ref RPD
Value %RPD Limit Qual

303.9 0.0986 20
51.45 0.349 20

SeqNo: 1988926

Analysis Date: 6/9/2010 04:03 AM

Prep Date: 6/7/2010 DF: 1
RPD Ref RPD
Value %RPD Limit Qual

110.6 0.188 20
50.26 0.354 20

Analyte Result PQL SPKVal
Chloride 303.9 5.0 99.8
Surr: Selenate (surr) 51.45 1.0 49.9
B vs Sampie ID: 1006150-20BMS
Client ID: CSB-2 80' Run 1D: ICS3K2_100608A
Analiyte Result PQL SPKVal
g Chloride 110.6 50  99.01
2 Surr: Selenate (surr) 50.26 0.99 49.5
g MSD Sample ID: 1006150-01BMSD
Client ID: CSB-1 1-2' Run ID: ICS3K2_100608A
E Analyte Result PQL SPK Val
Chlicride 303.6 5.0 99.8
Surr: Selenate (surr) 51.63 1.0 49.9
| msD Sample ID: 1006150-20BMSD
Client ID: CSB-2 80’ Run ID: ICS3K2_100608A
Analyte Result PQL SPKVal
" Chloride 110.9 50 99.01
#  Surr: Selenate (surr) 50.44 0.99 49.5
I Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1006150

Project: Lea Refining Soil Borings

Batch I1D: 43544 Instrument ID ICS3K2 Method: E300

The following samples were analyzed in this batch:

1006150-01B
1006150-04B
1006150-07B
1006150-10B
1006150-13B
1006150-16B
1006150-198

1006150-02B
1006150-05B
1006150-08B
1006150-11B
1006150-14B
1006150-17B
1006150-20B

1006150-03B
1006150-06B
1006150-09B
1006150-12B
1006150-15B
1006150-18B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Navajo Refining Company
1006150
Lea Refining Soil Borings

Client:
Work Order:
PrOJect

QC BATCH REPORT

n

Batch ID:; 43545 Instrument ID ICS3000

Method: E300

MBI K Sample ID: WBLKS3-060710-43545 Units: mg/Kg Analysis Date: 6/9/2010 11:14 AM
Cllent ID: Run ID: ICS3000_100609A SeqNo: 1989136 Prep Date: 6/7/2010 DF: 1
B SPK Ref Control RPD Ref RPD
Bl Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD  Limit Qual
Chlcride ND 5.0
Surr: Selenate (surr) 56.55 1.0 50 0 113 85-115 0
LCS Sample ID: WLCSS3-060710-43545 Units: mg/Kg Analysis Date: 6/9/2010 11:36 AM
Chent ID: Run ID: ICS3000_100609A SeqNo: 1989137 Prep Date: 6/7/2010 DF: 1
| SPK Ref Control ~ RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC  Limit Value %RPD  Limit Qual
Chlc ride 201.5 5.0 200 0 101 90-110 0
Surr: Selenate (surr) 56.01 1.0 50 0 112 85-115 0
5} MS Sample ID: 1006150-21BMS Units: mg/Kg Analysis Date: 6/9/2010 12:19 PM
2l Client ID: CSB-2 90 Run ID: 1ICS3000_100609A SeqNo: 1989140 Prep Date: 6/7/2010 DF: 1
SPK Ref Control RPD Ref RPD
g Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
Chilcride 109.2 5.0 99.01 12.65 97.5 75125
Surr: Selenate (surr) 51.12 0.99 49.5 0 103  80-120 0
wms Sample ID: 1006150-35BMS Units: mg/Kg Analysis Date: 6/9/2010 06:28 PM
Client ID: CSB-3 110" Run ID: ICS3000_100609A SeqNo: 1989158 Prep Date: 6/7/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RPD  Limit Qual
N Chicride 1245 5.0 99.8 26.47 98.3 75125
d  Surr: Selenate (surr) 51.31 1.0 49.9 0 103  80-120
w MSD Sample ID: 1006150-21BMSD Units: mg/Kg Analysis Date: 6/9/2010 12:41 PM
M Client ID: CSB-2 90° Run ID: ICS3000_100609A SeqNo: 1989142 Prep Date: 6/7/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD MMt Qual
B Chioride 109 5.0 99.01 12.65 97.3 75-125 109.2 0.154 20
Surr: Selenate (surr) 48.06 0.99 49.5 0 97.1  80-120 51.12 6.17 20
B MSD Sample ID: 1006150-35BMSD Units: mg/Kg Analysis Date: 6/9/2010 06:50 PM

Client ID: CSB-3 110°

Run ID: ICS3000_100609A SeqNo: 1989159 Prep Date: 6/7/2010 DF:1
SPK Ref Control RPD Ref RPD
B Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
= Chloride 124.4 5.0 99.8 26.47 98.1 75-125 124.5 0.112 20
Surr: Selenate (surr) 51.28 1.0 49.9 0 103  80-120 51.31  0.0584 20

! Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1006150

Project: Lea Refining Soil Borings

Batch ID: 43545 Instrument ID 1CS3000 Method: E300

The following samples were analyzed in this batch:

1006150-21B
1006150-24B
1006150-27B
1006150-30B
1006150-34B

1006150-22B
1006150-25B
1006150-28B
1006150-32B
1006150-358

1006150-23B
1006150-268B
1006150-29B
1006150-33B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Laboratory Group Date: 18-Jun-10
Client: Navajo Refining Company QUALIFIERS
Project: Lea Refining Soil Borings ACRONYMS, ,UNITS

WorkOrder: 1006150

Qualifier Description

* Value exceeds Regulatory Limit
a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
M Manually integrated, see raw data for justification
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL

u,

Acronvm Description
DUP Method Duplicate
LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
Matrix Spike Duplicate

Post Digestion Spike
PQL Practical Quantitaion Limit
SD Serial Dilution
SDL Sample Detection Limit

TRRP Texas Risk Reduction Program
Units Reported Description

mg/Kg Milligrams per Kilogram

mg/L Milligrams per Liter

~
g 2
7S
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ALS Laboratory Group

Sample Receipt Checklist

Client Name: NAVAJO REFINING Date/Time Received: 04-Jun-10 08:55
Work Order: 1006150 Received by: RSZ
Checklist completed by })Qw/«vwé Sk 04-Jun-10 Reviewed by:

eSignature Date eSignature Date
Matrices: soil
Carrier name: FedEx
Shipping container/cooler in good condition? Yes V] No [ Not Present [
Custody seals intact on shipping container/cooler? Yes W] No L] Not Present [
Custody seals intact on sample bottles? Yes [ No [ Not Present
Chain of custody present? Yes W No [
Chain of custody signed when relinquished and received? Yes M No [
Chain of custody agrees with sample labels? Yes No [
Samples in proper container/bottle? Yes W) No [
Sample containers intact? Yes M No [
Sufficient sample volume for indicated test? Yes W] No []
All samples received within holding time? Yes /] No L]
Container/Temp Blank temperature in compliance? Yes M No [
Temperature(s)/Thermometer(s): [L.Gc 1.2¢ | [0_0; |
Cooler(s)/Kit(s): L |
Water - VOA vials have zero headspace? Yes W No ] No VOA vials submitted []
Water - pH acceptable upon receipt? Yes [J No ] N/A
pH adjusted? Yes [] No [ n/A
pH adjusted by: ’_ j
Login Notes:
Client Contacted: Date Contacted: Person Contacted:
Contacted By: Regarding:
Comments:
CorrectiveAction:
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ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

24-Jun-2010

Darrell Moore

Navajo Refining Company
PO Box 159

Artesia, NM 88211

Tel: (575) 748-6733
Fax: (575) 746-5421
Re: Lea Refinery Soil Barings Work Order: 1006299

Dear Darrell,

ALS Laboratory Group received 13 samples on 09-Jun-2010 08:50 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Laboratory Group and for
only the analyses requested. Results are expressed as "as received" unless otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the Case
Narrative or as noted with qualifiers in the QC batch information. Should this laboratory report need to be

reproduced, it should be reproduced in full unless written approval has been obtained by ALS Laboratory
Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 30.
If you have any questions regarding this report, please feel free to call me.
Sincerely,

Ay F T bl

Electronically approved by: Tiffany Van

JayLynn F Thibault
Project Manager

Certificate No: T104704231-09A-TX

ALS Group USA, Corp.
Partof the ALS Laboratory Group
10450 Stancliff Rd, Suite 210 Houston, Texas 77099-4338
Phone: (281) 530-5656 Fax: (281)530-5887

www.alsglobal.com  www.elabi.com

A Campbell Brothers Limited Company




ALS Laboratory Group Date: 24-Jun-10
Client: Navajo Refining Company

Project: Lea Refinery Soil Barings Work Order Sample Summary
Work Order: 1006299

Lab Samp ID Client Sample ID

1006299-01
1006299-02
1006299-03
1006299-04
1006299-05
1006299-06
1006299-07
1006299-08
1006299-09
1006299-10
1006299-11
1006299-12
1006299-13

CSB-4 5'
CSB-4 10'
CSB-4 20/
CSB-4 30
CSB-4 40'
CSB-4 50'
CSB-4 60'
CSB-4 70!
CSB-4 80'
CSB-4 90'
CSB-4 100’
CSB-4 110’
Trip Blank 052810-65

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Water

Tag Number

Collection Date

Date Received Hold

6/4/2010 07:00
6/4/2010 07:10
6/4/2010 07:15
6/4/2010 07:25
6/4/2010 07:35
6/4/2010 07:45
6/4/2010 08:05
6/4/2010 08:15
6/4/2010 08:25
6/4/2010 08:35
6/4/2010 08:45
6/4/2010 08:55
6/4/2010

6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
6/9/2010 08:50
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Date: 24-Jun-10

ALS Laboratory Group
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Case Narrative

Work Order: 1006299

Batch 43634, DRO: The MS/MSD was performed on an unrelated sample.
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ALS Laboratory Group

Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 5 Lab ID: 1006299-01
Collection Date: 6/4/2010 07:00 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/10/2010 Analyst: KMB
TPH (Diesel Range) 84 8.5 mg/Kg 5 6/23/2010 02:53 PM
TPH (Motor Oil Range) 98 17 mg/Kg 5 6/23/2010 02:53 PM
Surr: 2-Fluorobiphenyl 97.6 70-130 %REC 5 6/23/2010 02:53 PM
GASOLINE RANGE ORGANICS SWg015 Analyst: KKP
Gasoline Range Organics 0.36 0.050 mg/Kg 1 6/17/2010 05:02 PM
Surr: 4-Bromofluorobenzene 115 70-130 %REC 1 6/17/2010 05:02 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/16/2010 09:43 PM
Toluene ND 0.0010 mg/Kg 1 6/16/2010 09:43 PM
Ethylbenzene 0.0033 0.0010 mg/Kg 1 6/16/2010 09:43 PM
Xylenes, Total 0.0087 0.0030 mg/Kg 1 6/16/2010 09:43 PM
Surr: 4-Bromofiuorobenzene 125 75-131 %REC 1 6/16/2010 09:43 PM
Surr: Trifluorotoluene 103 73-130 %REC 1 6/16/2010 09:43 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 163 4.93 mg/Kg 1 6/24/2010 01:26 AM
Surr: Selenate (surr) 107 85-115 %REC 1 6/24/2010 01:26 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 10' Lab ID: 1006299-02
Collection Date: 6/4/2010 07:10 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed -
TPH DRO/ORO SW8015M Prep Date: 6/10/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/23/2010 10:25 AM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/23/2010 10:25 AM
Surr: 2-Fluorobipheny! 71.1 70-130 %REC 1 6/23/2010 10:25 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 05:25 PM
Surr: 4-Bromofluorobenzene 110 70-130 %REC 1 6/17/2010 05:25 PM
BTEX SwWsgo021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/16/2010 10:03 PM
Toluene ND 0.0010 mg/Kg 1 6/16/2010 10:03 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/16/2010 10:03 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/16/2010 10:03 PM
Surr: 4-Bromofluorobenzene 108 75-131 %REC 1 6/16/2010 10:03 PM
Surr: Trifluorotoluene 102 73-130 %REC 1 6/16/2010 10:03 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 523 5.00 mg/Kg 1 6/24/2010 01:41 AM
Surr: Selenate (surr) 1083 85-115 %REC 1 6/24/2010 01:41 AM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.
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Date: 24-Jun-10

ALS Laboratory Group
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 2¢' Lab ID: 1006299-03
Collection Date: 6/4/2010 07:15 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SWE&015M Prep Date: 6/10/2010 Analyst: KMB
TPH (Diesel Range) 240 17 mg/Kg 10 6/23/2010 01:14 PM
TPH (Motor Oil Range) 320 34 mg/Kg 10 6/23/2010 01:14 PM
Surr: 2-Fluorobiphenyl! 87.1 70-130 %REC 10 6/23/2010 01:14 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 05:49 PM
Surr: 4-Bromofluorobenzene 109 70-130 %REC 1 6/17/2010 05:49 PM
BTEX SWg021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 01:31 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 01:31 PM
Ethylbenzene ND 0.0010 ma/Kg 1 ©6/17/2010 01:31 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 01:31 PM
Surr: 4-Bromofluorobenzene 99.5 75-131 %REC 1 6/17/2010 01:31 PM
Surr: Trifluorotoluene 99.4 73-130 %REC 1 6/17/2010 01:31 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 1,880 49.9 mg/Kg 10 6/24/2010 11:31 AM
Surr: Selenate (surr) 107 85-115 %REC 10 6/24/2010 11:31 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Date: 24-Jun-10

ALS Laboratory Group
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 30 Lab ID: 1006299-04
Collection Date: 6/4/2010 07:25 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/10/2010 Analyst: KMB
TPH (Diesel Range) 19 1.7 mg/Kg 1 6/23/2010 10:25 AM
TPH (Motor Oil Range) 32 3.4 mg/Kg 1 6/23/2010 10:25 AM
Surr: 2-Fluorobiphenyl 73.1 70-130 %REC 1 6/23/2010 10:25 AM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 06:12 PM
Surr: 4-Bromofluorobenzene 110 70-130 %REC 1 6/17/2010 06:12 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/16/2010 10:43 PM
Toluene ND 0.0010 mg/Kg 1 6/16/2010 10:43 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/16/2010 10:43 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/16/2010 10:43 PM
Surr: 4-Bromofluorobenzene 110 75-131 %REC 1 6/16/2010 10:43 PM
Surr: Trifluorofoluene 99.8 73-130 %REC 1 6/16/2010 10:43 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 1,660 49.3 mg/Kg 10 6/24/2010 10:10 AM
Surr: Selenate (surr) 100 85-115 %REC 10 6/24/2010 10:10 AM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 40 Lab ID: 1006299-05
Collection Date: 6/4/2010 07:35 AM Matrix: SOIL
k
|
Report Dilution .
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/10/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/12/2010 10:59 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/12/2010 10:59 PM i
Surr: 2-Fluorobipheny! 70.7 70-130 %REC 1 6/12/2010 10:59 PM v
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 06:35 PM
Surr: 4-Bromofluorobenzene 111 70-130 %REC 1 6/17/2010 06:35 PM
BTEX SWs8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 01:52 PM I
Toluene ND 0.0010 mg/Kg 1 6/17/2010 01:52 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/17/2010 01:52 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 01:52 PM
Surr: 4-Bromofluorobenzene 101 75-131 %REC 1 6/17/2010 01:52 PM "
Surr: Trifluorotoluene 99.7 73-130 %REC 1 6/17/2010 01:52 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 2,190 49.7 mg/Kg 10 6/24/2010 10:24 AM
Surr: Selenate (surr) 99.6 85-115 %REC 10 6/24/2010 10:24 AM
Note: See Qualifiers Page for a list of qualifiers and their exptanation. !
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ALS Laboratory Group Date: 24-Jun-10

Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 50! Lab ID: 1006299-06
[ Collection Date: 6/4/2010 07:45 AM Matrix: SOIL
- Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/10/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/12/2010 10:40 PM
] TPH (Motor Oil Range) ND 3.4 mglKg 1 6/12/2010 10:40 PM
R Surr: 2-Fluorobiphenyl 77.2 70-130 %REC 1 6/12/2010 10:40 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 06:59 PM
Surr: 4-Bromofluorobenzene 109 70-130 %REC 1 6/17/2010 06:59 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 02:12 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 02:12 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/17/2010 02:12 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 02:12 PM
Surr: 4-Bromofluorobenzene 102 75-131 %REC 1 6/17/2010 02:12 PM
Surr: Trifluorotoluene 99.2 73-130 %REC 1 6/17/2010 02:12 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chiloride 1,300 49.9 mg/Kg 10 6/24/2010 10:39 AM
Surr: Selenate (surr) 95.9 85115 %REC 10 6/24/2010 10:39 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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Date:

24-Jun-10

ALS Laboratory Group
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 60 Lab ID: 1006299-07
Collection Date: 6/4/2010 08:05 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SWa015M Prep Date: 6/11/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/11/2010 07:29 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/11/2010 07:29 PM
Surr: 2-Fluorobiphenyl 71.8 70-130 %REC 1 6/11/2010 07:29 PM
GASOLINE RANGE ORGANICS SW§8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 07:22 PM
Surr; 4-Bromofiuorobenzene 110 70-130 %REC 1 6/17/2010 07:22 PM
BTEX SW§g021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 02:32 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 02:32 PM
Ethyibenzene ND 0.0010 mg/Kg 1 6/17/2010 02:32 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 02:32 PM
Surr: 4-Bromofluorobenzene 108 75-131 %REC 1 6/17/2010 02:32 PM
Surr: Trifluorotoluene 101 73-130 %REC 1 6/17/2010 02:32 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chiloride 1,130 49.6 mg/Kg 10 6/24/2010 10:53 AM
Surr: Selenate (surr) 101 85-115 %REC 10 6/24/2010 10:53 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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E ALS Laboratory Group

Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 70’ Lab ID: 1006299-08
Collection Date: 6/4/2010 08:15 AM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/11/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mag/Kg 1 6/11/2010 07:48 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/11/2010 07:48 PM
Surr: 2-Fluorobipheny! 70.3 70-130 %REC 1 6/11/2010 07:48 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 07:45 PM
Surr: 4-Bromofluorobenzene 108 70-130 %REC 1 6/17/2010 07:45 PM
BTEX SwW8g021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 02:52 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 02:52 PM
Ethytbenzene ND 0.0010 mg/Kg 1 6/17/2010 02:52 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 02:52 PM
Surr: 4-Bromofluorobenzene 107 75-131 %REC 1 6/17/2010 02:52 PM
Surr: Trifluorotoluene 102 73-130 %REC 1 6/17/2010 02:52 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 986 49.7 mg/Kg 10 6/24/2010 11:08 AM
Surr: Selenate (surr) 102 85-115 %REC 10 6/24/2010 11:08 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 80' Lab ID: 1006299-09
Collection Date: 6/4/2010 08:25 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/11/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/11/2010 08:08 PM
TPH (Motor Qil Range) ND 3.4 mg/Kg 1 6/11/2010 08:08 PM
Surr: 2-Fluorobipheny! 73.2 70-130 %REC 1 6/11/2010 08:08 PM
GASOLINE RANGE ORGANICS SW801%& Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 09:18 PM
Surr: 4-Bromofluorobenzene 103 70-130 %REC 1 6/17/2010 09:18 PM
BTEX sSwgo021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 03:12 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 03:12 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/17/2010 03:12 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 03:12 PM
Surr: 4-Bromofluorobenzene 107 75-131 %REC 1 6/17/2010 03:12 PM
Surr: Trifluorotoluene 100 73-130 %REC 1 6/17/2010 03:12 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 222 4.97 mg/Kg 1 6/24/2010 03:22 AM
Surr: Selenate (surr) 104 85-115 %REC 1 6/24/2010 03:22 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 24-Jun-10

Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 90 Lab ID: 1006299-10
Collection Date: 6/4/2010 08:35 AM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/11/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/11/2010 08:27 PM
TPH (Motor Oil Range) ND 3.4 mg/Kg 1 6/11/2010 08:27 PM
Surr: 2-Fluorobiphenyl 70.9 70-130 %REC 1 6/11/2010 08:27 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 09:41 PM
Surr: 4-Bromofluorobenzene 101 70-130 %REC 1 6/17/2010 09:41 PM
w DBTEX SW8021B Analyst: KKP
~ Benzene ND 0.0010 mg/Kg 1 6/17/2010 03:32 PM
: Toluene ND 0.0010 mg/Kg 1 6/17/2010 03:32 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/17/2010 03:32 PM
A Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 03:32 PM
i Surr: 4-Bromofluorobenzene 107 75-131 %REC 1 6/17/2010 03:32 PM
Surr: Trifluorotoluene 99.8 73-130 %REC 1 6/17/2010 03:32 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 8.43 4.90 mg/Kg 1 6/24/2010 04:50 AM
Surr: Selenate (surr) 103 85-1156 %REC 1 6/24/2010 04:50 AM
! Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 100 Lab ID: 1006299-11
Collection Date: 6/4/2010 08:45 AM Matrix: SOIL
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/11/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/11/2010 08:46 PM
TPH (Motor Oil Range) ND 3.4 mglKg 1 6/11/2010 08:46 PM
Surr: 2-Fluorobipheny! 75.6 70-130 %REC 1 6/11/2010 08:46 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 10:04 PM
Surr: 4-Bromofluorobenzene 104 70-130 %REC 1 6/17/2010 10:04 PM
BTEX SW8021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 03:52 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 03:52 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/17/2010 03:52 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 03:52 PM
Surr: 4-Bromofluorobenzene 105 75-131 %REC 1 6/17/2010 03:52 PM
Surr: Trifluorotoluene 96.5 73-130 %REC 1 ©6/17/2010 03:52 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 593 4.98 mg/Kg 1 6/24/2010 05:04 AM
Surr: Selenate (surr) 105 85-115 %REC 1 6/24/2010 05:04 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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ALS Laboratory Group Date: 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: CSB-4 110 Lab ID: 1006299-12
Collection Date: 6/4/2010 08:55 AM Matrix: SOIL
Report Dilution
Analyses Result Qual Limit  Units Factor Date Analyzed
TPH DRO/ORO SW8015M Prep Date: 6/11/2010 Analyst: KMB
TPH (Diesel Range) ND 1.7 mg/Kg 1 6/11/2010 09:06 PM
TPH (Motor Oit Range) ND 3.4 mglKg 1 6/11/2010 09:06 PM
Surr: 2-Fluorobipheny! 70.7 70-130 %REC 1 6/11/2010 09:06 PM
GASOLINE RANGE ORGANICS SW8015 Analyst: KKP
Gasoline Range Organics ND 0.050 mg/Kg 1 6/17/2010 10:28 PM
Surr: 4-Bromofiuorobenzene 103 70-130 %REC 1 6/17/2010 10:28 PM
BTEX SWg021B Analyst: KKP
Benzene ND 0.0010 mg/Kg 1 6/17/2010 05:18 PM
Toluene ND 0.0010 mg/Kg 1 6/17/2010 05:18 PM
Ethylbenzene ND 0.0010 mg/Kg 1 6/17/2010 05:18 PM
Xylenes, Total ND 0.0030 mg/Kg 1 6/17/2010 05:18 PM
Surr: 4-Bromofluorobenzene 102 75-131 %REC 1 6/17/2010 05:18 PM
Surr: Trifluorotoluene 100 73-130 %REC 1 6/17/2010 05:18 PM
ANIONS E300 Prep Date: 6/10/2010 Analyst: DM
Chloride 84.1 4.97 mg/Kg 1 6/24/2010 05:19 AM
Surr: Selenate (surr) 106 85-115 %REC 1 6/24/2010 05:19 AM

Note:

See Qualifiers Page for a list of qualifiers and their explanation.
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Date:

ALS Laboratory Group 24-Jun-10
Client: Navajo Refining Company
Project: Lea Refinery Soil Barings Work Order: 1006299
Sample ID: Trip Blank 052810-65 Lab ID: 1006299-13
Collection Date: 6/4/2010 Matrix: WATER
Report Dilution
Analyses Result  Qual Limit  Units Factor Date Analyzed
BTEX Sw§g0218 Analyst: KKP
Benzene ND 0.0010 mg/L 1 6/15/2010 11:51 AM
Toluene ND 0.0010 mg/L 1 6/15/2010 11:51 AM
Ethylbenzene ND 0.0010 mg/L 1 6/15/2010 11:51 AM
Xylenes, Total ND 0.0033 mg/L 1 6/15/2010 11:51 AM
Surr: 4-Bromofluorobenzene 114 77-129 %REC 1 6/15/2010 11:51 AM
Surr: Trifluorotoluene 91.5 75-130 %REC 1 6/15/2010 11:51 AM
Note: See Qualifiers Page for a list of qualifiers and their explanation.
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MALS Laboratory Group Date: 24-Jun-10

Client: Navajo Refining Company QC BATCH REPORT
[AWork Order: 1006299
“Project: Lea Refinery Soil Barings
.; Batch ID: 43613 Instrument 1D FiD-8 Method: SW8015M
MBLK Sample ID: FBLKS4-100610-43613 Units: mg/Kg Analysis Date: 6/23/2010 10:44 AM
Client ID: Run ID: FID-8_100610B SeqNo: 2004197 Prep Date: 6/10/2010 DF: 1
SPK Ref Control RPD Ref R.PD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
TPH (Diesel Range) ND 1.7
" TPH (Motor Oil Range) ND 3.4
Surr: 2-Fluorobipheny! 3.499 0.10 3.33 0 105  70-130 0

piLcS Sample ID: FLCSS4-100610-43613 Units: mg/Kg Analysis Date: 6/23/2010 11:03 AM
Client ID: Run ID: FID-8_100610B SeqNo: 2004200 Prep Date: 6/10/2010 DF:1
I SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
TPH (Diesel Range) 34.69 1.7 33.33 0 104  70-130 0
ITPH {Motor Oil Range) 33.74 34 33.33 0 101 70-130 0
Surr: 2-Fluorobiphenyl! 3.943 0.10 3.33 0 118  70-130 0
MS Sample ID: 1006299-04BMS Units: mg/Kg Analysis Date: 6/23/2010 10:44 AM
” Client ID: CSB-4 30° Run ID: FID-8_100610B SeqNo: 2004225 Prep Date: 6/10/2010 DF: 1
SPK Ref Control RPD Ref R_PD
IAnalyte Result PQL SPKval  Value %REC ~ Limit Value %RPD LMt Qual
TPH (Diesel Range) 4418 1.7 33.3 19.18 751 70130
4 TPH (Motor Qil Range) 62.66 3.4 33.3 31.76 92.8 70-130
Surr: 2-Fluorobipheny! 2.763 0.10 3.327 0 83 70-130 0
wy MSD Sample 1D: 1006299-04BMSD Units: mg/Kg Analysis Date: 6/23/2010 11:03 AM
Client ID: CSB-4 30" Run ID: FID-8_100610B SeqNo: 2004226 Prep Date: 6/10/2010 DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPpD  Limit Qual
TPH (Diesel Range) 47.04 1.7 33.25 19.18 83.8 70-130 4418 6.27 30
TPH (Motor Oil Range) 68.46 3.4 33.25 31.76 110  70-130 62.66 8.84 30 E
Surr: 2-Fluorobiphenyl! 2.969 0.10 3.322 0 89.4 70-130 2.763 7.19 30
The following samples were analyzed in this batch: 1006299-01B 1006299-02B 1006299-03B
l 1006299-04B 1006299-05B 1006299-06B
E Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 1006299
Project: Lea Refinery Soil Barings

QC BATCH REPORTI

Batch ID: 43634 Instrument [D FID-8

Method: SW8015M

MBLK Sample ID: FBLKS1-100611-43634 Units: mg/Kg Analysis Date: 6/11/2010 06:50 PM
Client ID: Run ID: FiD-8_100611C SegNo:2000514 Prep Date: 6/11/2010 DF: 1
SPK Ref Control RPD Ref R_PD
Analyte Result PQL SPKVal  Value %REC  Limit Value %RPD  Limit Qual
TPH (Diesel Range) ND 1.7
TPH (Motor Oil Range) ND 3.4
Surr: 2-Fluorobipheny! 2.866 0.10 3.33 0 86.1 70-130 0
LCS Sample ID: FLCGSS1-100611-43634 Units: mg/Kg Analysis Date: 6/11/2010 07:10 PM
Client ID: Run ID: FID-8_100611C SeqgNo:2000515 Prep Date: 6/11/2010 DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qual
TPH (Diesel Range) 24.39 1.7 33.33 0 732 70-130 0
TPH (Motor Oil Range) 26.01 3.4 33.33 0 78  70-130 0
Surr: 2-Fluorobiphenyl! 3.183 0.10 3.33 0 95.6 70-130) 0
MSs Sample ID: 1006312-06AMS Units: mg/Kg Analysis Date: 6/12/2010
Client ID: Run ID: FID-8_100611C SeqNo: 2000527 Prep Date: 6/11/2010 DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  Limit Qual
TPH (Diesel Range) 369.7 1.7 33.31 450.1 -242  70-130 0 SEO
TPH (Motor Oil Range) 3998 34 33.31 4560 -1690  70-130 SEO
Surr: 2-Fluorobipheny! 6.66 0.10 3.328 0 200 70-130 0 S
MSD Sample ID: 1006312-06AMSD Units: mg/Kg Analysis Date: 6/12/2010 12:19 AM
Client ID: Run ID: FID-8_100611C SeqNo: 2000528 Prep Date: 6/11/2010 DF: 1
SPK Ref Control RPD Ref RPD
Analyte Resuit PQL SPKval Value %REC ~ Limit Value %RPD LMt Qual
TPH (Diesel Range) 294.2 1.7 33.26 450.1 -469  70-130 369.7 22.8 30 SEO
TPH (Motor Oil Range) 3279 3.4 33.26 4560 -3850  70-130 3998 19.7 30 SEO
Surr: 2-Fluorobipheny! 5.639 0.10 3.323 0 167 70-130 6.66 18.4 30 S

1006299-07B
1006299-10B

The following samples were analyzed in this batch:

1006299-08B
1006299-11B

1006299-09B
1006299-12B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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EClient:

Work Order: 1006299

Navajo Refining Company

Lea Refinery Soil Barings

QC BATCH REPORT

Instrument ID BTEX1

Method: SW8021B

Sample ID: MEOHW1-061510-R92642 Units: pg/L Analysis Date: 6/15/2010 10:58 AM
' Client ID: Run ID: BTEX1_100615A SeqNo: 1996846 Prep Date: DF: 1
! SPK Ref Control RPD Ref RPD
8 Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt Qqual
Benzene ND 1.0
i Toluene ND 1.0
&2 Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
I Surr: 4-Bromofluorobenzene 33.88 1.0 30 0 113 77-129 0
Surr: Trifluorotoluene 27.75 1.0 30 0 92.5 75130 0
n MBLK Sample ID: BBLKW1-061510-R92642 Units: yg/L Analysis Date: 6/15/2010 11:15 AM
l Client ID: Run ID: BTEX1_100615A SeqNo: 1996847 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
IAnalyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt qQual
Benzene ND 1.0
Toluene ND 1.0
' Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 34.29 1.0 30 0 114  77-129 0
I Surr: Trifluorotoluene 27.12 1.0 30 0 904 75130 0
Sample ID: BLCSW1-061510-R92642 Units: pg/L Analysis Date: 6/15/2010 10:23 AM
ICIlent ID: Run ID: BTEX1_100615A SeqNo: 1996845 Prep Date: DF: 1
SPK Ref Control RPD Ref RP[_)
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
l Benzene 20.51 1.0 20 0 103 77-126 0
Toluene 17.26 1.0 20 0 86.3 80-124 0
Ethylbenzene 18.63 1.0 20 0 93.2 76-125 0
I Xylenes, Total 53.43 3.0 60 0 83.1 79124 0
Surr: 4-Bromofluorobenzene 35.76 1.0 30 0 119 77-129 0
Surr: Trifluorotoluene 28.11 1.0 30 0 93.7 75-130 0
2 VS Sample ID: 1006372-06AMS Units: pg/L Analysis Date: 6/15/2010 02:09 PM
Client ID: Run iD: BTEX1_100615A SeqNo: 1996857 Prep Date: DF: 1
! SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD Mt Qual
. Benzene 22.24 1.0 20 0 111 77-126 0
M Toluene 17.56 1.0 20 0 878 80-124 0
. Ethylbenzene 18.65 1.0 20 0 93.3 76-125 0
Xylenes, Total 54.04 3.0 60 0 90.1 79124 0
Surr: 4-Bromofiuorobenzene 35.07 1.0 30 0 117 77-129 0
Surr: Trifluorotoluene 28.14 1.0 30 0 93.8 75-130 0

¥
B Note:

See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company QC BATCH REPORT
Work Order: 1006299

Project: Lea Refinery Soil Barings
-
Batch iD: R92642 Instrument 1D BTEX1 Method: SW8021B
MSD Sample ID: 1006372-06AMSD Units: pug/L Analysis Date: 6/15/2010 02:26 PM
Client ID: Run ID: BTEX1_100615A SeqNo: 1996858 Prep Date: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL SPKVval Value %REC ~ Limit Value %RrpD LMt Qual
Benzene 22.58 1.0 20 0 113 77-126 22.24 1.49 20
Toluene 17.94 1.0 20 0 89.7 80-124 17.56 2.1 20 ‘
Ethylbenzene 19.24 1.0 20 0 96.2 76-125 18.65 3.1 20
Xylenes, Total 55.42 3.0 60 0 92.4 79124 54.04 2.53 20

Surr: 4-Bromofluorobenzene 35.16 1.0 30 0 117 77-129 35.07 0.241 20

Surr: Trifluorotoluene 27.64 1.0 30 6] 92.1 75130 28.14 1.82 20
The following samples were analyzed in this batch: 1006299-13A
Note: See Qualifiers Page for a list of Qualifiers and their explanation. '
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EClient:

Work Order:

Navajo Refining Company
1006299
Lea Refinery Soil Barings

QC BATCH REPORT

EProject:

Batch ID: R92710 Instrument ID BTEX3

Method: SW8021B

@e MBLK Sample ID: BBLKS1-061610-R92710 Units: pg/Kg Analysis Date: 6/16/2010 11:58 AM
( Client ID: Run ID: BTEX3_100616A SeqNo: 1998357 Prep Date: DF: 1
l" SPK Ref Control ~ RPD Ref RPD
8 Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RpPD  Limit Qual
Benzene ND 1.0
M Toluene ND 1.0
B thylbenzene ND 1.0
Xylenes, Total ND 3.0
! Surr: 4-Bromofluorobenzene 30.53 1.0 30 0 102 75-131 0
Surr: Trifluorotoluene 31.04 1.0 30 0 103 73-130 0
LCS Sample ID: BLCSS1-061610-R92710 Units: ug/Kg Analysis Date: 6/16/2010 11:21 AM
ICIient ID: Run ID: BTEX3_100616A SeqNo:1998356 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD
IR Analyte Result PQL SPKVal  Value %REC  Limit Value  grpp LMt Qual
 Benzene 21.35 1.0 20 0 107 74129 0
Toluene 22.18 1.0 20 0 111 75-128 0
I Ethylbenzene 21.99 1.0 20 0 110 73127 0
¢ Xylenes, Total 67.52 3.0 60 0 113 74127 0
Surr: 4-Bromofluorobenzene 32.71 1.0 30 0 109 75-131 0
I Surr: Trifluorotoluene 31.03 1.0 30 0 103 73-130 0
Sample ID: 1006296-24AMS Units: yg/Kg Analysis Date: 6/16/2010 03:48 PM
lCIlent ID: Run ID: BTEX3_100616A SeqNo: 1998395 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RPD LMt Qual
I Benzene 22.52 1.0 20 0 113 74-129 0
Toluene 22.93 1.0 20 0 115  75-128 0
Ethylbenzene 22.37 1.0 20 0 112 73-127 0
lelenes Total 68.98 3.0 60 0 115 74127 0
Surr: 4-Bromofiuorobenzene 33.95 1.0 30 0 113  75-131 0
Surr: Trifluorotoluene 32.48 1.0 30 0 108 73-130 0
I MSD Sample I1D: 1006296-24AMSD Units: ung/Kg Analysis Date: 6/16/2010 04:08 PM
Client ID: Run ID: BTEX3_100616A SeqNo: 1998396 Prep Date: DF: 1
H SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD LMt Qual
Benzene 21.86 1.0 20 0 109  74-129 22.52 297 30
E Toluene 22.79 1.0 20 0 114  75-128 22.93 0.628 30
Ethylbenzene 23.01 1.0 20 0 115 73-127 22.37 2.79 30
Xylenes, Total 70.21 3.0 60 0 117  74-127 68.98 1.76 30
l Surr: 4-Bromofiuorobenzene 34.65 1.0 30 0 116  75-131 33.95 2.04 30
Surr; Trifluorotoluene 32.03 1.0 30 0 107  73-130 32.48 1.4 30

The following samples were analyzed in this batch: 1006299-01A

1006299-02A

1006299-04A

- eyt
m

I Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client: Navajo Refining Company
Work Order: 1006299
Project: Lea Refinery Soil Barings

QC BATCH REPORT!

Batch ID: R92712 Instrument ID BTEX3 Method: SW8021B

MBLK Sample ID: BBL.KS1-061710-R92712 Units: pg/Kg Analysis Date: 6/17/2010 01:11 PM
Client ID: Run ID: BTEX3_100617A SeqNo:1998400 Prep Date: DF:1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Vaiue %REC ~ Limit Value %rPD LMt qua
Benzene ND 1.0
Toluene ND 1.0 !
Ethylbenzene ND 1.0
Xylenes, Total ND 3.0
Surr: 4-Bromofluorobenzene 31.27 1.0 30 0 104  75-1371 0
Surr: Trifluorotoluene 31.2 1.0 30 0 104  73-130 0
LCS Sample ID: BLCSS1-061710-R92712 Units: yg/Kg Analysis Date: 6/17/2010 12:37 PM
Client ID: Run ID: BTEX3_100617A SeqNo: 1998399 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval Value %REC ~ Limit Value %RPD LMt Qual E
Benzene 20.83 1.0 20 0 104  74-129 0
Toluene 22 1.0 20 0 110 75-128 0
Ethylbenzene 21.85 1.0 20 0 109 73-127 0 I
Xylenes, Total 65.89 3.0 60 0 110 74-127 0
Surr; 4-Bromofiuorobenzene 31.67 1.0 30 0 106  75-131 0
Surr: Trifluorotoluene 31.11 1.0 30 0 104  73-130 0
‘?
MS Sample ID: 1006299-11AMS Units: ug/Kg Analysis Date: 6/17/2010 04:33 PM
Client ID: CSB-4 100’ Run ID: BTEX3_100617A SegNo: 1998410 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD l
Analyte Result PQL SPKval Value %REC ~ Limit Vaiue %RPD  Limit Qual
Benzene 21.39 1.0 20 0 107  74-129 0
Toluene 22.97 1.0 20 0 115 75-128 0
Ethylbenzene 22.26 1.0 20 0 111 73-127 0
Xylenes, Total 67.88 3.0 60 0 113 74127 0 E
Surr: 4-Bromofluorobenzene 32.16 1.0 30 o] 107 75-131 0
Surr: Trifluorotoluene 31.3 1.0 30 0 104  73-130 0
MSD Sample ID: 1006299-11AMSD Units: pg/Kg Analysis Date: 6/17/2010 04:53 PM
Client ID: CSB-4 100" Run ID: BTEX3_100617A SeqNo: 1998411 Prep Date: DF:1 ‘
SPK Ref Control RPD Ref RPD
Analyte Resuit PQL SPKval Vale %REC  Limit Value %RPD LMt Qual
Benzene 20.84 1.0 20 0 104  74-129 21.39 2.59 30
Toluene 22.27 1.0 20 0 111 75-128 22.97 3.09 30
Ethylbenzene 2217 1.0 20 0 111 73-127 22.26 0.4 30 .
Xylenes, Total 67.74 3.0 60 0 113 74127 67.88 0.202 30
Surr: 4-Bromofluorobenzene 32.48 1.0 30 0 108  75-131 32.16 0.988 30
Surr: Trifluorotoluene 30.98 1.0 30 0 103  73-130 31.3 1.04 30 -

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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EClient: Navajo Refining Company
Work Order: 1006299

QC BATCH REPORT

Eroject: Lea Refinery Soil Barings
Batch ID: R92712 Instrument ID BTEX3 Method: SW8021B

ET he following samples were analyzed in this batch: 1006299-03A 1006299-05A 1006299-06A
1006299-07A 1006299-08A 1006299-09A
1006299-10A 1006299-11A 1006299-12A

1

k

% Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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Client; Navajo Refining Company QC BATCH REPORTI
Work Order: 1006299

Project: Lea Refinery Soil Barings ' l
Batch ID: R92970 Instrument ID FID-9 Method: SW8015
MBLK Sample ID: GBLKS-061710-R92970 Units: mg/Kg Analysis Date: 6/17/2010 02:03 PM
Client ID: Run ID: FID-9_100617A SeqNo:2004125 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal Value %REC ~ Limit Value %RPD LMt qual
Gasoline Range Organics ND 0.050
Surr: 4-Bromofluorobenzene 0.1038 0.0050 0.1 0 104  70-130 0
LCS Sample ID: GLCSS-061710-R92970 Units: mg/Kg Analysis Date: 6/17/2010 01:39 PM
Client ID: Run 1D: FID-9_100617A SeqNo: 2004123 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD LMt Qual
Gasoline Range Organics 1.131 0.050 1 0 113 70-130 0
Surr: 4-Bromofluorobenzene 0.1061 0.0050 0.1 0 106  70-130 0
MS Sample ID: 1006299-08BMS Units: mg/Kg Analysis Date: 6/17/2010 08:08 PM
Client ID: CSB-4 70’ Run ID: FID-9_100617A SeqNo:2004140 Prep Date: DF: 1
SPK Ref Control RPD Ref RF’D
Analyte Result PQL SPKval  Value %REC ~ Limit Value %RPD  Limit Qual
Gasoline Range Organics 1.165 0.050 1 0 117 70-130 0
Surr: 4-Bromofluorobenzene 0.1043 0.0050 0.1 0 104  70-130 0
MSD Sample ID: 1006299-08BMSD Units: mg/Kg Analysis Date: 6/17/2010 08:31 PM
Client ID: CSB-4 70’ Run ID: FID-9_100617A SeqNo: 2004141 Prep Date: DF: 1
SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVval  Value %REC ~ Limit Value %RpD  Limit Qual

Surr: 4-Bromofiuorobenzene 0.1067 0.0050 0.1 0 107  70-130 0.1043 2.31 30

The following samples were analyzed in this batch: 1006299-01B 1006299-02B 1006299-03B
1006299-04B 1006299-05B 1006299-06B
1006299-07B 1006299-08B 1006299-09B
1006299-10B 1006299-11B 1006299-12B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
QC Page: 8 of 9
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IClient:

Work Order:

Navajo Refining Company
1006299
Lea Refinery Soil Barings

QC BATCH REPORT

Batch ID: 43619 Instrument 1D ICS3000 Method: E300

Sampie ID: WLC$S$1-061010-43619 Units: mg/Kg

QLCS

Analysis Date: 6/15/2010 01:38 PM

Client ID: Run ID: ICS3000_100615B SeqNo: 1996340 Prep Date: 6/10/2010 DF: 1

% SPK Ref Control RPD Ref RPD

1 Value o Limit Value o Limit

hg Analyte Result PQL SPKVal %REC %RPD Qual
Chloride 189 5.0 200 0 94.5 90-110 0

|{“ Surr: Selenate (surr) 50.36 1.0 50 0 101  85-115 0
MS Sample ID: 1006299-09BMS Units: mg/Kg Analysis Date: 6/24/2010 04:35 AM

[[@Client ID: CSB-4 80° Run ID: 1IC$2100_100623A SeqNo: 2005515 Prep Date: 6/10/2010 DF: 1
e
I' ’ SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  HMit  Qual
Chioride 298.5 5.0 99.4 222 77 75-125 1.332 0 0
Surr: Selenate (surr) 48.47 0.99 49.7 0 97.5 80-120 0 0
IMS Sample ID: 1006299-12BMS Units:mg/Kg Analysis Date: 6/24/2010 05:48 AM
Client ID: CSB-4 110" Run ID: 1C$2100_100623A SegNo: 2005520 Prep Date: 6/10/2010 DF:1
SPK Ref Control RPD Ref RPD
IAnaIyte Result PQL SPKval  Value %REC ~ Limit Value %RPD HMit  Qual
Chioride 182.2 5.0 99.4 84.12 98.7 75-125 0
Surr: Selenate (surr) 52.87 0.99 49.7 0 106  80-120 0
MSD Sample ID: 1006299-12BMSD Units: mg/Kg Analysis Date: 6/24/2010 06:02 AM
Client ID: CSB-4 110" Run ID: IC$2100_100623A SeqNo: 2005521 Prep Date: 6/10/2010 DF:1
I SPK Ref Control RPD Ref RPD
Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  HMit  Qual
Chloride 184.4 5.0 99.4 84.12 101 75-125 0
) Surr: Selenate (surr) 53.14 0.99 49.7 0 107  80-120 0
gy DUP Sample ID: 1006299-12BDUP Units: mg/Kg Analysis Date: 6/24/2010 05:33 AM
Client ID: CSB-4 110" Run I1D: 1CS2100_100623A SegNo: 2005519 Prep Date: 6/10/2010 DF: 1
SPK Ref Control RPD Ref RPD
I Analyte Result PQL SPKVal  Value %REC ~ Limit Value %RPD  Limit Qual
Chioride 92 .46 5.0 0 0 0] 0-0 84.12 9.45 20
Surr: Selenate (surr) 50.26 0.99 49.7 0 101  85-115 52.69 4.73 20
vﬂ The following samples were analyzed in this batch: 1006299-01B 1006299-02B 1006299-03B
1006299-04B 1006299-05B 1006299-06B
1006299-07B 1006299-08B 1006299-09B
1006299-108 1006299-11B 1006299-12B

Note: See Qualifiers Page for a list of Qualifiers and their explanation.
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ALS Laberatory Group

Date: 24-Jun-10

QUALIFIERS,
ACRONYMS, UNITS

Analyte detected in the associated Method Blank above the Reporting Limit

Client: Navajo Refining Company
Project: Lea Refinery Soil Barings
WorkOrder: 1006299
Qualifier Description
* Value exceeds Regulatory Limit
a Not accredited
B
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
M Manually integrated, see raw data for justification
n Not offered for accreditation
ND Not Detected at the Reporting Limit
O Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample
LCSD Laboratory Control Sample Duplicate
MBLK Method Blank
MDL Method Detection Limit
MQL Method Quantitation Limit
MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike
PQL Practical Quantitaion Limit
SD Serial Dilution
SDL Sample Detection Limit
TRRP Texas Risk Reduction Program
Units Reported Description
mg/Kg Milligrams per Kilogram
mg/L Milligrams per Liter

QF Page I of 1
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l. ALS Laboratory Group

Sample Receipt Checklist

Client Name: NAVAJO REFINING Date/Time Received: 09-Jun-10 08:50
Work Order: 1006299 Received by: RNG
Checklist completed by §£JJ~) Hrrca 09-Jun-10 Reviewed by:
eSignature Date eSignature Date
Matrices: soils/water

Carrier name: FedEx

1
i
i
I Shipping container/cooler in good condition? " Yes No [ Not Present [
Custody seals intact on shipping container/cooler? Yes No [] Not Present [
l Custody seals intact on sample botties? Yes [ No [ Not Present
Chain of custody present? Yes No [
l Chain of custody signed when relinquished and received? Yes No [
Chain of custody agrees with sample labels? Yes No [
l Samples in proper container/bottie? Yes No []
Sample containers intact? Yes No [
I Sufficient sample volume for indicated test? Yes No [
All samples received within holding time? Yes No [J
Container/Temp Blank temperature in compliance? Yes No [
I Temperature(s)Thermometer(s): \2.20 1.8¢c J @_2_ !
Cooler(s)Kit(s): | |
. Water - VOA vials have zero headspace? Yes No [] No VOA vials submitted [
Water - pH acceptable upon receipt? Yes ] No L1 N/A
pH adjusted? Yes [] No [] N/A
l pH adjusted by: L
Login Notes:
i
i
Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

l Comments:

CorrectiveAction:
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JAN

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

06-Jul-2010

Darrell Moore

Navajo Refining Company
PO Box 159

Artesia, NM 88211

Tel: (575)748-6733

Re: Lea Refinery Soil Borings Work Order: 1006499

Dear Darrell,

ALS Laboratory Group received 73 samples on 15-Jun-2010 11:40 AM for the analyses presented in the
following report.

The analytical data provided relates directly to the samples received by ALS Laboratory Group and for
only the analyses requested. Results are expressed as "as received” unless otherwise noted.

QC sample results for this data met EPA or laboratory specifications except as noted in the Case
Narrative or as noted with qualifiers in the QC batch information. Should this laboratory report need to
be reproduced, it should be reproduced in full unless written approval has been obtained by ALS
Laboratory Group. Samples will be disposed in 30 days unless storage arrangements are made.

The total number of pages in this report is 125.
If you have any questions regarding this report, please feel free to call me.
Sincerely,

Ay linne F T Hebacle

Electronically approved by: Glenda H, Ramos

JayLynn F Thibault
Project Manager

Certificate No: T104704231-09A-TX

ALS Group LISA, Corp.
Partof the ALS Laboratory Group
10450 Stancliff Rd, Suite 210 Houston, Texas 77099-4338

Phone: (281) 530-5656 Fax: (281) 530-5887

www.alsglobal.com  www.elabi.com

A Campbell Brothers Limited Company




ALS Laboratory Group Date: 06-Jul-10
Client: Navajo Refining Company

Project: Lea Refinery Soil Borings Work Order Sample Summary
Work Order: 1006499

Lab Samp ID Client Sample ID Matrix Tag Number Collection Date Date Received Hold
1006499-01 WSB-1 10’ Soil 6/8/2010 10:50  6/15/2010 11:40 LJ
1006499-02 WSB-120' Soil 6/8/2010 11:00  6/15/2010 11:40 [J
1006499-03 WSB-1 3¢ Soil 6/8/2010 11:10  6/15/2010 11:40 [
1006499-04 WSB-1 40" Soil 6/8/2010 11:20  6/15/2010 11:40 J
1006499-05 WSB-1 50’ Soil 6/8/2010 11:25  6/15/2010 11:40 [
1006499-06 WSB-1 60' Soil 6/8/2010 11:35  6/15/2010 11:40 [
1006499-07 WSB-1 70’ Soil 6/8/2010 11:45  6/15/2010 11:40 L]
1006499-08 WSB-1 8¢ Soil 6/8/2010 12:45  6/15/2010 11:40 [J
1006499-09 WSB-1 90 Soil 6/8/2010 12:55  6/15/2010 11:40 1]
1006499-10  WSB-1 100' Soil 6/8/2010 13:05  6/15/2010 11:40 [
1006499-11 WSB-1 110’ Soil 6/8/2010 13:15  6/15/2010 11:40 L
1006499-12 WSB-2 10 Soil 6/9/2010 07:15  6/15/2010 11:40 I
1006499-13  WSB-2 20' Soil 6/9/2010 07:25  6/15/2010 11:40 J
1006499-14 WSB-2 30'. Soil 6/9/2010 08:20  6/15/2010 11:40 LI
1006499-15 WSB-2 40’ Soil 6/9/2010 08:30  6/15/2010 11:40 L
1006499-16 WSB-3 10’ Soil 6/9/2010 09:20  6/15/2010 11:40 LI
1006499-17 WSB-3 20 Soil 6/9/2010 09:30  6/15/2010 11:40 L
1006499-18  WSB-3 30' Soil 6/9/2010 09:40  6/15/2010 11:40 [
1006499-19 'WSB-3 40’ Soil 6/9/2010 09:50  6/15/2010 11:40 [
1006499-20 WSB-3 50 Soil 6/9/2010 10:00  6/15/2010 11:40 [
1006499-21 WSB-3 60' Soil 6/9/201010:10  6/15/2010 11:40 LJ
1006499-22  WSB-3 70" Soil 6/9/201010:20  6/15/2010 11:40 LJ
1006499-23  WSB-3 80’ Soil 6/9/2010 10:40 6/15/2010 11:40 0
1006499-24 WSB-3 90' Soil 6/9/2010 10:50  6/15/2010 11:40 [
1006499-25 WSB-3 100' Soil 6/9/2010 11:05  6/15/2010 11:40 [
1006499-26 WSB-3 110" Soil 6/9/2010 11:15  6/15/2010 11:40 L
1006499-27 WSB-4 10’ Soil 6/9/2010 13:30  6/15/2010 11:40 L
1006499-28 WSB-4 20' Soil 6/9/2010 13:40  6/15/2010 11:40 L[]
1006499-29  WSB-5 1( Soil 6/9/2010 14:30  6/15/2010 11:40 LI
1006499-30 WSB-5 20’ Soil 6/9/2010 14:40  6/15/2010 11:40 J
1006499-31 WSB-6 10’ Soil 6/10/2010 07:00  6/15/2010 11:40 LI
1006499-32  WSB-6 20 Soil 6/10/2010 07:10  6/15/2010 11:40 1J
1006499-33  WSB-6 30 Soil 6/10/2010 07:20  6/15/2010 11:40 [J
1006499-34  'WSB-6 40' Soil 6/10/2010 07:30  6/15/2010 11:40 [
1006499-35 WSB-6 5¢' Soil 6/10/2010 07:50  6/15/2010 11:40 LI
1006499-36  WSB-6 60' Soil 6/10/2010 08:00  6/15/2010 11:40 [
1006499-37  WSB-6 70' Soil 6/10/2010 08:25  6/15/2010 11:40 L]
1006499-38  WSB-6 §0' Soil 6/10/2010 08:35  6/15/2010 11:40 [
1006499-39  WSB-6 9¢' Soil 6/10/2010 08:45  6/15/2010 11:40 [

SS Page 1 of 2



Client:
Project:
Work Order:

Navajo Refining Company
Lea Refinery Soil Borings

1006499

Work Order Sample Summary

Lab Samp ID Client Sample ID

1006499-40
1006499-41
1006499-42
1006499-43
1006499-44
1006499-45
1006499-46
1006499-47
1006499-48
1006499-49
1006499-50
1006499-51
1006499-52
1006499-53
1006499-54
1006499-55
1006499-56
1006499-57
1006499-58
1006499-59
1006499-60
1006499-61
1006499-62
1006499-63
1006499-64
10064