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APPENDIX -B SOIL SAMPLING METHODOLOGY (from Workplan)
Drilling and Soil Sampling
Drilling

Exploratory borings will be installed using Direct Push Technology or a rotary auger drill rig. All
drilling equipment will be in good working condition and capable of performing the assigned task.
Drilling rigs and equipment will be operated by properly trained, experienced and responsible
crews. The drilling equipment will be decontaminated before drilling each boring.

Exploratory borings will be advanced to location and specific depths specified in the Corrective
Action Investigation Workplan.

The Secretary will be notified as early as is practicable if conditions arise or are encountered that do
not allow the advancement of borings to the depths specified in the workplan so that alternative
actions may be discussed. Precautions will be taken to prevent the migration of contaminants
between geologic, hydrologic or other identifiable zones during drilling and well installation
activities.

The drilling and sampling will be accomplished under the direction of a qualified engineer or
geologist who will maintain a detailed log of the materials and conditions encountered in each
boring. Sample information and visual observations of the cuttings and core samples will be
recorded on the boring log. Known site features and/or site survey grid markers will be used as
references to locate each boring prior to surveying the location. The boring locations will be
measured to the nearest foot, and locations will be recorded on a scaled site map upon completion
of each investigation.

Soil Sampling

Relatively undisturbed discrete soil samples will be obtained during the advancement of each
boring for the purpose of logging, field screening and analytical testing. Generally, the samples will
be collected at the following intervals and depths:

Utilizing direct-push technology, borings will be advanced to a depth of five feet below the
maximum depth of contamination as detected by field screening but not deeper than the ground
water interface (except for borings from which a groundwater sample will be obtained as noted in
the next section). Soil samples will be collected every two feet from the ground surface to the
maximum depth of the boring. Samples will be field screened with a PID, through visual
observations of staining and by odor.

The following samples from each boring will be submitted for laboratory chemical analysis:
e from the 0-1 foot interval,

¢ from any observed sludge or sediment layer, just above the native soil,
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o from the interval in the native soil having the highest PID reading, and

o from 5 feet below the deepest positive PID reading, observation of visual staining or
noticeable hydrocarbon odor, but not deeper than just above the saturated zone (water table
interface)

¢ for borings from which a groundwater sample is to be taken, a soil sample will be taken
from just above the saturated zone.

If no staining, odor or PID detection is observed (or is observed only in the surface sample), a
sample will be taken from the 5-6 foot interval and the boring will be terminated at that depth
(except for borings from which groundwater samples will be obtained as noted in the next section.).

The sampling interval for the borings may be modified, or samples may be obtained from a specific
depth, based on field observations. A decontaminated split-barrel sampler lined with brass sleeves,
a continuous coring device or other method approved by the Secretary will be used to obtain
samples during the drilling of each boring,.

The split barrel sampler lined with brass sleeves or a coring device is the preferred sampling method
for borehole soil, rock and sediment sampling. Depending on the type of equipment available by the
direct push contractor, one of these sampling methods will be employed. The following procedures
will be followed if a split barrel sampler is used. Upon recovery of the sample, one or more brass
sleeves will be removed from the split barrel sampler and the open ends of the sleeves will be
covered with Teflon tape or foil and sealed with plastic caps fastened to the sleeves with tape for
shipment to the analytical laboratory. If brass sleeves are not used, a portion of the sample will be
placed in precleaned, laboratory-prepared sample containers for laboratory chemical analysis. The
remaining portions of the sample will be used for logging and field screening.

Discrete samples will be collected for field screening and laboratory analyses. Homogenization of
discrete samples collected for analyses other than for VOC analyses will be performed by the
analytical laboratory, if necessary.

Samples to be submitted for laboratory analyses will be selected based on: (1) the results of the field
screening, (2) the position of the sample relative to groundwater, suspected releases, and/or site
structures or features, (3) the sample location relative to former or altered site features or structures,
(4) the stratigraphy encountered in the boring as proposed in the workplan. The work plans allows
for flexibility in modifying the project-specific tasks based on information obtained during course
of the investigation.

The physical characteristics of the sediment (such as mineralogy, ASTM or AGI classification,
moisture content, texture, color, presence of stains or odors, and/or field screening results), depth
where each sample was obtained, method of sample collection and other observations will be
recorded in the field log.
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Logging of Soil Samples

Samples obtained from all exploratory borings will be visually inspected and the soil or rock type
classified in general accordance with ASTM (American Society for Testing and Materials) D2487
{Unified Soil Classification System] and D2488 and/or AGI (American Geological Institute)
Methods for soil and rock classification. Detailed logs of each boring will be completed in the field
by a qualified engineer or geologist. Additional information, such as the presence of water-bearing
zones and any unusual or noticeable conditions encountered during drilling will be recorded on the
logs. Field boring, test pit logs and field well construction diagrams will be converted to the format
acceptable for use in final reports submitted to the Secretary.

Soil Sample Field Screening

Samples obtained from the borings will be screened in the field for evidence of the presence of
contaminants. Field screening results will be recorded on the exploratory boring and excavation
logs. Field screening results are used as a general guideline to determine the nature and extent of
possible contamination as described in the workplan. In addition, screening results will be used to
aid in the selection of soil samples for laboratory analysis.

The primary screening methods to be used will include visual examination and headspace vapor
screening for volatile organic compounds. Presence of odor will also be noted.

Visual screening includ€s examination of soil samples for evidence of staining caused by
petroleum-related compounds or other substances that may cause staining of natural soils such as
elemental sulfur or cyanide compounds.

Headspace vapor screening targets volatile organic compounds and will be conducted by placing a
soil sample in a plastic sample bag or foil sealed container allowing space for ambient air. The
container will be sealed and then shaken gently to expose the soil to the air trapped in the container.
The sealed container will be allowed to rest for a minimum of 5 minutes while vapors equilibrate.
Vapors present within the sample bag's headspace will then be measured by inserting the probe of
the photo-ionization detector (PID) in a small opening in the bag or through the foil. The maximum
value and the ambient air temperature will be recorded on the field boring for each sample. The
PID will be calibrated each day to the manufacturers’ standard for instrument operation.

Soil Sample Types

Soil samples will be obtained at the depths described in the investigation workplan. The samples
collected will be representative of the media and site conditions being investigated or monitored.
QA/QC samples will be collected to monitor the validity of the soil sample collection procedures.
Field duplicates will be collected at a rate of 10 percent. Equipment blanks will be collected from
all sampling apparatus at a frequency of 10 percent for chemical analysis. Equipment blanks will be
collected at a frequency of one-per-day if disposable sampling equipment is used. Field blanks will
be collected at a frequency of one per day. The resulting data will provide information on the
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variability associated with sample collection, handling and laboratory analysis operations. The
blanks and duplicates will be submitted for laboratory analyses associated with the project-specific
contaminants, data quality concerns and media being sampled as described in the workplan.
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APPENDIX -C GROUNDWATER SAMPLING METHODOLOGY (from Workplan)

Boring Groundwater Samples

Groundwater samples will be collected from selected boring locations as shown in Figure 2 and 3 of
the investigation workplan, as practicable. Borings from which a water sample is to be recovered
will be installed five feet into the saturated zone. Prior to sampling, water levels will be measured
using a water level indicator. Samples will be collected by bailing or geoprobe collection. Sample
collection methodology will be dependent on the type of equipment available from the direct push
contractor. Temporary groundwater monitoring wells will not be installed. Groundwater samples
from selected borings will be analyzed for VOC, SVOC and TDS as noted in the workplan.

Monitor Well Groundwater Samples

Groundwater samples will be collected from 31 existing monitoring wells associated with the
Evaporation Ponds and Three Mile Ditch (OCD-1, -2A, -3, -4, -5, -6, 7AR and 8A; MW-1, -2A, -3,
-4A, -5A, -6A, -7, -8,-9,-10, -11A, -15, -16, -18A, -19, -20, -21, -22A, -25, -26, -27, -28 and -29)
using low-flow sampling methods. The samples will be submitted for laboratory analysis for VOCs,
SVOCs, RCRA metals, major cations/anions (Ca, Mg, K, Na, Cl, Fl, sulfates) and other general
water quality parameters (specific conductance, ph, TDS) using USEPA methods 8260B, 8270C,
160.1 and 6000 series, respectively.

Prior to sampling, groundwater levels will be measured in all monitoring wells using a water level
indicator. Measurement data and the date and time of each measurement will be recorded on a site
monitoring data sheet. The depth to ground water will be measured to the nearest 0.01 foot. The
depth to groundwater will be recorded relative to the surveyed well casing rim or other surveyed
datum.

Each monitoring well will be purged by removing groundwater prior to sampling in order to ensure
that formation water is being sampled. Purge volumes will be determined by monitoring, at a
minimum, groundwater pH, specific conductance, temperature and dissolved oxygen concentrations
during purging. Water samples will be obtained from the well after the measured parameters of the
purge water have stabilized to within ten percent for three consecutive measurements. A minimum
of one well volume will be purged from each monitoring well prior to obtaining measurements for
use in determining whether the groundwater parameters have stabilized. The groundwater quality
parameters will be measured using a Hariba multimeter instrument. The volume of groundwater
purged, the instruments used and the readings obtained at each interval will be recorded on the field
monitoring log. Well purging will be conducted in accordance with the NMED HWB Draft
Position Paper “Use of Micropurging and Low-flow Sampling Techniques for Compliance
" Groundwater Monitoring” (October 2001).

Groundwater samples will be obtained from each well after a sufficient amount of water has been

removed from the well casing to ensure that the sample is representative of formation water.
Groundwater samples will be obtained using methods described in this workplan and the NMED
HWB Draft Position Paper “Use of Micropurging and Low-flow Sampling Techniques for
Compliance Groundwater Monitoring” within 24 hours of the completion of well purging. Sample
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collection methods will be documented in the field monitoring reports. The samples will be
transferred to the appropriate, clean, laboratory-prepared containers provided by the analytical
laboratory.

Groundwater samples intended for metals analysis will be submitted to the laboratory as total
metals samples. Groundwater samples also may be obtained for dissolved metals analysis and will

be filtered using 0.45 micron disposable in-line filters.

Groundwater Sample Types

Field duplicates, field blanks, equipment rinseate blanks and trip blanks will be obtained for quality
assurance during ground water and surface water sampling activities.

Field duplicate groundwater samples will be obtained at a frequency of ten percent. At a minimum,
one duplicate sample per sampling event will always be obtained.

Field blanks will be obtained at a minimum frequency of one per day per site or unit. Field blanks
will be generated by filling sample containers in the field with deionized water and submitting the
samples with the groundwater samples to the analytical laboratory for the appropriate analyses.

Equipment rinseate blanks will be obtained for chemical analysis at the rate of ten percent or a
minimum of one rinseate blank per sampling day. Equipment rinseate blanks will be collected at a
rate of one per sampling day if disposable sampling apparatus is used. Rinseate sample swill be
generated by rinsing deionized water through unused or decontaminated sampling equipment. The
rinseate sample then will be placed in the appropriate sample container and submitted with the
groundwater samples to the analytical laboratory for the appropriate analyses.

Trip blanks will accompany laboratory sample bottles and shipping and storage containers intended
for VOC analyses. Trip blanks will consist of a sample of analyte-free deionized water prepared by
the laboratory and placed in an appropriate sample container. The trip blank will be prepared by the
analytical laboratory prior to the sampling event and will be kept with the shipping containers and
placed with other water samples obtained from the site each day. Trip blanks will be analyzed at a
frequency of one for each shipping container of samples.
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PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN

" CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
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é E—"—=1 CLAY: 75YR 7/4 pink, wet, firm.
-15 —tZ< —




7 70
ARCADIS

BORING LOG

BORING NO.

TMD-1

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432‘687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CQ: ESN
CLIENT NAME: . Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00184 : TMD-1.dat DATE BEGUN: 6/10/04 DATE COMPLETED: 6/10/04
Q
2
2 o| 2
s ol w | 21223 5 DESCRIPTION
(] = wl (e i a 3
w =5 Nl S > 5 @ 9
T |- & > = o L &)
EEs1Zle|3|%|al &
Wig & |3 8|2 || 3 5
0 pua—
1 18 _t_:—— —| CLAY; 5YR8/3 pink arenaceous.
1 49 — —
T Core 24 — "—5 CLAY: 5 YR 5/4 reddish brown, moist, PID background 1.8 becoming wet and plastic with depth.
I |
i 37 ;——-___—_—j
-5 C——
' 5.2 —— —|
J Core I 5.0 :_:__——— =
57 - —— =
10 ; 180.2 r:_____——- : CLAY: GLEY 2 8/1 light greenish gray, wet, odor, arenaceous.
1 428 T
1 e
] Core 5.0 i——
215 - i 573 E—
=
1 31 = —
WX care 3.0 162.2( - ——
i e ——
as = ==} CLAY: GLEY 18/1 10 light greenish gray, moist, slightly arenaceous.
-20 KX core 40 F—
] 33 — ——|
| F——
1 10.9 el
X Core 30 — —
-25 - 15 - ——
i 33 :*—' ———: CLAY: 10R 7/4 pale red, arenaceous.
X Care 5.0 — —]
39 :_':':_;_"
1 - ]
230 33 mi——
?—_—— —| CLAY: 10 R 7/6 light red, moist, plastic, CALICHE nodules 8/2 pin.
; 11 F = =
. el
C ) ——
J ore 5.0 - - ——]
J timiion |
-35 26 e




BORING LOG

BORING NO.

ARCADIS [77004 N Big Spring ST Suite 300, Midiand, TX 797013363 Tel: 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00185 FILE NAME: TMD-2.dat DATE BEGUN: 6/10/04 DATE COMPLETED: 6/10/04
(=]
g
o © &
s llwlz12| 3] & DESCRIPTION
8 =2 8 2| 9|2 v S
- o F Y 2 8 ) o 3
- O g o 4 q o
5122 28| Blelg| &
BB B |F = € ja| - S
LT T CLAY: 5YR 6/3 light reddish brown, soft, arenaceous.
36 ] '
Core 5.0 - —
< 13 —
[-— ——| CLAY: 10 YR 8/2 very pale yellow, CALICHE nodules, molst.
’ 33 ;———: —
Core E——____ :
I 18 F——
] Z—___— CLAY: GLEY 2 8/1 light blueish gray, molted with CALICHE wet, well dry when dirilled.
13 - —]
-10 e
| 4.1 5———-: —
Core i: —]
l 15 F—— -
-15




BORING NO.

BORING LOG

ARCADIS [766a W 5ig Spring St._Suite 300, Midiand, TX 737013363 Tel- 432 687-5400 Fax 432 667-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO; ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia [nvestigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: ) R. Lang
UNIQUE NUMBER: 31-009-00186 FILE NAME: TMD-3.dat DATE BEGUN: 6/10/04 DATE COMPLETED: 6/10/04

a
e
1olalwl|z|8]3] 3 DESCRIPTION
=z [ @ Ll o :
o o5 NS = S 9
;.:E a & X 5 o o Q o
a. |[= ?( < 35 8 o 2 E
Sl&5 o & =2 | 2 | &) > 5
0 C—— ) ’
] 20 E______. : GLAY: 2.5 YR 5/3 reddish brown, arenaceous
: 23 E—— =
PK{ core 5.0 ee———
E—— ——:—j CLAY: 2.5 YR 5/3 reddish brown, CALICHE nodules, 5 YR 8/1 white, soft, moist.
] 18 F—
5 =
C o
i 26 - =
-~ -
- L.___.. —
Core 5.0 i——
7 18 E——
| 20 (ne T_LT—L CALICHE: GLEY 2 light blueish gray, soft, moist, arenaceous.
-10 ’
L
1 10 e
| L
'I"L
] Core 4.0 T_J. .l_L
10 _'_L
1 o
15 Ti
- 07 L
. e
ot
’ 0.7 Tt
] Core 5.0° T—L T_L
NS
] 05 ot
20 . ::_—'—_: CLAY: 10 R 6/6 light red, plastic, moist.
T 26 F——
| Care 5.0 :__"_'_'..:
7 1.3 E_:—‘_“_‘._‘
-25 —




BORING LOG

BORING NO.

o7 A
ARCADIS [7004 N Big Spring St_Suite 300, Midiand, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00187 FILE NAME: TMD-4.dat DATE BEGUN: 6/18/04 DATE COMPLETED: 6/18/04
[m]
e
ool w | z12] 3| = DESCRIPTION
o Z |o & o [ f 8
w5 Ny 2 > 5 « o
€ | o > ~ [&]
- a0 w»m Q ¢4 9 o
Bl v« 1 =l la] > =
0+ -
[T ———! CLAY: 5YR5/3 reddish brown.
22 — ——| ‘
+ = —— —1 CLAY: 5 YR4/3 reddish brown.
e
1 22 F—
Core 5.0 — —
] E —— =1 CLAY: 5 YR 4/4 reddish brown, wet.
———
I 22 F——
5 —
I_.__”_“_: CLAY: % YR 4/3 reddish brown, wet.
7 22 - ——
| = | CLAY: 5 YR 4/3 reddish brown, extremely wet
Core 5.0 — ——]
| 19 E—— ]
+ F—— -
25T SANDY CLAY: § YR 673 ight reddish brown, wet
22
-10 - —
- SANDY CLAY: 2.5 YR 8/1 white, wet, GRAVELLY.
1 40
] ] GRAVELLY CLAY: 2.5 YR 712 pale red, wet.
Core 5.0
: 3
] —="_1 GRAVELLY CLAY: 2.5 YR 5/4 reddish brown, wet.
36 1
-15 -]




'BORING LOG

BORING NO.

ARCADIS {7004~ Big Spring St_Suite 300, Midland, TX 76701-3383 Tl 432 687-5400 Fax: 432 667-5401 Page T of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN _
CLIENT NAME; Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck.
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00188 FILE NAME: TMD-5.dat DATE BEGUN: 6/10/04 DATE COMPLETED: 6/10/04

[m]
o
X
— [72]
o o| 2
a % o w z g o % DESCRIPTION
a 5 N S S| @ S
T |5 & 1> = o [$] Ie]
= |Q ) w» o ;
512 = £ 8|38 |e|l 8| &
a|d o |2 = € |al| 5
0 F— —— ctav:10YR33b ft
s = CLAY: 10l rown, dry, soft.
. - ——
| 1.0 E:_:E
Core 5.0 :—- —:
1 - ——
’ 13 :___—:- CLAY: GLEY 1 4/2 greenish gray, soft, moist.
> F—— ]
1 13 F ——
=]
. Core 5.0 :—-—' =
T 0.7 e —
— ——
1 E_—::
- -
10 v ——
= ——— —| CLAY: 10R8/ white, wet, sof, 1 SU=0.80
T 03 F——
; E=—
Core 50 - ——
| 0.2 :_—:j
02 F——
<15 ——




BORING NO.

BORING LOG TMD-6

5 L’Lﬁ 1 .
ARCADIS [ 7064 5ig Spring 5. Suite 300, Midiand, TX 76701-3383  Tel: 432 6875400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 ' DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00189 FILE NAME: TMD-6.dat DATE BEGUN: 6/10/04 DATE COMPLETED:- 6/10/04
[m]
g
ool w !l 228131 3 DESCRIPTION
Q£ 8 S| e |2 4| 9
izl 2 B 2| 3|y S a
o Q o Q o
N = |2 @ O i X
i = - o B A = I E
Qo {u 9 = = +4 o = =
0 _—
12 Z___"—'__1 CLAY: 5 YR 6/4 light reddish brown, dry.
] 20 ::"‘—_E
Core 5.0 - —l
] 15 = —— | CLAY: 5YR 34 dark reddish brown, plastic, wet.
54 e
T 0.0 E__._—_'_:
E——
] T‘L CALICHE: § YR 8/2 pinkish white, soft, moist.
Core 5.0 _,_1_ T'L
) 23 +
R
1 -
10 v ~ T
B Tt
_ o
0.2 ~
* et
-] CLAY:10R &3 pink, soft, wet, WL -5.75' from TOC.
Core 5.0 - — T
] 07 = —]
i :—:—E
-15 J 0.5 E_——__:—j
F=—
— —]
0.5 —
| Core 5.0 :——— -
i 0.5 _:::—:“:
-20 —




BORING NO.

BORING LOG | TMD-7

ARCADIS

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00190 FILE NAME: TMD-7.dat DATE BEGUN: 6/10/04 DATE COMPLETED: 6/10/04
[}
o
5 3
s lolw!|l zl2l 23] 3 DESCRIPTION
al =z ol & i o . o
oS N 3| S| @“ 9
T | > =
EIE s I3 e 8| e
gzl Sz 8|8 5| 8
0 ——
[ —— — CLAY: 5YR 6/4 light reddish brown, dry.
0.7 niag———
1 05 e
Core 5.0 ) ;__ —
| = ——— — CLAY: 5YR 3/4 dark reddish brown, wet, sof, plastic.
- :
| 0.5 e
-5 = E____'”"E
- S
J ==
Core 5.0 _ ]
] 10 F— —
| '_':’__"‘_3 CLAY: 7.5 YR 2.5/2 very dark brown, impacted, no odor.
-10 18 — —|
] - 1| CALICHE: 7.5 YR 8/1 white, soft to sticky, wet, HALITE crystals.
L
- 20 o
Core 5.0 T_L‘I—L _'__L
] -~ ] CLAY: 10R 86 red, sof, wet,
T 20 - ——
F— o
_]5 —




BORING NO.

BORING LOG TMD-8

ARCADIS [77064 N 5ig Sering St._Suite 300, Midiand, TX 79701-3383 _ Tel: 432 6675400 Fax: 432 687-5401 Page 1 of 1
- PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN _
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: - R.lang
UNIQUE NUMBER: 31-009-00191 DATE BEGUN: 6/10/04 DATE COMPLETED: 6/10/04
[}
o]
5 3
R o lol wl z % 3| 3 DESCRIPTION
o £ Y 5 1Y) P o]
= (4 2 |5 2 3 W o a
[ a. a il 73] Q [vd4 4 Q
a8 |& o |&] =  |a| > 5
0 —
[— ———| CLAY: 5YR 6/4 light reddish brown, dry.
0.0 - —
- e
Core 25 — —
: 15 F—
— CLAY: 5 YR 3/4 dark brown, moist.
-5 :—_:
==e
] 10 e
| _‘__LT_ CALICHE: 7.5 YR 8/1 white, soft, wet.
Core 5.0 1_1_ _r_J_
l 02 T+
—
] —
o
~
-10 - 05 Tt
L
| — -
o
e
) 0.2 TJ_T-LT_L
Core 5.0 —
: o
.
_ o ot
02 E-—"———] CLAY: 10R 5/6 red, sofl wet.
-15 - ——




BORING LOG

BORING NO.

i =4J TR,

ARCADIS [7700a~. Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Llang
UNIQUE NUMBER: 31-009-00192 FILE NAME: TMD-9.dat DATE BEGUN: 6/11/04 DATE COMPLETED: 6/11/04

Q
e
i © &3
s ol wl z 213 & DESCRIPTION
B 2/ y|9l2 4| 9
=8 2 N 2|33 ' a
= oE % |5 Q © O (o}
= 22 O v T
Y i1 £ |Z 3 m ol 3 =
o |uf P ZE = o a 3
0 —pe———
_‘ - —'—_q CLAY: 5 YR 6/4 light reddish brown, dry.
] 50.0 :: —]
- —
R E = -
Core 30 : —
A ===
— ——
50.0 c-—
ﬂ _r —-E CLAY: 2.5 YR 8/4 pin, soft, wet, arenaceous.
——
-5 - — i
1 0.0 5‘_"_:'3
Core 5.0 h______—:
] 00 E —— =1 CLAY: GLEY 28/1 10 B light blueish gray, wet, soft.
00 — —]
<10 - —
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BORING NO.

TMD-10

BORING LOG

1004 N. Big Spring St. Suite 300, Midiand, TX 75701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00193 FILE NAME: TMD-10.dat DATE BEGUN: 6/11/04 DATE COMPLETED: 6/11/04
a
2
Jellwl|z2/3]| 3 DESCRIPTION
a S R | Y i<l v o]
b | = L} 3 =
= lal & |5 by Q o Q o
& 12 255 | B|el 2| &
8|86 o (& = x & > 5
0 e
I—— ——| CLAY: 7.5 YR 8/4 pink, soft, dry, contains GRAVEL.
: ==
0.5 F——
J ==r
Core 30 - —— —| CLAY: 25 YR 3/3 dark brown, some black nodules, moist.
0.2 F—
-5 — ——
==
Core 5.0 — ——E‘
7 00 P -
] _riT_ CALICHE: 7.5 YR pinkish white, soft, sticky, wet.
-10 v T
19.59.80.90.4 GRAVEL:7.5 yr B/6 reddish yellow, SAND to CHERT and LITHIC GRAVEL to 3 ¢m, subrounded, poorly sorted, loose,
05 09090504 wet, refusal @-11. _
0909090




BORING NO.

BORING LOG TMD-11

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION; Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00194 FILE NAME: TMD-11.dat DATE BEGUN: 6/11/04 DATE COMPLETED: 6/11/04
Q
g
1elelwlzl2]3] 3 DESCRIPTION
o = (YW x w 2 i ]
— = N po ] > wi : d
Eigm £ 5 &5 Q 4 Q o
512 2 2| B8lel g &
B8 o g 2| |2| > S
0 —
:_._:% CLAY: 5 YR 4/4 reddish brown, dry, soft.
: =—
] 0.0 :__‘_-_“-_:
Core 3.0 -
20 — ——— —{ CLAY:5YR4/2dark reddish gray, moist.
ﬂ - —
=
5 —=—
T 15 F—— -
Core 5.0 E——
) 05 = —
) C——
r——4
-10 - 15 —
' - ——— —1 CLAY: 5 YR7/4 pink, soft, moist.
y 15 — ——|
Core 5.0 :_’_:

T

|
|

15 SRR
-15 g
| 31 E = ]
Core 5.0 :——_— -
1 32 e
] 89505934 GRAVEL: 10 YR lightyellowish brown CLAY to CHERT, LITHIC pebbles 10 2 cm, well rounded, poory sorted, soft, wel
& 0000 004
09055




BORING LOG

BORING NO.

ARCADIS [0z N BigSpring St Suite 300, Midiand, TX 76701-3383  Tel: 432 667-5400 Fax: 432 687-5401 Page 1of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00195 FILE NAME: TMD-12.dat DATE BEGUN: 6/11/04 DATE COMPLETED: 6/11/04

(]
e
T © &
o ol w | 22| 3| 3 DESCRIPTION
Q 28| w2 S
- 48 = § ] > i ] -
= 22 O (%) x
& ?.; =z I3 © ] = - =
a ju 9V | = o o uer
0 pere et
05 _'.____“"—_4‘ CLAY; 5 YR 4/4 reddish brown, dry, soft.
. ' = ]
i 0.5 ::—“._:
Core 4.0 — —]
] 05 == | CLAY: 5YR42 darkreddish gay,
5 —1
] 13 ::—__;
] E___:—: CLAY: GLEY 2 2.5/1 biueish black, impacted, moist, no odor.
Core 5.0 P —
’ 13 = =
E—
-10 10 — —]
] Z—_—— CLAY: 7.5 YR 7/4 pink, moist,
B 0.2 5_:———:
Core 5.0 -~
iy - = ]
e
] 0.5 - —
-15 E_:—_'_:
i 00 E——
Core 5.0 E__:'-—— —
] 0.0 -
00 :EE—_:
-20 4




BORING NO.

L &5 BORING LOG TMD-13
g LI\ u o :
ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER;  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: Rlang .
UNIQUE NUMBER: 31-009-00196 FILE NAME: TMD-13.dat DATE BEGUN: 6/14/04 DATE COMPLETED: 6/14/04
a
£
O ol w Z | £ é 5 DESCRIPTION
o =z |ol & 1o ) ©
w 35 NS w < 2] e
iz g x5 2| 3|9 o o}
[ il oW [24 q
a2 22 3|8 |el & &
A5 45 F =]z} > S
O.-
:,__""_‘_E CLAY: 10 YR 7/4 very pale brown, dry, soft.
| —
23 i
Core 3.0 :—"';:
* 2 ==
> 28 ——— CLAY: 10YRTH own, moi
- pad . very pale brown, moist.
W 259 ::____.
Core 4.0 :—— ——E
e —
1 5.2 — |
-10 4
1 4.4
Core 5.0
39
4.1
-15 —




BORING NOQ.

BORING LOG rp-14

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-540(_) Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00197 FILE NAME: TMD-14.dat DATE BEGUN: 6/14/04 DATE COMPLETED: 6/14/04
Q
£
4 ol 2
al 2 |8 w & = é % DESCRIPTION
= Y = | 2 > I M =
512 23|28 E
Q |k 9 |« = (i a = =
0
. — = CLAY: 10 YR 7/4 very pale brown, dry, soft.
41 i
- ———
- ——
o
] 29 — —|
Core 45 :'_::
- —+
] 44 F——
-5 ——
[—— — | CLAY: 7.5 YR 3/3 dark brown, wet, odor.
' .1 F———
F——
' -
Core 5.0 E——:—;_-
’ 125 F—— 5
] - ——— i CLAY: 7.5 YR 7/3 pink, soft, wet.
-10 62 F——
F=——
l 67 ——
Core 5.0 :—*'Z—
] 62 F——
15 — C——




- BORING LOG

BORING NO.

" TMD-15
ARCADIS [77004N. Big Spring S._Suite 300, Midland, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 667-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN '
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME.: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00198 FILE NAME: TMD-15.dat DATE BEGUN: 6/14/04 DATE COMPLETED: 6/14/04
(]
e
s ol w | z12] 3| % DESCRIPTION
Q=248 g | 9|2 3
iz 2 B2 83y 5 a
o (@} @ U. [&]
e S = |2 g S 1ol @ =
8|5 © |F = x [al| > =
0 ———
- ——— —{ CLAY: 10 YR 7/4 very pale brown, soft.
41 ::__—_—:
Core 35 = —
] E ————{ CLAY: 10 YR 4/4 dark yellowish brown.
44 - —— :
) — —]
= =1
- ——
16.1 - —— =1 CLAY: 10 YR 6/1 gray, moist, odor.
Core 5.0 E——--— :—-—:
] 3.4 F—
——
| :———-—_:- CLAY: 10 YR 8/4 very pale brown, moist to wet.
-10 7 F=——]
' e
Core 4.5 :——:‘
—=——
l 36 F— o
s X ]




BORING LOG

BORING NO.

ARCADIS | 7004 N BigSpring St Suite 300, Midiand, TX 797013383 Tel: 432 687-5400 Fax: 432 6875401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico . LOGGER: R. Lang
UNIQUE NUMBER: 31-008-00199 FILE NAME: TMD-16.dat ‘ DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04

Q
e
o © &
de e w!| &z |2 = DESCRIPTION
o £ W ox w %) O
= el & |3 5 Q (4 Q o
o |3 2 |F 3 S lal @ =
A IS o (& = 2 [a| - =
0 —
67 E——_—_—_ CLAY: 10 YR 7/4 very pale brown, soft, very SANDY.
] :— —{ CLAY: 10 YR 4/4 dark yeflowish brown, arenaceous.
] 65 - ——
Core 48 5—:—'—:
1 75 F—
5+ F—
1 75 C - —
Core 5.0 :—:_T
67 " _,_L' CALICHE: CLAY; 25Y 8/1 white, wet, soft
: S
~
~
] o
Tt
1 75 — Tt
Core 5.0 . T_LT—LT_L
L ]
_ o
~
.15 =
L
_ o
~
_ o
65 -~
_ o
-
| — Tt
e e
-20 4K L




BORING LOG

BORING NO.

" TMD-17
ARCAD‘S 1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel. 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD: ~ Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION; Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00200 FILE NAME: TMD-17.dat DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04
)
o
E 3
s lol wl z 12l 31 5 DESCRIPTION
8 2 8 5|92 4] 9
=l & |15 5 Q o © o
= 2] Q ) I
v 3 = |2 o | a ; =
a|la v 1% = (4 al| - a
0 T
:_._“' ____: CLAY: 10 YR 7/4 very pale brown.
38 —;_:E
4 :— ~{ CLAY: GLEY 2 6/ blueish gray, soft, wet, fractures filled with HALITE crystals, odor.
Core 4.5 -
‘ ==
274 — ——]
' F———
F———
-5 =
1 259.7 ::__—:
_ =—]
Core 5.0 ::_;‘;:J
1 2630 ———
w ===
-10 - 2.2 —
Eer
} 42 - —
Core 5.0 —— — |
F—
™ 42 == CLAY: 10R ¥4
ni—— . usky red, soft.
T —
-15 5 [




] BORING NO.

BORING LOG TMD-18
1004 N, Big Spring St. Suite 300, Midiand, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 . DRILLING CO: ESN 4
CLIENT NAME. Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang :
UNIQUE NUMBER: 31-009-00201 FILE NAME; TMD-18.dat DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04
Q
e
= ol 2
Jdolalw!lz|2 2| 3 DESCRIPTION
= L1 ['d e} Q .
w5 N S = R 9
=l g a5 o 4 Qo (@]
S 12 ZE 5| 8lel 2| &
8|S v g =| &8> 3
0 _—
I — "] CLAY: 10 YR 6/3 pale brown, soft, moist.
a——
s | E=S
‘J Core 2.5 E_:—__-_E_l
s ]
o ":“-_::
[T 7771 CLAY: GLEY 26/1 blueish gray, wet.
—
F——
T 93 F——
=
! o
Core 5.0 :—:::
] |
1121 F——
. e
—t
-10 17.3 —
' [—— ——| CLAY:GLEY 2.5/ blueish black.
E-_‘_‘:_—_
! 47 ——
Eo==
T - ——
Tg 43 E—E— CLAY: 10 YR 7/3 very pale brown, arenaceous to very SANDY.
-15 —




BORING LOG

BORING NO.

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel 432 6875400 Fax 4326675401 ] Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHQD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00202 FILENAME: TMD-19.dat DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04
a
o]
X
- (2]
E ol 8
> ol w |l z 12231 % DESCRIPTION
o = (o & o a ) O
O 5 N S5 ¥ 13| ¢4 9
T g o = = Q
el gl o Q o ) o
%15 213 | Blel 2| E
BlS o |7 =2 | ¢ || > 5
0 p——
[—— ———!| CLAY: 10 YR 6/3 pale brown, soft, wet below 2\
] - ——
35 =
Core 25 :: ::
40.1 ;__'—:
] = =] CLAY: GLEY 261 biuesh gray.
-5 - —]
=
320.0 ———
Core 5.0 ;_Z:
) 290.1 - —
——
10 ws|  E=1]
Z—:_]
4 e
25.2 P
Core 48 :_':_j
’ E__.—;
] 45 e
F— —]
-15 —




BORING LOG

BORING NO.

sy TMD-20
RCADIS {77004 5ig Spring St Suite 300, Widiand, TX 767013363 Tel: 432 667-5400 Fax: 432 667-5401 Page 1 of 1
" PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00203 FILE NAME: TMD-20.dat DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04
(]
e
] © B
LED al w & = é 6 DESCRIPTION
[m] = wl o i [ . S
= v BV Lt I Q x| © Q
= 2 O %5} I
a2 2 |IE & m al 3 =
a (g @ I = o o ]
0
——_ ] CLAY: 10 YR 6/3 pale brown, soft, dry.
F— ——
. ——
] E— ——] CLAY: 7.5 YR 5/4 brown, moist, soft
Core 2.5 :__.:
15 F— -
5 = ——
| 12 —— —]
i ——]
1 10 - —— -
:.—:_._ o
F—— ]
I
F———
lmlion
A 10 - —
1 05 - ——
-15 ————




BORING NO,

ARCA IS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER: MT000839.0001 DRILLING CO: ESN
CLIENT NAME: - Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00204 FILE NAME: TMD-21.dat DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04
Q
g
o |lal w Z = é > DESCRIPTION
o = i fad ] [=] f 8
- w oo ING 2 > 5 @ pur
Y1 = 2] & 0 lal @ =
0 jo 9 I = o a = s
0 ———
- —— —| CLAY: 10 YR 6/3 pale brown, soft, dry.
w|  E=
=]
Core 3.0 - ——]
4 p—
05 - — —
— o CALICHE: 5 YR 8/1 white, soft, dry, GYPSUM crystal!
5 T"L : , soft, dry, rystals.
R
.‘_L
] 0.7 — Tt
L_l-rl
-
T :—‘ —_:_ CLAY: § YR 5/6 yellowish red, soft, moist, GYPSUM crystals, CALICHE nodules.
Core 5.0 m——
4 ,.t—.—:.___:
0.7 - —
1 r:——:__—:
-10 os = ——
| 05 — —
— ——|
| |
] 07 E— ——| CLAY:25 YRS/ red, wel
-15 — |
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BORING NO.

'BORING LOG TMD-22

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701;3383 Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia [nvestigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00205 FILE NAME: TMD-22.dat DATE BEGUN: 6/15/04 DATE COMPLETED: 6/15/04

o
e
b a
= >~ | 21 3 > DESCRIPTION
(O] (] 1) [2'd = (&) (6]
wlf = Nl D > << w
T |7 = |5 B 3 u o ol
515 212 8|8 |al @ &
Al v |7 =2 | € || > =i
0 ——
[—— ——] CLAY: 10 YR 6/3 pale brown, soft, dry, GYPSUM abundant.
00| E==%
: w | =2
_ ==
_J Core 4.8 f:_— —
E‘__“.—E
i 00 -
=
-5 4 ':_::;J
7] 05 g_‘——— -
] F——
E—— —| CLAY: 5 YR 4/1 dark gray, wet, soft.
00 F— —|
F——
-10 - 0.0 —
' :._._—_"_E CLAY: 5 YR 8/3 pink, arenaceous.

w :.:.q
F=——1

0.0 ::—_L_:

=

| el
1 0.0 :_———— -y
- —— —

-15




. BORING NO.
LA
ARCAD‘S 1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(00839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER; 31-009-00206 FILE NAME: TMD-23.dat DATE BEGUN: 6/16/04 DATE COMPLETED: 6/16/04
Q
o
X
ot [92]
g 0| &
o2 lalw| ®|2] 8 > DESCRIPTION
= Lt i i (=] . o]
- (H S N 2 S |3 @ =
a (= <§( < 3 < a w =
B &5 o 1% = € |g| @ 5
0 ———
- —— —{ CLAY:7.5 YR 5/4 brown, dry.
102 - ——
] - ]
_ ]
13 - ——
Core 4.8 a——
J gl
=
J =]
105 ———
. E—_—:—_i—; CLAY: 7.5 YR 7/3 pink, sofl, maist.
o=
T 102 F——
F-——
] T_LT_ CALICHE: 7.5 YR 7/ light gray.
, gt
17 = ——| CLAY: 7.5 YR /3 pink, sof, wet.
| ==
-10 4 10.9 = ___;—__E
——
' n3 e
— ——]
1 13 F—
- —
-15




2

BORING NO.

BORING LOG ITMD-24

RCADIS

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(000839.0001 DRILLING CO: - ESN
~ CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER; 31-009-00207 FILE NAME: TMD-24.dat DATE BEGUN: 6/16/04 DATE COMPLETED: 6/16/04
a
e
g ol &
© ol w | & | £ 3 & DESCRIPTION
o Z (W & i a ) 8
w =5 IN S > 5 @ 3
g g 155 Qle| o o)
— 0 — 1) [+4 d
eI 25 3| 31e] & &
8|S @ F 2| 2 |[&] > 5
0 ——
i = —— —{ CLAY: 7.5 YR 5/4 brown, dry.
0.0 F———]
) e
4 Core 3.0 — ——]
| 00 - ——
-5 ——
== =] CLAY:7.5YR 5/4 brown, moist.
) 00 "E“:__:
] i T —
i Core 4.8 e —
00 !
-10 00 ::__—'—:
i Core 5.0 — ——
0.0 T ) .
] L L) CAUCHE10YR 8/ white, soft, wet,
e T
I 00 i
; L
4 Core 5.0 1—-'-
0.0 _’_|_ T_]_
1 [ ——— =1 CLAY: 5 YR 6/6 reddish yellow, wet.
-20 0.0 : —_—
] - ——— — CLAY:25YR8/3 pink, firm, wet.
33 E_‘—__ ]
} Core 5.0 E—— —:
| 13 E—— -
-25 — :..___
. 24 5_—__—":
X4 core 5.0 :—t:——-—-:'
K 29 - = —
-30 —
] NO RETURNS: Could not recover core from toal, SAND in tool 10 R 5/6 red, very fine grained, wet at -35.0"
_% Core
-35 ‘




~BORING NO.

BORINGLOG . |ruoas

ARCADIS

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(000839.0001 DRILLING CO: " ESN
CLIENT NAME: - Navajo Refinery DRILLING METHOD: ~ Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00208 FILE NAME: TMD-25.dat DATE BEGUN: 6/16/04 DATE COMPLETED: 6/16/04
Q
2
& ol &
o ol w |z 12231 3 DESCRIPTION
3 5 8 s|L|8]|a| 9
Z e = |5 17y Q o Q o
= |12 £ 2 & D 1lal @ =
B & B 2| |a| 5
0 —
[T .——} CLAY:7.5 YR 5/4 brown, dry.
00 - ——
X core 3.0 F——
] 00 -
-5~ 009G O
96569094 GRAVEL: 10 YR 53 brown, SAND and CHERT and LITHIC GRAVEL to 2 cm, loose, dry, becoming wat at -10.0"
1 00 3%3.%3‘3’0.
] oongggg-gg.,
Core 3.0 oo.gggg.gg
] 00 0505059
- 0508050
-10 ] 0586055,
09a909q
1 5900090
0.0 1095505
] 0005050
X core 25 ag02a2a
0309959
] 00 (0959398
O5e05 05
15 - 0909090
E —— 1 CLAY: GLEY 2711 light blugish gray, rare SAND interbeds, soft, wet,
i 0.0 — :
] F——1
1 Core 5.0 ——
il 0.0 |
_20 — ::.._ —]
_ ———
30 —]
ﬂ — —— =1 CLAY: 25 YR5/6 red, fim, wet.
i Core 5.0 - T —
~25 21 C—— -
) 26 F——
26 -1t SAND: 2.5 YR 7/3 light reddish brown, fine grained, subrounded, well sorted, logse, wet, some black grains.
-30




BORING LOG

BORING'NO.

el /‘ i ..A v ”
ARCADIS 1004 N. Big Spring St. Suite 300, Midiand, TX79701-3383  Tel: 432 687-5400 Fax: 432 667-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 ’ DRILLING CO: - ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Llang
UNIQUE NUMBER: 31-009-00208 FILE NAME: TMD-26.dat DATE BEGUN; 6/16/04 DATE COMPLETED: 6/16/04
]
e
i, - &
sl w!lz |2l 231 & DESCRIPTION
a Zz o & i (=] g b
- w 3 Nl 2 > & @0 o
e |12 £ Z | Bleld| &
8 o ¢ i = (4 | - =
0 Epm—
— ——| CLAY: 7.5 YR 5/4 brown, dry.
00 F——
| Core 35 ::——'_:
i 0.0 e
5 — ——|
i 0.0 E_T_—-—_:
£1 Core R P E = =1 CLAY: 7.5 YR 8/4 pink, soft, wet.
-10 E:._——?.
i 0.0 ::_——:
X ] Core 35 ) :__t— =
| 00 — ——|
. F———| CLAY: GLEY 26/ biusish gray.
) S BE=3
: F———
Core 5.0 ;_t—— :
iy 0.0 — ——]| CLAY: 10 R 7/4 pale red, soft, wet.
-20 o —
| T
X} Core 5.0 — —
t_:‘“—;w
’ 0.0 — ——|
-25 e
] 00 F— —
E Core 5.0 :‘ :_
0.0 E -
-30 19 ——




ARCADIS

_BORING NO.

BORING LOG TMD-27

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00210 DATE BEGUN: 6/16/04 DATE COMPLETED: 6/16/04
o]
o]
E B
= : o| <
o g al w % aZ_ o G DESCRIPTION
w = N D > 3 » 9
T 15 T = = (&)
ElE s 2e| 3|Ea e
wig S |zl || =2 5
0 e
[~ % CLAY: 7.5 YR 5/4 brown, dry.
] 00 —— —
1 F——
K Core 20 SAND: 10 YR reddish yeflow, wet.
] 0.0 ]
-5 .
,
0.0
1 Core 2.5
00 F— ——| CLAY: GLEY 26/ blueish gray, wet.
-10 - E_____"‘__‘_:J
] 00 - —— ~| CLAY: 5YR8/4 pink, soft, wet.
X core 5.0 ———
] 00 —— —|
15+ ==
’ 0.0 E“‘—_*:
r—-—— ——
J F—— =
_ =
0.0 i——
-20 - —
] 0.0 ::~:€
| E— | CLAY: 10R5/6 wet, frm.
. —
¥ 0.0 ”_:—_;:




= K BORING NO.
7 B W5 (:g «‘:;. E L. . . .
ARCADIS 77004 N Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 6875401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CC: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: . Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00211 FILE NAME: TMD-28.dat DATE BEGUN: 6/16/04 DATE COMPLETED: 6/16/04
o
e
s ol w | 212 3| 3 DESCRIPTION
o Z i 5 o . 8
wl I IN| D > 5 9 =
T Igt & | E &)
- ] v Q [o'd q [&]
512 2 2|2 |a|l & E
BE 3 E g2 |2 2|5
0 —
I~ _—1 CLAY: 7.5YR 5/4 brown, dry.
' w| E=
Core 35 E:—__—_—:
4 00 ——|
[ ———{ CLAY: 7.5 YR 8/4 pink, Soft, we, arenaceous.
5 ===
J |  E=S
] E—"——] CLAY:7.5YR 2.5/ black, wet
Core 40 — —]
T 0.0 T
| b ——
E—— -t CLAY:7.5YR8/3 pink, wet
-10 "E—_Z'_:E
1 00 :—_—"E‘
- =
[T —— ! CLAY: 7.5 YR 7/1 light gray, soft, wet.
Core 5.0 r— —
00 —
-15 —
—— ——] CLAY: 25 YR 6/6 fight red, soft, firm.
1 00 F— —|
Core 5.0 :-T"' _—:_E
K o | E=
-20 ——




BORING NO.

BORING LOG TMD-29

ARCADIS [7004 N Big Spring St Sute 300, Midiand, TX 79701-3383 _ Tel 432 6875400 Fax 4326875401 | Page 1 of |
PROJECT NUMBER:  MT000839.0001 ' ' DRILLING CQ: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation , DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico . LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00212 FILE NAME: TMD-29.dat DATE BEGUN: 8/17/04 DATE COMPLETED: 6/17/04
Q
2
& o 3
deial w!lz|2 3| 3 DESCRIPTION
= | w ; O
- 18 5 N 3 > g @ o
%12 2 B | 28|lel 8| &
a s & g = | |&| > =
0 | ,
05 — ——| CLAY: 10 YR 4/4 dark yellowish brown, dry.

Hi
ik

l
il

08 — —| CLAY: 10 YR 7/3 very pale brown, moist.
Core 4.0 - —
F——
i 15 — —
:_—‘___‘
-5 — ——
F—
] 22 —— ——|

CLAY: 10 YR 21 black, moist, soft.
5.0

36

CLAY: 5 YR 5/4 reddish brown, firm.
5.1

26 { CLAY:5YR7H light gray, very arenaceous, wet.

45

-15 -

2.0

Core 4.9

CLAY: 10 R 5/6 red, fim, wet.
20
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BORING LOG

BORING NO.

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383 Tel: 432 687-5400 Eéx: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: . ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00213 : TMD-30.dat DATE BEGUN: 6/17/04 DATE COMPLETED: 6/17/04

o
(@]
= 0
g | o| 2
o lal w z = o % DESCRIPTION
Q=2 8| w2 a 9
ztizz D e| 3|8 o o)
= (o - (o] o 4 Q
= 2] O i T
52 = (2 & w | a : =
a o 9 |z = x |a| - 5
0 e
[T— —— | CLAY: 10 YR 4/4 dark yellowish brown, dry.
15 .
] F— -—; CLAY: 10 YR 4/4 dark yellowish brown, moist.
. s :_.'_—___—_'__
Core 38 E—_—
] - ——
1 22 F—
-5 F————
[ ——| CLAY: 25 YRS5/6 red, wet, firm, contains GYPSUM crystals.
- 22 E—_'_—‘—:
———
) T —
Core 5.0 '—-_-— —E
7 26 F—
=
——
-10 26 E:_:—j
] 21 E— =" CLAY: 25 YR7/3 light reddish brown.
Core 5.0 _::‘—— =
] 12 E'___-—— =
-15 - — —]




ARCADIS

BORING NO.

BORING LOG TMD-31

1004 N. Big Spring St. Suite 360, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 V Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: . Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00214 FILE NAME: TMD-31.dat DATE BEGUN: 6/17/04 DATE COMPLETED: 6/17/04
a
e
o lol wl z 12123 3 DESCRIPTION
Q = L o [ww] Q - 8
- w5 N S > Ity 9 =
a > = o (&) O
E1g = |3 @ o | X 4 I
51335 e| 8|8 >|5
0] g
T —— ——1 CLAY: 10 YR 4/4 dark yellowish brown, dry.
' “ ==
] Z_ T CLAY: 10 YR 4/4 dark yeliowish brown, moist.
Core 3.0 _E__:‘: "
15 E=—=
= ——
] 19 F
Core 5.0 :—_’_—
- —— —| CLAY: 25 YR 5/6 red, wet.
15 - =
-10 J E—_—E
7 15 — —|
p——
Core 5.0 — ——|
F—— ]
1.5 — — |
-15 _1 - —
] 18 -
E——_——_‘:
] T+ | CALICHE: 10 R 8/t white, firm, wet.
] 2.2 L L
2 —+
20 - i




BORING NO.
BORING LOG TMD-32
1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO; ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation : DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00215 FILE NAME: TMD-32.dat DATE BEGUN: 6/17/04 DATE COMPLETED: 6/17/04
a
e
o © 3
Sl wl 2123 5 DESCRIPTION
O 2 & x|y |2 v 3
o e B 1 = - BT e 3
= (o g »n 74 q Q
a iz 2 =235 3 |al @ =
BlS » 1F 2| 2 |a| > =
0 ——
— ——| CLAY: 10 YR 4/4 dark yellowish brown, dry.
1 22 F—— -
% Core 3.5 :-:.__:’:
26 ———1
-] A
:_:__— —  CLAY: 10 YR 4/4 dark yellowish brown, wet, firm, plastic.
’ 15 i
Core 5.0 E_—::
22 — —
’ F—
10 =—1]
1 12 F— —]
F——
“ F—
15 E=—
-15 - E'__ —
| F—
18 gl
=
] F——=| CLAY: 5 YR 4/4 dark reddish brown, wet, arenaceous.
33 -
—
-20 —




BORING NO.

BORING LOG  |tup.ss

Tl
ARCADIS [7004N BigSpring St Sutte 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00216 FILE NAME: TMP-33.dat DATE BEGUN: 6/17/04 DATE COMPLETED: 6/17/04
@]
e
to a
= > 2] 3| » DESCRIPTION
o a ul x = (&7 [0
w = NS > = 0 9Q
Sl & |15 5 Q| ¥ o o]
LiE2IE 3|8l @ =
BIS o | =2 | 2 &) 2 =5
0 ]
E—— | CLAY: 10 YR 4/ dark yellowish brown, dry.
26 F— —]
Core 35 -
F——
36 e
= =1 CLAY: 10 YR 4/ dark yellowish brown, wet, rm, plastc.
.5 ?___—_-_
26 F——
Core >0 E-—"——}| CLAY:25YRS/6 red, firm, wet
36 - — —
210 - E;___——:
22 ———
Core 45 Et —
33 |
F——
-15 C—— 1
33 F— ——]
F——
Core 5.0 :__ pat
47 F———
F—— o
-20 — —]
F——
= —
40 - —
Core 5.0 - —— ]
22 ———
-25 ‘




BORING NO.

BORINGLOG  Iwpas

ARCADIS

1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432-687-5401 Page 1 of 1
PROJECT NUMBER: ~ MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico . LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00217 : TMD-34.dat DATE BEGUN: 6/17/04 DATE COMPLETED: 6/17/04
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_ BORING NO.
ARCAD‘S 1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER! Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00218 DATE BEGUN: 6/21/04 DATE COMPLETED: 6/21/04
o
g
sl wlz 2123 35 DESCRIPTION
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— T 71 CLAY: 7.5 YR iight brown, soft, dry.
08 F— ——] .
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-5 ———
F—— — CLAY:25 YR 4/4 light reddish brown, maist.
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Core 4.8 ::.__.—.__
1 1.2 — ——|
'1 0 1 0.4 E_:
T 0.4 ::_E
Core 5.0 :—-_—:—:
J F———
] 0.4 : ': SAND: 2.5 YR 5/4 reddish brown, fine grained, subrounded to subangular, well sorted, loose, wet.
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BORING NO.

BORING LOG TMD-36

ARCADI

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN '
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00219 FILE NAME: TMP-36.dat DATE BEGUN: 6/21/04 DATE COMPLETED: 6/21/04
o)
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& o| 2
o lal w % = 5] > DESCRIPTION
o Z |o « & a f 8
] e T 1| - > | 51 2 |
EEEEel8 sl 8
i3 a8 |8 2|5
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—— ——| CLAY: 7.5 YRIlight brown, soft, dry.
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Fcore 25 E—:__E
| 7.1 C - — o]
-5 ——
- j CLAY: GLEY 2 5/1 blueish black, soft, moist, adar.
T 125.1 — ——51
] Core 4.0 '__'__.—‘E
i 183.0 ————
10 - E—— =
| 260.0 _:_“‘_‘-:— ;
i Core 4.0 _:__:——- :
: ] 75 C—— ]
-15 ————
t__-—-— —
‘ & =1
. : Core 4.0 : SAND: GLEY 1 3/1 dark blueish gray, odor.
] 25
-20 —
SAND: 5 YR 5/4 reddish brown, fine grained, subangular to subrounded, fair sorting, soft, argillaceous.
] 52.1
] Core 4.5
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BORING LOG

BORING NO.

TMD-37

ARCAD‘S 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Attesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00219 FILE NAME: TMD-37.dat DATE BEGUN: 6/21/04 DATE COMPLETED: 6/21/04
Q
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s lolwlz 231 % DESCRIPTION
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*.| SAND: 7.5 YR fight brown, fine grained to very fine grained, subangular, fair sorting, loose, dry.
00
1 Core 4.0
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1 00 = —=| CLAY: 5YR 504 reddish brown.
Core 45 F——
——| CLAY: GLEY 2 3/1 dark blusish gray, arenaceous, wet.
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Core 5.0 - ——— —
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K core 48 E ——— —1 CLAY: 25 YR 5/ red and 10 YR 6/4 light yellowish brown, interbedded, firm, wet.
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BORING NO.

BORING LOG TMD-38

1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: " R.lang
UNIQUE NUMBER: 31-009-00220 FILE NAME: TMD-38.dat DATE BEGUN: 6/23/04 DATE COMPLETED: 6/23/04
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Jololw|zl2 3| 3 DESCRIPTION
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0
‘| SAND: 7.5 YR light brown, fine grained to very fine grained, subangular, dry.
29
Core 25 — ] GLAY: 2.5 YR 4/ red, sightly maist, wet below -5, firm.
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Core 35 == | CLAY: 10YR7/4 very pale brown.
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Core >0 E—E CLAY: 10 YR 201 black.
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— -—5 CLAY: 2.5 YR 4/6 red, with black nodules, partially contaminated.
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= —— | CLAY: 25YR4/6 red, and GLEY 1 7/2fim.
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BORING NO.

=) BORING LOG EPI-1
ARCADIS 7004 N Big Spring St Suite 300, Midiand, TX 79701-3363  TeT. 432 687-5400 Fax. 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(00839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00109 FILE NAME: EPi-1.dat DATE BEGUN: 6/23/04 DATE COMPLETED: 6/23/04
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g g| 2
dole wlz |2 3| =z DESCRIPTION
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e ',-j-_ SAND: 10 YR 5/6 dark yellowish brown, very fine grained, poorly sorted, friable, contains some free oil.
4 335
“:t GAND: and CLAY: 10 YR 2/1 black, highly impacted, wet.
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J Core 35
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41.3
Core 5.0
17.9
10— E ——-—'—__: CLAY: 2.5 YR 4/6 red, firm, wet.
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BORING LOG EPI-11

BORING NO.

Lt
ARCADIS [ 7064, Big Spring St_Suite 300, Midiand, TX 79701-3383 _ Tel: 432 6375400 Fax: 432 687-5401 Page 107 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00119 DATE BEGUN: 6/22/04 DATE COMPLETED: 6/22/04
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e
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. SAND: 7.5 YR brown, fine grained, sugangular, loose, dry.
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-5 ;_:‘:: CLAY: GLEY 2 2.511.5 PB blueish btack, SAND: GLEY 2 2.5/1.5 PB blueish black, fine grained, subangular, loose, wet,
- ——— — impacted, could not sample below -20.0' due to water.
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BORING NO.
ARCADI 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. lang
UNIQUE NUMBER: 31-008-00120 FILE NAME: EPI-12.dat DATE BEGUN. 6/24/04 DATE COMPLETED: 6/24/04
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Jlolblul2|2/3]| 3 DESCRIPTION
o = 4 g w o o
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0_
5 SAND: 10 R 5/6 dark yellowish brown, very fine grained, poorly sorted, argillaceous.
) ' 15.2
:
Core 3.5
] 6.3 "=\ CLAY: GLEY 1 2:/N black, sof, wet, some SANDS, GLEY 1 21N biack, as nterbeds, impacted, we.
-5 :E':‘_.—"":
59 F——
Core |- 35 ~—— —]
67 F—— -
-10 — —|
| 29 C" ") GLAY: 2.5 YR 4/4 reddish brown, Softo fim, wet.
: F——
- ——
Core 45 F— —
33 — —]
| ;_':: SAND: GLEY 2 4/1 dark blueish gray, fine grained lo SILT, subrounded, fair sorting, loose, wel.
45 S NN




AAAAA . BORING NO.
ARCADIS | 77562 N Big Spring St._Suite 300, Midiand, TX 76701-3383 Tk 432 6675400 Fax: 432 667-5401 | Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery , i DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation ' _ - DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00121 FILE NAME:- EP2-1.dat DATE BEGUN: |6/25/04 DATE COMPLETED: 6/25/04
- |
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3 al w % = (S) % DESCRIPTION
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ol 2 S22 3 18] 3 a
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B @ |F = xial =
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. ! SAND: 10 R 5/4 dark reddish brown, fine grained, poorly sorted, loose, dry.
’ 241
Core 4.0 .
1 ]
259.0 o
= ———"—1 CLAY: GLEY 11/2.5 N black, sof,, impacted, odor, " et
5 - — |
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T — ——]
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:_——_ ’
Core 45 E— ——': |
7 —— ——| |
138.4 - — |
j E——=={ CLAY: GLEY 26/1 blueish gray. |
-10 _J :__:__"..E CLAY: GLEY 11/2.5 N black, firm, impacted, odor. )
F=—1 f
- |
h 8.7 mp— )
Core 4.0 F— ——] ‘I
A |
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| - |
42 +.7] SAND:GLEY 2 3/1 dark blueish gray, fine grained,fsubrounded. well sorted, loose, flowing SAND, stopped probe at -
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] N
| BORING NO.
|

BORING LOG EP2-2
n |
RCAD' S 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-54P0 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING COC: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD: ~ Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: ; Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: i R. Lang
UNIQUE NUMBER: 31-009-00122 FILE NAME: EP2-2.dat DATE BEGUN: I6/25/04 DATE COMPLETED: 6/25/04
Q
e
O ol w z | Z é > DESCRIPTION
o Z2 | o o . 8 i
g S N S - Y |
=& & 4 5 o x| © o)
212 2 E | Blel & &
o lal 9 1% = z || = o
o |
SAND: 10 R 5/4 dark reddish brown, fine grained, po:orly sorted, loose, dry.
|
T 21 "‘
i
. |
Core 2.8 "
- |
27.9 |
J
— ———{ CLAY: GLEY 1 1/25 N black, soft odor, moist, SAND: GLEY 1 1/2.5 N black, soft, odor, moist, interbedded.
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10.9 —— |
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Core ::—:—— |
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— ——| CLAY:5YR 5/4 brown and GLEY 1 1/2.5 N black, r;nixed.
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] sriniiereiid SAND:GLEY 1125 N biack, fine grained, subrounded, wel sorted, loose, we.
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BORING NO.

BORING LOG EP2-3

AVICAS
ARCADIS [ 7604~ Big Spring St. Sutte 300, Midland, TX76701-3383 _ Tel- 432 687-5400 Fax: 432 667-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation ) DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00123 ~ FILENAME: EP2-3.dat DATE BEGUN: 6/25/04 DATE COMPLETED: 6/25/04
a
o
= »
L o| &
O (o] w z = O 2 DESCRIPTION
o Z |lml & 5 a . 8
w35 N S S I8 4 9
T lal o | B o (&} @)
- (& i} wn o 4
a |3 £ |5 8 Qlal| @ Z
ald v |7 =  |ja| - o
0
-"| SAND: 10 R 5/4 dark reddish brown, fine grained, poorly sorted, loose, dry.
h 109
]
Core 35
i
234.1
] t- — — CLAY: GLEY 1 1/2.5 Nblack, soft, odor, maist.
-5 ::—:":_:
| FT——=
114.5 mih—
4 ::_
Core 3.2 :*—'— —
i —— ——]|
7.5 ———|
10 - :__:—_
e —_—
1 5.8 — ——|
e
Core 4.0 5___:.:
] [ ——— 71 CLAY:GLEY 11/2.5 N black, fine grained, well sorted, loose, wet @--15.0', flowing SAND prevented drilling.
4.2 nn——
-15 = —
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BORING LOG

BORING NO.

EP2-4

ARCADIS

1004 N. Big Spring St. Suite 300, Midiand, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.lang
UNIQUE NUMBER: 31-008-00124 FILE NAME: EP2-4.dat DATE BEGUN: 6/25/04 DATE COMPLETED: 6/25/04
Q
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— (9]
= ol 2
Jdelol w|z |2 3| 3 DESCRIPTION
g =2 H 5 w 7] Q
>~ {3 & N D > ﬁ d pout
[an > = @) (&) o]
eEl1E 2 28| glale| &
B8|F o |5 = | a| > 5
0 :
"l SAND: 10 R 5/4 dark reddish brown, fine grained, poorly sorted, loose, dry.
] 423
j E—— -‘—: CLAY: 10 R 5/4 dark reddish brown, fine grained, poorly sorted, looss, moist, impacted, odor.
Core 4.0 i.'—_:_‘“
] [— — CLAY: GLEY 1 1/2.5 N black, soft, odor, moist, some free phase hydrocarbon.
618 - ]
‘ e
5~ oo
1 F—— o
=
Core 35 E_:— .y
. C ]
98.6 ET— ——E‘
-10 F——
L -
] ———
54 E—
~ ——
Core 4.5 :_:_T."E
l . :::: SAND: GLEY 1 1/2.5 N black, fine grained, subangular, weli sorted, loose, wet, flowing SAND, prevented deeper
2.4 -*J penetration.
-15




BORING NO.

BORING LOG EP2-5

ARCADIS [7004N.8ig Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax 432 687-5401 Page 107 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENTNAME: . Navajo Refinery » DRILLING METHOD: - Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Llang
UNIQUE NUMBER: 31-008-00125 FILE NAME: EP2-5.dat DATE BEGUN: 6/25/04 DATE COMPLETED: 6/25/04
Q
©
= 0
= ol &
o @ w X |2 2| & DESCRIPTION
al £ L | Wl o S
T g = el 3|8l ol 3
HEER R AR R
e |5 @ =  |&] > 5

------ SAND: 10 R 5/4 dark reddish brown, fine grained, fair sorting, laose, dry.

1.2

Core 4.0

<=1 SAND: 10 R 5/4 dark reddish brown, fine grained, fair sorting, leose, moist.

174

CLAY: GLEY 1 1/2.5 N black, soft, odor, moist, wet below -10.0"

121.6
Core

4.5

20.6

TN 000 NN | ANALYZED
HEHHEHHERHER R R s s
B =

-10
E—— 5
i 1.2 T ——
Core — :
o —]
4.6 C——
E W——
——V SAND: GLEY 1 1/2.5 N black, fine grained, subangular, well sorted, foose, wet, flowing SAND, prevented deeper
clelelelel] penetration,
7. 5N R Y D R, st
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BORING NO.

BORING LOG o EP2-6

g7 AL
ARCADIS [700aN Big Spring St. Suite 300, Midland, TX 76701-3383  Tel- 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 o - DRILLING CO:  ESN
CLIENT NAME: Navajo Refinery : o DRILLING METHOD: ~ Geoprobe
PROJECT NAME: Artesia Investigation - S DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico ‘ LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00126 FILE NAME: EP2-6.dat DATE BEGUN: 6/25/04 DATE COMPLETED: 6/25/04
o
o
= ¢
= ol 2
Jolalw!|x 2] 3] 3 DESCRIPTION
= 1] [i4 ] (=] : e .
T I8 & | = (&
= & 3 & Q | & ) (@]
%12 23 5|8|el 2| &
8|S » |F 2|l 2 |&| 2 =
0 :
SAND: 10 R 5/4 dark reddish brown, fine grained, poorly sorting, loose, dry.
i 1.2
£ Core 3.5 ] CLAY: GLEY 1 1/25 N black, sof, odor, moist
174 E - —
_57 — ——
- =
121.8 - — -
Core 4.0 :— "'—:
206 :"‘:_-
10 — —
1 1.2 — —
. P —— o
] Core 3.9 .1 SAND:GLEY 11/2.5 N black, fine grained, well sorted, loose, wet, core barel jammed, no recovery from -20.0'to -
o280
46 ]
&
15 -
.
Core 0.0
-20




BORING LOG

BORING NO.

EP2-7

: ')tgﬂ 1)
ARCADIS [7002 N Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 667-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
~ PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER; 31-009-00127 FILE NAME: EP2-7.dat DATE BEGUN: 6/28/04 DATE COMPLETED: 6/28/04
o
(=}
X
fm (923
= ol &
s ol w ! z 2] 21 = DESCRIPTION
O = w vl Q . Q
wi = ~N S w [72} Q
— |0 = SN2 > ﬁ q =
= |l % |3 o o Q o
= <2 5] %] X
o =2 - £ o T v = E
o |la 9 |2 = € |a| 2 S
0 .
SAND: 10 R 5/4 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
T 4.4
] SAND: 10 R 5/4 dark reddish brown, fine grained, subangular, well sorted, loose, moist.
Core 4.5
—————| CLAY: GLEY 22,51 G black, firm, impacted, odor, wet.
336.0- =
=
10.9 Z’—‘Z_-——
Core 47 —_‘:‘:___':
101 T ——
1 _.E_E—_:
- —
-10 e
—
i 12.5 i
Core 5.0 ::.:“'_"._:
73 —— ——|
15 -] F——
F—— o
el
73 ——|
’ ===
Core 5.0 L—— 7
- 358 “.*} SAND: GLEY 2 4/1 dark blueish gray, fine grained, well rounded, well sorted, loose, some black grains.
-20 —\K\




BORING NO.

BORING LOG

h“/ F(;}J//"_*_
ARCADIS [7604 N 8ig Spring St. Suite 300, Midiand, TX 70701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ~ ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00128 FILE NAME: EP2-8.dat DATE BEGUN: 6/28/04 DATE COMPLETED: 6/28/04
o
o
= o
2 o| ¢
o 2 g w z g o % DESCRIPTION
O 5 NS < Tl S
T gl & > & o ¥ o o)
= |9 | wn [+4 .
g2 2 E S| 8 (ol @ =
a5 o |2 2| 2 || > 5
0
g . SAND: 10 R 5/4 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
) 26
| <1+ SAND: 10 R 514 dark reddish brown, fine grained, subangular, well sorted, loose, moist.
1 Core 25 -
138.4 e
E —— ] CLAY:GLEY 22511 10G biack, i, impacted,odor, wet
5- F———
] ———
4450 - —— -
b E..:‘T_:
Core 5.0 :"‘.__51
] §03.0 :|£":_:
104 — ——
: 27.3 — —|
] = ——
Core :—‘:_"—.-_
33.5 - ——
1 SAND: GLEY 2 4/1 dark blueish gray, fine grained, well rounded, well sorted, loose, some black grains.
-15 y
32
Core
9.1
-20




BORING LOG

. BORING NO.

-15

ARCADIS [ 7664 5ig Spring St_Suite 300, Midiand, 7X 76701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1.0f 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation ORILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. lang
UNIQUE NUMBER: 31-009-00129 FILE NAME: EP2-9.dat DATE BEGUN. 6/28/04 DATE COMPLETED: 6/28/04
Q
@]
= 0
g o| &
o lal w z Z| o % DESCRIPTION
- W oINS > 5 N =
o >= = @) (& o
EIS 222 glalal 2
4 S |Z 2|8 |2 > 5
0_
+"4 SAND: 10 R 5/4 dark reddish brown, fine grained, subangular, well sorted, loose, dry, SAND.
] 19.2
Core 3.0 - ——— =i CLAY: GLEY 22.5/1 10G black, fim, impacted, odor, wet at -14.0"
831.4 - —— -
-5 . Et_::
F——
19.2 — T -
Core 5.0 _E —
5.9 :_._.__'E
10 =1
A 13.0 - ——
Core :——"_—

:
A
HHHK

i

|
|

CLAY: 2.5 YR 5/4 reddish brown, firm, wet, arenaceous.




BORING NO.

- BORING LOG EP2-10

A7 -

ARCADIS [7004 N Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel. 432 6675400 Fax 432 687-5407 Page 10f 1
PROJECT NUMBER:  MT(000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery o DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00130 FILE NAME; EP2-10.dat . DATE BEGUN: 6/25/04 DATE COMPLETED: 6/25/04

[
2
o o A
el w !l 21213 = DESCRIPTION
8= Ee|e|2 a| 3
- |d F l>\l_ 2 > w d |
512 2 IE S| O |l @ =
&5 o |&F = € |a| > 5
0
o SAND: 16 R 5/4 dark reddish brown, fine grained, fair sorting, loose, dry.
1 2.1
Core 31 E"‘ —:‘—_ CLAY: GLEY 1 1/2.5 black, soft, odor, moist, free phase hydrocarbon.
151.2 E—— -——:.
————
-5 F——
. g e
143.0 F—— = !
J alm—
Core 5.0 E— —
| ___":_‘-:-1
1.2 - — =
. i
-10 - — ]
W 25 —
=
Core E: —]
3.7 E—___:'ﬂ
] C—"—— CLAY: 25 YR 36 dark red, fim.
15— - ——




BORING-LOG

BORING NO.

EP2-11

ARCADIS

1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO; ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-008-00131 . BEP2-11.dat DATE BEGUN: 6/28/04 DATE COMPLETED: 6/28/04
o
2
al @ g w b g é b5 DESCRIPTION
o 5 M 5 g i2| o o]
j jun} > < =
Zlale B3 5| 9] C o}
E1S 2 2 2|2 |&| o T
415 3 2 8| & |g|>]| 5
0
-7«’l  SAND: 10 R 5/4 dark reddish brown, fine grained, subanguiar, well sorted, foose, dry.
i 157.«1
] o SAND: 10 R 5/4 dark reddish brown, fine grained, subangular, well sorted, loose, moist.
Core 3.2 :
483.9 :'—_"_'_‘ CLAY: GLEY 2 2.5/1 10G black, firm, impacted, odor, free phase hydrocarbon, crude oil.
=
-5 J :-T—_——E
442.0 :E—_"_..—:
Core 4.8 -_'___;— b
350.7 E: ]
-10 - F——
’ 23.0 F— —|
J =
Core 48 :__'—“.—‘:
59 e
2 SAND: GLEY 2 4/1 dark blueish gray, fine grained, well rounded, well sorted, loose, some black grains.
-15 o




BORING LOG

BORING NO.

|[EP2-12

7 A
ARCADIS [77004 N 8ig Spring St Suite 300, Midiand, TX 707013383 Tel: 432 667-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME; Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00132 FILE NAME: EP2-12.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
[m]
e
sl w22l 3| % DESCRIPTION
o Z |wl & =] . 8
w 5 |INn S > 1851« =
T (& & [> = o L [} )
Bl SR e|lgldlal g
Blg 3|2 8| 2|2 =] 5
0 -
: : 1 SAND: 7.5 YR 5/4 brown, fine grained, subangutar, dry.
9.4
| E ——— | CLAY: GLEY 1 2.5/1 black, soft, moistat -7.5
Core 3.0 l——
] ———]
555.4 — ——é
-5 E.___"E
S
1 ———
I — ]
970.0 ———
4 :[:_:___
Core 5.0 Sl :
] [ ——— =1 CLAY: 10R 4/6 red, soft to firm.
] 33.9 = ——
——
-10 ] —
-7+ SAND: GLEY 12.5/1 black, fine grained, subrounded, loose, wet.
1 18.1
g oo 5.0 E_—__ = CLAY: 10R 3/3 dusky red, fim.
21.6 ; —]
-15 f—————




BORING NO.

/‘g&f/ ( "‘

ARCADIS [ 7502 N. 5ig Spring St. Suite 300, Midiand, TX 79701-3383  Tel. 432 6875400 Fax: 432 687-5401 Page 10f 1
PROJECT NUMBER:  MT(000839.0001 DRILUNG CQ:. ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00133 FILE NAME: EP2-13.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04

[an]
o)
i 3
o ol w |z 1231 = DESCRIPTION
2 = 8 g u |2 4 3
=z |9 2 5 2 3yl & =
f— X '} 1753 o g [@]
12 22 8|3 |el 2| E
8B o |F 2| x (& > 5
0_
SAND: 7.5 YR 5/4 brown, fine grained, subangutar, dry.
T 63.4
Core 3.5 E—— | CLAY: GLEY 1 2.5/ biack, sof, moist
1030 ::: ——]
. — ——]
F——]
-5 ——
38.4 _:——:’_—-_—‘_
Core 5.0 ——
1 - ——
1.2 - ——
+lei-ii--1 SAND: GLEY 12.5/1 black, fine grained, subrounded, loose, wet.
(PPN -4 IR I I (R R T KOS




BORING LOG

BORING NO.

; EP2-14
g A
ARCADIS [77004 N Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel- 432 687-5400 Fax. 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN-
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-008-00134 FILE NAME: EP2-14.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
jan}
e
s ol wl|z |2l 23| 3 DESCRIPTION
w = IN| D > P w 9
T igl & 35 5 o |E| © o]
b= - S B R = =
a |lo 9 (g = € |a| 2 =
0 .
! SAND: 7.5 YR 5/4 brown, fine grained, subangular.
i 35.7
] % R 4.5 — —— ] CLAY: GLEY 1 25/1 biack,fim, moist
698. F——
-5+ ;__‘_::'E
—— —)
550. E—
Core _:_——— —-—E
127.4 ;':'__—:
| - 'j SAND: GLEY 1 2.5/1 black, fine grained, subrounded, loose, wet.
-10




BORING NO.

ARCADIS [ 7664~ 5ig Spring St Suite 300, Widiand, TX 78701-3383 _ Tel 432 6876400 Fax: 432 687-5401 Page 1of 1
PROJECT NUMBER:  MT000839.0001 'DRILUNG CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00135 . EP2-15.dat DATE BEGUN: 7/M12/04 DATE COMPLETED: 7/12/04
()
e
] o A
dolelw|z|2l3] 3 DESCRIPTION
v = T - = O = I Q
- > d '}
T ig & > = o o O o
B3 2 12 8¢ |al @ =
A5 @ |5 2| & |a] > S
O_
. SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
) 183
Core 4.0 = ——— = CLAY: GLEY 1 2/1 black, fim, moist
E——
490.0 ==
: =
F———]
===
108.1 F—
| F——
Core 50 SAND: GLEY 1 2.5/1 black, fine grained, subrounded to subangular, well sorled, loose, wet
91.3
-10 -




BORING NO.

BORING LOG Ep216

ARCADIS

100;1 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1

PROJECT NUMBER:  MTQ00839.0001 DRILLING COQ: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: _ R. Lang
UNIQUE NUMBER: 31-009-00136 FILE NAME: EP2-16.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04

Q

e

> lo = 12| 3] 5 DESCRIPTION

o 2 |3 & & | a g Q

- w o NS > u"] @ 2

a > = [} (&) o)
EIE S IEege| 9|8l 2| E
al|s o |2l 2| |&| > 5

0
+1 SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 3.4
Core 4.5
3.4 )
| ——| CLAY: GLEY 25 YR 3/4 dark raddish brown, wet.

-5




BORING NO.

BORING LOG

ARCADIS [760a N 8igSpring St_Suite 300, Midiand, TX 78701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00137 FILE NAME: EP2-17.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04

Q
g
o )
= ol K
o |al w Z | 2| o© % DESCRIPTION
w 35 IN| D > 5 v Q
T i5l = > &= I} ul S o)
4ig sz s| 2|z >| 5
0__
o SAND: 7.5 YR 5/4 brown, fine grained, subangutar, dry.
i 25
.
Core 40 == CLAY: 25 YR4/6 red, wetsoft.
. aelendion
25 :: —]
-5 — =




BORING LOG

BORING NO.

2/ WA A RN
ARCADIS [ 7004 N Big Spring St. Suite 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax. 432 687-5401 Page 1 of 1
- PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: - Zack Beck -
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00138 FILE NAME: EP2-18.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
o
e
t 3
= 2| 3 DESCRIPTION
a 2 o w Z | 2| o 5
= w o i [ -
wl 5 INf 3 > = 0 S
Zlgl & A3 5 Q| ¥| o o)
[ )
212 2 1E 5|3 ]|a| @ =
ala @ | = € [&| > o
0
e SAND: 7.5 YR 5/4 brown, fine grained, subangular, arenaceous, dry.
] 25
Core 4.0
‘ 3.4
| CLAY: 7.5 YR 6/4 light brown, firm.
5 ::Z::: :::::.- SAND: 2.5 YR 5/6 red, fine grained, subangular, well sorted, loose, wet.




BORING NO.

BORING LOG EP2-19

& et 3
ARCADIS 7004 N 8ig Spring St. Suite 300, Midiand, TX 79701-3383  Tel. 432 687-5400 Fax. 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
- CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe

PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION; Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00139 FILE NAME: EP2-19.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04

[}

(@)

5 3

= 9l g

o 2 lal w % % o % DESCRIPTION
w I IN[ S s gl X Q
Sl & |5 5 o |e| @ o
als o | = | 2 |a| 5
0._
e SAND: 7.5 YR 5/4 brown, fine grained, subangular, loose, dry.
i 2.5
Core 3.0
] CLAY: 2.5 YR 5/6 red, soft, wet.
25

-5




BORING NO,

BORING LOG EP2-20

gy ot o :\ 4
ARCADIS (7504, 8ig Spring 5t Suite 300, Midiand, TX 797013383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING Co: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00140 FILE NAME: EP2-20.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
Q
e
o w1z 121231 3 DESCRIPTION
o = o o .
o 5 = - I B =
T |lg = = (@) o Q o
a8 |5 @ = |l x|&a| > =

.74 SAND: 7.5 YR 5/4 brown, fine grained, subangular, looss, dry.

2.5

Core 4.5

CLAY: 2.5 YR 5/6 red, firm, wet, contains nodules of GYPSUM crystals.

25

U — |
IHHHHHHHNHHRH =
I

Core 438 ]
34 F—
-10 — ——]|
7 17 — ——
_ F—5
Core 4.7 E_:_:
J - :
17 ———
15 T."| SAND:5Y 8/ white, very fine grained, well sorted, soft to loose, wet, argillaceous, some SAND; GLEY 2 6/1 blueish
-+ gray.
] 1.7
Core 4.8
6.8
v
-20 <




BORING NO.
BORING LOG EP2-21
ARCADIS [7004 N Big Spring St. Suite 300, Midiand, TX 79701-3383 _ Tel 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER: ~ MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER; Zack Beck -
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00141 . EP2-21.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
a
£
w © a
s ol w | 21213 3 DESCRIPTION
Q285|924 S
= |2 g > = 2 | @ ) o)
o Q O o
Bl Elg|lglalae| g
415 5 F 8|2 |g| > 5
0 —
+| SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
’ 2.5
Core 4.0
25
-5-]
| C—"—— CLAY: 25 YR5/6 red, firm, wet.
s | =g
Core 4.5 Z—_:_:
25 E: —]
1 F—— |
-10 —




BORING NO.

BORING LOG EP2-22

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383 Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprabe
PROJECT NAME: Artesia Investigation v DRILLER: Zack Beck
SITE LOCATION: Attesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00142 FILE NAME: EP2-22.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
o
2
sl wlz12l 231 % DESCRIPTION
o =z o & 02| & 8
g2 N2 3L ' =
& (5 o & = ® (a| > >
]
SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
’ 2.5
Core 4.0
] : —_ "} CLAY: 2.5 YR 5/6 red, soft, wel.
25 o ——|

I'IIIII
!




BORING LOG

BORING NO.

ARCADIS [7504 K. 5ig Spring St._Suite 300, Midiand, TX 76701-3383  Tel: 432 6875400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: - Zack Beck
SITE LOCATION: Artesia, New Mexico : LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00143 FILE NAME: EP2-23.dat DATE BEGUN: 7/12/04 DATE COMPLETED: 7/12/04
(=]
2
o 2 lel w z | £| o > DESCRIPTION
g 5 8 S| Y| v 9
T 7 =& [>= E o) w o e}
= | 2 @ o ;
&2 22| 8lal @ =
a8 o |5 2| || > S
0._
SAND: 7.5 YR 5/4 brown, fine grained, subangular, loose, dry.
7 25
4
Core 3.5
25

| CLAY: 2.5 YR 5/6 red, soft, wet.

-5




iR o4,

BORING LOG

BORING NO.

T
ARCADIS [7004 N Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel: 432 667-5400 Fax. 432 687-5401 Page 1 of 1
PROJECT NUMBER: ~ MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00144 FILE NAME: EP2-24.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
Q
2
s ol w |z 121 23| % DESCRIPTION
g 2 9 %| 9|2 v 3
12z EHac|Bjel g &
aln 9 | =2 e || s
0
o SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry, becoming moist at -4.5"
i 1.4
Core 3.5
25
-5
] - ——— —| CLAY: 25 YR /4 reddish brown, firm,
0.8 5_;'_——:
Core 4.7 E——— .y
] 4 C = Z="—| CLAY: 25 YR 2,51 eddish black, firm.
-10 A —




BORING NO.

ot BORING LOG EP2-25
ARCADIS [ 7004V Big Spring St_Suite 300, Midiand, TX 79701-3383  Tel. 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: " Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION; Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00145 FILE NAME: EP2-25.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
[
2
R a
= 0| <
ool wlz 2] 3 % DESCRIPTION
- |9 = N 3 > g @ =
o >l = le) O le)
515 258|822 E
BlS @ || 2| & |2] 5
0 e
' 't SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
4 20
Koy core 25 E =1 CLAY:25YRSf6 red, i, wel.
w|  EE=2
5 ———
2.0 = ——
Core 3.0 = ——
F——
2.0 - ~——]|
1 — ——]
- — ]
10 = ——
=
! 43 - —
] e
Core 33 F——
] e —
_ =S
-15 ~ S——
SAND: 2.5 YR 4/1 dark gray, fine grained, subrounded, well sorted, loose, wet.
T 25
Care 48
;
20 &4




BORING LOG

BORING NO.

jr -’U :
ARCADIS [70064.8ig Spring St_Suite 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 10f 1
PROJECT NUMBER:  MT000839.0001 ~ DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00146 FILE NAME: EP3-1.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
a
(@]
I
— w
o o| &
o lal w z Z| 3 > DESCRIPTION
Q Z2 |lo ] a . 8 .
w5 OIN D > = @ =
ElEl & |3 5 o || ¢ o]
= (&  »n [v4 d
12 212 8| 28|e|l 2| E
a8 » (B 2| xa| > 5
0—4
SAND:; 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 3.5
Core 2.5
] T T~ =] CLAY: 25 YR 5/6 red, i, wet.
4.1 F———
— ——
-5 S——




BORING NO.

BORING LOG £P3-2

Bl Sl N 4
ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER; 31-009-00147 FILE NAME: EP3-2.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
o
£
s ol w!| 2212 5 DESCRIPTION
o = w o i o . S
ZElad & |5 &5 [®] 4 O o
512 £ 2 3| 8|la|l 8| &
213 352|282 >]|5
O+A {1 | 1 | =
o :: SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
] 47 .
Core 5.0
47 E:—— —‘ CLAY: 2.5 YR 56 fine grained, subrounded, well soried, loose, wet.
J ]
-5- —




BORING NO.

g uf(_'_,j 2 :
ARCADIS [7664 N.Big Spring St. Suite 300, Midiand, TX 76701-3383 _ Tel: 432 6876400 Fax. 432 687-5401 Page 1 of
PROJECT NUMBER;  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER; Zack Beck
SITE LOCATION: Artesia, New Mexico ‘ LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00148 FILE NAME: EP3-3.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
Q
e
Jolelwl|z]23] 3 DESCRIPTION
= o o i Q .
wh I OIN D > < N 9
T gl = > E o e O e}
513 2 28|88 E
a5 o |2 2| 2 (&) > 5
0
.| SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 59
Core 3.0
-
CLAY: 25 YR §/6 red, wet.
5.1
-5




BORING NO.

BORING LOG pa

ARCADIS [ 7002 N Big Spring St Suite 300, Midiand, TX 797013383 Tel: 432 667-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: , Navajo Refinery ) DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00149 FILE NAME: EP34.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
[}
[@]
i %
> Wl z 1213 3 DESCRIPTION
Q= 4 ] a . S
[TV} = o > <C U)_
Z g = 5l 8 | ¥ o (o)
g oW v o 4
& |3 Z ol 2 lal @ =
8 |3 o = |x|a| > 3

<o« SAND:7.5 YRY 5/4 brown, fine grained, subangular, dry.

3.5

Core 4.5

3.5

CLAY: 2.5 YR 5/6 red, firm, wet.

-5

. , ‘ T
I || ANALYZED
HHHH s
!l!mm RRDOUEODOR

HHR
Rl

35

N
Ill‘ll
Ill|ll

Core 5.0

<l SAND: 2.5 YR 5/6 red, fine grained, subrounded, well sorted, loose, wet.
35 e

-10




BORING LOG

BORING NO.

f '/(;_J/\.{

ARCADIS [7062 N 8ig Spring St._Suite 300, Midiand, TX 79701-3383 _ Tel: 432 667-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILL(NG co. . ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-008-00150 FILE NAME: EP3-5.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04

Q
g
o &
= ol < .
o lol w!| 2] 3 % DESCRIPTION
al =z ol ] a g
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SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
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BORING LOG

BORING NO.

' EP3-6
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ARCADIS [ 7004 N Big Spring St._Suite 300, Midiand, TX79701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLNGCO: - ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER:  31-009-00151 FILE NAME: EP3-8.dat DATE BEGUN; 7/15/04 DATE COMPLETED: 7/15/04
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o SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry, moist and argillaceous below -1.5'.
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BORING LOG

BORING NO.

] EP3-7
ARCADIS [ 7604 N Big Spring 5t Suite 300, Nidiand, TX 78701-3383 _ Tel: 432 667-5400 Fax; 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00152 . EP3-7.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
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BORING NO.

-BORING LOG EP3-8

ARCADIS

1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel; 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia fnvestigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: ~ R.lang
UNIQUE NUMBER: 31-009-00153 FILE NAME: EP3-8.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
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I SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry, moist below -2.0' argillaceous.
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Core 25 .
] ::"“_3 CLAY: 25 YR 5/6 red, soft, wet.
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BORING LOG

BORING NO. _
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ARCADIS [ 002N Big Spring St Suite 300, Midiand, TX 79701-3383  Tel. 432 687-5400 Fax. 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CUENT NAME: Navajo Refinery DRILLING METROD: - Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00154 FILE NAME: EP3-0.dat DATE BEGUN: 7/115/04 DATE COMPLETED: 7/15/04
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- SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
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4 —— ——] CLAY: 25 YR 5/6 red, fin, wet.
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5.9 - —
T F— —]
5 siiiile] BAND: 25 YR 616 red, very fine grained, well sorted, loose, wet
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i Core 50 < SAND: 2.5 YR 5/6 red, fine grained, subrounded, well sorted, wet.
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BORING LOG

BORING NO.

EP3-10
delvge
ARCADIS [1062 N Big Spring St Suite 300, Midland, TX 76701-3383 _ Tel 432 687-5400 Fax: 432 687-5401 Page 10f 1
PROJECT NUMBER: - MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00155 FILE NAME: EP3-10.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
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1 SAND: 7.5 YR 5/4 brown, fine grained, subangutar, dry.
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Cors 25
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] CLAY: 2.5 YR 5/6 red, firm, wat.
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"~ BORING LOG

BORING NO.

A
ARCADIS 7664~ 8ig Spring St. Suite 300, Midiand, TX 797013383 Tel. 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00156 FILE NAME: EP3-11.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
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+] SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
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Core 3.0
I CLAY: 25 YR 5/6 red, sof, wet
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BORING NO.

BORING LOG  [epa12

RCADIS 7002 . Big Spring St Suite 300, Widiand, TX 79701-3383  Tel: 432 687-5400 Fax. 432 687-5401 Page 1 of 1
PROJECT NUMBER: MT000839.0001 _DRILLING Cco: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-0089-00157 FILE NAME: EP3-12.dat DATE BEGUN: 7/15/04 DATE COMPLETED: 7/15/04
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*4 SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
1 48
Core 4.5
59 CLAY: 25 YR 5/6 red, soft, wet.
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BORING NO.

ARCADIS [ 7602~ 8ig Spring St Suite 300, Midiand, TX 79701-3363  Tel 432 687-5400 Fax 432 667-5401 Page 10f 1
PROJECT NUMBER:  MT(00839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: ' R.Lang
UNIQUE NUMBER: 31-009-00158 FILE NAME: EP5-1.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
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6.6 o .| SAND: 2.5 YR §/6 red, fine grained, subrounded, well sorted, loose, wet, frosted grains.
-15




BORING NO.

BORING LOG EP5-2

1004 N, Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER: MT000839.0001 - DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00159 FILE NAME: EPS5-2.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
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+74 SAND: 7.5 YR 5/4 brown, fine grained, subangular, moist
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Core 2.5
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6.6 _ ——| cLay:25YR 56 red, soft, wet, SAND: 2.5 YR 5/6 red, as interbeds, wet,
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BORING NO.

X Lf(‘;f .’.>
ARCADIS [ 7062~ Big Spring St._Suite 300, Midiand, TX 79701-3363  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: . ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation ' DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico : LOGCER: R. Lang
UNIQUE NUMBER: 31-009-00160 FILE NAME: EP5-3.dat DATE BEGUN: 6/30/04 DATE COMPLETED: 6/30/04
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: j:: SAND: 7.5 YR 5/4 brown, fine grained, subangular, impacted, moist.
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] F————| CLAY: 25 YR 5/4 reddish brown, wet.
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| . X SAND: 2.5 YR §/4 reddish brown, fine grained to well rounded, well sorted, loose, wet.
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BORING NO.

BORING LOG EP5-4

1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO:- ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.lang
UNIQUE NUMBER: 31-009-00161 FILE NAME: EP5-4.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
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o SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
) 4.8
Core 3.8
| | CLAY: 2.5 YR 5/4 reddish brown, firm, wet.
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BORING LOG

BORING NO.

aof (A
ARCADIS 7004 N Big Spring St._Suite 300, Midiand, TX 70701-3363  Tef. 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD: ~ Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00162 FILE NAME: EP5-5.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
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SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 6.0
1
Core 25 :__‘_: CLAY: 2.5 YR 5/4 reddish brown, soft, arenaceous, wet
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] SAND: 2.5 YR 5/4 reddish brown, fine grained, subangutar, well sorted, loose, wet.
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-15




BORING NO.

BORING LOG EP5-6

ARCADIS

1004 N. Biglspring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1

PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN _ '
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00163 FILE NAME: EP5-6.dat DATE BEGUN; 7/13/04 DATE COMPLETED: 7/13/04
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+*.l SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
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Core 30 = —— CLAY: 2.5 YR 56 red, firn, wet
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BORING NO.

BORING LOG |epss

Yl %l G4 W
ARCADIS [7604 N 8ig Spring St. Suite 300, Midiand, TX 78701-3383  Tel. 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN )
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico _ LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00164 FILE NAME: EP5-7.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
o
e

d o lelwl|z|2 3| 3 DESCRIPTION
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SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
J 43
Core 2.9
43
1 CLAY: 2.5 YR 5/4 reddish brown, soft, wet.
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BORING LOG

BORING NO.

ARCADIS [77604 N Big Spring St Suite 300, Midiand, TX 79701-3383  Tel- 432 6875400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO:; ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation ORILLER: - Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER; 31-009-00165 FILE NAME: EP5-8.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04

o

(@]

= ©

2 ol &

ool w2123 3 DESCRIPTION
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SAND: 7.5 YR 5/4 brown, fine grained, subangular,
] 43
x
Core 2.8
37 CLAY: 2.5 YR 5/4 reddish brown, wet.
SAND: 2.5 YR 5/4 reddish brown, fine grained, subangular, well sorted, loose, wet.
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BORING NO.

BORING LOG

EP5-9

by (A
ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 433 687-5400 “Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN )
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00166 FILE NAME: EP5-8.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
foa
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SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry, becoming wet @ -2.5"
T 7.2
| z
Core 2.8
4.0
] E_.—__ __._1 CLAY: 25 YR 5/6 red, firm, wel
5- — ——}
' ——
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| F———
Core 45 :: ——:
45 — —
J — )
-10 o _:—:__:
1 5.0 E—:——"_i
Core 5.0 F—
7 5.0 ——
§ E ': SAND: GLEY 1 4/1 dark greenish gray, fine grained, subrounded, wef! sorted, foose, wet
-15




BORING LOG

BORING NO.

o LA
RCADIS [7004N. Big Spring St._Suite 300, Midiand, TX 79701-3383 _ Tek: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 ~ DRILLING CO: ~ ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00167 . EP5-10.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
Q
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e ol w !l z 121 3| 3 DESCRIPTION
o Z jw & w | 2 : 8
w I Nl D > 5 N 2
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"-| SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
] 5.8
] - ——— —| CLAY: 25 YR 5/6 red, firm, wet.
Core 4.0 m =
50 ;_—:
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BORING NO.

BORING LOG

ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Anrtesia {nvestigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER:  31-009-00168 FILE NAME: EPS5-11.dat DATE BEGUN: 7/13/04 DATE COMPLETED: 7/13/04
(]
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al 2 ol w = g o % DESCRIPTION
Z wi o w - o .
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= iE = |55 Q x| < o
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o |ju Y i< = o o = 4
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+.4{ SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
1 3.1
Core 3.5 :—— ——| CLAY: 2.5 YR 5/6 reddish brown, fine grained, subangular, well sorted, loose, wet.
31 E:_:j
L
-5




BORING NO.

BORING LOG 1EP5-12

ARCADIS [ 7064 Big Spring SU_Sute 300, Midiand, TX 76701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico - LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00169 FILE NAME: EP5-12.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
[m]
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dlolelw|z2]3] 5 DESCRIPTION
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ol & Q o Q o
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‘.1 SAND: 7.5 YR 5/4 brown, fine grained, subangutar, dry.
’ 24
Core 2.9 e
. F— ———| CLAY: 25 YR 5/6 red, fim, wet.
3.4 F===
] ’ ===
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-5 ———




BORING LOG

BORING NO.

R ]
ARCADIS [77062 N Big Spring St Suite 300, Midiand, TX 76701-3383 Tl 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT(000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-008-00170 FILE NAME: EP5-13.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
o)
o
= &
2 o &
ol @ lo| w z % o % DESCRIPTION
o = M w < vi Q
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EIS 212 ge|g|8] sl B
a5 o |5 2| (& > 5
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SAND: 7.5 YR 5/ brown, fine grained, subangular, dry, argillaceous.
i 5.6
Core’ 3.4
] | CLAY: 2.5 YR5/6 red, firm, wet.
4.0
-5




BORING NO.

&

BORING LOG EP5-14

Fd
ARCADIS [77004 N Big Spring St._Suite 300, Midiand, TX 79701-3383  Tel- 432 687-5400 Fax: 432 687-5407 Page 1 of 1
PROJECT NUMBER:  MT000839.0004 : DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation _ DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang
UNIQUE NUMBER: 31-009-00171 FILE NAME: EP5-14.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
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SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
’ 6.1
Core 28 —_— ——i CLAY: 25 YR 5/6 red, firm, wet.
6. C——]
1 - —— o

i




BORING NO.

BORING LOG EP5-15

ARCADIS

7004 N. Big Spring St. Suite 300, Midiand, TX 79701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Ariesia fnvestigation ORILLER: . Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00172 FILE NAME: EP5-15.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
[}
L
15 lal !z |2 3|z DESCRIPTION
o 5 &% w <! o Qo
T |F & > & 3yl & 3
[ it} v o d o
o g 2 |F B8 Qlal @ x
A5 o (5 2| x & > 5
0
o SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry, argillaceous.
] 45
Core 4.0
] [~ ——— =] CLAY: 25 YRS/ red, firm, wet.
—— ——|
45 ———
i L -
————|
i
el
-5




BORING NO.

BORING LOG £P5-16

ARCADIS | 7662 5ig Spring St_Suite 300, Midiand, TX 79701-3383  Tel- 432 667-5400 Fax: 432 6575401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: " ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD: . Geoprobe

PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00173 FILE NAME. EP5-16.dat . DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04

(o)
e
W a
= (L] j
ool w!| 22! 3| 5 DESCRIPTION
g 2 8z w2 v 3
o | N = > wi - ot}
Elgl & |15 5 Q x| © (@]
= =24 Q o x
P_IJ <§t < é [®] Y] o 3 [
o |la 9 |F = x (a&| - 5
0
"4 SAND: 7.5 YR 5/4 brown, fine grained, subangular, argillaceous, dry to -2.5' then moist.
. 6.1
|
Core 4.8
) 5.0
.{
CLAY: 2.5 YR 5/6 red, firm, wet.
-5
SAND: 7.5 YR 4/3 brown, fine grained, subangular, well sorted, loose, wet. -
56
] CLAY: 7.5 YR 4/3 brown, firm to soft, wet.
Core 5.0
56 . SAND: 7.5 YR 4/3 brown, fine grained, subangular, well sorted, wet,
-10




"BORING NO.

BORING LOG EP5-17

ARCADIS [71004 N Big Spring St._Suite 300, Midland, TX 78701-3383  Tel: 432 687-5400 Fax 432 667-5401 Page T of 1

PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00174 FILE NAME: EP5-17.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
a
2
L o| 2
Jalelw|z |2 3|z DESCRIPTION
o M5 W | 2 v o}
T |2 S 2 > wi d =
a Q x| 9 (@]
a |5 2 |2 8 Q |al @ =
B3 3 S| 8|8 > B
0._
1 SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 56
] - —— 1 CLAY:25YR5/6 red, firm, wet.
Core 29 - ’
56 = =]

i

|




Ay

BORING NO.

BORING LOG EP5-18

ARCADI:

1004 N. Big Spring St. Suite 300, Midland, TX79701-3383  Tel: 432'687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe .
PROJECT NAME: Artesia Investigation DRILLER; Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: _ 31-009-00175 . EP5-18.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
Q
o
= 0
z 0] % '
ol @ lo w z g 5 % DESCRIPTION
o £ K% o < | Q
huwr| ] o > w A4 a
£zl & |43 § Q |la] O o)
= 2] &1 (5} I
&1 = |2 3 m | o 4 =
a lo 9 |= = x (o - ]
0 -
+’| SAND: 7.5 YR /4 brown, fine grained, subangular, dry.
) 45
Core 25 B
| - ——— —§ CLAY: 25 YR 506 red, firm, wet.
45 —— —
==
-5




2

BORING NO.

BORING LOG . EP5-19

ARCADIS [ 7064~ Big'Spring St._Suite 300, Midiand, TX 79701-3383  Tel: 432 687-5400 Fax 432 687-5407 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00176 FILE NAME: EP5-19.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04

jan]
e
o o 3
o ol w !z |2l 23] & DESCRIPTION
= N| D > < 0
T 5 & > = L Q o)
= |a ] I 7 Q o ) [e]
12 23 38| 2le| 9] &
B s 1 =2l x| > 5
0 ™
| SAND:7.5YR 5/4 brown, fine grained, subangular, dry.
’ 6.7
Core 3.0 E—— ] CLAY:25YR56 red, fimm, wet.
' ==
56 ——
= —
——
-5 E—
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BORING NO.

BORING LOG EP5-21

ARCADIS {7064 N Big Spring St_Suite 300, Midiand, TX78701-3383 _ Tel: 432 687-5400 Fax: 432 687-5401 Page 1of 1
PROJECT NUMBER:  MT000839,0001 DRILLING CC: ESN
CLIENT NAME: Navajo Refinery " DRILLING METHOD: Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico . LOGGER: R Lang
UNIQUE NUMBER: 31-009-00178 FILE NAME: EP5-21.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04
o
2
2 o| &
o lol w | z 2] 3] & DESCRIPTION
w =5 Nl S > < «
T |z o > = ul (&} o)
= . = e Q [vd . o
a 1= 2 || 8 S lal @ =
a5 o |§] 2| || = 5
0
+’| SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 5.0
] . E—"——— CLAY: 25 YR 5/6 red, firn, wet.
Core 45 :______'_"_
50 F —
5 SAND: 2.5 YR 5/6 red, fine grained fo medium grained, well rounded to subrounded, well sorted, loose, wet.
5.0
50
-10 J




BORING NO. .

ARCADIS [ 7604 N BigSprng St Suite 300, Midiand, TX 79701-3383 _ Tel: 432 6875400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.lang
UNIQUE NUMBER: 31-009-00179 FILE NAME: EP6-1.dat DATE BEGUN: 7/14/04 DATE COMPLETED: 7/14/04

[
o
& 2
ool wlz 21 3| » DESCRIPTION
Z wl o w (] . e}
- w 5 N 2 > ﬁ @ =
= lal & |5 &5 o o O O
= v Q % x
T2 2| wtie) 3 E
Q|lou 9 % = e |&| > S
0 . )
1| SAND:7.5 YR 5/4 brown, fine grained, subangular, subrounded, dry.
T 15
4
Core 38
2.2
] .j SAND: 7.5 YR 5/4 brown, fine grained, subangular, subrounded, wet.
-5




BORING NO.

BORING LOG EPG-3

ARCADIS [7064N i3 Spring St._Suite 300, Midiand TX 78701-3383  Tel 432 687-5400 Fax 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 : DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD: ~ Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: . Zack Beck
SITE LOCATION: Artesia, New Mexico _ LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00180 FILE NAME: EP8-2.dat DATE BEGUN: 7/16/04 DATE COMPLETED: 7/16/04

a
o
= 0
4 ol &
O ol w x | £]| © % DESCRIPTION
a5 Ny S S 15 2 bor
T = & (> = Q
- o hat} 175} Q @ . o
512 2 E S| Blelgl &
BlH v |F = | |a&| > S
0
1 SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
| 32
J Core 2.8
2.2
| SAND: 7.5 YR 5/4 brown, fine grained, subangular, wet.
-5+
E—"—— CLAY: 2.5 YR 5/6 red, firm, wet.
1 — ——]|
22 — ——
Core 5.0 :L—__'_‘._:_;
22 F—— =
R F—
10 o SAND: 2.5 YR 4/4 reddish brown, fine grained, subrounded to we!l rounded, well sorted, loose.
] 22
2.2
]
-15




BORING NO.

BORING LOG EPe-4

1, = Npdi 2
ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  1el: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery ' DRILLING METHOD:  Geoprobe
PROJECT NAME. Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER: R.Lang -
UNIQUE NUMBER: 31-009-00182 FILE NAME: EP6-4.dat DATE BEGUN: 7/16/04 DATE COMPLETED: 7/16/04
o
e
t 3
= > | 2] 3 > DESCRIPTION
QO lol w x = [&] o
= [N ] > » =
Tzl & |3 5 o |E| o e}
515 2188|858 |c|l8| &
BI|1S5 v | = | ¢ |a] > 5
0
©+] SAND: 7.5 YR 5/4 brown, fine grained, subangular, dry.
i 26
] [_ =] CLAY: 2.5 YR 4/4 reddish brown, firn to soft, wet.
Core 4.8
2.7

<] SAND: 25 YR 4/4 fine grained, well rounded, well sorted, soft, argillaceous, wet.




. : BORING NO.
Co ) ORING LOG lepes
9| BORING L IEP6-5
ARCADIS [77004 N Big Spring St. Suite 300, Midland, TX 76701-3383  Tel 432 6875400 Fax 432 687-5401 Page 107 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Zack Beck
SITE LOCATION: Artesia, New Mexico LOGGER; R. Lang
UNIQUE NUMBER: 31-009-00183 FILE NAME: EP6-5.dat DATE BEGUN: 7/16/04 DATE COMPLETED: 7/16/04
Q
o
= 0
g o 2
ol Q lo w & | & é Eo DESCRIPTION
o £ 4 5 w %] e}
T |4 & [=] =2 3 i ) o
12l 2 2| 8lej g &
alSd @ (g 5| 2 |&] > 3
0
4 SAND: 7.5 YR 5/4 brown, fine grained, subangutar, dry.
i 2.2
Core 35 :j: SAND: 2.5 YR reddish brown, fine grained, subrounded, well sorted, loose, wet.
2.2
-5




BORING NO.

BORING LOG EPB-1

2 {
A 2y
ARCADIS [ 7664 N ig Spring St._Suite 300, Midiand, TX 77013363 Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Aresia [nvestigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-008-00103 FILE NAME: EPB-1.dat DATE BEGUN: 6/29/04 DATE COMPLETED: 6/29/04
]
o
T
— (92}
1 ol &
ool w! z |2 3 % DESCRIPTION
o =2 jm w | 2 ; o)
o NI O > < © Jour
= | a [> = o) wl ) o]
EIgl = 3le|oc & & T
512 = |3 o o | ol 3 =
o |af 9 g = @ o S
0 ;
1 SAND: 10 R 5/1 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
] 0.2 N
Core 4.0
5.4
E—- = CLAY: 2.5 YR 4/4 reddish brown, firm, maist, fractures, filled with very fine grained SAND, wet at-7.5'
-5 = —
F—
I F——]
21 gl
Core :"—'___—"E
ﬂ ——
21 - ——
- ——
10 - — CLAY: GLEY 1 2.5 1/0G black, firm.
: — 1 CLAY: 2.5 YR 5/4 reddish brown, firm to sticky, wet. ©
) 2.1 r———
F— -
’ t'___".__:
Core :'__..—‘—_
T 21 = ——
-15 = ——
I 21 F— ——
J SAND: 2.5 YR 5/1 reddish gray, fine grained, well sorted, loose, some biack grains.
>(4 1.6




BORING NO.

BORING LOG EPB-2
5 A
ARCADIS [ 1602 N Big Spring St_Suits 300, Widiand, TX 79701-3383  Tel 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00104 FILE NAME: EPB-2.dat DATE BEGUN: 6/29/04 DATE COMPLETED: 6/29/04
o
Q
= )
L o ]
_ ol wl| z |2 3| 3 DESCRIPTION
O 5 |4 5 4 = 2] Q
3 —d pan } =3 LLi d r'}
=l & (3 5 Q @ O ()
= |2 Q et
51 = |2 & o o] @ =
a |6 v |2 =  {a| > p
O4A w | | |
Teletatnund SAND: 10 R 5/1 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
i 26
Core 2.1
4.0
-5 L
5 '_'::‘___: CLAY: 2.5 YR 5/6 red, firm, moist, wet below -7.5'.
C-—
40 F——
Core E: -—-E
0 ——|
- L:____ —
-10 - —E___.—;':‘
| 49 F——
L:—__— -
| SAND: GLEY 2 4/1 dark blueish gray, fine grained, well rounded, well sorted.
Core N
] 4.4
-15 -




BORING NO.

ARCADIS [7004N.BigSpring St Suite 300, Midland, TX 70701-3363  Tel: 432 687-5400 Fax- 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00105 FILE NAME: EPB-3.dat DATE BEGUN: 6/29/04 DATE COMPLETED: 6/29/04
a
g
5 e
alol w2121 23 3 DESCRIPTION
o 2 |o & & a f 8
| I N [N > = «2 =
r iZ2 & [>] = Ll (&)
- 0. i} 195} Q o A (&)
512 2IE 351 8(al @ =
& |5 & & = x |a| S
0
+7«7:] SAND: 10 R §/1 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
] 4.4
Core 3.1
| a4 == CLAY: 25 YR 5/6 red, fim, moist
5 =
5.4 5_:__—:
Core 5.0 ::._"“_:
] :__—_—-——- — CLAY: GLEY 2 3/1 dark blueish gray, some 2.5 YR 4/6 red.
6.8 - = 7
=
10 — ——
: o ——
Core F— —
] 97 F——
—
| sl SAND: GLEY 2 471 dark blueish gray, fine grained, well rounded, wel sorted. lnose, many black grains.
s




f BORING NO.
i Gj o
ARCADIS 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00106 FILE NAME: EPB-4.dat DATE BEGUN: 6/29/04 DATE COMPLETED: 6/29/04
o
g
E ol 8 |
Jellwl|z|2 31 3 DESCRIPTION
Z | @ i 5
w o N 2 > = w Q
,:_: a | 5 (@) & Q o
2|12 2 2 3| 3c| @ =
8|5 o |& = x || =
0 - —
j: : ': SAND: 10 R 5/1 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
] 42 .
Core 35 !
40 F— ——1 CLAY: 25 YR 5/6 red, softto firm, wet.
o——|
5 = —
5.4 F— -
Core :—— —-—E
49 — —
| F——2
-10 - .'_..__—__;
1 68 F——
] o'l SAND: GLEY 2 4/1 dark blueish gray, fine grained, well rounded, well sorted, wet, black grains, CLAY interbeds.
Core o
1 49
-] 5 -




BORING NO.

BORING LOG EPB-5

FEAA
ARCAD'S 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383 Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO: ESN
CLIENT NAME: Navajo Refinery * DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: R. Lang
UNIQUE NUMBER: 31-009-00107 FILE NAME: EPB-5.dat DATE BEGUN: 6/29/04 DATE COMPLETED: 6/29/04
o
e
o © &
skl wl 12| 3 > DESCRIPTION
o = (b & S:_, a . 8
w =5 N S S <t )
T g & | = (@) bl o o]
[ o i} 17 o 4 (o]
O 4 T = =
a|S s |F = | 2 |a} > 5
0 =
+.+.| SAND: 10 R §/1 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
] 3.0 :—_'_:._: CLAY: 2.5 Y 4/6 red, firm, moist, became arenaceous at base.
i L —— 7
Core 4.6 :__:_::
3.0 __'-'_.___:
-5 _r_‘.__—:
) F——
3.0 = ——|
Core 4.9 é:———- =
3.0 e
F———
-10 - :___
. 4.9 ::__j
a——
Core 5.0 _:."._—:
] 44 E— o
E—
15 4 ———2
. F——
4.4 [ ——
WZ% :_——:
Sé Core 5.0 E"'__—._
< 44 e
g - +) SAND: 2.5 YR tight reddish gray, fine grained. subrourded to well rounded, well soried, loose, wel.
20 '




BORING LOG

BORING NO.

G LA _
ARCADl 1004 N. Big Spring St. Suite 300, Midland, TX 79701-3383  Tel: 432 687-5400 Fax: 432 687-5401 Page 1 of 1
PROJECT NUMBER:  MT000839.0001 DRILLING CO:; ESN
CLIENT NAME: Navajo Refinery DRILLING METHOD:  Geoprobe
PROJECT NAME: Artesia Investigation DRILLER: Eddy Hubbert
SITE LOCATION: Artesia, New Mexico LOGGER: . R.lang
UNIQUE NUMBER: 31-009-00108 FILE NAME: EPB-8.dat DATE BEGUN: 6/29/04 DATE COMPLETED: 6/29/04
o
@)
= )
< o| 4
o |lal w & = o % DESCRIPTION
Q=% | w2 4 o)
iz g N 2] 3|4 ; a
x 12 2 E 5|8 |e| @ =
BS54 B 2| |[&] > =
0
"} SAND: 10 R 5/1 dark reddish brown, fine grained, subangular, well sorted, loose, dry.
| 30 === CLAY: 25 YR4/6 red, firm, moist.
o= |
Core 45 Z—:—
3.0 ::_:_—_:_
-5 —
4 <’| SAND: 2.5 YR 6/1 reddish gray, fine grained, subangular, well sorted, loose.
3.0
:
Core 4.9
4.5
-10




\ APPENDIX E



Appendix E

MATERIAL TESTING RESULTS
for

BACKGROUND SOIL SAMPLES




. Pace Analytical EPN#2035423

LABORATORY TEST RESULTS

LELAP Certificate No.: 02052

TABLE 1

. ASTM D6 | ASTM D4y72 | ASTM D974 ASTM D4318 ASTM D422 AST™ D2487

Date {Sample| Depth | Moisture Organic . Particle
Tested | 1D | (feet) | Content | SoilpH | Comtent Atterberg Limits Size CLASSIFICATION
i} LL PL Pl .
(%) (%) Analysis
(%) (%) (%)

202- | BSB-1 . Brown clayey fine sandy silt w/roots
12-dul] 671231 0-1 7.0 8.02 4.35 28 17 11 * (CL-ML)

202- | BSB-I Grayish Brown clay w/sand & silt
12-Jul] 67124 ] 5-7 34.9 748 5.65 72 24 48 > (CH)

202- | BSB-I Pink silty clay w/sand traces
12-Jul| 67125 | 9-11 219 8.05 3.95 43 14 28 * (CL

202- | BSB-I White silty clay w/sand traces
12-Jul} 67126 | 13-15 16.2 8.22 1.60 32 15 17 * (CL)

202- | BSB-3 Dark Brown clayey silt w/fine sand traces
12-Jul} 68895 | 0-2 14.4 8.35 2.20 18 14 4 * (SM)

202- | BSB-3 Dark Brown silty clay w/sand
12-Julf 68896 5-7.5 222 8.59 6.70 42 19 24 * (CL)

202- { BSB-2 Dark Brown silty clay w/sand traces &
12-Jui| 68897 | 0-2.5 21.6 8.44 8.80 42 21 21 * mica (CL)

202- { BSB-2 Brown silty clay
12-Jul| 68898 | 5-7.5 234 8.11 7.40 42 19 23 * (CL)

202- | BSB-6 Brown clayey silt
12-Julj 68899 ] 0-2.5 7.5 7.87 2.50 23 18 5 * (CL-ML)

202- | BSB-6 ) Brown silty fine sand
12-Jul} 68900 | 5-7.5 14.8 8.20 1.10 19 17 2 * (SM)

202- | BSB4 Dark Brown silty clay w/sand traces

. 12-Jui| 69458 | 0-2.5 19.7 8.08 2.90 34 18 16 * (CL)

202- | BSB4 Dark Brown very silty clay w/sand traces
12-Julf 694591 5-7.5 22.5 7.80 3.40 28 18 10 * (CL)

202- | BSB-S
12-Jul] 69460 | 0-2.5 274 743 3.90 31 17 14 * Dark Brown silty clay w/sand & mica (CL)

202- | BSB-5 Dark Brown silty clay
12-Jul} 69461 5-75 274 7.96 3.90 44 19 25 * (CD

202- | BSB-7 .
12-Jul} 72613 | 0-2.5 7.5 7.73 4.10 30 16 14 * Brown silty clay w/organics & gravel (CL)

202- | BSB-7 ) White & Brown silty clay w/gravel
12-Julj 726151 5-1.5 17.8 8.12 4.10 42 19 23 * (CL)

202- | BSB-7 White & Tan clay w/silt & sand
12-Jul] 72617 | 10-12.5] 223 8.06 3.00 56 18 38 * (CH)

202- | BSB-8 ) . Brown silty clay
12-Juf] 72618 | 0-2.5 17.7 7.82 4.40 34 17 17 * (CL)

202- | BSB-8 White & Tan clay w/silt & sand
12-Jul| 72618 5-7.5 27.1 8.02 5.70 75 28 46 * (CH)

NOTE:* See attached graphs
(1)FOC = Organic content divided by 174
(2)Any optional tests methods used

STE

Soil Testing Engineers, inc,
316 Highlondia Orive
8Boton Rouge, LA

Client:Pace Analytical
Location:
Page 10of 1

STE File:04-7063
7/15/04
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CHEMICAL ANALYSES

The Permittee shall use the most recent standard EPA and industry-accepted analytical
methods for chemical analyses for target analytes as the testing methods for each media
sampled. Chemical analyses shall be performed in accordance with the most recent EPA
standard analytical methodologies and extraction methods.

Based upon the analysis requirements in Appendix A of the Navajo RCRA Post-Closure
Permit, and discussions with NMED, the following analyses were approved by NMED.

Soils:
®
®

DRO (diesel range organics) — Method 8015B

VOC (volatile organic compounds) — Method 8260B

SVOC (semivolatile organic compounds) — Method 8270C and Method 8310 (if
DRO was > 2000mg/kg)

RCRA Metals — Method 6010 (As, Ba, Cd, Cr, Pb, Hg, Se, Ag); Method 7471
(Hg)

Boring Groundwater:

SVOC/PAH (polyaromatic hydrocarbons) — Method 8310

BTEX (benzene, toluene, ethylbenzene, xylenes) — Method 8021C

VOC - Method 8260B (samples within 50 feet of outfall to Evaporation Ponds 2
and 5)

TDS (total dissolved solids) — Method 160.1

Monitor Well Groundwater:

VOC - Method 8260B

SVOC - Method 8270

RCRA metals — Method 6010/Method 7471

Other Metals — Method 6010 (Sb, Be, Cd, Fe, Mn, Ni, V, Zn)

Cyanide — Method 335.2

Major Cations— Method 6010 (Ca, Mg, K, Na)

Major Anions — Method 325.2(Cl); Method 300.0 (F1); Method 375.4 (sulfates);
Method 353.2 (nitrates/nitrites)

TDS — Method 160.1
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Analytes and laboratory reporting limits for the following methods are in Attachment 1 to
this Appendix:

SW 8260 Low Soil (VOA)

SW 8260 Water (VOA)

SW 8270 Low Soil (SVOC)
Method 8270 Water (SVOC)
SW 8125B (TPH- DRO)

SW 6010 Soil (RCRA Metals)
SW 6010 Water (RCRA Metals)
SW 6010 Water (Other Metals)
FIMS Soil (Mercury)

SW 7471 Water (Mercury)
SW8310 Water (PAH)

In addition to the analytes listed in Attachment 1, the following analytes were added:

o Method 8260 — 1,4-dioxane
o Method 8270 — 7,2-dimethylbenz(a)anthracene and pyridine

F.2 LABORATORY QA/QC REQUIREMENTS
(excerpted from permit attachment D)

The following requirements for laboratory QA/QC procedures shall be considered the
minimum QA/QC standards for the laboratories employed by the Facility that provide
analytical services for environmental investigation, corrective action and monitoring
activities conducted at the Facility.

F.2.a Quality Assurance Procedures

Analytical laboratories shall maintain internal quality assurance programs in accordance
with EPA and industry-wide accepted practices and procedures. At a minimum, the
laboratories shall use a combination of standards, blanks, surrogates, duplicates, matrix
spike/matrix spike duplicate (MS/MSD), blank spike/blank spike duplicate (BS/BSD) and
laboratory control samples to demonstrate analytical QA/QC. The laboratories shall
establish control limits for individual chemicals or groups of chemicals based on the long-
term performance of the test methods. In addition, the laboratories shall establish internal
QA/QC that meets EPA's laboratory certification requirements. The specific procedures to
be completed are identified in the following subsections.
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F.2.b Equipment Calibration Procedures and Frequency

The laboratories' equipment calibration procedures, calibration frequency and calibration
standards shall be in accordance with the EPA test methodology requirements and
documented in laboratories' quality assurance and SOP manuals. All instruments and
equipment used by the laboratory shall be operated, calibrated and maintained according to
manufacturers' guidelines and recommendations. Operation, calibration and maintenance
shall be performed by personnel who have been properly trained in these procedures. A
routine schedule and record of instrument calibration and maintenance shall be kept on file
at the laboratory.

F.2.c Laboratory QA/QC Samples

Analytical procedures shall be evaluated by analyzing reagent or method blanks,
surrogates, matrix spike/matrix spike duplicates (MS/MSDs), blank spike/blank spike
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The
laboratory QA/QC samples and frequency of analysis to be completed shall be documented
in the cited EPA test methodologies. At a minimum, the laboratory shall analyze
laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a frequency of one in
twenty for all batch runs requiring EPA test methods and a frequency of one in ten for non-
EPA test methods.

F.2.d Laboratory Deliverables

The analytical data package shall be prepared in accordance with EPA-established Level II
analytical support protocol. The following shall be provided in the laboratory reports
submitted either electronically or in hard (paper) copy for this project.

1. Transmittal letter, including information about the receipt of samples, the testing
methodology performed, any deviations from the required procedures, any
problems encountered in the analysis of the samples, any data quality exceptions,
and any corrective actions taken by the laboratory relative to the quality of the data
contained in the report.

2. Sample analytical results, including sampling date, date of sample extraction or
preparation, date of sample analysis, dilution factors and test method identification;
soil sample results in consistent units (milligrams per kilogram or micrograms per
kilogram) in dry-weight basis, water sample results in consistent units (milligrams
per liter or micrograms per liter), vapor sample results in consistent units (parts per
million or ppmv) and detection limits for undetected analytes. Results shall be
reported for all field samples, including field duplicates and blanks, submitted for

analysis.

3. Method blank results, including reporting limits for undetected analytes.

4, Surrogate recovery results and corresponding control limits for samples and method
blanks (organic analyses only).

5. MS/MSD and/or BS/BSD spike concentrations, percent recoveries, relative percent

differences (RPDs) and corresponding control limits.
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Laboratory duplicate results for inorganic analyses, including relative percent
differences and corresponding control limits.

Sample chain-of-custody documentation.

Holding times and conditions.

Conformance with required analytical protocol(s).

Blanks.

Detection/quantitation limits.

Recoveries of surrogates and/or matrix spikes (MS/MSDs).

Data report formats.

The following data deliverables for organic compounds shall be requested of the
laboratory:

e A cover letter referencing the procedure used and discussing any analytical
problems, deviations and modifications; including signature from authority
representative certifying to the quality and authenticity of data as reported,

e Report of sample collection, extraction and analysis dates, including sample
holding conditions,

o Tabulated results for samples in units as specified; including data qualification in
conformance with EPA protocol, including definition of data descriptor codes,

o Analyte concentrations with reporting units identified, including data qualification
(include definition of data descriptor codes),

¢ Quantification of analytes in all blank analyses, as well as identification of method
blank associated with each sample,

e Recovery assessments and a replicate sample summary and all MS/MSD results
(recoveries and spike amounts)]

The following data deliverables for inorganic compounds shall be requested of the
laboratory:

e A cover letter referencing the procedure used and discussing any analytical
problems, deviations and modifications; including signature from authority
representative certifying to the quality and authenticity of data as reported, -

e Report of sample collection, digestion and analysis dates, with sample holding
conditions,

e Tabulated results for samples in units as specified; including definition of data
descriptor codes, :

o Results of all method QA/QC checks,

¢ Quantification of analytes in all blank analyses, as well as identification of method
blanks associated with each sample,

¢ Recovery assessments and a replicate sample summary

The Permittee shall present summary tables of these data in the formats described in
Appendix E of the Permit. The raw analytical data, including calibration curves,
instrument calibration data, data calculation work sheets, and other laboratory support data
for samples from this project, shall be compiled and kept on file at the Laboratory for
reference. The Permittee shall make the data available to the Secretary upon request.
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F3 REVIEW OF FIELD AND LABORATORY QA/QC DATA

The sample data, field and laboratory QA/QC results shall be evaluated for acceptability
with respect to the data quality objectives (DQOs). Each group of samples shall be
compared with the DQOs and evaluated using data validation guidelines contained in the
following EPA guidance documents: Guidance Document for the Assessment of RCRA
Environmental Data Quality, National Functional Guidelines for Organic Data Review,
and Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analyses.

The laboratory shall notify the Permittee’s project manager of data quality exceptions
within 24 hours in order to allow for sample re-analysis, if possible. The Permittee’s
project manager shall contact the HWB within 24 hours of receipt of laboratory notification
of data quality exceptions in order to discuss the implications and determine whether the
data will still be considered acceptable or if sample re-analysis or re-sampling is necessary.

F.4 BLANKS. FIELD DUPLICATES, REPORTING LIMITS AND HOLDING
TIMES
F4.a Blanks

The analytical results of field blanks and field rinsate blanks shall be reviewed to evaluate
the adequacy of the field handling and equipment decontamination procedures and the
possibility of cross-contamination caused by decontamination of sampling equipment. The
analytical results of trip blanks shall be reviewed to evaluate the possibility for
contamination resulting from the laboratory-prepared sample containers or the sample
transport containers. The analytical results of laboratory blanks shall be reviewed to
evaluate the possibility of contamination caused by the analytical procedures. If
contaminants are detected in field or laboratory blanks, the sample data shall be qualified,
as appropriate.

F.4.b ~ Field Duplicates

Field duplicates shall consist of two samples either split from the same sample device or
collected sequentially. Field duplicate samples shall be collected at a minimum frequency
of ten percent of the total number of samples submitted for analysis.

F5.c Method Reporting Limits

Method reporting limits for sample analyses for each media shall be established at the
lowest level practicable for the method and analyte concentrations and shall not exceed
soil, groundwater or vapor emissions background levels, cleanup standards and screening
levels. Detection limits that exceed established soil, groundwater or air emissions cleanup
standards, screening levels or background levels and are reported as “not detected” shall be
considered data quality exceptions and an explanation for the exceedance and its
acceptability for use shall be provided.
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F.5d Holding Times

The sampling, extraction and analysis dates shall be reviewed to confirm that extraction
and analyses were completed within the recommended holding times as specified by EPA
protocol. Appropriate data qualifiers shall be noted if holding times are exceeded.

F.6 REPRESENTATIVENESS AND COMPARABILITY

F.6.a Representativeness

Representativeness is a qualitative parameter related to the degree to which the sample data
represent the specific characteristics of concern. Procedures shall be implemented to assure
representative samples, such as repeated measurements of the same parameter at the same
location over several distinct sampling events. Any procedures or variations that may
affect the collection or analysis of representative samples shall be noted and the data
qualified, as appropriate. =~ Duplicate samples were used as an indicator of
representativeness in this investigation.

F6b  Comparability

Comparability is a qualitative parameter related to whether similar sample data can be
compared. To assure comparability, analytical results shall be reported in appropriate units
for comparison with other data (past studies, comparable sites, screening levels and cleanup
standards), and standard collection and analytical procedures shall be implemented. Any
procedure or variation that may affect comparability shall be noted, and the data shall be
qualified, as appropriate.

F.7 LABORATORY REPORTING, DOCUMENTATION, DATA REDUCTION
AND CORRECTIVE ACTION

Upon recelpt of each laboratory data package, data shall be evaluated against the criteria
outlined in the previous sections. Any deviation from the established criteria shall be
noted, and the data will be qualified, as appropriate. A full review and discussion of
analytical data QA/QC and all data qualifiers shall be submitted as appendices or
attachments to reports prepared in accordance with Appendix E of this Permit. Data
validation procedures for all samples shall include checking the following, when
appropriate:

Holding times,

Detection limits,

Field equipment rinseate blanks,
Field blanks,

Field Duplicates,

Trip blanks,

Reagent blanks,

Nowvs LN -
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8. Laboratory duplicates,

9. Laboratory blanks,

10. Laboratory matrix spikes,

11. Laboratory matrix spike duplicates,
12. Laboratory blank spikes,

13. Laboratory blank spike duplicates, and
14. Surrogate recoveries.

Laboratory Case Narratives are provided in Attachment 2 of this Appendix.

If significant quality assurance problems are encountered, corrective action shall be
implemented as appropriate. All corrective action shall be defensible, and the corrected

data shall be qualified.
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ATTACHMENT 1
Laboratory Methods and Reporting Limits
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Target Analyte List

ace Analytical

New Orieans Laboratory

Analysis Protocol -~ Single Matrix

Protocol Code: 8260LOW Prep Level: Low Soil
Protocol: SW 8260 Volatile Organics
Use: 8260 VOAs PASI standard list
Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter ug/kg ug/kg ug/kg % ug/kg % %
MCO35LOW 67-64-1  A99 Acetone (2-Propanone, Dimethyl } 10.0 50.0 6-170 50.0 1-189 50
MCI165LOW  71-43-2 Benzene 5.00 50.0 66 - 130 50.0 66 -142 50
MCI30LOW 75-27-4 Bromodichloromethane 5.00 50.0 62-132 500 15-136 50
MCI180LOW 75-25-2 Bromoform 5.00 50.0 44 - 148 50.0 1-142 50
MCOI5LOW  74-83-9 Bromomethane (Methyl bromide) 5.00 50.0 36-159 50.0 8-164 50
MCI1IOLOW 78-93-3  A99 2-Butanone (Methyl ethyl ketone) 10.0 100. 12-174 100. 1-180 50
MCO040LOW 75-15-0 A99 Carbon disulfide 5.00 50.0 42 - 147 50.0 4-159 50
MCI20LOW 56-23-5 Carbon tetrachloride 5.00 50.0 51-156 500 21-152 50
MC235L0W 108-90-7 Chlorobenzene 5.00 50.0 66 - 128 50.0 60-133 50
MCO025LOW  75-00-3 Chloroethane 5.00 50.0 25-174 500 11-170 50
MCO60LOW 67-66-3 Chloroform 5.00 50.0 64 -127 500 29-137 50
MCOIOLOW 74-87-3 Chloromethane (Methy! chloride) 5.00 50.0 1-200 50.0 1-189 50
MDO60LOW 96-12-8 A99 1,2-Dibromo-3-chloropropane (DB 5.00 50.0 50-150 500 50-150 50
MDOSOLOW 106-93-4 1,2-Dibromoethane (Ethylene dibr 5.00 50.0 50 - 150 50.0 50-150 50
MVI24LOW 75-71-8 Dichlorodifluoromethane (Freon 1: 5.00 50.0 50-150 500 50-150 50
MCI55LOW  124-48-1 Dibromochloromethane 5.00 50.0 54 - 140 50.0 1-146 S0
MCO50LOW  75-34-3 1,1-Dichloroethane 5.00 50.0 61-135 50.0 24-151 50
MCO65LOW  107-06-2 1,2-Dichloroethane (Ethylene dichi 5.00 50.0 61-138 500 24-138 50
MCO045LOW 75-35-4 1,1-Dichloroethene (Dichloroethyl 5.00 50.0 54-150 500 59-172 50
MCO054LOW 156-59-2 cis-1,2-Dichloroethene 5.00 50.0 50 -150 500 50-150 50
MCO53LOW 156-60-5 trans-1,2-Dichloroethene 5.00 50.0 50 -150 50.0 50-150 50
MC140LOW 78-87-5 1,2-Dichloropropane 5.00 50.0 70-125 .50.0 29-135 50
MC143LOW 10061-01- cis-1,3-Dichloropropene 5.00 50.0 58-134 50.0 1-138 50
MCI72LOW 10061-02- trans-1,3-Dichloropropene 5.00 50.0 51-130 50.0 1-136 S0
MC240LOW 100-41-4 Ethylbenzene 5.00 50.0 65-125 50.0 7-141 50
MC210LOW 591-78-6 A99 2-Hexanone 10.0 50.0 18-173 50.0 1-153 50
MVI36LOW 98-82-8 Isopropylbenzene (Cumene) 5.00 500  50-150 500 50-150 S0
MVI73LOW 79-20-9 Methylacetate 10.0 50.0 50-150 50.0 50-150 50
MCO030LOW 75-09-2 Methylene chloride (Dichlorometh 5.00 50.0 20-152 50.0 1-146 50
MC205LOW 108-10-1 A99 4-Methyl-2-pentanone (MIBK) 10.0 50.0 1-175 50.0 1-155 50
MVI35LOW 1634-04-4 A99 Methyl tert-butyl ether (MTBE) 5.00 50.0 50-150 50.0 50-150 5O
MC245LOW  100-42-5 Styrene 5.00 50.0 64 - 124 50.0 1-137 50
MC225LOW  79-34-5 1,1,2,2-Tetrachloroethane 5.00 50.0 41 -157 50.0 1-166 30
MC220LOW 127-18-4 Tetrachloroethene (Perchloroethyl 5.00 50.0 48 - 132 50.0 1-157 50
MC230LOW 108-88-3 Toluene 5.00 50.0 66 - 128 500 59-139 50
MCI115LOW  71-35-6 1.1,1-Trichloroethane (Methyl cht 5.00 50.0 63 -137 500 35-145 SO
MCI160LOW  79-00-5 1,1,2-Trichloroethane 5.00 50.0 63 - 131 50.0 7-145 50
MC150LOW 79-01-6 Trichloroethene (Trichloroethylen 5.00 50.0 59 -127 500 62-137 50
MDOIOLOW 75-69-4 Trichlorofluoromethane {Freon 11 5.00 50.0 50 - 150 50.0 33-128 50
MCO020LOW  75-01-4 Viny! chloride (Chloroethene) 5.00 50.0 12-188 50.0 6-177 50
MVI63L.LOW 1330-20-7 m.p-Xylene 5.00 100. 50-150 100. 50-150 30

Naminal renarting limit ic oiven. Sctnal camnls rennriine limite are carrectad for tamnla cive. dilution and
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¢ Indirstes an alternate valus is snpcified hv the nratneal enda.

/9 Target Analyte List
: ace Analytical
! New Orleans Laboratory Analysis Protocol - Single Matrix
Protocol Code: 8260LOW Prep Level: Low Soil
Protocol: SW 8260 Volatile Organics
Use: 8260 VOAs PASI standard list
Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike  Limits Max
ParaCode CAS No. Qu Parameter ug/kg ug/kg ug/kg % ug/kg % %
MV164LOW 95-47-6 o-Xylene 5.00 50.0 50 - 150 50.0 50-150 50
MCSO06LOW  2037-26-5 Toluene-d8 (S) 50.0 65-124 50.0 65-124
MCSIILOW  460-00-4 4-Bromofluorobenzene (S) 50.0 55-160 50.0 55-160
MCSI6LOW  1868-53-7 Dibromofluoromethane (S) 50.0 59-139 50.0 59-139
dX narametsre
Naminal renarting limit ic givea. Aetnal camnle renartine limite aee cnarractad far camnie cira. dilntinn and 1 rantent ac 2
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: Target Analyte List
2ace Analytical

‘New QOrieans Labaoratory

Analysis Protocol - Single Matrix

Protocol Code: 8260WAT Prep Level: Water
Protocol: SW 8260 Volatile Organics
Use: 8260 VOAs PASI standard list
Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter ug/L ug/L ug/L % ug/L % %
MCO35WAT 67-64-1 A99 Acetone (2-Propanone, Dimethyl | 10.0 50.0 50-150 500 50-150 25
MCI65WAT 71-43-2 Benzene 5.00 50.0 74 - 137 50.0 76-127 25
MCI30WAT 75-27-4 Bromodichloromethane 5.00 50.0 70 -130 50.0 61-150 25
MCI80WAT 75-25-2 Bromoform 5.00 50.0 69 - 150 500 63-150 25
MCOISWAT 74-83-9 Bromomethane (Methy! bromide) 5.00 50.0 53 - 140 50.0 S5t-144 25
MC1I10WAT 78-93-3 A99 2-Butanone (Methy!l ethyl ketone) 10.0 100. 50 - 150 100. 50-150 25
MCO40WAT 75-15-0 A99 Carbon disulfide 5.00 50.0 50 - 141 50,0 50-143 25
MCI20WAT 56-23-5 Carbon tetrachloride 5.00 50.0 59-150 50.0 50-150 25
MC235WAT 108-90-7 Chiorobenzene 5.00 50.0 76 - 131 50,0 75-130 25
MCO25WAT 75-00-3 Chloroethane 5.00 50.0 50-143 50.0 50-148 25
MCO60WAT 67-66-3 Chloroform 5.00 50.0 74 -133 50.0 69-137 25
MCOIOWAT 74-87-3 Chloromethane (Methyl chloride) 5.00 50.0 50-149 50,0 50-150 25
MDO60WAT 96-12-8  A99 1,2-Dibromo-3-chioropropane (DB 5.00 50.0 50-150 500 50-150 25
MDOSOWAT 106-93-4 1,2-Dibromoethane (Ethylene dibr« 5.00 50.0 74 - 141 50,0 50-146 25
MVI24WAT 75-71-8 Dichlorodifluoromethane (Freon 1. 5.00 50.0 50-150 50.0 50-150 25
MCISSWAT 124-48-1 Dibromochloromethane 5.00 50.0 73 -150 500 68-150 25
MCOSOWAT 75-34-3 1,1-Dichloroethane 5.00 50.0 64 - 136 50,0 61-139 25
MCO65WAT 107-06-2 1,2-Dichloroethane (Ethylene dichl 5.00 50.0 62 -150 500 57-150 25
MCO045WAT 75-35-4 1,1-Dichloroethene (Dichloroethyl 5.00 50.0 50-140 50.0 61-145 25
MCO54WAT 156-59-2 cis-1,2-Dichloroethene 5.00 50.0 52-143 500 50-150 25
MCOS3WAT 156-60-5 trans-1,2-Dichloroethene 5.00 50.0 52-135 500 50-139 25
MCI140WAT 78-87-5 1,2-Dichloropropane 5.00 50.0 70 - 138 50.0 68-142 25
MCH43WAT 10061-01- cis-1,3-Dichloropropene 5.00 50.0 73 - 145 500 69-146 25
MCI72WAT 10061-02- trans- 1,3-Dichloropropene 5.00 -50.0 65- 150 50,0 60-150 25
MC240WAT 100-41-4 Ethylbenzene 5.00 50.0 65-133 500 57-138 25
MC2I0WAT 591-78-6 A99 2-Hexanone 10.0 50.0 50 -150 50.0 50-150 25
MVI36WAT 98-82-8 Isopropylbenzene (Cumene) 5.00 50.0 62 -134 500 54-141 25
MVIT3IWAT 79-20-9 Methylacetate 10.0 50.0 70-130 500 70-130 25
MCO30WAT 75-09-2 Methylene chloride (Dichlorometh 5.00 50.0 50 - 150 50.0 50-144 25
MC205WAT 108-10-1 A99 4-Methyl-2-pentanone (MIBK) 10.0 50.0 50-150 50.0 50-150 25
MVI3SWAT 1634-04-4 A99 Methyl tert-butyl ether (MTBE) 5.00 50.0 50 - 142 500 50-150 25
MC245WAT 100-42-5 Styrene 5.00 50.0 50 - 134 500 56-143 25
MC225WAT  79-34-5 1,1,2,2-Tetrachloroethane 5.00 50.0 56 - 146 500 58-143 25
MC220WAT 127-18-4 Tetrachloroethene (Perchioroethyl 5.00 50.0 50 - 150 50.0 50-150 25
MC230WAT 108-88-3 Toluene 5.00 50.0 73-133 50.0  76-125 25
MCIISWAT 71-55-6 1,1,1-Trichloroethane (Methyl chl 5.00 50.0 69 - 138 50.0 60 - 143 25
MCI60WAT 79-00-5 1,1,2-Trichloroethane 5.00 50.0 75 - 146 50.0 70 - 149 25
MCI50WAT 79-01-6 Trichloroethene (Trichloroethylen 5.00 50.0 76 - 138 50.0 7t-120 25
MDOIOWAT 75-69-4 Trichlorofluoromethane (Freon 11 5.00 50.0 50 - 150 50.0 50-150 25
MCO20WAT 75-01-4 Vinyl chloride (Chloroethene) 5.00 50.0 50 - 144 500 50-146 25
MVIGIWAT 1330-20-7 m,p-Xylene 5.00 100. 72-130 100, 70-130 23
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‘ /QBAHHM ical

Target Analyte List

New Qrleans Laboratory

Analysis Protocol - Single Matrix

Protocol Code: 8260WAT Prep Level: Water
Protocol: SW 8260 Volatile Organics
Use: 8260 VOAs PASI standard list
Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max
ParaCode @ CAS No. Qu Parameter ug/L ug/L ug/L % ug/L % %
MVIG4AWAT 95-47-6 0-Xylene 5.00 50.0 74 -133 50.0 64 -141 25
MCSO06WAT 2037-26-5 Toluene-d8 (S) 50.0 76 - 120 50.0 76 - 120
MCSI1I1WAT 460-00-4 4-Bromofluorobenzene (S) 50.0 74 - 127 500 74-127
MCSI6WAT 1868-53-7 Dibromofluoromethane (S) 50.0 66 -124 50.0 66 - 124

45 naramatere

Naminal renartino limit ic civan. A ctual <amnls renartino limite are rarrectad for camnle tive. diluting and maicturs eontent ne annlicahle
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_ Target Analyte List
_PaceAnalytical

New Orieans Laboratory

Analysis Protocol - Single Matrix

Protocol Code: 8270LOW Prep Level: Low Soil
Protocol: SW 8270 Semivolatile Organics
Use: 8270 semivolatiles PASI standard list
Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max

ParaCode CAS No. Qu Parameter ug/kg ug/kg ug/kg % ug/kg % %
MC550LOW  83-32-9 Acenaphthene 330. 1660 53-104 1660 31-137 50
MC540LOW 208-96-8 Acenaphthylene 330. 1660 58-102 1660  50-102 50
MC645LOW  120-12-7 Anthracene 330. 1660 60 - 106 1660 50-108 50
MC730LOW 56-55-3 Benzo(a)anthracene 330. 1660 60 - 106 1660 50-115 50
MC765LOW 205-99-2 Benzo(b)fluoranthene 330. 1660 50-124 1660 50-141 50
MC770LOW 207-08-9 Benzo(k)fluoranthene 330. 1660 50-121 1660 50-134 50
MC430LOW 65-85-0 A99 Benzoic acid 830. 1660 50-148 1660 50-129 50
MC790LOW 191-24-2 °~ Benzo(g,h,i)perylene 330. 1660 50-127 1660 50-117 50
MC775LOW  50-32-8 Benzo(a)pyrene 330. 1660 62-114 1660 50-124 50
MC345LOW 100-51-6 A99 Benzyl alcohol 330. 1660 50 - 101 1660 50-108 50
MC625LOW  101-55-3 4-Bromophenyl-phenylether 330. 1660 58 - 100 1660 50-101 S0
MC720LOW  85-68-7 Butylbenzylphthalate 330. 1660 58-119 1660 50-135 50
MC455LOW  106-47-8 4-Chloroaniline (p-Chloroaniline) 330. 1660 50-88 1660 50-88 S50
MC647LOW 86-74-8 Carbazole 330. 1660 70 - 130 1660 50-116

MC435LOW  111-91-1 bis(2-Chloroethoxy)methane 330. 1660 53-97 1660 50-98 50
MC325LOW  111-44-4 bis(2-Chloroethyl) ether 330. 1660 50-94 1660 50-95 S0
MC357L0OW  108-60-1 2,2'-oxybis(1-Chloropropane) 330, 1660 50-102 1660 50-100 50
MC465LOW  59-50-7 A99 4-Chloro-3-methylphenol (p-Chio 330. 1660 50-114 1660 50-116 50
MC525LOW  91-58-7 2-Chloronaphthalene 330. 1660 50-100 1660 50-99 50
MC330LOW 95-57-8 2-Chlorophenol (o-Chlorophenol) 330. 1660 50-103 1660 25-102 50
MC585LOW  7005-72-3 4-Chlorophenyl phenyl ether 330. 1660 56 - 106 1660 50-109 50
MC735LOW 218-01-9 Chrysene 330. 1660 58-106 1660 50-115 50
MC785LOW 53-70-3 Dibenz(a,h)anthracene 330. 1660 50-126 1660 50-115 50
MCS65LOW  132-64-9 Dibenzofuran 330. 1660 58-103 1660 50-108 50
MC650LOW  84-74-2 Di-n-butylphthalate 330. 1660 59-112 1660 50-120 50
MC350LOW 95-50-1 1,2-Dichlorobenzene (o-Dichlorobt 330. 1660 50 - 88 1660 50-94 50
MC335LOW  541-73-1 1,3-Dichlorobenzene (m-Dichlorob 330. 1660 50 - 85 1660 50 - 81 50
MC340LOW  106-46-7 1,4-Dichlorobenzene (p-Dichlorobe 330. 1660 50- 86 1660 50-93 50
MC725LOW  91-94-1  A99 3,3-Dichlorobenzidine 667. 1660 50-111 1660 50-115 50
MC440LOW  120-83-2 2,4-Dichlorophenol 330. 1660 58-102 1660 50-111 50
MC580LOW  B84.66-2 Diethylphthalate 330. 1660 58 - 109 1660 50-110 50
MC425L0W  105-67-9 2,4-Dimethylphenol 330. 1660 50-102 1660 50-104 50
MC535LOW  131-11-3 Dimethylphthalate 330. 1660 59 - 104 1660 50-105 50
MC6I10LOW 534-52-1 A99 4,6-Dinitro-2-methylphenol (4,6-C 830. 1660 50-117 1660 50-120 350
MCS555LOW  51-28-5 A99 2,4-Dinitrophenol 830. 1660 50 - 127 1660 50-121 50
MC570LOW  121-14.2 2,4-Dinitrotoluene 330. 1660. 61-113 1660 28-89 50
MC543LOW  606-20-2 2,6-Dinitrotoluene 330. 1660 58-111 1660 50-114 50
MC760LOW 117-84-0 Di-n-octyliphthalate 330. 1660 50-133 1660 50-150 50
MC740LOW 117-81-7 bis(2-Ethylhexyl)phthalate 330. 1660 61 -117 1660 50-147 30
MC655LOW  206-44-0 Fluoranthene 330. 1660 59-110 1660 50-126 50
MC3590LOW  86-73-7 Fluorene 330. 1660 58-106 1660 50-112 50

Nominal rennrtine limit ic civan. Actual camnle rennrting limite ave rarrected far camnls ciza. dilutinn and maictnre coatent ac annlirahle
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Target Analyte List

(=5 H ¥
. _APaceAnalytical
New Orieans Laboratory Analysis Protocol - Single Matrix
Protocol Code:  3270LOW Prep Level: Low Soil

Protocol: SW 8270 Semivolatile Organics

Use: 8270 semivolatiles PASI standard list

Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter ug/kg ug/kg ug/kg % ug/kg % %
MC630LOW  118-74-1 Hexachlorobenzene 330. 1660 55-107 1660 50-107 50
MC460LOW 87-68-3 Hexachlorobutadiene 330. 1660 50 - 100 1660 50-103 50
MC510LOW  77-47-4  A99 Hexachlorocyclopentadiene 330. 1660 50-107 1660 50-99 50
MC375LOW  67-72-1 Hexachloroethane 330. 1660 50 - 87 1660 50-96 50
MC780LOW  193-39-5 Indeno(1,2,3-cd)pyrene 330. 1660 50-123 1660 50-113 50
MC415LOW  78-59-1 Isophorone 330. 1660 55-106 . 1660 50-105 50
MC470LOW 91-57-6 2-Methylnaphthalene 330. 1660 54 -102 1660 50-113 S0
MC355L.0W 95-48-7 2-Methylphenol (0-Cresol) 330. 1660 54-100 1660 50-101 50
MC365LOW  106-44-5 A7  4-Methylphenol (p-Cresol) 330. 1660 56 - 101 1660 50-101 50
MC450LOW  91-20-3 Naphthalene 330. 1660 50-98 1660 50-103 S0
MCS30LOW 88-74-4 A99 2-Nitroaniline (o-Nitroanitine) 330. 1660 54-114 1660 50-113 50
MCS545LOW  99-09-2  A99 3-Nitroaniline (m-Nitroaniline) 830. 1660 50-99 1660 50-101 50
MC595LOW 100-01-6 A99 d4-Nitroaniline (p-Nitroaniline) 830. . 1660 50-117 1660 50-118 50
: MC410LOW 98-95-3 Nitrobenzene 330. : 1660 50-99 1660 50-101 S0
. MC420LOW 88-75-5 2-Nitrophenot (o-Nitrophenol) 330 ) 1660 53-101 1660 50-106 50
MC560LOW  100-02-7 A99 4-Nitrophenol (p-Nitrophenol) 830, 1660 50-133 1660 1t-114 350
MC370LOW  621-64-7 N-Nitroso-di-n-propylamine 330. 1660 50-99 1660 41-126 50
MC61SLOW 86-30-6 A10 N-Nitrosodiphenylamine (Dipheny 330. 1660 55-104 1660 50-136 50
MC635LOW 87-86-5 A99 Pentachlorophenol 830. 1660 50-11S§ 1660 17-109 50
MC640LOW  85-01-8 Phenanthrene 330. 1660 60-103 1660 50-122 50
MC315LOW 108-95-2 Phenol 330. 1660 50-106 1660 26-90 50
MC715LOW  129-00-0 Pyrene 330. 1660 55-109 1660 35-142 50
MC445LOW  120-82-1 1,2,4-Trichlorobenzene 330, 1660 50-100 1660 50-99 50
MC520LOW  95-95-4 2,4,5-Trichlorophenol 830. 1660 58 -104 1660 50-106 50
MCS5S15LO0W  88-06-2 2,4,6-Trichlorophenol 330. 1660 57-104 1660 50-104 50
MCS19LOW  4165-60-0 Nitrobenzene-d5 (S) 1660 30-118 1660 30-118
MCS24LOW  321-60-8 2-Fluorobiphenyl (S) 1660 30-124 1660 30-124
MCS29LOW  1718-51-0 Terphenyl-d14 (S) 1660 30 - 145 1660 30- 145
MCS44LOW  4165-62-2 Phenol-d5 (S) 2500 30-106 2500 30106
MCS49LOW  367-12-4 2-Fluorophenol (S) 2500 30-112 2500 30-112
MCS54LOW  118-79-6 2,4,6-Tribromophenol (S) 2500 30-128 2500 30-128

7? naramestarc
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Target Analyte List

ace Analytical

. New Orieans Laboratory

Analysis Protocol - Single Matrix

Protocol Code: 8270WAT Prep Level: Water
Protocol: SW 8270 Semivolatile Organics
| Use: 8270 semivolatiles PASI standard list

Reporting Reg. LCS LCS MS MS RPD

i ) Limit {, Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter g/l A ug/L ug/L % ug/L % %
MCS50WAT 83-32-9 Acenaphthene 10.0 {¥ 50.0 50-112 50.0 46-118 25
MC540WAT 208-96-8 Acenaphthylene 10.0 50.0 50-109 500 50-109 25
MC645WAT 120-12-7 - Anthracene 10.0 50.0 50-112 500 50-110 25
MC730WAT 56-55-3 Benzo(a)anthracene 10.0 50.0 50-112 500 50-114 25
MC765WAT 205-99-2 Benzo(b)fluoranthene 10.0 50.0 50-129 500 50-129 25
MC770WAT 207-08-9 Benzo(k)fluoranthene 10.0 50.0 50 -127 500 50-123 25
MC430WAT 65-85-0 A99 Benzoic acid 25.0 50.0 50-138 50.0 50-150 25
MC790WAT 191-24-2 Benzo(g,h,i)perylene 10.0 50.0 50-133 50.0 50-132 25
MC775WAT 50-32-8 Benzo(a)pyrene 10.0 50.0 50-118 500 50-150 25
MC345WAT 100-51-6 A99 Benzyl alcohol 10.0 50.0 50-110 50.0 50-108 25
MC625WAT 101-55-3 4-Bromophenyl-phenylether 10.0 50.0 50-111 50.0 S50-11t 2§
MC720WAT 85-68-7 Buty!benzyiphthalate 10.0 50.0 50 -124 500 50-126 25
MC647TWAT 86-74-8 Carbazole 10.0 50.0 50-138 50.0 50-142 25
MC455WAT 106-47-8 4-Chloroaniline (p-Chtoroaniline) 10.0 50.0 50-116 50.0 50-111 25
. MC435WAT 111-91-1 bis(2-Chloroethoxy)methane 10.0 50.0 50-110 500 50-108 25
MC325WAT 111-44-4 bis(2-Chloroethyl) ether 10.0 50.0 50-109 50.0 50-112 25
MC357WAT 108-60-1 2,2'-0xybis(1-Chloropropane) 10.0 50.0 50-108 50.0 50-105 25
MC465WAT 59-50-7 A99 4-Chloro-3-methylphenol (p-Chloi 10.0 50.0 50-118 50.0 23-97 25
MCS25WAT 91-58-7 2-Chloronaphthalene 10.0 50.0 50 -109 50.0 50-108 25
MC330WAT 95-57-8 2-Chlorophenol (o-Chlorophenol) 10.0 50.0 50-109 50.0 27-123 25
MC585WAT 7005-72-3 4-Chlorophenyl phenyl ether 10.0 50.0 50-115 50.0 50-114 25
MC735WAT 218-01-9 Chrysene 10.0 50.0 50-114 50.0 S0-115 25
\ MC785WAT 53-70-3 Dibenz(a,h)anthracene 10.0 50.0 50-132 500 50-134 25
MCS65WAT 132-64-9 Dibenzofuran 10.0 50.0 50-113 50.0 50-115 25
MC650WAT 84-74-2 Di-n-butyiphthalate 10.0 50.0 50-120 50.0 50-123 25
MC350WAT 95-50-1 1,2-Dichlorobenzene (o-Dichlorob¢ 10.0 50.0 50 - 86 50.0 50-83 25
MC335WAT 541-73-1 1,3-Dichlorobenzene (m-Dichlorob 10.0 50.0 50 - 81 50.0 50-78 25
MC340WAT 106-46-7 1,4-Dichlorobenzene (p-Dichlorobe 10.0 50.0 50-83 50.0 50-81 25

MC725WAT 91-94-1 A99 3,3'-Dichlorobenzidine 20.0 50.0 50-118 50.0 50-95 25-
MC440WAT 120-83-2 2,4-Dichlorophenol 10.0 50.0 50-113 50.0 50-113 25
MC580WAT 84-66-2 Diethylphthalate 10.0 50.0 50-119 500 50-118 25
MC425WAT 105-67-9 2,4-Dimethylphenol 10.0 50.0 50-105 50.0 50-106 25
MC535WAT 131-11-3 Dimethylphthalate 10.0 50.0 50-116 50.0 50-1t14 25
MC6I0WAT 534-52-1 A99 4.6-Dinitro-2-methylphenol (4,6-C 25.0 50.0 50-133 50.0 50-133 25
MC555WAT 51.28-5 A99 2,4-Dinitrophenol 25.0 50.0 50 -144 50.0 50-150 25
MCS70WAT 121-14-2 2,4-Dinitrotoluene 10.0 50.0 50 - 120 50.0 24-96 25
MC543WAT 606-20-2 2,6-Dinitrotoluene 10.0 50.0 50-119 50.0 50-119 25
MC760WAT 117-84-0 Di-n-octylphthalate 10.0 50.0 50 - 140 50.0 50-139 25
MC740WAT 117-81-7 bis(2-Ethylhexyl)phthalate 10.0 50.0 50 -150 50.0 50-150 25
O MC655WAT 206-44-0 Fluoranthene 10.0 50.0 50-120 '50.0 50-118 25
MC3590WAT 86-73-7 Fluorene 10.0 50.0 50-116 50.0 50-120 25

Naminal rennrtine limit it civen  Artusl camnla rennrtino limite are carrarted for camnis size. dilutinn and maictnres rantant ac annlirahis
* Indirates an altarnate valus ic enerifind hy the neatnent cada
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Target Analyte List
_Pace Analytical

New Orleans Laboratory

Analysis Protocol - Single Matrix

Protocol Code: 8270WAT Prep Level: Water
Protocol: SW 8270 Semivolatile Organics
Use: 8270 semivolatiles PAS] standard list
Reporting Ree. LCS LCS MS MS  RPD
Limit Limit Spike Limits Spike Limits Max

ParaCode CAS No. Qu Parameter ug/L ug/L ug/L % ug/L % %
MC630WAT 118-74-1 Hexachlorobenzene 10.0 50.0 50-117 500 50-115 25
MC460WAT 87-68-3 Hexachlorobutadiene 10.0 50.0 50-92 50.0 50-89 25
MCS510WAT 77-47-4 A99 Hexachlorocyclopentadiene 10.0 50.0 50-150 50.0 50-150 25
MC375WAT 67-72-1 Hexachloroethane 10.0 50.0 50 - 82 50.0 50-79 25
MC780WAT 193-39-5 Indeno(1,2,3-cd)pyrene 10.0 50.0 50-130 500 50-130 25
MC415WAT 78-59-1 Isophorone 10.0 50.0 50-118 500 50-116 25
MC470WAT 91-57-6 2-Methyinaphthalene 10.0 50.0 50 - 107 500 50-106 25
MC355WAT 95.48-7 2-Methylphenol (o-Cresol) 10.0 50.0 50-110 500 50-106 25
MC365WAT 106-44-5 A7 4-Methylphenol (p-Cresol) 10.0 50.0 50-110 50.0 50-109 25
MC450WAT 91-20-3 Naphthalene 10.0 50.0 50 - 10t 50.0 50-98 25
MC530WAT 88-74-4 A99 2-Nitroaniline (o-Nitroaniline) 25.0 50.0 50-129 50.0 50-129 25
MC545WAT 99-09-2 A99 3-Nitroaniline (m-Nitroaniline) 25.0 50.0 50-129 50.0 50-127 25
MCS95SWAT 100-01-6 A99 d4-Nitroaniline (p-Nitroaniline) 25.0 50.0 50-132 50.0 50-130 25
MC410WAT 98-95-3 Nitrobenzene 10.0 50.0 50-116 50.0 50-128 25
MC420WAT 88-75-5 2-Nitrophenol (o-Nitrophenol) 10.0 50.0 50-114 50.0 50-113 25
MCS60WAT 100-02-7 A99 4-Nitrophenol (p-Nitrophenol) 25.0 50.0 50- 144 50.0 10-80 25
MC370WAT 621-64-7 N-Nitroso-di-n-propylamine. 10.0 50.0 50-108 500 41-1t6 25
MC61SWAT 86-30-6 A10 N-Nitrosodiphenylamine (Dipheny 10.0 50.0 50-108 500 s50-1ti1 25
MC635WAT 87-86-5 A99 Pentachlorophenol 25.0 50.0 50-129 50.0 9-103 25
MC640WAT 85-01-8 Phenanthrene 10.0 50.0 50-112 500 50-119 25
MC315WAT 108-95-2 Phenol 10.0 50.0 50-120 50.0 12-110 25
MC715WAT 129-00-0 Pyrene 10.0 ©50.0 50-114 50.0 . 26-127 25
MC445WAT 120-82-1 1,2,4-Trichlorobenzene 10.0 50.0 50-94 50.0 50-96 25
MCS520WAT 95.95-4 2,4,5-Trichlorophenol 25.0 50.0 50-119 500 50-117 25
MCS1SWAT 88-06-2 2,4,6-Trichlorophenol 10.0 50.0 50-119 500 50-118 25
MCSI9WAT 4165-60-0 Nitrobenzene-d5 (S) 50.0 30-115 50.0 30-115

MCS24WAT 321.60-8 2-Fluorobipheny! (S) 50.0 30-114 500 30-114

MCS29WAT 1718-51-0 Terphenyl-d14 (S) 50.0 33-114 50.0 33-114

MCS44WAT 4165-62-2 Phenol-d5 (S) 75.0 30-107 75.0 30-107

MCS49WAT 367-12-4 2-Fluorophenol (S) 75.0 30-105 75.0 30-105

MCSS54WAT 118.79-6 2,4,6-Tribromophenol (S) 75.0 30-130 75.0 30-130

1) narametare

Nominal ranartine limit ic oiven  Astual camnls eannriino limite are rarrected for camnis cizs. dilutinn and maictirs enotent ac annlicshis.
* Indirates an alteraste value ivenecifiad hv the neatacnl ende
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/Q&An&/ytm&/

New Orieans Laboratory

Target Analyte List

Analysis Protocol - Single Matrix

Protocol Code: TPHLOW

Protocol: SW 8015B TPH Diesel & Qil Range Organics

Use: SW 8015B TPH Diesel & Oil Range Organics

Prep Level: Low Soil

Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter mg/kg mg/kg mg/kg % mg/kg % %
GO0046LOW TPH - Diesel Range Organics (C10- 10.0 40.0 56 - 138 40.0 0-178 SO
GO0047LOW TPH - Oil Range Organics (>C28-C 50.0
GSP40LOW o-Terphenyl (S) 2.00 40 - 140 200 40-140

1 naramatare

Naminal renartino limit ic oiven  Artnal camnle rennrting imite ses carrected far camnle cize, dilutinn 2ad maicturs rantent ac annlirshis,

¢ Indicatee an alteraats value ic wnsrified hv the nrataral eads
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. /Q@Analyt/ca/

New Qrileans Laboratory

Target Analyte List

Analysis Protocol - Single Matrix

Protocol Code: 6010TCLPSOI Prep Level: Soail
Protocol: SW 6010 Toxicity Characteristic Metals
Use: 6010 report Toxicity Characteristic metals

Reporting Reg. LCS LCS MS MS RPD

Limit Limit Spike Limits Spike Limits Max
ParaCode CASNo. Qu Parameter mg/kg mg/kg mg/kg % mg/kg % %
AS-SW-1SOI 7440-38-2 Arsenic 1.00 146. 79-122 400. 54-128 20
BA-SW-ISOI  7440-39-3 Barium 20.0 140, 78 - 122 400. 50-144 20
CD-SW-ISOl  7440-43-9 Cadmium - 0.500 244, 80-120 ‘ 10.0 52-130 20
CR-SW-ISOI  7440-47-3 Chromium 1.00 99.2 79 - 121 40.0 50-150 20
PB-SW-ISOI  7439-92-1 Lead 0.300 72.8 80-120 100. 50-150 20
SE-SW-ISOl  7782-49-2 Selenium 1.00 86.5 69 -131 400, 50-122 20
AG-SW-ISOI 7440-22-4 Silver 1.00 126. 60 - 140 10.0 50-146 20

7 narametsrc

Naminal renartino limif ie siven. Actual camnls renartino limite are correeierd for camnle size. dilntian and moisture cantent a< annlirahis.

* Indiratac an altsrnate value is enecifisd hv tha nratnenl rode
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./”28 Analytical

New Orieans Laboratory

Target Analyte List

Analysis Protocol - Single Matrix

Protocol Code: 6010TCLPSOILEA Prep Level: Leachate
Protocol: SW 6010 Toxicity Characteristic Metals
Use: 6010 TCLP miscible analyzed as soil, reported as leachate

Reporting Reg. LCS LCS MS MS RPD

Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter mg/L mg/L mg/L % mg/L % %
AS-SW-ILEA 7440-38-2 C3  Arsenic 1.00 5.00 5.00 75-129 5.00 65-140 20
BA-SW-ILEA 7440-39-3 C3  Barium 1.00 100. 5.00 78 - 129 500 58-134 20
CD-SW-ILEA 7440-43-9C3  Cadmium 0.100 1.00 1.00 76 - 125 1.00 55-132 20
CR-SW-ILEA 7440-47-3C3  Chromium 0.500 5.00 500  81-129 500 62-137 20
PB-SW-ILEA 7439-92-1C3 Lead 0.500 5.00 5.00 79 - 131 5.00 56-134 20
SE-SW-ILEA 7782-49-2 C3  Selenium 0.200 1.00 1.00 74 -121 1.00 59-140 20
AG-SW-ILEA 7440-22-4 C3  Silver 0.500 5.00 1.00 60 - 145 1.00 60-141 20

7 narametare

Naminsl rennrting limit ic oiven. Artual samnie rennrtioo limite are earractad fnr camnls cive. dilutinn and moistnre rantent ac annlicshis
* Indiratec an altarnate valus ic enecified hy the nentacal cade
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Pace Analytical

New QOrleans Laboratory

Target Analyte List

Analysis Protocol - Single Matrix

Protocol Code: 6010WAT Prep Level: Water
Protocol: SW 6010 Metals
Use: SW 6010 - complete list of metals

Reporting Reg. LCS LCS MS MS RPD

Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter ug/L ug/L ug/L % ug/L % %
AL-SW-IWAT 7429-90-5 Aluminum 200. 1000 79-122 2000 50-150 20
SB-SW-IWAT 7440-36-0 Antimony 60.0 1000 79 -135 500. 50-150 20
AS-SW-IWAT 7440-38-2 Arsenic 10.0 1000 81-121 2000 76-125 20
BA-SW-IWAT 7440-39-3 Barium 200. 1000 85-118 2000 68-126 20
BE-SW-IWAT 7440-41.7 Beryllium 5.00 1000 85-117 500 76-126 20
B-SW-IWAT 7440-42-8 Boron 50.0 1000 70 -130 1000 88-125 20
CD-SW-IWAT 7440-43.9 Cadmium 5.00 1000 83-120 500 71-119 20
CA-SW-IWAT 7440-70-2 Calcium 7 500. 2000 86-122 50-150 20
CR-SW-IWAT 7440-47-3 Chromium 10.0 1000 85-117 200. 60-137 20
CO-SW-IWAT 7440-48-4 Cobalt 50.0 1000 89-114 500. 72-120 20
CU-SW-IWAT 7440-50-8 Copper 10.0 1000 85-117 250. 65-144 20
GE-SW-IWAT 7440-56-4 Germanium 10.0 500. 70-130 50.0 70-130 20
AU-SW-IWAT 7440-.57-5 Gold 10.0 100. 70-130 80.0 70-130 20
FE-SW-IWAT 7439-89-6 Iron «~ 100. 1000 . 83-124 1000 50-150 20

PB-SW-IWAT 7439-92-1 Lead 3.00 1000 81-122 500. 69-125 20
LI-SW-IWAT 7439-93-2 Lithium 50.0 200, 70-130 10.0 70-130 20
MG-SW-IWAT7439-95-4 Magnesium 500. 2000 88-118 50-150 20
MN-SW-IWAT7439-96-5 Manganese v 15.0 1000 84-119 500. 50-150 20
MO-SW-IWAT7439-98-7 Molybdenum 50.0 1000 91-112 1000 85-113 20
NI-SW-IWAT 7440-02-0 Nickel 40.0 1000 87-117 500. 69-121 20
PD-SW-IWAT 7440-05-3 Palladium 0.010 70-130 70-130 20
K-SW-IWAT 7440-09-7 Potassium 500. 2000 86-117 50-150 20
SE-SW-IWAT 7782-49-2 Selenium 10.0 1000 84-118 2000 75-122 20
SI-SW-IWAT 7440-21-3 Silicon 50.0 1000 80-120 1000 75-125 20
AG-SW-IWAT 7440-22-4 Silver 10.0 500, 72-124 50.0 50-134 20
NA-SW-IWAT 7440-23-5 Sodium 500, 2000 69 - 130 50-150 20
SR-SW-IWAT 7440-24-6 Strontium 50.0 1000 70-130 1000 70-130 20
TL-SW-IWAT 7440-28-0 Thallium 10.0 1000 84-116 2000 69-118 20
SN-SW-IWAT 7440-31.5 Tin 200 1000 89 -118 1000 91-118 20
TI-SW-IWAT 7440-32-6 Titanium 10.0 1000 70 -130 1000 70-130 20
W-SW-IWAT 7440-33-7 Tungsten 10.0 1000 80-120 1000 73-125 20
V-SW-IWAT 7440-62-2 Vanadium 50.0 1000 88 -114 500. 73-125 20
ZN-SW-IWAT 7440-66-6 Zinc 20.0 1000 82-120 500. 61-131 20
ZR-SW-IWAT 7440-67-7 Zirconium 50.0 1000 70 -130 1000 70-130 20

13 naramersre

Naminal renarfiso limit ic oiven. Astual camnle renncting limits are cnersetad far camnle cive. dilntian and maictnrs eontant ac annlicahls

* Indiratss an alternate value is snecified hv the nratnenl enda,
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‘., _Pace Analytical

New Orleans Laboratory

Target Analyte List

Analysis Protocol - Single Matrix

Protocol Code: HG-SW-CVSOI
Protocol: Mercury by FIMS

Prep Level: Soil

Use: Mercury WinL ab data transfer

ParaCode CAS No. Qu Parameter

MS RPD
Limits Max

%

HG-SW-CVSO 7439-97-6 Mercury

1 narametare

Reporting Reg. LCS
Limit Limit Spike
mg/kg mg/kg mg/kg

0.100

0.500 75-123

Naminal rennrtine timit it oivan  Artuat camnle renortine limise are earracted for samnle cze. dilatinn and i cnntsnt R

4 Tadi an al valae ic ified by the ol rade.

1
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e Target Analyte List

_PaceAnalytical

New Orieans Laboratory Analysis Protocol - Single Matrix

Protocol Code: HG-SW-CVSOILEA Prep Level: Leachate
Protocol: SW 7471 Toxicity Characteristic Metals
Use: 7471 TCLP miscible analyzed as soil, reported as leachate
Reporting Reg. LCS LCS MS - MS RPD
Limit Limit Spike Limits Spike Limits Max
ParaCode CAS No. Qu Parameter mg/L mg/L mg/L % mg/L %o %
HG-SW-CVLL 7439-97-6 C3  Mercury 0.00020 0.200 0.0010 80-120 0.0010 50-150 20

1 naramatere

Nomiosl ranartino limit it given  Artual camnle ranarting limite are carrected for comnle size. dilntion snd
* indicarec an alisrnate value ic anncifisd hv the nratacnl cade.

rontent a4

2
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Target Analyte List

aeAna/yz‘ica/7

New Orleans Laboratory

Analysis Protocol - Single Matrix

Protocol Code: 8310WAT Prep Level: Water
Protocol: SW 8310 Polvaromatic Hvdrocarbons bv HPLC
Use: SW 8310 PAH by HPLC
Reporting Reg. LCS LCS MS MS RPD
Limit Limit Spike Limits Spike Limits Max

ParaCode CAS No. Qu Parameter ug/L ug/L ug/L % ug/L % %
G1600WAT  83-32-9 Acenaphthene 1.00 3.00 50-130 3.00 50-148 25
G1601WAT  208-96-8 Acenaphthylene 2.00 6.00 50 -130 6.00 50-150 25
G1602WAT 120-12-7 Anthracene 0.100 0.300 50-141 0.300 50-150 25
GI603WAT  56-55-3 Benzo(a)anthracene 0.100 0.300 s50-150 0.300 50-150 25
Gl60SWAT 205-99-2 Benzo(b)fluoranthene 0.200 0.600 50-143 0.600 50-150 25
Gl606WAT 207-08-9 Benzo(k)fluoranthene 0.100 0.300 50-146 0.300 50-150 25
G1607WAT 191-24-2 Benzo(g,h,i)perylene 0.200 0.600 50-150 0.600 50-150 25
G1604WAT 50-32-8 Benzo(a)pyrene 0.100 0.300 50-143 0.300 50-150 25
Gl1608WAT 218-01-9 Chrysene 0.100 0.300 50-142 0.300 50-150 25
G1609WAT 53-70-3 Dibenz(a,h)anthracene 0.200 0.600 50-136 0.600 50-139 25
GI610WAT  206-44-0 Fluoranthene 0.200 0.600 50-142 0.600 S0-150 25
GI61IWAT 86-73-7 Fluorene 0.200 0.600 50-130 0.600 50-147 25
Gl1612WAT  193-39.5 Indeno(1,2,3-cd)pyrene 0.100 0.300 50-141 0.300 S0-150 25
GI613WAT 91-20-3 Naphthalene 1.00 3.00 50-115 300 50-136 25
GlI614WAT 85-01-8 Phenanthrene 0.100 0.300 50-150 0.300 50-150 25
GI616WAT 129-00-0 Pyrene 0.100 0.300 50-150 0.300 50-150 25
GSP31WAT 86-74-8 Carbazole (S) 3.00 50 - 148 3.00 34-132

GSP30OWAT  92-94-4 p-Terpheny! (d14) (8) 3.00 50 - 147 3.00 20-137

GSS3IWAT  86-74-8 Carbazole (Confirmation) (S) 3.00 50-150 3.00 42-147

GSS30WAT  92-94-4 p-Terphenyl (d14) (confirmation) ( 3.00 50 -150 3.00 13-134

M na

ramatsrs

Naminal rennrtine limit ix oiven  Actsal tamnis rennrtine timite ars carrected for camnta cize. dilntina and

4 Indieztec an slternate value ic ensrified hy the nratacal ends

re content a¢
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ATTACHMENT 2
Data Quality Exceptions and Laboratory Case Narratives




Narrative for Episode 2034482
Semivolatile Organics

Solid samples 20265585, 20265594, 20265612, 20265616, 202671 19, 20267120, 20267121, 20267552
and 20267562 had low response for the last internal standard. The sample extracts were viscous in
appearance and the chromatograms processed an unresolved complex hump.

Samples 20268722, 20268880, and 20268883 were extracted outside of holding time and the results are
not reported. These three samples were re-sampled on 7/22/04 and resubmitted as sample numbers
20280269, 20280268, and 20280267 respectively. These samples were extracted and analyzed within
approved holding times.

Sample numbers 20268885, 20268888, and 20268901 were also extracted outside of holding time. The
client decided not recollect these samples.

Samples 20268885, 20268888, and 20268901 and re-samples 20280269, 20280268, 20280267 were not
charged for 8270 analysis. In addition, samples 20280269, 20280268, and 20280267 were not charged for
TPH-Diesel analysis. :




Sample Cross Reference Report Pace Analytical Ssrvices, inc.

1000 Rivarbend Sivd. Suite F
Sairt Rese, LA 70087

2Ace Analytical

Prione: 504.462.0332

New Orleans Laboratory : Fax: 504.489.0553

Client: ARCADIS
Project: RFI Phase 1 - TMD Soils
Project No.: 2034482

Collection Received

Sample [D LabID Matrix Date/Time Date/Time

TMD-13(0-19) 20267071 Soil 06/14/2004 15:00 06/16/2004 10:30
TMD-13(12-14") 20267080 Soil _ 06/14/2004 15:00 06/16/2004 10:30
TMD-13(4-6") 20267077 Soil 06/14/2004 15:00 06/16/2004 10:30
TMD-13(6-8") 20267078 Soil 06/14/2004 15:00 06/16/2004 10:30
TMD-14(0-1%) - : 20267082 Soil 06/14/2004 16:30 06/16/2004 10:30
TMD-14(13-15% 20267084 Soil 06/14/2004 16:30 06/16/2004 10:30
TMD-14(5-7) 20267083 Soil 06/14/2004 16:30 06/16/2004 10:30
TMD-15(0-2.5") 20267085 Soil 06/14/2004 17:22 06/16/2004 10:30
TMD-15(5-7) 20267086 Soil 06/14/2004 17:22 06/16/2004 10:30
TMD-15(7-9") 20267093 Sail 06/14/2004 17:22 06/16/2004 10:30
DUP-3 20267119 Soil 06/15/2004 06/16/2004 10:30
DUP-4 20267118 Soil 06/15/2004 _ 06/16/2004 10:30
TMD-16(0-1%) 20267095 Soil 06/15/2004 08:44 06/16/2004 10:30
TMD-16(3-5) 20267096 Soil 06/15/2004 08:44 06/16/2004 10:30
TMN-17(0-7 5% 20267098 Soil 06/15/2004 09:30 06/16/2004 10:30
TMD-17(13-159 20267100 Sail 06/15/2004 09:30 06/16/2004 10:30
TMD-17(7-9%) 20267099 Soil 06/15/2004 09:30 06/16/2004 10:30
TMD-18(0.2.5% 20267101 Soil 06/15/2004 10:30 06/16/2004 10:30
TMD-18(5-7" 20267109 ~ Sail 06/15/2004 10:30 06/16/2004 10:30
TMD-18(7-9" 20267110 Soil 06/15/2004 10:30 06/16/2004 10:30
TMD-19(0-2.5") " 20267120 . Soil 06/15/2004 14:20 06/16/2004 10:30
TMD-19(13-15") 20267122 Sail 06/15/2004 14:20 06/16/2004 10:30
TMD-19(5-7") 20267121 Soil 06/15/2004 14:20 06/16/2004 10:30
TMD-20(0-2.5% 20267456 Soil 06/15/2004 1530 06/17/2004 10:30
TMD-20(5-7% 20267458 Soil 06/15/2004 15:30 06/17/2004 10:30
TMD-21(0-2.5") 20267459 Soil 06/15/2004 16:00 06/17/2004 10:30
TMD-21(5-7) 20267461 Soil 06/15/2004 16:00 06/17/2004 10:30
TMD-22(0-1% 20267462 Sail 06/15/2004 17:00 06/17/2004 10:30
TMD-22(5-7) 20267463 Soil 06/15/2004 17:00 06/17/2004 10:30
DUPE 5 20267473 Soil 06/16/2004 06/17/2004 10:30
EB-28 20267448 ‘Water 06/16/2004 10:04 06/17/2004 10:30
TMD-23(0-19 20267464 Soil 06/16/2004 08:16 06/17/2004 10:30
TMD-23(5-7) 20267465 Soil 06/16/2004 08:16 06/17:2004 10:30

Labaratary Certifications:

Louisiana Dept. of Heatth and Hospitals (ELAP)/Drinking Water LA 030013

Florida Dapt. of Heatth'Hazardous Waste -

Kansas Dept. of Health & Envlronmnm/ELWHW E 10266

LELAP (NELAP WW/HD - 02006

EQB . Centified Puerto Rico Chemist

U.S. Dapt of Agricuiture Animat & Plant Heaith Inspection Services -
8872004 12:34:31 Foreign Soil import (U.S. Territaries)
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ace Analytical”

New QOrieans Laboratory

Sample Cross Reference Report

Client: ARCADIS
Project: RFI Phase |-Boring Waters

Project No.: 2034455
Collection Received

Sample ID Lab ID Matrix Date/Time Date/Time
T™D-1 20265252 Water 06/09/2004 17:30 06/11/2004 10:20
TMD-3 " 20265253 Water 06/10/2004 10:15 06/11/2004 10:20
TMD-5 20765255 Water 06/11/2004 09:24 06/12/2004 09:30
T™MD-6 20265256 Water 06/11/2004 09:45 06/12/2004 09:30
T™D-7 20265257 Water 06/11/2004 10:00 06/12/2004 09:30
TMD-8 20265258 Water 06/11/2004 10:30 06/12/2004 09:30
TMD-9 20265259 Water 06/11/2004 11:22 06/12/2004 09:30
DUP-iBW 20266878 Water 06/14/2004 06/16/2004 10:30
EB-1BW 20266877 Water 06/14/2004 11:30 06/16/2004 10:30
FB-1BW 20266875 Water 06/14/2004 11:00 06/16/2004 10:30
TMD-10 20266876 Water 06/14/2004 11:15 06/16/2004 10:30
T™MD-11 20266871 Water 06/14/2004 14:45 06/16/2004 10:30
T™MD-12 20266872 -Water 06/14/2004 15:15 06/16/2004 10:30
TMD-13 20266873 Water 06/14/2004 16:00 06/16/2004 10:30
DUT-2BW 20266884 Water 06/15/2004 06/16/2004 10:30
EB-2BW 20266882 Water 06/15/2004 08:30 06/16/2004 10:30
FB-2BW 20266883 Water 06/15/2004 08:30 06/16/2004 10:30
TMD-14 20266874 Water 06/15/2004 08:00 06/16/2004 10:30
TMD-15 20266890 Water 06/15/2004 10:00 06/16/2004 10:30
TMD-16 20266879 Water 06/15/2004 10:30 06/16/2004 10:30
TMD-17 20266880 Water 06/15/2004 11:00 06/16/2004 10:30
TMD-18 20266881 Water 06/15/2004 12:30 06/16/2004 10:30
DUP-3BW 20767447 Water 06/16/2004 06/17/2004 10:30
EB-3BW 20267445 Water 06/16/2004 08:30 06/17/2004 10:30
FB-3BW 20267446 Water 06/16/2004 08:30 06/17/2004 10:30
TMD-19 20267443 Water 06/16/2004 08:30 06/17/2004 10:30
TMD-20 20267450 Water 06/16/2004 10:20 06/17/2004 10:30
TMD-21 20267537 Water 06/16/2004 16:00 06/18/2004 10:30
TRIP BLANK 20267452 Water 06/16/2004 16:30 06/17/2004 10:30
TMD-23 20267544 Water 06/17/2004 12:00 06/18/2004 10:30
TMD-26 20267538 Water 06/17/2004 09:00 06182004 10:30
TMD-27 20267539 Water 06/17/2004 09:50 06/18/2004 10:30
TMD-28 20267540 Water 06/17/2004 10:20 06/ 18/2004 10:30

e i gt AP Won i o

‘Kansas Dept. of Health & Environms oVELWHW . E-10265

£08 - Cartied Funa Ricy Chemist

U.5. Dept. of Agriculture Animal & Plant Heatth Inspaction Services -

7282004 14:92:24 Foreign Sall import (US. Tertitaries)
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Zace Analytical”

/ " New Orleans Labaratory

Client: ARCADIS
Project: RFI Phase 1-Boring Waters
Project No.: 2034455

' Collection Received
Sample ID LabID Matrix Date/Time Date/Time
TMD-29 20267541 Water 06/17/2004 10:50 06/18/2004 10:30
TMD-30 20267542 Water 06/17/2004 11:20 06/13/2004 16:30
TMD-31 20267543 Water 06/17/2004 11:50 06/18/2004 10:30
TMD-32 20267546 Water 06/17/2004 15:15 06/18/2004 10:30
TRIP BLANK 20268308 Water 06/17/2004 06/21/2004 10:05
T™MD-4 20268306 Water 06/18/2004 09:30 06/21/2004 10:20
TMD-33 20269073 Water - 06/21/2004 15:50 06/23/2004 10:00
TMD-34 20269082 Water 06/21/2004 16:20 06/23/2004 10:00
T™D-2 20269087 Water 06/22/2004 09:00 06/23/2004 10:00
T™MD-22 20265090 Water 06/22/2004 15:00 06/23/2004 10:00
TMD-35 20169419 Water 06/23/2004 15:00 06/24/2004 10:15
TMD-36 20270373 Water < 0612412004 09:00 06/25/2004 10:15
TMD-37 20270374 Water 06/24/2004 09:30 06/25/2004 10:15
TMD-38 20270409 Water 06/24/2004 10:00 06/25/2004 10:15
T™MD-24 20271497 Water 06/28/2004 14:30 06/30/2004 10:15.
TMD-25 20271498 Water 06/29/2004 09:00 06/30/2004 10:15
Laboratory Centifications: o

Louisiana Dept of Health and Hospitais (ELAPyDrinldng Water LA 030013

Flarida Dept. of Hoatth/Hazardous Waste -

Kansas Dept. of Heslth & EmdmnmanvELWHW E-10266

LELAP (NELAP WW/HD -

£Q8 . Certified Puerto Rico Chemist

U.S. Dept. of Agriculture Animal & Plant Health Inspection Services .
TIB/2004 14:42:24 Foreign Soil impar {U.S. Territories]
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Narrative for Project 2035154 { &f | S¢il 4,)
Volatile Organics '

The concentrations reported for acetone in samples 20270656, 20270661, 20270662 may be high biased
due to the presence of an interfering non-target hydrocarbon. The concentration reported for acetone for
sample 20270662 was calculated using an alternate ion (mass 58 instead of mass 43) due to this
interference.

The concentration reported for ethylbenzene for sample 20270656 was slightly above the calibration range.
The laboratory reran the sample according to the high level procedure but the re-analysis was completed
7/8/04, with a sample holding time limit of 7/7/04. The result for ethylbenzene was therefore flagged with
anE.

The concentrations reborted for ethylbenzene, o-xylene, and isopropylbenzene were above the calibration
range in the low level analysis of sample 20269430. The sample was reanalyzed according to the high level
procedure for these analytes. Since the rerun was outside the holding time the data was qualified.

Semi-volatiles
Solid samples 20270661, 20270664, 20270665 and 20270668 had low response for the last internal
standard. The sample extracts were viscous and the chromatograms processed an unresolved complex

hump.

Sample 20269429 waé extracted outside the hold time for the 8270 analysis, but the results are not reported.
EP1-3(0-2.5") was resampled on 7/22/04 and the results are reported for 8270 as sample number 20280258,




B . Pace Anaiytical Services, inz.
Sample Cross Reference Report 7000 Riverbond Bivd, Sufe =

@ ~FaceAnaiytical” | e aoeseo gon

) Phonie: 5C4.462.0353
7 New Orfeans Laboratory Fax: 504.289.0555

—

Client: ARCADIS
Project: RFI Phase 1-EP] Soils
Project No.: 2035154

Collection Received

Sample ID LabID Matrix Date/Time Date/Time
DUPE 8 20269446 Soil 06/22/2004 06/24/2004 10:15
EPI1-11(0-2.5) 20269442 Soil 06/22/2004 17:50 06/24/2004 10:15
EPI-11(15-17.5) 20269443 Soil 06/22/2004 17:50 06/24/2004 10:15
EP1-11(17.5-20") 20269445 Soil 06/22/2004 17:50 06/24/2004 10:15
EP1-3(0-2.5") 20269429 Soil 06/22/2004 14:30 06/24/2004 10:15
EP!1-3(12.5-15" 20..59431 Sail 06/22/2004 14:30 06/24/2004 10:15
EP1-3(2.5-5" 20269430 Soil 06/22/2004 14:30 06/24/2004 10:15
EP1-5(0-2.5) 20269432 ’ " Soil 06/22/2004 15:30 06/24/2004 10:15
EP1-5(10-12.5) 20269434 Sail 06/22/2004 15:30 06/24/2004 10:15
EP1-5(2.5-5") 20269433 Soil 06/22/2004 15:30 06/24/2004 10:15
EP1-8(0-2.5" 20269439 Soil 06/22/2004 16:45 06/24/2004 10:15
. EP1-8(12.5-15" 20269441 Sail - 06/22/2004 16:45 06/24/2004 10:15
. EP1-8(5-7.5) 20269440 Soil 06/22/2004 16:45 06/24/2004 10:15
DUP-10 20270660 Soil 06/23/2004 10:00 06/25/2004 10:15
DUPE 9 20269455 Suit 06/23/2004 06/24/2004 10:15
EP1-1 (0-5" 20270655 Sail 06/23/2004 08:30 06/25/2004 10:15
EP1-1(12.5-15) 20270657 Sail 06/23/2004 08:30 06/25/2004 10:15
EP1-1(2.5-5) 20270656 Soil 06/23/2004 08:30 06/25/2004 10:15
EP1-10(0-2.5") 20270661 Soil 06/23/2004 10:45 06/25/2004 10:15
EP1-10(2.5-5") 20270662 Soit 06/23/2004 10:45 06/15/2004 10:15
EP1-10(22.5-25") 20270663 Soil 06/23/2004 10:45 06/25/2004 10:15
EP1-12(0-2.5") 20270664 Soil 06/23/2004 11:30 - 06/25/2004 10:15
EP1-12(2.5-5") 20270665 Sail 06/23/2004 11:30 06/25/2004 10:15
EP1-2(0-2.5" 20269447 Soil 06/23/2004 11:00 : 06/24/2004 10:15
EP1-2(17.5-20) 20269449 Soil 06/23/2004 11:00 06/24/2004 10:15
EP1-2(7.5-10) 20269448 Sail 06/23/2004 11:00 06/24/2004 10:15
EP1-4(0-2.5" 20269451 Sail 06/23/2004 11:45 06/24/2004 10:15
EP1-4(22.5-25% 20269454 Soil 06/23/2004 11:.45 06/24/2004 10:15
EP1-4(7.5-109 20269453 Soil 06/23/2004 11:45 06/24/2004 10:15
EP1-7(0-2.5) 20270658 Soil 06/2312004 10:00 06/25/2004 10:18
EP1-7 (2.5-5" 20270659 . Soil 06/23/2004 10:00 06/25/2004 10:15
EP1-9 (0-2.5) 20270666 Soil 06/23/2004  14:00 06/25/2004 10:13
EP1-9 (5-7.5) 20270667 Soil 06/23/2004 14:00 06/25/2004 10:13

Lotmanat nﬁfgﬁ&:ﬁ and Hospitals (ELAFYDrinking Water LA 030013
® b e e
L A

‘U.S. Dept of Agriculture Animal & Plant Heatth Inspection Services -
&82004 11:25:16 ‘Farsign Soll Imporn (U.S. Territories}
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ace Analytical”

New Orleans Laboratory

Sample Cross Reference Report

Pace Analytical Semvices, inc.
1000 Riverbend Bivd. Suitc =
Saint Rosa, L& 7o6e7

Phone: S04.452.0
Fax: 304.489.Q2

LR

[

Q1 (g

Client: ARCADIS
Project: RFI Phase 1 - EP| Soils

Project No.: 2035154

Collection Received
Sample ID LabID Matrix - Date/Time Date/Time
EB-7S 20270423 Water 06/24/2004 15:30 06/25/2004 10:15
EP1-6 (0-2.5) 20270668 Soil 06/24/2004 15:00 06/25/2004 10:15
EP1-6 (2.5-5") 20270669 Soil 06/24/2004 15:00 06/25/2004 10:15
EP1-3 (0-2.5) 20280258 Soil 07/22/2004 13:13 07/26/2004 09:00
Labaoratary Cartifications:
‘Lauisiana Dept. of Health and Hospitals (ELAlednldng Water LA 030013
_Florida Dept of HealthHazerdous Waste -
“Karsas Dept. of Health lEnvimnmenb‘ELW\{W £.amss
LELAP {NELAP WW/HA - 0206
EQB . Certified Puertn Rico Chemist
‘ILS. Dept. of Agricutture Animal & Plant Heslth inspection Services .
/872004 11:25:16 Foraign Sail Import (UU.S. Tervitoriesj
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Narrative for Project 2035155

Volatile Organics

The concentration reported for acetone for sample 20270681 was slightly above the calibration range in the
1:5 analysis. ‘

Semi-volatiles

Solid samples 20270673. 20270676, 20270680, 2070682 and 2070685 had low response for the last
internal standard . The sample extracts were viscous in appearance and the chromatograms processed an
unresolved complex hump. '




. - Sample Cross Reference Report ~ “=°502 002 Sovises e
ace Analytical

SaintRose, LA 70037
/ New Orieans Laboratory

Client: ARCADIS
Project: RFI Phase 1 - EP2 Soils
Project No.: 2035155

Collection Received
Sample ID LabID Matrix Date/Time Date/Time
DUP-11 20270678 Soit 06/25/2004 06/26/2004 08:30
DUP-12 20270688 Soil 06/25/2004 06/26/2004 08:30
EB-8S 20270440 Water 06/25/2004-  14:00 06/26/2004 08:30
EP2-1 (0-2.5") 20270670 Soil 06/25/2004 08:30 06/26/2004 08:30
EP2-1 (2.5-5" 20270671 Soil 06/25/2004 08:30 06/26/2004 08:30
EP2-1 (7.5-107) 20270672 Soil 06/25/2004 08:30 06/26/2004 08:30
EP2-10(0-2.5") 20270689 Soil 06/25/2004 15:00 06/26/2004 08:30
EP2-10(5-7.5" 20270690 ~ Soil 06/25/2004 15:00 06/26/2004 08:30
EP2-2 (0-2.5) 20270680 Soil 06/25/2004 11:15 06/26/2004 08:30
EP2-2 (5-7.5" 20270681 Soil 06/25/2004 11:15 06/26/2004 08:30
EP2-3 (0-2.5") 20270676 Soil 06/25/2004 10:30 06/26)ZOO4 08:30
. EP2-3 (2.5-5") 20270677 Soil 06/25/2004 10:30 06/26/2004 08:30
EP2-3 (5-7.5" ' 20270679 Soit 06/25/2004 10:30 06/26/2004 08:30
EP2-4 (0-2.5") 20270682 Soil 06/25/2004 11:50 06/26/2004 08:30
EP2-4 (2-2.5) 20270683 Soil 06/25/2004 11:50 06/26/2004 08:30
EP2-4 (1.5-10) 20..70684 Soil 06/25/2004 11:50 06/26/2004 08:30
EP2-5 (0-2.5 20270685 Soil 06/25/2004 14:30 06/26/2004 08:30
EP2-5 (2.5-5% 20270686 Soil 06/25/2004 . 1430 06/26/2004 08:30
EP2-5 (7.5-10) 20270687 Soil 06/25/2004 14:30 06/26/2004 08:30
EP2.6 (0-2.5" 20270673 Soil 06/25/2004 09:30 - 06/26/2004 08:30
EP2-6 (5-7.5") 20270674 Soil 06/25/2064 09:30 06/26/2004 08:30
EP2-6 (7.5-10" 20270675, Soil 06/25/2004 09:30 06/26/2004 08:30
DUP2 12 20271512 Soit 06/28/2004 06/30/2004 10:15
EB-9S 20271494 Water 06/28/2004 14:00 06/30/2004 10:15
EP2-11(0-2.5) 20271509 Seil 06/28/2004 16:30 06/30/2004 10:45
EP2-11(7.5-10) 20271510 Soil 06/28/2004 16:30 06/30/2004 10:15
EP2-7 (0-2.5) 20271502 ‘ Soil 06/28/2004 14:40 06/30/2004 10:15
. EP2-7 (2.5-5) 20271504 Soil 06/28/2004 14:40 06/30/2004 10:15
EP2-8 (0-2.5) 20271506 Soil 06/28/2004 15:30 06/30/2004 10:15
EP2-8 (15-17.5) 20271508 Soil 06/28/2004 15:30 06/30/2004 10:13
EP2-8 (7.5-10) 20271507 . Soil 06/28/2004 15:30 06/30/2004 10:15
EP2-9(0-2.5) 20271511 Soil 06/28/2004 17:10 06/30/2004 10:15
EP2.9(2.5-3) 20271514 Soil 06/28/2004 17:10 06/30/2004 10:15
t:ﬁ':.fa:':‘;’ nS;L"ﬁf?&".'.‘E and Hospitals (ELAPLDrinking Water LA 030013
‘. Kot Dapt. of Haahh & EavhronmanTEL WY - €10258

LELAP (NELAP WW/H2) - 02006

EQB - Certified Puerto Rico Chemist

U.S. Dept. of Agriculture Animal & Plant Health Inspection Services -
7730°2004 13:59:18 Foreign Seil Impoart LS. Tarritories)
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Sample Cross Reference Report

Fac

s Anaiytical Services, ne.

1000 Riverkernd _m.« ;u :"-‘
. ™ Saint Kose, LA 70087
ace Analytical Phone: 504.469,033
New Orieans Laboratory Fai: 504.489. 6655
Client: ARCADIS
Project: RFI Phase 1 - EP2 Soils
Project No.: 2035155
Collection Received
Sample ID LabID Matrix Date/Time Date/Time
EP2-9 (5-7.5) 20271515 Soil 06/28/2004 17:10 06/30/2004 10:15
DUPE 14 20276438 Sail 07/12/2004 07/15/2004 10:00
DUPE 15 20276466 Soil 07/12/2004 07/15/2004 10:00
EB-108 20276528 Water 07/12/2004 14:00 07/15/2004 10:00
EP2-12 (0-2.5) 20.76432 Sail 07/12/2004 12:15 07/15/2004 10:00
EP2-12 (5-7.5) 20276433 Soil 07/12/2004 12:15 07/15/2004 10:00
EP2-13(0-2.5) 20276430 Soil 07/12/2004 11:55 07/15/2004 10:00
EP2-13 (2.5-5) 20276431 Soil 07/12/2004 11:55 07/15/2004 10:00
EP2-14 (0-2.5) 20276428 Soil 07/12/2004 11:22 07/15/2004 10:00
EP2-14 (7.5-10) 20276429 Soil 07/12/2004 11:22 07/15/2004 10:00
EP2-15(0-2.5) 20276424 Soil 07/12/2004 11:00 07/15/2004 10:00
EP2-15 (2.5-5) 20276425 Soil 07/12/2004 11:00 07/15/2004 10:00
EP2-15 (7.5-10) 20276426 Soil 07/12/2004 11:00 07/15/2004 10:00
EP2-16 (0-2.5) 20276434 Soil 07/12/2004 14:30 07/15/2004 10:00
EP2-16 (2.5-5) 20276435 Soil 07/12/2004 14:30 © 07/15/2004 10:00
EP2-17 (0-2.5) 20276436 Soil 07/12/2004 14:50 07/15/2004 10:00
EP2-17 (2.5-5) 20276437 Soil 07/12/2004 14:50 07/15/2004 10:00
EP2-18 (0-2.5) 20276439 Soil 07/12/2004 15:15 07/15/2004 10:00
EP2-18 (2.5-5) 20276440 Soil 07/12/2004 15:15 07/15/2004 10:00
EP2-19 (0-2.5) 20276441 Soil 07/12/2004 15:25 07/15/2004 ~ 10:00
EP2-19 (2.5-5) 20276442 Soil 07/12/2004 15:25 07/15/2004 10:00
EP2-20 (0-2.5) 20276455 Soil 07/12/2004 17:00 071 5/2004 10:00
EP2-20 (5-7.5) 20276462 Soil 07/12/2004 17:00 07/15/2004 10:00
EP2-21 (0-2.5) 20276449 Soil 07/12/2004 16:30 07/15/2004 10:00
EP2-21 (2.5-5) 20776454 Soil 07/12/2004 16:30 07/15/2004 10:00
EP2-22 (0-2.5) 20276447 Soil 07/12/2004 15:15 07/15/2004 10:00
EP2-22 (2.5-5) 20276448 Soil 07/12/2004 16:15 07/15/2004 10:00
EP2-23 (0.2.5) 20276443 Soit 07/12/2004 15:45 07/15/2004 10:00
EP2-23 (2.5-5) 20276446 Soil 07/12/2004 15:45 07/15/2004 10:00
DUPE 16 20276510 Soil 07/13/2004 07/15/2004 10:00
EB-118 20276529 Water 07/13/2004 08:00 07/15/2004 10:00
EP2-24 (0-2.5) 20276472 Soil 07/13/2004 08:35 07/15/2004 10:00
EP2-24 (2.5.5) 20276473 Soit 07/13,2004 08:35 07/15/2004 10:00
Labaratary Cartifications:

/5302004 13:59:18
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Narrative for Project 2035420

TPH Extractables

The laboratory control sample associated with samples in batch 46201 yielded 55% recovery for the diesel
range hydrocarbons and 61% for the surrogate, indicating that a portion of the LCS extract may have been
lost. Surrogate recoveries met QC requirements in the samples and method blank that were extracted
concurrently with this LCS, indicating that the problem was isolated to the LCS. Acceptable method
performance was demonstrated by the matrix spike recoveries.




Pace Analyticaf Services, inc,
Sample Cross Reference Report 3000 Fiverbend Bivd, Suite =

] " Saint Rose, 7 -
., — QCEAHHMICZ/ ) int R LA 7008

; . Phorne: 56G4.469.0333
;. New Orleans Laboratory ) Fax.: 504.469.0555

Client: ARCADIS
Project: RFI Phase | - EP3 Soils
Project No.: 2035420

Collection Received

Sample ID LabID Matrix Date/Time Date/Time
EPS-3 (0-2.5) 20272605 Soil 06/30/2004 14:20 07/02/2004 09:00
EP5-3 (5.7.5) ) 20272606 Sail 06/30/2004 14:20 07/02/2004 09:00
DUP 18 20276519 Soil 07/13/2004 07/15/2004 10:00
DUPE 17 20276511 Sail 07/13/2004 07/15/2004 10:00
EB-128 20276535 Water 07/13/2004 06:00 07/15/2004 10:00
EP5-] (0-2.5) . 20276505 Soil 07/13/2004 12:00 07/15/2004 10:00
EP5-1(2.5-5) 20276506 Soil 07/13/2004 12:00 07/15/2004 10:00
EP5-11 (0-2.5) 20276513 Soil 07/13/2004 15:30 07/15/2004 10:00
EP5-11 (2.5-5) 20276514 Soil 07/13/2004 15:30 07/15/2004 10:00
EP5-2 (0-2.5) 20276503 Soil 07/13/2004 11:05 . 07152004 10:00
EP35-2 (2.5-5) 20276504 Soit 07/13/2004 1105 07/15/2004 10:00
EP5-4 (0-2.5) 20276507 Soil - 07/13/2004 14:20 07/15/2004 10:00
. EPS-4 (2.5-5) 20276508 Soil 07/13/2004 14:20 07/15/2004 10:00
EP5-5 (0-2.5) 20276515 Sail 07/13/2004 16:00 07/15/2004 10:00
EP5-5 (2.5-5) 20276516 Soil 07/13/2004 16:00 07/15/2004 10:00
EP5-6 (0-2.5) 20276501 Soil 07/13/2004 10:22 07/15/2004 10:00
EP3-6 (2.5-5) 20276502 Soil 07/13/2004 10:22 07/15/2004 10:00
EPS-7 (0-2.5) 20276517 Soit 07/13/2004 16:40 07/15/2004 10:00
EP5-7 (2.5-5) 20276518 Soil 07/13/2004 16:40 - 07/15/2004 10:00
EP5-8 (0-2.5) 20276509 Soil 07/13/2004 15:00 07/15/2004 10:00
EPS-8 (2.5-5) 20276512 Soil 07/13/2004 15:00 07/15/2004 10:00
DUPE 19 20276910 Soil 07/14/2004 07/16/2004 10:30
DUPE 20 20276911 Soil 07/14/2004 07/16/2004 10:30
DUPE-21 20276921 Soit 07/14/2004 07/16/2004 10:30
DUPE-22 20276922 Soil 07/14/2004 07/16/2004 10:30
EB-138 20276536 Watcr 07/14/2004 08:30 07/15/2004 10:00
. EB-148 20276541 : Water 07/14/2004 14:00 07/15/2004 10:00
EPS-10 (0-2.5) 20276905 Soil 07/14/2004 10:35 07/16/2004 10:30
EP5-10 (2.5-5) 20276906 Soil 07/14/2004 10:35 07/16/2004 10:30
EP5-12 (0-2.5) 20276899 Soil 07/14/2004 09:15 07/16/2004 10:30
EPS-12 25-5) 20276900 Soil 07/14/2004 09:135 07/16/2004 10:30
EP5-13 (0-2.5) v 20276901 Soil - 07/14/2004 09:45 07/16/2004 10:30
EP5-13 (2.5-5) 20276902 Soil 07/14/2004 09:45 07/16/2004 10:30
t::ﬂﬂf?ngﬁf'gﬁ‘mf and Hospitats (ELAP)Drinidng Water LA 030013
Florida Dept of HealthHazardous Waste - EB7595
| ‘. : fzm" g;mrmnn‘; & sgsonmenvELM{W . £.10265
5.5, Depe f Agricure Anima & Plant Heath Inspection Services -
R32004 12:30:8) Foraign Soll impart {U.S. Tenitories)
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Sample Cross Reference Report Pace Analytical Services, Inc.

1000 Riwverbend Bivd, Suits 7
Saint Rose, LA 70087

ace Analytical e s 55,0550

New Orleans Laboratory Fax: 504.469.0855

Client: ARCADIS
Project: RFI Phase ! - EPS Soils
Project No.: 2035420

Collection Received

Sample ID LabID Matrix Date/Time Date/Time
EP5-14 (0-2.5) 20276907 Soil 07/14/2004 11:00 07/16/2004 10:30
EP5-14 (2.5-5) 20276908 Soil 07/14/2004 11:00 07/16/2004 10:30
EPS-15(0-2.5) 20276915 Soil 07/14/2004 14:20 07/16/2004 10:30
EP3-15(2.5-5) 20276916 Soil 07/14/2004 14:20 07/16/2004 10:30
EPS-16 (0-2.5) 20276903 Soil 07/14/2004 10:10 07/16/2004 10:30
EP5-16 (2.5-5) 20276904 Soil 07/14/2004 10:10 07/16/2004 10:30
EP5-17 (0-2.5) 20276909 Soil 07/14/2004 1120 07/16/2004 10:30
EPS-17 (2.5-5) 20276912 Soil 07/14/2004 1120 07/16/2004 10:30
EP5-18 (0-2.5) 20276917 Soil 07/14/2004 15:00 07/16/2004 10:30
EP5-18 (2.5-5) 20276918 ’ Soil 07/14/2004 15:00 07/16/2004 10:30
EP5-19(0-2.5) 20276913 Soil 07/14/2004 1145 07/16/2004 10:30
EP5-19 (2.5-5) 20276914 Soil . 07/14/2004 11:45 07/16/2004 10:30
EP5-20 (0-2.5) 20276919 Soil 07/14/2004 1530 07/16/2004 10:30
EP5-20 (2.5-5) 20276920 Soil 07/14/2004 15:30 07/16/2004 10:30
EP5-21 (0-2.5) 20276923 Soil Q7/14/2004 16:00 07/16/2004 10:30
EP5-21 (2.5-5) 20276924 Soil 07/14/2004 16:00 07/16/2004 10:30
EP5-9 (02.5) 20276897 Soil 07/14/2004 08:45 07/16/2004 10:30
EP5-9 (2.5-5) 20276898 Soil 07/14/2004 08:45 07/16/2004 10:30
T T ovorory Contfcationss
Lovigiana Dept of Health snd Hospitals ELAP)Drinking Water LA 030013
Florida Dept. of HealthHarardaus Waste - 67595
Kansas Dept of Health & EnvironmenVELWHW - E.10266
LELAP (NELAP WW/HZ - 02006
EQSB - Certified Puerto Rico Chemint
UL.S. Dept. of Agricutture Animal & Plant Health Inspection Services -
722008 14:30:51 Foralqn Soil Impon (US Territories)

Page 3 of 301




Narrative for Project 20348099

8310-PAHs

The laboratory control sample associated with the samples in batch 45160 yielded recoveries between 40
and 50 %for all or most target analytes as well as for the surrogates, indicating that a portion of the LCS
extract was lost. Surrogate recoveries that were unaffected by sample interferences or dilutions met QC
requirements in the samples and method blank that were extracted concurrently with this LCS, indicating
that the problem was isolated to the LCS. The majority of the matrix spike recoveries were acceptable,
with the exception of those analytes present at relatively high levels in the parent sample. The data was

accepted with qualification since there was insufficient time to perform re-extractions within the extraction
holding time limits.




» abe_AnaWcal“

| New Oflesns Laboratory

Client: ARCADIS
Project: RFI Phase | - Boring Waters

Project No.: 2034899

Sample ID LabID
TRIP BLANK 20265092
TRIP BLANK 20269420
EPI-1 20270410
EPI.10 20270411
EP1.9 20270417
" TRIP BLANK 20270429
DUP 4BW 20270439
EB-4BW 20270438
EP2-1 20270436
EP2-6 20270437
FB-4BW 20270435
TRIP BLANK 20270441
TRIP BLANK 20271501
EP2-12 20276537
EP2-20 20276538
EP2-25 20276539
EPs-1 20276549
EP5-5 20276545
EP5-9 20276540
TRIP BLANK 20276542
EP3-5 20277035
EPS-16 20277034,
EP5-21 20277033
TRIP BLANK 20277036
DUP.6BW 20277314
"EB-6BW 20277313
EP3-4BW 20277315
EP3-9 20277312
EP6-3 20277316
FB-6BW 20277311
TRIP BLANK 20277317

Matrix
Water
Watcer
Watcr
Water
Water
Watcr
Water
Water
Water
Water
Watér
Watcr
Water
Watcr
Water
Water
Water
Water
Water
Water
Water
Watcr
Watcr
Water
Water
Water
Water
Watcr
© Water
Water

Water

8:3:2004 17:55:52
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Collection

Sample Cross Reference Report

Foce Arpdpricad Sarvicws, fnr-
FOUD Fhaartend U

Soowiavt By

Fiihe- Bl JR3 3
a5 S WER O

3

Received

Date/Time Date/Time
06/22/2004 06/23/2004  10:00
06/23/2004 06/24/2004 1015
06/24/2004  10:30 06/25/2004  10:15
06/24/2004  10:30 06/25/2004  10:15
06/24/2004  10:30 06/25/2004  10:15
06/24/2004 06/25/2004  10:15
06/25/2004 06/26/2004  08:30
06/25/2004  11:00 06/26/2004  08:30
06/25/2004  10:00 06/26/2004  08:30
06/25/2004  11:00 06/26/2004  08:30
06/25/2004  14:00 06/26/12004  08:30
06/25/2004 06/26/2004  08:30
06/29/2004 06/30/2004  10:15
07/14/2004  09:30 07/15/2004  10:00
07/14/2004  10:00 07152004  10:00
07/14/2004  11:00 07/15/2004  10:00
07/14/2004  12:30 07/15/2004  10:00
07/14/2004  11:30 07/15/2004  10:00
07/14/2004  13:00 07/15/2004  10:00
07/14/2004 07/15/2004  10:00
07/15/2004  11:00 07/16/2004  10:30
0715/2004  10:00 07/16/2004  10:30
07/15/2004  09:30 07/16/2004 1030
07/15/2004 07/16/2004  10:30
07/16/2004 07/17/2004 08:30
07/16/2004  10:15 07/17/2004  08:30
07/16/2004  10:45 07/17/2004  08:30
07/16/2004  10:00 07/17/2004  08:30
07/16/2004  10:30 07/17/2004  08:30
07/16/2008  09:05 07/17/2004  08:30
07/16/2004 07/17:2004  08:30

e e

Louisisna Dapt. of Haalth and Hospitats (ELAPLDrinking Water LA 030913
Florida Dept. of Health/Hazardous Waste - E87595

Kanses Dept. of Hestth & ErvironmenVELWHW - €.10266

LELAP (NELAP WW/HD) - 02006

EQB - Centified Purrts Rico Chemist . .

U.S. Dept of Agriculture Animal & Plant Health inspecton Services .
Foreign Sall Impont (U.S. Teritories)




Narrative for Project 2034454

Volatile Organics

The QC associated with batch 45052 yielded elevated recoveries for several analytes. Most of these
analytes were not reported in any of the associated samples. However, carbon disulfide yielded very high
recoveries in the QC and was also present in the method blanks (13.9 ppb and 6.2 ppb) that were associated
with samples 20267506, 20267507, 20267508, 20267509, 20267510, 20267515, 20267516, 20267517,
20267518, 20267519, and 20267520. The samples also yielded hits for carbon disulfide, between 5 and 10
ppb. %. The data for carbon disulfide was reported with qualification since there was insufficient time to
perform re-analyses within the holding time limits.

PAHs by 8310

The laboratory control sample associated with these samples yielded poor recoveries for all or most target
analytes as well as for the surrogates, indicating that a portion of the LCS extract was lost. Surrogate
recoveries met QC requirements in the samples and method blank that were extracted concurrently with this
LCS, indicating that the problem was isolated to the LCS. After careful evaluation of recoveries
determined for other batch-associated laboratory control samples and matrix spikes, the data was accepted
with qualification.

There was insufficient sample volume for sample 20266682 to perform 8310. An aliquot of the 8270
extract was solvent exchanged to acetonitrile and analyzed on the HPLC. The 8270 and 8310 sample
preparations are based on the same extraction procedure, although different surrogate and QC standards are
used for spiking. Therefore although analytical results were included for the 8310 for this sample, they
were qualified since the laboratory is unable to report surrogate or LCS recoveries. Acceptable method
performance was demonstrated by the 8270 QC recoveries.




aceAnalytical”

" New Orleans Laboratory

Sample Cross Reference Report

Pace Analytical Services, Inc.
1000 Riverbend Brog. Subte F
Sainf Kose, LA 70087

Pihione: S04.466.0338

Fax: 504.46%

Relro

Client: ARCADIS
Project: RFI Phase 1-Monitoring Wells
Project No.: 2034454
Collection Received
Sampie ID L~ ID Matrix Date/Time Date/Time
MW-20 20265238 Watcer 06/09/2004 16:10 06/11/2004 10:20
MW-21 20265234 Water 06/09/2004 18:20 06/11/2004 10:20
MW-8 20265236 Water 06/09/2004 17:20 06/11/2004 10:20
DUP-2GW 20265242 Water 06/10/2004 06/11/2004 10:20
. EB-1GW 20265240 Water 06/10/2004 10:00 06/11/2004 10:20

FB-1GW 20265241 Water 06/10/2004 11:00 06/11/2004 10:20
MW-16 20265247 Water 06/10/2004 18:20 06/12/2004 09:30
MW-28 20265235 Water 06/10/2004 14:25 06/11/2004 10:20
MW-29 20265239 Water 06/10/2004 10:40 06/11/2004 10:20
MW-9 20265237 Water 06/10/2004 09:40 06/11/2004 10:20
TRIP BLANK 20265243 Water 06/10/2004 06/11/2004 10:20
DUP-3GW 20265250 Water 06/11/2004 06/12/2004 09:30
EB-2GW 20265249 Water 06/11/2004 09:45 06/12/2004 09:30
FB-2GW 202652438 Water 06/11/2004 08:50 06/12/2004 09:30
MW-15 20265244 Water 06/11/2004 11:40 06/12/2004 09:30
MW-1R 20265246 Water 06/11/2004 10:45 06/12/2004 09:30
MWw-26 20265245 Water 06/11/2004 09:15 06/12/2004 09:30
TRIP BLANK 20265251 Water 06/11/2004 06/12/2004 09:30
DUP-4GW 20266683 Water 06/14/2004 06/16/2004 10:30
EB-3GW 2r. 56687 Water 06/14/2004 11:30 06/16/2004 10:30
FB-3GW 20266686 Water 06/14/2004 11:50 06/16/2004 10:30
QoCD-1 20266682 Water 06/14/2004 12:10 06/16/2004 10:30
OCD-2A 20266685 Water 06/14/2004 15:30 06/16/2004 10:30
QCD-3 20266684 Water 06/14/2004 16:30 06/16/2004 10:30
DUP-5GW 20266677 Water 06/15/2004 06/16/2004 10:30
DUP-6GW 20266670 Water 06/15/2004 06/16/2004 10:30
EB-4AGWW 20266678 Watcr 06/15/2004 08:00 06/16/2004 S 1030
EB-5GW 20266669 Water 06/15/2004 11:20 06/16/2004 10:30
FB-4AGW 20266679 Water 06/15/2004 08:30 06/16/2004 10:30
MW-11A 20266676 Water 06/15/2004 10:00 06/16/2004 10:30
MW-4A 20266681 Water 06/15/2004 15:20 06/16/2004 10:30
MW-5A 20266668 Water 06/15/2004 13:30 06/16/2004 10:30
MW-7A 20266680 Water 06/15/2004 14:20 06/16/2004 10:30

5'::35."2:'.7;’ o%?ﬁﬁlt::'ﬁ‘h and Hospitais (ELAP)/DrIang Water LAG30013

Florida Dept. of Health/Hazardous Waste -

Hansas Dapt. of Hoalth & mnmant}EL\M{W e s

S, Dost of Aqricutture Animal & Plant Health Inspection Senvices -

922004 123104 Fareign Soil Impant (U.S. Terrhtories)
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. FParo ica =, fo -
Sample Cross Reference Report Face Analytical Services, tno.

1000 Riverbend Blvd Suite F

i . ™ Taint Rose, LA 79087
. . ace AﬂaMIC‘a/ Phione: 504.462.0333
/ New Qrleans Laboratory Fax: §04.458.0555
i
f

Client: ARCADIS
Project: RFI Phase 1-Monitoring Wells
Project No.: 2034454

) . Collection Received
Sample ID Lab ID Matrix Date/Time Date/Time
0CD-4 20266688 Water 06/15/2004 0845 06/16/2004 10:30
OCD-5 20266689 Water 06/15/2004 11:00 06/16/2004 10:30
OCD-8A 20266667 Water 06/15/2004 12:00 06/16/2004 10:30
TRIP BLANK 20267008 Water 06/15/2004 06/16/2004 10:30
DUP-7GW 20267511 Water 06/16/2004 06/18/2004 10:30
DUP-8 GW 20267516 Water 06/16/2004 06/18/2004 10:30
DUP-9 GW 20267519 Water 06/16/2004 06/18/2004 10:30
EB-6GW 20267518 Water 06/16/2004 11:15 06/18/2004 10:30
EB-7 GW 20267515 Water 06/16/2004 13:35 06/18/2004 10:30
EB-8GW 20267520 Water 06/16/2004 06/18/2004 10:30
FB-5GW 20267517 Water 06/16/2004 - 10:30 06/18/2004 10:30
MW-18A 20267507 . Water - 06/16/2004 16:00 , 06/18/2004 10:30
MW-22A 20267513 ‘Water 06/16/2004 18:00 - B 06/18/2004  10:30
MW-3 20267508 Water 06/16/2004 1155 06/18/2004 10:30
MW-6A . 20267510 Water 06/16/2004 10:45 06/18/2004 10:30
0OCD-6 20267509 Water 06/16/2004 13:15 06/18/2004 10:30
OCD-7AR 20267506 Water 06/16/2004 14:15 06/18/2004 10:30
DUP-10GW 20267523 Water 06/17/2004 06/18/2004 10:30
EB-9GW 20267522 Water 06/17/2004 09:50 06/18/2004 10:30
FB-1GW 20267531 Water 06/17/2004 10:10 06/18/2004 10:30
MW-10 20267514 Water 06/17/2004 0%:00 06/18/2004 10:30
MW-19 20267521 Water 06/17/2004 10:30 06/18/2004 10:30
MW-25 20267530 Water 06/17/2004 11:30 06/18/2004 10:30
MW-27 20267529 Water 06/1712004 12:40 06/18/2004 10:30
TRIP BLANK 20267532 Water 06/17/2004 06/18/2004 10:30
MW-2A - 20277962 Wafer 07/15/2004 16:00 . 07/17/2004 08:30
MW-21 20277997 Water 07/16/2004 14:20 07/20/2004 10:15
TRIP BLANK 20277998 Water ) 07/16/2004 07/20/2004 10:15

t::iod!:‘:;, n&:ﬁﬁi‘:‘;ﬁ and Hospitais (ELAPY/Drinking Water LA 030013
‘. Kimes D3t ot sl & EmirsomensiELWHW - €125
L e e e

t.S. Dept. of Agricutture Animal & Plant Health Inspection Services -
822004 12:31:08 Fereign Soil impart (U.S. Tertitosies)
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Appendix G

Laboratory Analytical Reports

Attachment1  CD Containing Laboratory Reports

Attachment2  Chain of Custody Records




Chain of Custody Records

Navajo Refining Co. -
Three Mile Ditch and Evaporation Ponds
Corrective Action Investigation Report




Chain of Custody Forms

t Background Soil Borings (BSB Soils)

2 Three Mile Ditch Soils (TMD Soils)

3 Three Mile Ditch Boring Groundwater (Boring Water TMD)
4 Evaporation Pond 1 Soils (EP1 Soils)

5 Evaporation Pond 2 Soils (EP2 Soils)

6  Evaporation Pond 3 Soils (EP3 Soils)

7 Evaporation Pond 5 Soils (EPS Soils)

8 Evaporation Pond 6 Soils (EP6 Soils)

9 Evaporation Pond Berm Soils (EPB Soils)

10 Evaporation Pond Boring Groundwater (Evap Pond Boring Water)
11 Evaporation Pond Berm Groundwater (EPB Water)

12 Monitor Well Groundwater (ivionitor Weiis)




Background Soil Borings
(BSB Soils)
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Soils (EP2 Soils)
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Evaporation Pond 3 Soils
(EP3 Soils)
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Evaporation Pond 5 Soils
(EP5 Soils)
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Evaporation Pond 6 Sojls
(EP6 Soils)
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Evaporation Pond Berm
Soils (EPB Soils)
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Evaporation Pond Boring
Groundwater (Evap Pond
Boring Water)
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