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- Intera Incorporated
One Park Square
6501 Americas Parkway NE

Suite 820

Albuquerque, NM 87110
Telephone: 505 246 1600
‘Fax: 505 246 2600

September 22, 2005

Mr. Edwin E. Martin
Project Manager
‘New Mexico Oil Conservation Division
1220 South Saint Francis Drive
Santa Fe, NM 87505

RE: Phase II Remediation — Araho, Inc. Former Injection Well Disposal Facility
Soil Remediation Report

Mr. Martin:

" INTERA Inc. (INTERA) appreciates the opportunity to work with the New Mexico Oil
‘Conservation Division. Enclosed you will find one original copy of the final letter report
(Volume I and Volume II) “Phase II Remediation — Araho, Inc. Former Injection Well Disposal
Facility Soil Remediation, Lovington, Lea County, New Mexico”. INTERA does not anticipate .
any other project activities after this submittal of the enclosed report and considers the project
completed at this time. : :

If you have any questions regarding the enclosed report, please do not hesitate to contact me at -
(505) 246-1600 ext. 219. Thank you very much.

Sincerely,
INTERA Inc.

A F,

Joseph J. Tracy
Project Manager

Enclosure:  Remediation Report — Former Araho, Inc. Facility (Volume I and Volume II)
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INTERA Inc.

One Park Square

6501 Americas Parkway NE
Suite 820

Albuquerque, NM 87110
Telephone: 505 246 1600
Fax: 505 246 2600

September 20, 2005

Mr. Edwin E. Martin

Project Manager

New Mexico Qil Conservation Division
1220 South Saint Francis Drive

Santa Fe, NM 87505

RE: Phase II Remediation — Araho, Inc. Former Injection Well Disposal Facility
Soil Remediation, Lovington, Lea County, New Mexico

Dear Mr. Martin:

INTERA Inc. appreciates the continued opportunity to work with the New Mexico Oil
Conservation Division NMOCD). INTERA performed soil remediation services at the Araho,
Inc. Former Injection Well Disposal Facility (Site) under the State of New Mexico General
Services Department Purchasing Division Contract No. 40-805-09-18283. The Site location is
shown on Figure 1.

Background

According to the NMOCD, Araho, Inc. operated the Site from 1974 to 1993 as an injection well
disposal facility. The Site is located in the northeast quarter of the southeast quarter of Section 1,
- Township 17 South, Range 36 East, Lea County, New Mexico. The property is owned by the
City of Lovington. The NMOCD has obtained a temporary access agreement with the City of
Lovington in order for the remediation work to be performed.

INTERA performed a Phase I site investigation and limited site remedial activities at the Site in
October 2003. Petroleum sludge material was removed from the Site, along with 8 ASTs and
associated underground piping. In July 2004, six soil borings were installed using hollow-stem
drilling methods at the Site. Three of the soil borings were drilled and completed to a depth of 80
feet below ground surface (bgs). The other three soil borings were drilled to a depth of 100 feet
bgs and completed with 2-inch (nominal) PVC monitoring wells. Copies of the soil boring logs
with well construction details are included in Attachment A. Soil samples were collected during
drilling activities and screened for the presence of petroleum hydrocarbons and chloride using a
photoionization detector (PID) and a chloride field titration kit, respectively. Soil screening
results indicated that petroleum-hydrocarbon contamination existed to an approximate depth of 3
feet bgs and chloride contamination existed to an approximate depth of 10-feet bgs in the area of
estimated soil contamination. Contour maps which show the chloride concentrations in soil up to
a depth of 20 feet bgs at the Site are included in Attachment B.

Based on the results of the Phase I site investigation and limited site remedial activities, INTERA
developed a work plan to address petroleum and chloride-contaminated soils. The work plan was
based on remediating Site soils to below applicable soil concentrations for total petroleum
hydrocarbons (TPH) and chloride. The cumulative NMOCD remediation guideline ranking score
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for the Site is 30 (as determined during the Phase I site investigation and limited site remedial
activities). According to the NMOCD guidelines, a ranking score of greater than 19 equals a
TPH remediation guideline of 100 ppm. NMOCD states that the TPH concentration is the
concentration above “background”; however, background is not defined by NMOCD. It is
understood that “natural background” for TPH would be zero, and since contamination is not
attributable to a trespassing plume, INTERA assumes background for TPH at the Site to be zero.
There are no New Mexico Environment Department (NMED) soil screening levels and/or
NMOCD remediation guidance for concentrations of chloride in surface and subsurface soils. No
other regulated or suggested levels for chloride content in soils are recognized by New Mexico
state regulatory agencies. Based on discussions with the former NMOCD Project Manager, Ms.
Martyne Kieling, the New Mexico Water Quality Control Commission (NMWQCC) Standard
for chloride in ground water (250 milligrams per liter [mg/L]) has been used as a NMOCD
guideline for chloride in soils remediation.

INTERA developed an estimated area (approximately 42,000 square feet) of soil contamination
(TPH and chloride) to a depth of approximately 10 feet bgs. INTERA assumed an estimated -
removal volume of 17,000 cubic yards of petroleum and chloride-contaminated soil material.
INTERA developed a cap design which included a subsurface cap to be constructed with clay,
sand, and caliche at the completion of the contaminated soil removal activities. The cap was
designed to prevent surface water infiltration within the area of estimated soil contamination
removal from reaching residual chloride contaminated soils located at depths greater than 10 feet
bgs.

The Araho facility had a large, lined waste holding pit that was located in the northwest corner of
the Site (see Figure 1). The removal remediation of the waste holding pit was not included in the
soil remediation that INTERA performed. Navajo Refinery contracted with Controlled Recovery
Incorporated (CRI) to perform the pit remediation. The pit remediation was completed by CRI
on behalf of Navajo Refinery in early April 2005.

Contaminated Soil Removal Activities

Prior to remedial activities, a Storm Water Pollution Prevention Plan (SWPPP) was prepared in
accordance with the National Pollutant Discharge Elimination Systems (NPDES) General Permit
for Storm Water Discharges from Construction Activities (also known as the Construction
General Permit NMR 150000 [CGP]). The two major requirements of the SWPPP were: (1)
provide a site description that identified sources of pollution to the storm water discharges
associated with industrial activity on site; and (2) identify and implement appropriate measures
to reduce pollutants in storm water discharges to ensure compliance with the terms and
conditions of the CGP. The SWPPP prepared for the Site was developed and adequately
addressed these requirements. The SWPPP was prepared prior to the initiation of remediation
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activities and prior to submittal of the Notice of Intent (NOI) to discharge storm water under the
CGP.

INTERA contacted New Mexico One Call System, Inc. (New Mexico underground utility
locating service) prior to the soil excavation work. INTERA previously contacted New Mexico
One Call prior to the soil boring and monitoring well installation portion of the project and
determined that buried utilities maintained by New Mexico One Call subscribers are not located
within the Site boundaries. The soil removal and cap construction activities are documented in
the photograph log included as Attachment C to this letter report. Copies of the field notes taken
during INTERA oversite of the soil removal and cap construction activities are included in
Attachment D.

INTERA mobilized to the Site on April 25, 2005 to begin the soil excavation activities. INTERA
utilized EnviroWorks, LLC of Albuquerque, New Mexico as the environmental services
subcontractor to perform the soil excavation, backfill placement, and cap construction. INTERA
began excavation activities in the northeastern area of the excavation and proceeded in a
southerly direction until reaching the main (large) excavation area located within the center of
the property. INTERA excavated soil to a depth of 10-feet bgs. All contaminated-soil material
was transported from the Site and disposed of at the Gandy Marley, Inc. soil disposal facility
located in Roswell, New Mexico. Complete copies of the contaminated-soil disposal manifests
are included in Attachment E. The Gandy Marley facility was also the source of the majority of
the clean backfill (sand and caliche) and the clay cap material used at the Site.

Soil removal activities were completed from April 25 to May 10, 2005. A total of 17,000 cubic
yards of contaminated-soil was removed from the Site. The total area of the excavation was
smaller than originally proposed and the actual excavation size is shown on Figure 3. The total
area of the excavation was reduced because the approved amount of material to be excavated
(17,000 cubic yards) had been reached. INTERA submitted a cost estimate to NMOCD on May
16, 2005 to address the remaining soil contamination and the NMOCD responded on May 19,
2005 to continue with the scope of work as authorized and to allow all additional contaminated
soil encountered to remain in place. INTERA dug five test pits (TP-1 through TP-5) at the Site
around the excavation. The test pits were completed to determine if the extent of the excavation
limits were adequate during the soil removal process. The test pit locations are shown on Figure
3. The test pit samples were screened in the field for the presence of chlorides using a field
titration analysis kit. The test pit soil sample results are outlined in Table 1.
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Table 1
Test Pit Soil Sample Field Screening Results
Araho, Inc. Former Injection Well Disposal Facility
Lea County, New Mexico

TP-1 269
TP-2 108
TP-3 546
TP-4 51
TP-5 . 90

Five soil samples (BE-1 through BE-5) were collected from the base of the excavation and
submitted to the contract laboratory, Hall Environmental Analytical Laboratory (HEAL) for
laboratory analysis of total petroleum hydrocarbons (TPH) by EPA Method 8015B (modified for
diesel), benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA Method 8021B,
general chemistry parameters, metals (arsenic, barium, cadmium, calcium, chromium, lead,
magnesium, potassium, selenium, silver, sodium, and mercury) by EPA Method 6010 and 7471,
methyl tert-butyl ether (MTBE) by EPA Method 8021B, and Chlorides by EPA Method 325.2.
The locations of the base of the excavation soil samples are shown on Figure 3. A complete copy
of the soil analytical results is included in Attachment F. The TPH and chloride analytical results

of the soil samples collected and analyzed from the base of the excavation are outlined in Table
2.

Table 2
Base of the Excavation Soil Sample Laboratory Analytical Results
Araho, Inc. Former Injection Well Disposal Facility
ea County, New Mexico
@ g (E

for dieseél)

BE-1 = 160
BE-2 21
BE-3 <10
BE-4 \ 62
BE-5 100

All base of excavation soil sample analytical results for BTEX and MTBE were non-detect. All
metals results were below applicable NMED soil screening levels for industrial land use. Only
one of the base of the excavation samples (BE-1) was identified with a TPH concentration of
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greater than 100 mg/Kg. Base of the excavation sample BE-1 was identified with a concentration
of 160 mg/Kg. All of the base of the excavation samples (BE-1 through BE-5) were identified to
contain chloride concentrations greater than 250 mg/Kg.

The average TPH concentration in each soil sample collected before the soil remediation was
- 3,692 mg/Kg. The average TPH concentration in each soil sample collected after the soil
remediation was 85 mg/Kg. This represents a reduction of 98% of TPH concentrations within the
area of excavation. The average chloride concentration in each soil sample collected before the
soil remediation was conducted was 4,563 mg/Kg. The average chloride concentration in each
soil sample collected after the soil remediation was 1,248 mg/Kg. This represents a reduction of
73% of chloride concentrations within the area of excavation.

Approximately 4,000 cubic yards of contaminated soil remain in place within the originally
proposed excavation area, along the western edge of the excavation. During the excavation work,
the area to the southeast of the excavation was determined to be contaminated with petroleum-
hydrocarbon contaminated soils. An estimated 2,000 cubic yards of contaminated soil material
is located in this area. Leaving this soil material in place was approved by the NMOCD on May
19, 2005. The estimated areas of remaining soil contamination are shown on Figure 4.

Cap Design and Construction Activities

Cap construction and backfilling activities were completed from May 11 to July 8, 2005. The cap
construction procedures were followed as outlined in the document prepared by INTERA
entitled “Procedure for Excavation of Chlorides Contaminated Soil and Backfilling/Capping
Excavation, Araho Former Qilfield Production Water Disposal” included in Attachment G. The

clay, sand, and caliche fill material were submitted to HEAL for the same analyses as the soil - -

samples collected at the base of the excavation. The results of the clay, sand, and caliche fill
analytical results are included in Attachment F. The proctor results for the clay, sand, and caliche
fill are included in Attachment H.

HELP Model Summary

The Hydrologic Evaluation of Landfill Performance (HELP) model was developed by the U.S.
Army Engineer Waterways Experiment Station for the U.S. Environmental Protection Agency to
simulate water movement across and through landfill designs. The model uses user supplied or
default data inputs for climatological, soil properties, and landfill design data to simulate the
water movement across and through the proposed design and calculate the leachate generation at
the drainage layers. In addition, the Model calculates any leakage through the impermeable
bottom liner system to ensure the design captures and drains the leachate produced. The model
uses a solution technique that calculates water balance analyses and accounts for surface storage,
runoff, infiltration, percolation, evapotranspiration, soil moisture storage, and lateral drainage.
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The HELP Model was used to develop the design parameters for the Araho cap. The Araho
project presented an unusual stratigraphic scenario compared to the typical cross section of a
municipal or a hazardous waste landfill. However, the HELP model was capable of providing
useful data as to the projected performance of the Araho cap system to minimize the leaching of
residual chloride in soil to the ground water.

As designed, the excavation at the Site was filled from the bottom up in the following manner:

1. Compacted natural subgrade at the bottom of the excavation;

2. 12 inches of compacted clay with hydraulic conductivity of 1.7E-07 centimeters per
second (cm/sec) and a top of layer surface grade of 4% (the purpose of the grade is
to direct any seepage off of the bottom clay liner into the sidewalls of the
excavation); '

3. Up to 8 feet of compacted local fill (silty sand) with a hydraulic conductivity of
approximately 5.8E-03 cm/sec with a flat surface grade; and

4. a wearing surface comprised of 12 inches of caliche with a hydraulic conductivity
of approximately 1.7E-05 cm/sec with a 1% surface grade (the purpose of the grade
is to direct run-on and precipitation off of the capped area).

The model conservatively assumed near saturated conditions for all capping layers and a very
sparse grass cover over time (i.e. overestimated initial flow conditions and underestimated the
impact of plant transpiration over time). The model also used worst case evaporative qualities
(i.e. evaporation limited to the top 10 inches of the caliche wearing surface). In fact, this area of
New Mexico experiences a moisture deficit, both at the surface and at depth, over the course of a
year.

The model demonstrated the effectiveness of the backfill in both shedding water at the surface
and providing storage for shallow evapotranspiration. HELP is limited in its ability to model
deeper evaporation and the output showed slight percolation (a maximum daily value of 0.006
inches) through the clay. In fact, the maximum head on the clay is reported in the HELP model
to be 0.37 inches and often will be zero, thus limiting the driving pressure. INTERA’s analysis
of the model shows that there will be sufficient water in the Araho system to maintain the
saturation of the barrier clay, but not enough to percolate through it.

Site Survey

Before the excavation work was initiated and after the cap construction was completed, a survey
of the Site was conducted by John West Surveying Company of Hobbs, New Mexico. A
complete copy of the Site survey before and after remediation activities is included in
Attachment 1.
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Summary and Conclusions

INTERA removed approximately 17,000 cubic yards of contaminated-soil material from the Site
in April and May 2005. INTERA constructed a clay cap at the base of the excavation, with sand
and caliche cover at the completion of the soil removal work. Confirmation soil samples,
collected at the base of the excavation, indicate that soils with TPH concentrations greater than
100 mg/Kg and chloride concentrations greater than 250 mg/Kg are present at the base of the
excavation. These levels represent concentrations that may affect ground water in the future,
although based on the depth to ground water and the presence of the clay cap the potential to
impact Site ground water seems unlikely.

Approximately one-fifth of the soil originally proposed to be removed from the Site remains in
place because the amount of soil budgeted to be removed from the Site (17,000 cubic yards) was
reached. INTERA recommended to the NMOCD that this soil be removed from the Site.

The clay cap constructed at the base of the excavation is designed so that infiltration is minimal
and is sloped so any infiltrated ground water migrates to the edges of the excavation away from
the most contaminated areas persisting beneath the clay cap. The clay cap was constructed at the
base of the excavation in an attempt to prevent the drying and cracking of the clay cap which
commonly occurs when clay caps are installed at the ground surface in arid environments.
INTERA recommends that the surface of the backfill (caliche) be monitored to make sure that
ponding does not occur at the surface of the backfill area and that precipitation and run on is
directed away from the former excavation area.

Thank you for the continued opportunity to work with the New Mexico Oil Conservation
Division. If you have any questions regarding the enclosed documentation, please contact us at
(505) 246-1600. :

Sincerely,

INTERA Inc.

TR

‘Joseph J. Tracy James P. Joseph

Project Manager Project Engineer
Enclosures: Figures
Attachments
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Soil Boring Logs
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Begin continuous drilling - cbserved cuttings

™

R ~——
o
"TCE:\’ ! LOG OF MW-1
Project Name: Date Started :7/12/04. Driller : M. Hickox
Araho Facility - Lovington, NM Date Completed : 7/112/04 Depth to Water : ~81°
Drilling Method 1 8" HSA Logged By . C. Burrus
Sampling Method : Split-spoon Static Water 187.22T0C
Project #2 NMO-ARA-01-07 Drilling Company : Yellow Jacket
g g
2 ) £ = Well: MW-1 -
E | = ~ - =3 3 Q
wlelel &8s 8 DESCRIPTIO & M
in a | & a = e N @\ onument
et | G151 8 | 22| 3 8| (stick-up)
A | @ o« ] a v} > (U Well Vault
0 - - - =
1| NA NA NA SAND, GRAVEL, cobbles calichefied, fine to coarse Ljl=
- grained sand, cobbles 3“ to 6", dry, very hard, grab F=t |-
i \sample from cuttings, HCL positive -
5': E] 1 loa1s] 1074 | NO | soar | SAND, fine grained quartz, w/ trace feldspar, very pale i
4 brown (10YR 8/3), calichefied, HCL positive, dry, -1~
. laminated, very dense, well sorted =i
107 [3]| 2 |1a15| 321 | nO | 18-20-30 | Same as previous il
157 3 |osns| 282 | 23 | sose | SAND, very fine grained quartz, angular to subangular, -
4 very pale brown, (10YR 7/3), well sorted, dry, HCL L1 |-
4 negative, very dense [
20 [5]| 4 |oons| 282 | 14 | 195056 | Same as previous ﬁ: -
. . Il Et2" DIA
B[6]| 5 |1u1s| <o | no | asoe | Same as previous J12 pve
4 [-]i-| Casing
307 6 |osi15| 1905 | nOo | sors” | Same as previous, w/ traces of silt 2=
i [ 2]~ Grout
35 7 |04/15] -891 | ND | sois | Same as previous L] -
40 I_T_] 8 |08mn.s| 420 | NDO | 24-50i6° | Same as previous, damp at 41.5' bgs =
457 9 loars| 150 | N | swar | Same as previous -
] il
507 10 (0415 546 | NO [ so/5" | Same as previous 1l-

§ -

T

60

Notes:

1. GPS coordinates are UTM WGS84 zone 13S 0658946, 3637301

2. ND = Not Detected; NA = Not Applicable

3. Color code is from Munsell Scil Color Charts 2000 ed.
4. Static water level measure taken after completion and prior to sampling.

5. PID reading represents total VOCSs using a 10.6eV lamp by placing soil haif

full in a glass jar and sealing the opening with foil. The jar was heated for 15

minutes. The PID wand punctured the foil and the highest level was recorded.
6. Chioride concentrations measured using HACH Quantab Titrators.

7. Blow counts per 6" drive with drop hammer unless otherwise noted.




LOG OF MW-1

09-16-2004 O‘IIeLogs\OCD\Alaho\MW-Lbot

e (Page 2 of 2)
Project Name: Date Started 1711204 . Driller : M. Hickox
Araho Facility - Lovington, NM Date Completed 1 7112/04 Depth to Water 81
Drilling Method 18" HSA Logged By : C. Burrus
Sampling Method : Split-spoon Static Water 187.22TOC
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket
= o
: 3
2 = £ - ‘E Well: MW-1
£ | = E’ ~ e 3 Q
Oepth ' 0 | o | § 3| g 3 T
nlelgl ¢ |52 3 DESCRIPTION 2%
Feet q | @ @ = a 2 @l x
w | Ww T O o m 2710
60 =

Same as previous

Ji i

] - =-2"'DA
65 21| PVC
i [T} |2 Casing
i - — Grout
70 ]
] / L/\— Bentonite
4 | 414 Plug
75 g
]
80—
4 Screen
85—
9n— . .
b At 81 bgs a thin gravel or cobble layer felt by driller
95— , o ‘
s At 96’ bgs a thin gravel or cobble layer felt by driller
100
b Total Depth = 100" bgs
] Borehole Diameter = 8-1/2"
105

115

120

Notes:

1. GPS coordinates are UTM WGS84 zone 13S 0658946, 3637301

2. ND = Not Detected; NA = Not Applicable
3. Color code is from Munseil Soil Color Charts 2000 ed.
4. Static water level measure taken after compietion and

5. PID reading represents total VOCs using a 10.6eV lamp by placing soil haif

full in a glass jar and sealing the opening with foil. The jar was heated for 15

minutes. The PID wand punctured the foil and the highest level was recorded.
6. Chioride concentrations measured using HACH Quantab Titrators.
prior to sampling. 7. Blow counts per 6" drive with drop hammer unless otherwise noted.
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Project Name: Date Started 1TN3I04.. Driller : M. Hickox
Araho Facility - Lovington, NM Date Completed : 7114/04 Depth to Water : ~83.3 bgs
Drilling Method 18" HSA Logged By : C. Burrus
Sampling Method : Split-spoon Static Water 1 86.51' TOC
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket '
= 3
2 e = = Well: MW-2
E | = ~ = € ] [}
Depth | o | 0| & 21 a 8 I
in alal & = =3 @ 1a - Monument
et | E{El 3 | 21| 3 DESCRIPTION Q& = (stickup)
[} ] D F = 2 [ 24
w|lo| o | T a 2|0 r Well Vault
0 - - - - = =
11 4 ] Na | 1782 | 678 NA SAND, fine to coarse grained, w/ fine gravel, stained F] E‘
. gray (GLEY1 7/), poorly sorted, hdyrocarbon edor, S
:1 rounded, damp, HCL positive, sample from cuttings r21z
57 - ‘ - i
+ E] 2 | 0.21.5] 6390 | 201 50/2* | SILT, w/ some fine sand and fine gravel, dark yellowish #- -
= brown (10YR 3/4), dry, HCL positive, very stiff, Fl il -
] hydrocarbon odor i
.110': 3 |oz1s| 198 | o8 | sorzr | SAND, very fine w/ silt, quartz and feldspar, very pale _ t: -
- brown (10YR 7/3), well sorted, dry, HCL positive, very L-f]-
- dense ol
15 ] B 1
i E 4 |oans]| a70 | 102 | so50 | SAND, very fine with silt, rounded, very pale brown t: -
A (10YR 8/3), mottled orange, stains, dry, dense, well bt ] -
4 sorted, HCL positive -l |-
y L] -
. 20‘_ E] 5 |o6/15] 174 | 0.9 | soa | SAND, very fine grained, quartz, angular to subangular, b1
4 very pale brown (10YR 7/3), well sorted, dry, HCL o
:{ positive [714-
25._ E 6 losns| 2226 | 0.6 | 30-50/5- | Same as previous, HCL negative b { - Grout
] | 27 DiA
] 17| ve
- . -l } = asin
30 7 |0715| 312 | ND | 30-50/3° | Same as previous e 9
4 L]~
] i
7] 8 |041s| 750 [ 0.1 | soiar | Same as previous F] -
4 2
407 [9]| o |oars| sea | 12| sus= | Same as previous a41-
) ' e
457 10 {0.8/1.5] 282 | a.1 | 34-50/5" | Same as previous .
§ 50 11 |ows| 282 | 1.5 | soar | Same as previous, begin continuous cuttings - observed 122
3 4 cuttings, no change to total depth 100° bgs [l
§ ) : 11:
2 55+ e
3 4 L2z
a 1 F-l -
g -
2| 60
Q Notes: 5. PID reading represents total VOCs using a 10.6eV famp by placing soif haif
§ 1. GPS coordinates are UTM WGSB84 zone 13S 0658980, 3637391 full in a glass jar and sealing the opening with foil. The jar was heated for 15
& 1§ 2. ND = Not Detected; NA = Not Applicable minutes. The PID wand punctured the foil and the highest levgl was recorded.
21 3. Color code is fram Munsell Soil Coior Charts 2000 ed. ) 6. Chloride concentrations measured using HACH Quantab Titrators.
3 4. Static water level measure taken after completion and prior to sampling. 7. Blow counts per 6* drive with drop hammer unless ctherwise noted.
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IITCE a LOG OF MW-2
TS, (Page 2 of 2)
Project Name: Date Started ik Driller . M. Hickox
Araho Facility - Lovington, NM Date Completed : 7/114/04 Depth to Water : ~83.3 bgs
Drilling Method 1 8" HSA Logged By : C. Burrus
Sampling Method : Split-spoon Static Water :86.51'TOC
Project #2 NMO-ARA-01-07 Drilling Company : Yellow Jacket
o = g | _ = Weil: MW-2
E | = = ~ 3 3 o
Depth © © S g = 8 T
n |a|al & | 2|8 DESCRIPTION A
£ | E 3 Q 2 Q1 <
Feet qG a3 @ = =] =] Q|
0w < (&} o © o |O
60 T
. Same as previous L]~ Grout
65— L2 C
- L) =2 DIA
4 F1y-| PVC
1 [ [ | -] Casing
.70 71 1
" 1A V/—Bentonite
|44 Plug
75 :
4
80—
] Screen
85—
. — Sand
Pack
90—
95—
100
. Total Depth = 100’ bgs
] Borehole Diameter = 8*
105 —
110
115+
120
Notes: 5. PID reading represents total VOCs using a 10.6eV famp by piacing soil haif

1. GPS coordinates are UTM WGS84 zone 135 0658980, 3637391

2. ND = Not Detected; NA = Not Applicable

3. Color code is from Munsell Soil Color Charts 2000 ed.

4. Static water level measure taken after completion and prior to sampling.

tull in a glass jar and sealing the apening with foil. The jar was heated for 15
minutes. The P!ID wand punctured the foil and the highest level was recorded.
6. Chloride concentrations measured using HACH Quantab Titrators.

7. Blow counts per 6" drive with drop hammer unless otherwise noted.
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LOG OF MW-3

09-16-2004 L. worelogs\OCD\Araho\MW-3.bor

e ] (Page 1 of 2)
Project Name: Date Started 1 7/14/04 Oriller " 1 M. Hickox
Araho Facility - Lovington, NM Date Completed :7/14/04 Depth to Water : ~84' bgs
Drilling Method : 8" HSA Logged By :C.Burrus
Sampling Method : Split-spoon Static Water :86.30' TOC
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket
5 =
2 3
2 £ £ - =3 Well: MW-3
peptn | = | = p = € 3 Q
M e2lel 5|83 8| 8 DESCRIPTION I —M
in a | a -8 = & onument
Feet | 55| 8 21lea 3 3|z (stick-up)
n|lo]| o | & o 510 N Well Vauit
0
11 ; NA a0 | nD NA SILTY SAND, fine grained with silt, rounded, moderately =] %
1 < sorted, HCL positive, light yellowish brown (10YR &/4), sl
] dense, quartz and feldspar, dry, (cuttings) L1=
5 L2
{[2]| 2 {015 <30 {438 | 503" [CLAY, dark brown (7.5YR 3/2), plastic, dry, HCL ol
h negative, very poor recovery, sample mixed w/ silty -l -
: sand from above, very dense, stiff -
107 =l
FR E] 3 |0.4/15] <30 | 32 | 50/4" | SILTY SAND, very fine to silt, subrounded to L -
9 subangular, moderately sorted, HCL positive, dense, F 11 -
j : light yellowish brown (10YR 6/4), quartz and feldspar, -
dry b -] -
1 ) L3} =
5] 4 |0a415] <36 | 05| 506" | Same as previous ol
] SP/ ol
- SM (3|2
20 [5]| 5 joas| <3 |4a7| sws | Same as previous o
25 A
] E 6 [03/1.5] <30 | 229 S50/3° | SAND, very fine quartz, subanguiar, w/ silt, very pale L3 =
y brown (10YR 8/3), dense, HCL positive, well sorted, dry r o] | - Grout
30__ 7 lo2ns| <30 |233]| sorer | Same as previous, w/ trace of silt -
. . , [ F=—2"DIA
%] 8 |oa1s| <30 [105]| so3 | Same as previous, w/ silt t11-1 Pve
4 [J]Z Casing
40~ . (1=
19]| 9 |o21s| <30 [ 21 | soer | Same as previous (-
] SP - |-
45j 10 |osns| <30 | 16.1 50/3° Same as previous, w/ trace silt -
] i
soj 11 |osn1s] <30 | 73 | suss | Same as previous, begin continuous drllhng observed .
4 ) cuttings [T
55-] |-
60
Notes: 5. PID reading represents total VOCs using a 10.8eV lamp by placing soil halt

1. GPS coordinates UTM WGSB84 zone 13S 0658903, 3637469

2. ND = Not Detected; NA = Not Applicable

3. Color code is from Munsell Soil Color Charts 2000 ed.
4. Static water level measure taken after completion and prior to sampling.

full in a glass jar and sealing the opening with foil. The jar was heated for 15

minutes. The PID wand punctured the foil and the highest level was recorded.
6. Chloride concentrations measured using HACH Quantab Titrators.

7. Blow counts per §" drive with drop hammer unless otherwise noted.




LOG OF MW-3

09-16-2004 QLogs\OCD\Araho\Mw-S.bot

—_—eee T (Page 2 of 2)
Project Name: Date Started 17/14/04 . Oriller © M. Hickox
Araho Facility - Lovington, NM Date Completed 1 7/14/04 Depth to Water : ~84' bgs
Drilling Method 18" HSA Logged By : C. Burrus
Sampling Methad : Split-spcon Static Water :86.30' TOC
Project #2 NMO-ARA-01-07 Driling Company : Yellow Jacket
= =
2 3
& = £ = Well: MW-3
£ | = ~ ~ € 3 o
bethl 9 lo| § | 81 al 8 I
in ala| a = | & DESCRIPTION R
= E 3 Q9 a 2 Q1<
Feet G| & @ = a <] |
[92] w c Q o o 2 O]
60 - =
- Same as previous -—Grout
) z
65 -
§ 7
a — Bentonite
70 i {. Plug
4 —2" DIA
, PVC
75 Casing
80—
85 3 — Screen
90—
95—
100
g Total Depth = 100’ bgs
T Borehole Diameter = 8”
105 ?
110+
11 5j
120
Notes: S. PID reading represents total VOCs using a 10.6eV lamp by placing soil haif

1. GPS coordinates UTM WGSB84 zone 13S 0658903, 3637469

2. ND = Not Detected. NA = Not Applicable
3. Color code is from Munseil Soil Color Charts 2000 ed.
4. Static water level measure taken after completion and

full in a glass jar and sealing the opening with foil. The jar was heated for 15

minutes. The PID wand punctured the foil and the highest level was recorded.
6. Chioride concentrations measured using HACH Quantab Titrators.
prior to sampling. 7. Blow counts per 6 drive with drop hammer unless otherwise noted.




LOG OF BORING BH-1
‘ (Page 1 of 2)

09-16-2004 O:\BorelLogs\OCD\Araho\BH-1.bor

Project Name:
Araho Facility - Lovington, NM

Project #: NMO-ARA-01-07

Date Started
Date Completed
Drilling Method
Sampling Method
Drilling Company

1 7/13/04. ’ Driller . M. Hickox
1 7113/04 Depth to Water : Dry

1 8" HSA Logged By : C. Burrus
: Split-spoon :

: Yellow Jacket

= 9
e >
2 ) £ _- €
£ | = ~ ~ 3 3 8]
Depth | 9 1o | § | 8| S| & T
n 1glel e | 52| 3 DESCRIPTION 8z
Feet a I ok = o 2 |
w|w ¢ o (&) a @ SO
0 /
: l 1 ] 1 NA | 1422 | 1096 NA CLAY, stained biack, plastic, moist, hydrocarbon odor, HCL positive (cuttings) /
4 : CH /
5— Z
4 [Z] 2 {o11s5])2997 | 85 so/2* | SILTY SAND, very fine grains with silt, angular to subanguiar, rounded, dry,
i ' dense, HCL positive, w/ caliche grains
4 SM
10— — a3
- IEI 3 108/1.5] 3921 [ 149 o SAND, very fine w/ silt, quartz and feldspar, very pale brown (10YR 7/3),
1= moderately sorted, dry, HCL positive, very dense
15—_ E 4 losns| a87 | as | sosr | SAND, very fine grained, quartz and feldspar, very pale brown (10YR 8/3), well
] sorted, rounded, subangular, dry, HCL positive, dense
20-: [E] s 1415 792 | nO ég SAND, very fine grained, quartz, angular to subangular, very pale brown (10YR
i 7/7), well sorted, dry, HCL negative
25 ‘ .
B E 6 1.0/1.5] 495 ND éé Same as previous
] SP
30 .
- 7 | 1115 1227 | ND ié Same as previous
35— .
i 8 |0s515] 1140 | 26 | soer | Same as previous
40— ' .
4 E] 9 [0315| 1998 | NO | 504 | Same as previous
-y
45
Notes: 5. PID reading represents total VOCs measured using a 10.6eV lamp by

1. Refilled acid bottle at 45’ bgs, may be above 10% HCL

2. GPS coordinates are UTM WGS84 zone 13S 0658954, 3637406
3. ND = Not Detected; NA = Not Applicable
4. Color code is tfrom Munsell Soil Color Charts 2000 ed. '

placing soil haif full in a glass jar and sealing the opening with foil. The jar
was heated for 15 minutes. The PID wand punctured the foil and the highest
level was recorded.

"See MW-1 for Notes 6 and 7.
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|ntER a LOG OF BORING BH-1
e (Page 2 0f 2)
Project Name: Date Started 1 7/13/04 .. Driller : M. Hickox
Araho Facility - Lovington, NM Date Completed : 7/13/04 Depth to Water : Dry
Drilling Method : 8" HSA Logged By : C. Burrus
Sampling Method : Split-spoon
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket
% £ g E = ‘g‘ Q
bepth | 3 || § | & | & 3 =
n |alsl s | 5|8 % DESCRIPTION R
£ 1 S =] a Q| <
Feet < a @ = = 2 . 0|
0 |w 1o o a o 510
45 - -
A | 10 l 10 { 0.1/1.5 | 5907 | ND so/4: | SILTY SAND, very fine grained, quartz and feldspar, very pale brown (10YR
] 7/3), moderately sorted, dry, HCL positive, very dense
4
50
| 11 | 0671151 2997 | ND 50/5° | SILTY SAND, very fine grained w/ trace silt, quartz and feldspar, very pale
§ brown (10YR 7/3), moderately sorted, dry, HCL positive, very dense
T
55— .
4 @ 12 {04115 | 2226 | NO | s050 | Same as previous
60— .
] @ 13 |0.415| 2226 | NO | s0/5° | Same as previous
65— : .
_ 14 |04/15| 1320 | ND'| so/st | Same as previous
70— » .
. E} 15 {0415 105 | NO | sost | Same as previous
75 .
_ 16 [0.415| <30, | NO | sost | Same as previous
80— — .
7] 77 o5 @ WO w6 Same as previous
7 - Total Depth = 80.4' bgs
85—
90—
Notes: 5. PID reading represents total VOCs measured using a 10.6eV lamp by

1. Retilled acid bottle at 45 bgs, may be above 10% HCL
2. GPS coordinates are UTM WGS84 zone 13S 0658954, 3637406

3. ND = Not Detected: NA = Not Applicable
4. Color code is from Munsell Soil Color Charts 2000 ed.

ptacing soil halt full in a glass jar and sealing the opening with toil. The jar

was heated for 15 minutes. The PID wand punctured the foil and the highest

level was recorded.
‘See MW-1 for Notes 6 and 7.
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LOG OF BORING BH-2

=0T (Page 1 of 2)
. Project Name: Date Started :7113/04. Driller : M. Hickox
Araho Facility - Lovington, NM Date Completed :17/13/04 Depth to Water : Dry
Drilling Method : 8" HSA Logged By : C. Burrus
Sampling Method : Split-spoon
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket
2l E|E|2]| & 9
been | 3 2| 5 | S| E| & T
n [2)s]l e | 2]e] T DESCRIPTION o | g
Feet g | @ = Q <] alc
0| o @ (] a 53] 2|0
0
i CLAY, dark brown (7.5YR 3/2), plastic, moist, HCL negative (cuttings) L/
1 1 NA | 5034 | 31.4 NA _ /
) CH /
5 . " L " s
i E 2 laas | as3 | 137 ] soise | SILTY SAND, very tine grained with silt, angular to subangular, dry, dense, HCL
4 positive
i ] SM
10— 7 " - -
_ [El 3 |ognns| 87 | 140 13 SAND, very fine grained w/ silt, quartz and feldspar, very pale brown (10YR
i 7/3), moderately sorted, dry, HCL positive, very dense
15 .
4 [Z] 4 |osns| tos |173]| sost | Same as previous
20 ’ .
g E 5 losns| <so | 102 sost | SAND, very fine grained, quartz w/ trace feldspar, angular to subangular, well
§ sorted, very pale brown (10YR 7/3), dry, HCL positive
25+ .
| E] 6 |1215] <30 | 50 §§ Same as previous
i SP
30 26 <
d 7 |10ns| <0 [ 43| g5 |Sameasprevious
-
35+ .
i 8 |0215| <30 | 0.3 | so/ar | Same as previous
40— .
1[s]] o {owrs| a1a | 09 | som |Sameasprevious
45
Notes: placing soil haif full in a glass jar and sealing the opening with foil. The jar

1. GPS coordinates are UTM WGS84 zone 135 0658914, 3637389

2. ND = Not Detected; NA = Not Applicable
3. Color code is from Munsell Soil Color Charts 2000 ed

4. PID reading represents total VOCs measured using a 10.6eV lamp by

was heated for 15 minutes. The PID wand punctured the foil and the highest

levei was recorded.
6. Chioride concentrations measured using HACH Quantab Titrators.

7. Blow counts per 6" drive with drop hammer uniess otherwise noted.
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LOG OF BORING BH-2

N
et T (Page 2 of 2)
Project Name: Date Started 1 7/13/04 . Driller : M. Hickox
Araho Facility - Lovington, NM Date Completed 1713/04 Depth to Water :Dry
. Drilling Method 8" HSA Logged By .. C.Burrus
Sampling Method . Split-spoon
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket
- )
: 3
% 2 3 3 = ‘g &)
SAHHE AR -
n TBlE S 52| = DESCRIPTION a2
Feet | & I 3 = Q 2 [
72} (%] @ [&] Q. o =) 0]
45
. l 10 l 10 |031.5| 630 | 0.1 | 504" | same as previous
50— .
A 11 |oans| 918 | N0 | s0/3- | Same as previous
55— — .
4 E] 12 |05 1227 | 05 | 503 | Same as previous
60— ' .
J 13 |0.211.5 | 1422 | 06 | sorzr | Same as previous
. sP
65— R
4 14 |o215| 1227 | 06 | soa+ | Same as previous
70— .
J [Zs_] 15 |0.1/1.5| 453 | ND | S0/4- | Same as previous
75— .
i 16 [0a15| <30 | ND |. sorz- | Same as previous
80— Same as previous
y | 17 i 17 03115 <30 ND  50/5°
. ’ Total Depth = 80.3' bgs
85—
90—
Notes: placing scil half full in a glass jar and sealing the opening with foil. The jar

1. GPS coordinates are UTM WGS84 zone 13S 0658914, 3637389

2. ND = Not Detected; NA = Not Applicable

3. Color code is from Munseil Soil Color Charts 2000 ed.

4. PID reading represents total VOCs measured using a 10.6eV lamp by

was heated for 15 minutes. The PID wand punctured the foil and the highest

level was recorded.
6. Chioride concentrations measured using HACH Quantab Titrators.
7. Blow counts per 6° drive with drop hammer unless otherwise noted.
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LOG OF BORING BH-3

(Page 1 of 2)

Project Name: Date Started 1 715/04. - Oriller : M. Hickox
Araho Facility - Lovington, NM Date Completed 1 7/15/04 Depth to Water :Dry
Drilling Method 18" HSA Logged By : C. Burrus
Sampling Method : Split-spoon
Project #: NMO-ARA-01-07 Drilling Company : Yellow Jacket
= =
[
2 RS
g ) E | ~ IS
£ |l= S| 1 3 Q
Depth ° P g g s 8 . I
nlElel S 1s(3| = DESCRIPTION a|&
Feet ] « [ < =] 2 5] ol
(%3] 5] [s g [&) a o o210
i : SAND, fine to medium grained, angular, w/ fine rounded gravel with silt, brown Fe e
d1 1 NA | 5907 | 1.7 NA (7.5YR 4/3), dry (FILL) (Cuttings) Al
5 ) Eill [+
- E] 2 {0115 8070 | 20 | soiar | Same as previous S
mj 3 |0815] 630 | 05 é@ SAND, very fine grained to subrounded, w/ traces silt, loose/soft quartz, pale
] brown (10YR 7/3), well sorted, dry, HCL positive
15— 40 S .
i 4 {0815} 1062 [ ND , ame as previous
h 50/5
20 S . .
; E s 11015]| 126 | 06 §§ ame as previous, HCL negative
4 sP
25 s .
i B 6 1515 <30 | 03 ig ame as previous
30 .
] 7 l1a1s] 126 | 14 ég Same as previous
35— - - -
i g8 |oan1s] 249 | 04 sore* | SILTY SAND, very fine grained, subangular, subrounded, gquartz, medium dense,
i dry, HCL positive, very pale brown (10YR 8/3)
40 , SM
i [E] 9 |oas| 735 | ND | soas | Same as previous
d
45
Notes: placing soil haif full in a glass jar and sealing the opening with foil. Th