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ARCADIS GERAGHTY&MILLER

Stage 1 Abatement Plan

Former Bertha Barber Tank Battery
Lea County, New Mexico

1. Introduction

ARCADIS Geraghty & Miller, Inc. has prepared this Stage 1 Abatement Plan on
behalf of Marathon Oil Company (Marathon). The Stage 1 Abatement Plan presents
the proposed scope of work for site investigation activities to be completed at the
former Bertha Barber Tank Battery (BBTB) located in Lea County, New Mexico
(site). The location of the former BBTB is depicted on Figure 1. This Stage 1
Abatement Plan has been prepared in accordance with the requirements of the New
Mexico Energy, Minerals, and Natural Resources Department, Oil Conservation
Division (OCD) Rule No. 19 Prevention and Abatement of Water Pollution (19
NMAC 15.A.19). It should be noted that there is a salt water disposal system
junction box located along the southeast boundary of the former BBTB. The
junction box is operated by Rice Operating Company of Hobbs, New Mexico and
not by Marathon. Marathon has not investigated this appurtenance as a source of
hydrocarbons or chlorides, nor does this Stage 1 Abatement Plan propose to do so.

The following section presents a site summary, including a description of the site
history, physical setting, geology/hydrogeology, and an inventory of property
owners within a one-mile radius. The remaining sections of the Stage 1 Abatement
Plan discuss the results of preliminary site investigation activities, the proposed
scope of additional site investigation activities, and the implementation schedule.

2. Site Summary

21  Site History

The former BBTB was reportedly constructed during the 1930s to condition raw crude
oil prior to its transport to be refined into useable product. The major features of the
former BBTB were a battery of above-ground storage tanks, an oil/water separator,
heater treaters, and two pits used to receive solids accumulated at the bottoms of the
tanks during periodic cleanouts (“tank bottoms”). The tank bottoms pits were
reportedly taken out of service over twenty years ago and covered with native soil. As
shown on Figure 2, aboveground tanks were located along the eastern edge of the
former BBTB, with heater treaters and an oil/water separator at the southern end of the
tank pad. A sluice box was installed running north-south along the western edge of the
tank pad, then west to the former pit locations. The former BBTB was operated until
early 1998 at which time a new tank battery was constructed.

2.2  Physical Setting

The former BBTB is located approximately 1.5 miles south of Monument, in the
southeast corner of New Mexico. As depicted on Figure 1, the former BBTB is
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situated in Lea County, Section 5, Township 20 South, Range 37 East. The
surrounding region is characterized by a dry, desert climate, with little or no rainfall on
an annual basis. The former BBTB is currently unimproved vacant land, overgrown
with low vegetation. The former BBTB and the larger area surrounding it are also used
for grazing by livestock herds.

The United States Geological Survey (U SGS) maps the former BBTB at an elevation
of approximately 3,560 feet above mean sea level. The topography at the former
BBTB is relatively level, with regional topography sloping gradually to the southeast.
The major topographic feature in the vicinity of the former BBTB is the Monument
Draw, which is located approximately three miles to the south.

2.3 Geology/Hydrogeology
2.3.1 Regional

The former BBTB is located near the fall line between the Laguna Valley and the
Eunice Plain physiographic regions. This area (southern Lea County) overlies part of a
large subsurface feature known as the Permian Basin, which extends beneath
southeastern New Mexico and most of western Texas. The geology of the Permian
Basin is complex, consisting of rocks ranging from Permian to Precambrian in age
(245-1,600 million years old), and is the source of local oil production. Published
geologic mapping of southern Lea County indicates that the oldest surface formations
are Triassic in age (208-245 million years old) and consist of red siltstone, shale, and
sandstone cemented with gypsum, commonly referred to as the “Red Beds” (United
States Geologic Survey [USGS], Geology and Groundwater Conditions in Southern
Lea County, New Mexico, May 1961).

Overlying the Permian Basin and the Red Beds in the area of the former BBTB are two
geologic formations known as the Quaternary Alluvium and the Ogalalla Formation.
The Quaternary Alluvium is primarily comprised of silt, sand, and gravel along dry
channels and lake beds. The Ogalalla Formation is the major water-bearing formation
in the area and is primarily comprised of sand that is poorly to well cemented with
calcium carbonate. The Ogalalla Formation also contains some clay, silt, and gravel;
and is capped in most places by caliche.

Reports by the USGS indicate that in the area of the former BBTB (east end of the
Laguna Valley/boundary of the Eunice Plain), the Quaterary Alluvium and the
Ogallalla Formation form a continuous aquifer. Wells installed in the area typically
yield less than 30 gallons per minute (gpm). The shallow portions of these aquifers are
highly permeable and reportedly have better groundwater quality, thus most wells are
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typically completed in the shallowest zone that will produce the desired quantity of
water.

2.3.2 Site Specific

A review of soil boring logs indicates that the lithology at the former BBTB
corresponds with that identified for the region. The former BBTB is underlain by sand
of varying colors, grain sizes, and sorting. At most locations, the sand is mixed with
some gravel, the presence of which tends to increase with depth. At many locations
(primarily the north and east portions of the former BBTB), the surficial sands and
gravel are underlain by caliche at depths ranging from 4 to 9 feet below land surface

(bls).

Based on depth-to-water measurements collected on December 30, 1998 and March
31, 1999, groundwater at the former BBTB is encountered between approximately 35
and 38 feet bls. Groundwater appears to flow in a south/southwesterly direction with a
nearly flat horizontal hydraulic gradient of approximately 0.000196 feet per foot.

Groundwater elevation contours from the March 1999 gauging event are shown on
Figure 3.

24  Adjacent Property Owners

In accordance with the requirements of OCD Rule 19, surface owners of record within .
one mile of the former BBTB perimeter have been identified. Following approval of
the Stage 1 Abatement Plan, Marathon intends to provide written notification to the
identified surface owners regarding the completion of an Abatement Plan for the

former BBTB. A plat depicting the surrounding property boundaries and the

respective owner names is included as Figure 4.

3. Preliminary Site Investigation Activities

In order to be proactive in addressing potential environmental issues at the former
BBTB, Marathon initiated a preliminary investigation at the former BBTB in August
1998. The investigation activities involved the completion of a soil and groundwater
investigation. The following sections present the results of these activities.
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31 Soil Investigation

3.1.1 Soil Boring Installation

In November 1998, a total of 36 soil borings were drilled at the former BBTB under
the supervision of Marathon personnel. As shown on Figure 5, the borings were
advanced within and adjacent to five major features, as follows: seventeen borings
were advanced in the area of the large tank bottoms pit; six borings were advanced in
the area of the small tank bottoms pit; six borings were advanced in the area of the
former tank pad; two borings were advanced in and around the area of the former
oil/water separator; and five borings were advanced in an area of hardpan west of the
oil/water separator. The borings were completed by TEG, Inc. of Corpus Christie,
Texas using a direct-push sampling system. Each boring was advanced to a point of
refusal and four-foot macro-core® samples were continuously collected. Boring
intervals that exhibited staining and/or petroleum odors were field screened using a
Photoionization Detector (PID). The soil borings were abandoned by filling them with
bentonite pellets. The boring logs for each of the 36 locations are presented in
Appendix A.

A total of fifteen soil samples were collected from the 36 borings. The soil samples
were transported (on ice) under proper chain of custody to Pinnacle Laboratories of
Albuquerque, New Mexico. Each sample was submitted to be analyzed for benzene,
toluene, ethylbenzene, and total xylenes (BTEX) using United States Environmental
Protection Agency (USEPA) Method 8021; total petroleum hydrocarbons/diesel and
gasoline range organics (TPH/DRO and TPH/GRO) using USEPA Method 8015; and
for chloride. One reagent blank, matrix spike, and matrix spike duplicate were also
analyzed for quality assurance and control.

3.1.2 November 1998 Analytical Results

A summary of the analytical results from the November 1998 soil sampling event is
presented in Table 1. The complete laboratory analytical report is provided in
Appendix B.

The laboratory analytical results identified TPH concentrations above the regulatory
guideline of 100 milligrams per kilogram (mg/kg, equivalent to parts-per-million) in
ten of the fifteen soil samples submitted for analysis (GP2, 7 feet bls; GP9, 8 feet bls;
GP9, 20 feet bls; GP14, 15 feet bls; GP18, 16 feet bls; GP23, 9 feet bls; GP24, 23 feet
bls; GP24, 35 feet bls; GP27, 22 feet bls; and GP30, 17 feet bls). Each of the ten
samples were located within the five features targeted for sampling. Laboratory
speciation of the hydrocarbon ranges based on molecular weight indicate that the bulk
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of the residual hydrocarbons present in the former BBTB soil are in the C10 to C22
range.

Benzene concentrations in all of the 15 samples submitted for laboratory analysis were
below the regulatory guideline of 10 mg/kg and ranged from below laboratory
detection limits to a high of 1.6 mg/kg. Total BTEX concentrations ranged from
below laboratory detection limits to a high of 88.6 mg/kg in sample GP24, 23 feet bls
and were above the regulatory guideline in only two of the 15 samples analyzed (GP-
24, 23 feet bls and GP-30, 17 feet bls). Total Chloride concentrations ranged from
below laboratory detection limits to a high of 200 mg/kg in sample GP18, 16 feet bls.

3.2  Groundwater Investigation

3.2.1 Monitoring Well Installation

In order to evaluate groundwater quality at the former BBTB, five of the November
1998 soil boring locations were converted into monitoring wells between December 14
and December 17, 1998 (GP-9, GP-21, GP-24, GP-27, and GP-30). As shown on
Figure 6, the monitoring wells were installed within each of the five major features
targeted by the soil sampling event. A summary of the monitoring well completion
details is presented in Table 2. The boring logs and well completion reports are
provided in Appendix C.

The monitoring wells were installed by Rhino Environmental Services of Hobbs, New
Mexico using a hollow-stem auger drill rig. During drilling, soil samples were
collected at 5-foot intervals and field screened for volatile organic vapors using a PID.
Each well was constructed of 4-inch diameter, Schedule 40 PVC, with 0.01-inch slot
screen. Silica sand filter pack was placed in the annulus between the PVC screen and
the borehole to approximately three feet above the top of the screen. A 2-foot layer of
bentonite slurry was placed above the sand pack and the remainder of the borehole
grouted to land surface. The wells were developed to remove fine material from the
screen by purging until the discharge was sediment-free.

Within 24 hours of development, groundwater samples were collected from each of the
new monitoring wells using disposable, Teflon® bailers. The groundwater samples
were transported (on ice) under proper chain of custody to Pinnacle Laboratories of
Albuquerque, New Mexico to be analyzed for BTEX using USEPA Method 8020;
polynuclear aromatic hydrocarbons (PAHs) using USEPA Method 8310; metals
(total); and general chemistry parameters.
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3.22 December 1998 Analytical Results

A summary of the analytical results for the December 1998 groundwater sampling
event is presented in Table 3. The complete laboratory analytical report is provided in
Appendix D. Selected highlights of the analytical results are as follows:

» The only BTEX constituent detected at concentrations above its respective
regulatory threshold of 10 micrograms per liter (ug/L) was benzene. Benzene was

detected at a concentration of 32 pg/L in MW-3; 16 ug/L in MW-4, and 180 pg/L
in MW-5;

* Total concentrations of naphthalene and mononaphthalene PAHs were detected
above the regulatory threshold of 30 pg/L in only two wells (MW-1 and MW-4).
Total naphthalene and mononaphthalene PAHs were detected at concentrations of
47 pg/L in MW-1 and 34 pg/l. in MW-4;

= Total dissolved solids concentrations were above the regulatory threshold of 1,000
milligrams per liter (mg/L), ranging from 1,900 mg/L in MW-4 to 7,000 mg/L in
MW-1; and

= Chloride concentrations were above the regulatory threshold of 250 mg/L, ranging
from 700 mg/L in MW-4 to 2,900 mg/L in MW-1.

In addition to the above, three metals (barium, iron, and manganese) were detected at
concentrations slightly above their respective regulatory thresholds (1.0 mg/L for
barium and iron, 0.20 mg/L for manganese). Fluoride was also detected at a
concentration slightly above its standard in one well (MW-2).

4. Proposed Site Investigation Workplan
41  Soil and Groundwater Delineation

41.1 Sail

Preliminary investigation of soil quality in November 1998 identified TPH

concentrations above the regulatory guideline of 100 mg/kg in the subsurface beneath
five major features (Section 3.2).

To complete the vertical and horizontal delineation of residual hydrocarbons,
additional soil borings will be advanced around the former BBTB perimeter. It is
estimated that a total of 7 additional borings will be completed for soil delineation
purposes. The general locations of the proposed borings are shown on Figure 7,
however, the exact locations will be determined in the field.
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To complete vertical delineation of soil within the saturated zone, the borings will
extend below the soil/groundwater interface (approximately 35 feet bls). During
drilling, soil samples will be continuously collected. Each boring interval will be
lithologically characterized and field-screened using a PID. Samples will be collected
for laboratory analysis from boring intervals selected based on visual observation and
PID screening results. Soil samples will be analyzed for BTEX using USEPA method
8020, TPH/GRO and TPH/DRO using USEPA Method 8015, and chloride.

4.2.2 Groundwater

Preliminary investigation of groundwater quality beneath the five major features in
December 1998 identified concentrations of benzene, naphthalene-related PAHs, TDS,
chloride, barium, and iron above their respective regulatory thresholds (Section 3.3).

The installation of additional monitoring wells will be required to complete the
delineation of groundwater quality at the former BBTB. In order to optimize the
locations of the proposed monitoring wells and further characterize hydrogeology,
groundwater at each of the soil boring locations will first be screened using temporary
piezometers. The proposed borings have been positioned so that one piezometer will
be in an upgradient/background position at the northwest boundary of the former
BBTB; two piezometers will be in downgradient positions at the east and southeast
boundaries of the former BBTB; three piezometers will be positioned to the
north,south, and west of target features at the former BBTB; and one piezometer will
be placed between target features near the center of the former BBTB. The general
locations of the piezometers corresponds with the proposed soil boring locations
depicted on Figure 7.

In each piezometer location, the depth to water will be gauged with an oil/water
interface probe. If separate-phase hydrocarbons are detected, the thickness will be
measured but no groundwater sample will be collected. If no separate-phase
hydrocarbons are detected, a groundwater sample will be collected. Groundwater
samples collected from the piezometer locations will be analyzed for BTEX using
USEPA Method 8020, PAHs using USEPA Method 8310, TDS, and chloride.

As shown on Figure 7, it is anticipated that up to three piezometer locations will be
converted into permanent monitoring wells. The monitoring well locations will be
based on the analytical results from the delineation sampling. Following development,
the newly installed wells will be sampled as part of a regﬁlarly scheduled groundwater
monitoring event for BTEX using USEPA Method 8020, PAHs using USEPA Method
8310, selected metals (iron, manganese, and barium - dissolved), TDS, and chloride.
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4.3 Additional Site Investigation Activities

In accordance with the requirements of OCD Rule 19 regarding the development of a
Site Investigation Workplan, the following investigation tasks will also be conducted:

= Hydraulic conductivity values for the former BBTB will be estimated at several
boring locations using the Hazen Method. This method of calculating hydraulic
conductivity is primarily applicable to sandy soil such as that identified at the
former BBTB and involves a determination of grain size;

* Aninventory of potable water supply wells within a one-mile radius of the former
BBTB will be obtained from the New Mexico State Engineer’s Office. Based on
the information obtained, a determination will made as to the number and location
of wells potentially affected by conditions at the former BBTB;

=  An evaluation of local hydrology will be completed to determine local rainfall
amounts, streamflow characteristics (if any), and groundwater/surface water
relationships (if any).

5. Implementation Schedule

51  Site Investigation Activities

A summary of the anticipated implementation schedule for the Site Investigation
Workplan is presented in Table 4.

As shown in Table 4, Marathon expects to initiate the contractor bidding process
within 30 days (July 1999) and the Site Investigation activities within 90 days (August
1999) of receiving OCD approval of the Stage 1 Abatement Plan. It is anticipated that
the field activities will require one month to complete. Within 30 days of receiving the
laboratory analytical results from the field activities, the proposed permanent
monitoring wells will be installed at the selected locations, developed, and sampled
(September 1999). Following installation of the new monitoring wells, a Site
Investigation Report will be completed and filed with the OCD by January 2000.

5.2  Groundwater Monitoring

Proposed groundwater monitoring at the former BBTB will be completed on a
quarterly basis (March, June, September, and December). The monitoring program
will involve each of the existing monitoring wells (MW-1, MW-2, MW-3, MW-4, and
MW.-5) as well as select new monitoring wells installed at the former BBTB as part of
the Site Investigation. The quarterly groundwater monitoring events are included in
Table 4. As indicated in Table 4, the initial sampling of the new monitoring wells has
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been tentatively scheduled to coincide with the September 1999 quarterly groundwater
monitoring event.

During each monitoring event, a site-wide gauging event will be completed prior to
sampling. No groundwater sample will be collected from wells that are found to
contain measurable amounts of separate-phase hydrocarbons. At each well, the
volume of the water column within the well will be calculated using the depth to water
measurements obtained during the gauging event, the total well depth, and the well
diameter. To ensure collection of representative groundwater samples, three volumes
will be purged from each well using a submersible pump and dedicated tubing prior to
sampling. If a well runs dry during purging, a sample will be collected after it has
adequately recharged. Groundwater samples will be collected directly from the
submersible pump using the dedicated tubing.

Groundwater samples collected during each quarterly event (March, June, September,
and December) will be analyzed for BTEX using USEPA Method 8020. On an annual
basis (September), groundwater samples will be analyzed for PAHs using USEPA
Method 8310, chloride, TDS, and selected metals (iron, manganese, and barium —
dissoived). For quality assurance/quality control (QA/QC) purposes, one rinsate
sample (field blank), and one replicate sample will be submitted during each sampling
event. One trip blank will also be submitted for each cooler utilized to transport

samples to the laboratory. A Quality Assurance Project Plan has been submitted as
Appendix E.
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Table 2. Monitoring Well Construction Details,
Former Bertha Barber Tank Battery, Lea County, New Mexico.

Installation TOC Casing Diameter Total Screen
Date Elevation Type Depth Length
(feet amsl) (inches) (feet bls) (feet)

MW-1 12/14/98 3561.18  Sch-40 PVC 4 50 40
MW-2 12/15/98 3561.69  Sch-40 PVC 4 50 40
MW-3 12/16/98 356298  Sch-40 PVC 4 50 40
MW-4 12/16/98 3563.01 Sch-40 PVC 4 50 45
MW-5 12/17/98 3561.08  Sch-40 PVC 4 50 40

Notes:
feet amsl Feet above mean sea level
TOC Top of casing
feet bls  Feet below land surface
Sch-40 PVC Schedule 40 polyvinyl chloride




Table 3. Summary of Laboratory Analytical Results for G d Samples Collected in D ber 1998,
Former Bertha Barber Tank Battery, Lea County, New Mexico.
Sample Location MW-1 MWwW-2 MW-3 MW-4 MW-5§
Sample Collection Date  12/30/98  12/29/98  12/28/98  12/29/98  12/29/98
Parameters Regulatory |
Limit
vOCs ,
Benzene (ug/l) 10 238 11 [ 320 | 160 [ 180.0 |
Toluene (ug/l) 750 1.1 06 2.1 15.0 41.0
Ethylbenzene (ug/l) 750 0.7 17 26.0 27 670
Xylenes (ug/l) 620 21 2.0 21.0 280 43.0
PAHs
Acenaphthene (ug/l) <10 <1.0 <2.50 <10 <1.0
Acenaphthylene (ug/i) <1.0 <1.0 <2.50 <1.0 2.0
Anthracene (ug/1) <10 <10 <0.60 <1.0 <10
Benzo(a)anthracene (ug/l) <5.0 <10 <0.02 <50 <10
Benzo(a)pyrene (ug/l) 0.7 <10 <10 <0.02 <10 <10
Benzo(b)fluoranthene (ug/1) <1.0 <1.0 <0.02 <1.0 <1.0
Benzo(g, k.i)perylene (ug/l) <10 <10 <0.03 <10 <10
Benzo(k)flucranthene (ug/l) <10 <10 <0.03 <10 <10
Chrysene (ug/l) 1.0 <10 <0.02 <10 <10
Dibenzo(a,h)anthracene (ug/l) <10 <10 <0.04 <10 <10
Fluoranthene (ug/l) 30 <10 <030 3.0 <19
Fluorene (ug/l) 30 <1.0 <0.02 1.0 <1.0
Indeno(1,2,3-cd)pyrene (ug/) <10 <10 <0.08 <10 <10
Naphthalene (ug/l) 50 <10 <2.50 50 <10
Phenanthrene (ug/l) 20 <10 <0.60 2.0 <10
Pyrene (ug/l) 3.0 <10 <030 30 <10
1-Methylnaphthalene (ug/1) 32.0 2.0 5.30 17.0 40
2-Methylnaphthalene (ug/1) 10.0 2.0 410 12.0 1.0
PAHs: Naphthalene plus hylnaphthal 30 [_410 ] 40 9.4 5.0
! General Chemistry
‘\ Total Dissolved Solids (mg/l) 1,000 7,000 | 5,200 | 3,590 | 1,800 [ 4,200 |
1 pH 6<pH<9| 6.88 715 6.95 7.04 6.98
| Alkalinity, Bicarbonate (as CaCO3) mg/l 380 400 280 390 510
Alkalinity, Carbonate (as CaCO3) mg/I <5 <5 <5 <S5 <5
i Bromide (mg/l) 1.2 1.9 78 <5 6.9
Chloride (mg/1) 250 2,900 2,500 | 1,900 [ 700 — T 1,900 ]
Specific Conductance (umhos/cm) 5400 4700 3900 1800 3700
| Fluoride (mg/1) 16 13 13 L5 13
Nitrate & Nitrite (mg/1) 10 <005 <0.05 <0.05 0.07 <0.05
Silica, Free (as Si02) 27 24 24 23 25
Sulfate (mg/1) 600 53 3 170 120 63
Metals
Aluminum (mg/1) 5.00 110 048 0.48 1.60 1.90
I Antimony (mg/l) <0005 <0005 <0.005 <0005 <0.005
‘ Arsneic (mg/l) 0.1 < 0.005 0.01 0.024 <0.005 <0.005
Barium (mg/l) 1.00 290 | o025 0.23 021
Berytlium (mg/l) <0002 <0002 <0002 <0002
Boron (mg/l) 0.75 0.55 0.61 0.43 033 0.49
Cadmium (mg/i) 0.010 <0.002 <0002 <0002 <0002 <0.002
Calcium (mg/l) 660 410 470 270 470
Chromium (mg/1) 0.050 <0.005 <0005 <0.005 <0.005 <0.005
Cobalt (mg/1) 0.050 <0.005 <0005 <0005 <0005 <0005
Copper (mg/l) 1.000 <0005 <0005 <0005 <0005 <0005
Iron (mg/l) 1.00 1.00 [ 0.49 0.79
Lead (mg/l) 0.050 <0.005 <0005 <0.005 <0005 <0.005
Magnesium (mg/) 210 150 150 62 160
| Manganese (mg/l) 0.20 027 | 025 | 025 | o012 0.19
Molybdenum (mg/1) 1.000 <0005 <0005 <0.005 <0005 <0005
Nickel (mg/1) 0.2000 <0.0050 0.0054 <0.0050 <0.0050 <0.0050
‘ Potassium (mg/l) 37 51 18 14 14
Selenium (mg/1) 0.0500 <0.0050 <0.0050 <0.0050 <0.0050 0.0069
Sitver (mgfl) 0.050 <0005 <0005 <0005 <0005 <0.005
Sodium (mg/l) 900 810 530 230 510
Thallium (mg/l) <0010 <0010 <0010 <0010 <0.010
Vanadium (mg/) <0.0050 <0.0050 <O0.0050 0.0084 04.0086
Zinc (mg/) 0.013 0014 <0005 0019 0.015
|
Notes:
VOCs Volatile organic compounds
PAHs Polynuci ic hydrocarbons

ug/L micrograms per liter
mg milligrams per liter
Indicates result above standard




UOISIAI(] UONBAIISUOY) 10 “Wudweda(] $92IN0SY [eIIBN pue ‘S[eIsuljy] ‘ASIsug 001X MaN DO
uoISSIWIO)) [onuo) ANfend) 19je M OIXON MaN  DDOM
SpIjos paAjossip [elo],  SAL
SUOQIe00IpAY Snewore eaonunjod  Hvd
SOUDJAX [e10) ‘QUOZUAQIAYId “dusn|o} ‘duozudyg  XALL
:S210N

. Xd1d S[[aM MaU + S-MIA - MIA ‘E-MIN TMIN T-MIN yore
. X314 s{jom mat + S-MIN ‘ML E-MIN TMIN T-MINL 19quiss(d

(PIAJOSSIp - wintIeq ‘assueSuetl ‘uoII) S[EIAW 3919938 ‘S(LL OPHOYD ‘SHVJ ‘XILd S[IoM MU + S-MIA ‘-MIN ‘E-MIN TMIA ‘T-MIN 1equuadag

X414 S-MINMIAE-MIN T-MIAT-MIN sunf

s19)oweIe [eon[euy SIIdM YIuoW

:uejd SuLIONUO Jajempunoln)

JU2A2 Sulio)uow Isjempunoid Apauend)

D0 01 noday] uonedusaAu] 2§ Jo uoissiuqng
JuaA3 Supojuowt 1empunold Apsuend)

yoday uonesusaau ang jo uoneredald

Ju2Ad Suuonuow J1jempunocid Apsuend)

s[jom Suuotiuow mau Jo Surjdwes Juawdo[aAap ‘uoneeISuf
S3MIANOE UONRSISIAU] 231§ JO UoenIU]

Suippig Joyenuo)

pouad 3an0u d1jqng

JuaA3 Suuojuour 1djeMpunocId Apsuend)

uelq uowaleqy | 288§ jo [eacidde DO

a0 01 ue[d WwANeqy | 281 Jo uoisspuqng

waAg

00-IBW  00-99d  00-UBf  66-930  66-AON  66P0  66-d9S  66-3ny  66-INf  66-unf  G6-AeIN  66-1dV |puon

"00IXaN MAN ‘AJuno)) ea ‘A1ajjeq yue] Jaqreq eyuag ISuLog
‘uejq SULIONUOIA J31RMPUNOIN) puk 3[NPayos uonejuswajdwy uoneSusaAul g ‘b 21qeL




SOURCH

USGS 7.9 MIN

e

TOPOGRAPHICAL

QUADRANGLE

MONUMENT S0UTH, M. MEX., 1985

%
- I
e
] - w 4
b . }
| 1
NEW MEXICO
| s |
| I
rl.i“ M Rh AL IE# i s |
W= 3/ 26, P WILIONIS . D SOUSA
[T DCN W o T
STE LOCATION WoOHANSEN
Lai L
FORMER BERTHA BAREER TAWC BATTERY

LEA COUNTY, MEW WEXCD

P000449.0001




G: APRO\JECK&THON BERTHA BARBER\CADD\BB-3.DWG

o @

P _
[rr— T 6 o] &) (o] (= e
N g ‘ﬁ g 3 g 3
8 & ; 2 2 2 g g MW—1®& EXISTING MONITORING WELL
! .
! N N §  STATE PLANE COORDINATE SYSTEM,
; wwsl  NORTH AMERICAN DATUM, 1927, NEW
N 584500 : MEXICO EAST ZONE
]
|
..................... | FORMER| TANK PAD —
""""" ; 25 FOOT GRID INTERVAL
| APPROXIMATE EXTENT!OF FOQRMER \
; /~ TANK BOTTOMS! PIT (LARGE PIT)
! |
i |
N 584400 : SLUICE BOX
\ |
________ NG w1 - [ s 8 i f
i L) —
l’ \ /_/"—_—— MW
: \_______
!
. 1
3 APPROXIMATE EXTENT OF
! LFORMER TANK “BOITOMS
! PIT {SMALL PIT) \
N 584300 ) )
|
| FORMER OIL/WATER 9 ’
, SEPARATOR PAD N § e
I ™
! a
i
| !
| \ |
|
!
®
i MW—5 a
N 584200 i
®
i MW-3 ,
! |
i RICE OPERATING COMPANY SALTWATER %
| JTILTY F’OLE-\ DISPOSAL SYSTEM JUNCITION BOX _\\. ] i
R R B e A N B e At Eopmtis e e el .
I OVERHEAD POWER UNE 1 __ \—\e- ————————————————————— !
...... A e |
{
u
N 584100 |
j
|
|
N 584000
DRAWN
34 | . WASLEWSKI
e 0 &0 : ' FORMER BERTHA BARBER TANK BATTERY
o e ! ARCADIS GERAGHTY&MILLER
iy SCALE IN FEET 3000 Cabot Bivd West LEA COUNTY, NEW NEXICO ,
5 - Suite 3004, Langhome, Pa 19047 |
8 o. | oaTe [revson oesompnion [ SVer]  Tel: 215/752-6840 Fax: 215/752-6879 ,




ROXIMATE EXTE
RMER IK BOT
o7
IFR
MW—£
ESk
NPA
=

1]
5I
\
®

~u

ag-—————

?;'_-__

\

DATE | REVISION DESCRIPTION

3000 Cabol Blvd West
Suite 3004, Longhome, Pa 19047
Tel: 215/752-6840 Fox: 215/752-6879

LEA COUNTY, NEW NEXCO

GROUNDWATER ELEVATION CONTOURS

DRAWN ) :s-;_;c;ﬂ:u‘a ?!._— mn’wm.a_.f
—_——— £ ARCADIS GERAGHTY&MILLER| ~ FomeR ocxma oaee ok saTee i i

PROECT NUMBER

|NP(m449.l}m1|

DRAWING NUMBER

3




31 32 33
‘ J.R.BYRD | BYRD
S 100% 100%
_C.F.BYRD | J.B.COOPER STATE .
1007% 100% | b.pARBER et ofW-E-JOHNSTON|zT,
100% 1007% BES
I HE:
5 ACRE
6 |\ .garsER et d ?o'é’f“ “ég'é%gR 4
100%
CFBYRD | GP.SIMS JT.BE., o
100% 100% COOPER °
TRUST
100%
M.L.LAUGHLINM.L.LAUGHLIN
WILLIAMS WILLIAMS
TRUST TRUST
T 100% 100%
2 O U.S. U.S.
71 B 9
M.L.LAUGHLIN
S -+ WILLAMS W.H.V.LAUGHLIN
@ U.S. 100% ESTATE
7 AES 100%
J.D.BARBER et al | &2
100% < J.7.B.8.,
= COOPER
J.T..B.B., 5 TRUST
COOPER 100%
TRUST
100%
DRA! ECT MAN, EPARTMENT AGER
@ M. WASILEWSKI 4/7/99 P. MILIONIS D. SOUSA -
0 2500 © ADIGENT PROPERTY OWNERS | & o |
e LHORST___
SCALE IN FEET ARCADUS MR BT B K BATTRY DRAWNG NOWBER
GERAGHTY&MILLER LEA COUNTY, NEW NEXICO 4




© 19 99

IRAWN DA

copyright

NO.

DATE | REVSION DESCRIPTION

] BY

£2 ARCADIS GERAGHTY&MILLER

3000 Cabot Bivd West
Suite 3004, Langhome, Pa 19047
Tel: 215/752—-6840 Fax: 215/752-6879

FORMER BERTHA BARBER TANK BATTERY
LEA CONTY, NEW NDXCO

M. WASLEWSK 3/

X
o
b

PROECT MANA ;!
P. MILIONIS

SOIL BORING LOCATIONS,
NOVENBER 1998 SANPLING EVENT

LEAD DESIGN PROF
M. HANSEN

THO L] NUMBER

NP00044- 9.0001

DHAWING NUMBER

5




T A A

e

5. [+ T .

Suite 3004,

CADIS GERAGHTY&MILLER

FORMER BERTHA BARBER TANK BATTERY
LEA COUNTY, NEW NEXICO

AW
M. WASLEWSK]

Y28

NONITORING WELL LOCATIONS

WOWuETT

NP000443.0001




ROXIMATE TE!
MER TANK 11 i
M = !
H
ME L

~n

- —— -

NO

DATE | REVSION DESCRIPTION

By
CK

{2 ARCADIS GERAGHTY&MILLER

3000 Cabot Bivd West
Suite 3004, Longhome, Pa 19047

Tel: 215/752-6840 Fox: 215/752-6879

FORMER BERTHA BARBER TANK BATTERY
LEA COUNTY, NEW NEXICO

PROE u,u.;;,!

PROPOSED SOL BORING AND
PEZONETER LOCATIONS

A WN DA DEFARTMENT MANAGE
M. WASILEWSX) 3/25/99 P. MILIONIS D. SOUSA
LEAD DESIGN PROF CHECKED
M. HANSEN J. HORST

CT NUNBER

Némg.ooml

TRAWNG




ARCADIS GERAGHTY&MILLER

Appendix A

Soil Boring Logs




Geoprobe Data GP-1
Former Bertha Barber Tank Battery

Depth | PID Reaaings Sample

(feet) | VOC (oom) Number Geoiogy

1 Brown Sana

Brown Sand

Brown Sand

Brown Sand

Brown Sand

Black Hydrocarbon Saturatea Sana
Grey Hydrocarbon Stained Sand

olo|v|elun]sjw|n] -

Brown Sana

PN e LN 1S B [ = B

White Caliche
White Caliche
White Caliche
12 GP-1 @ 12 ft|White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG. Inc.




Geoorope Data GP-2
Former Berwrna Barper Tank Battery

Depth | PID Reaaings Sampie

| (feet) VOC (ppm) Numper Geology
! 1 Brown Sana
2 1 Brown Sana
3 0.3 Brown Sand
4 Brown Sand
S Brown Sana
6 63 Black Hydrocarbon Saturatea Sana
7 GP-2 @ 7 ft |Grey Hydrocarbon Stained Sand
8 50 Grey Hvdrocarbon Stained Sana
9 28| GP-2 @ 9 ft |White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock ana P .. Reynoids
Soil Samples Collected by TEG. inc.




.

Geogprobe Data GP-3
Former Bertna Barper Tank Battery

Depth | PID Reaaings Sampte

(feet) VGC ipoms Number Geology
1 Brown Sana
2 1 Brown Sana
3 0 Brown Sand
4 2 Grev Hydrocarbon Stained Sand
S 17 Grey Hydrocarbon Stained Sand
6 23 Grey Hydrocarbon Stained Sana
7 9 White Caliche
8 11 White Caliche
ol 10 White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P. J. Reynoids
Soii Samples Collected by TEG. Inc.




A . ',

Geoprobe Data GP-4
. Former Bertha Barper Tank Battery
Depth | PID Reaaings Sampie
(feet) VOC (ppm) Nump=r Geoloay
1 1 Brown Sand
2 0 Brown Sana
3 0 Brown Sana
4 3 Brown Sand
5 1 Brown Sand
6 1 Brown Sana
L 7 White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG, Inc.




Geoprope Data GP-5
Former Bertha Barber Tank Battery

Depth | PID Reaaings Sampie
(feet) VOC (ppm) Number Geoloagy
1 1 Brown Sana
2 1.4 Brown Sand
3 0.8 Brown Sang
4 1 Brown Sana
5 1 Brown Sand
6 1.5 GP-5@6 ft White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P J. Reynolds
Soil Samples Collected by TEG. Inc.




Geoprobe Data GP-6
Former Bertha Barber Tank Battery

Depth | PID Reaaings Sampte T
(feett | VOC ippm) Number Geology
1 Brown Sand
2 1.2 Brown Sand
3 1 Brown Sand
4 0.8 Brown Sand
5 0.2 3" Hydrocarbon Stained Brown Sana
6 0 Brown Sand
7 Brown Sand
8 29 Black Hvdrocarbon Saturated Sanda
9 Grev Hydrocarbon Stained Sana
10 GP-6 @ 10 ft  [White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock ana P. J. Reynoids
Soil Samples Collected by TEG. inc.




Geoprobe Data GP-7

Former Bertha Barper Tank Battery

Oepth | PiD Reaaings Sample

(feet) VOC (ppm) Numper ! Geoloay
1 1.9 Brown Sand
2 3.2 Brown Sand
3 1.6 Brown Sand
4 2.2 Brown Sand
5 1.6 Brown Sand
6 1.9 Brown Sana
7 1.6 Brown Sand
8 2.6 White Caliche
9 3l White Caliche

Data Colleted on 11/16/98

Data Colletea by M. P. Peacock and P. J. Reynoids
Soil Samples Collected by TEG. Inc.




Geoprobe Data GP-9
Former Bertha Barber Tank Battery

Depth | PID Reaaings Sampie
(feet) VOC (ppm) Number Geclogy

1 3 Brown Sana

2 1 Brown Sand

3 1.8 Brown Sana

4 2 Brown Sand

S 2.8 Brown Hydrocarbon Stained Sand

6 21 Biack Hydrocarbon Saturated Sana

7

8 GP-9 @8 ft  |Black Hydrocarbon Saturated Sanga

9 169 Grey Hydrocarbon Stained Sana
10 '
11
12 153 Grev Hvdrocarpon Stained Sand & Rocks
13 Grey Hydrocarpon Stainea Sand & Rocks
14 151 Grey Hydrocarbon Stained Sand & Rocks
15 157 Grey Hydrocarbon Stained Sand & Rocks
16 160 Grey Hydrocarbon Stained Sand & Rocks
17 163 Grey Hydrocaroon Stained Sand & Rocks
18 207 Grey Hydrocarbon Stained Sand & Rocks
19 Grey Hydrocarbon Stained Sand & Rocks
20 291 GP-9 @ 20 ft  [Grey Hydrocarbon Stained Sand & Rocks

Data Colleted on 11/ 16/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG. Inc.




Geoprobe Data GP-10

Former Bertha Barper Tank Battery

Deptn
feer

| PID Reaaings
YQC {ppm)

Sample
Number

Brown Sand

Brown Sana

Brown Sand

White Sand

White Sand

(Dm\JO)UIQUN.—‘

White Sand

White Sana

White Sand

White Sand

White Sana

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG. Inc.

Light Brown Sand
Light Brown Sana




Geoprope Data GP-11
Former Bertna Barper Tank Battery

ll Deptn | PID Reaaings Sampie

(feet) VOC (ppm) Numbter Geology

Brown Sand

142 Black Hydrocarbon Saturated Sang

Il Brown Sand

Brown Hydrocarbon Staineg Sand

15 Brown Hydrocarpon Stained Sang

Brown Hydrocarbon Stainea Sana

Brown Hydrocarbon Stained Sand

White Caliche

7Y P 1 BV 2223 £43] £ £ 20 Li0) faed

White Caliche

Data Cotieted on 11/16/98

Cata Colletea by M. P. Peacock and P. J. Reynoids
Soit Sampies Collected by TEG. Inc.




Geoprope Data GP-12
Former Bertha Barber Tank Battery

Deptn | PID Reaaings Sample

(feet) VOC (ppm) Number Geooyy
1 Brown Sand
2 0.7 Brown Sand
3 Brown Sand
4 1.8 Brown Sand
S 0.2 Light Brown Sand
6 Light Brown Sand
7 White Caliche
8 0.7 White Caliche
9 White Caliche

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P .. Reynoids
Soil Sampies Collected by TEG. inc.




Geoprobe Data GP-13
Former Bertha Barper Tank Battery

Deptn | PID Reaaings Sample ) \
! (feei) VOC (ppm) Numoer _ Geoloay j
T I
1 0 Hydrocarbon Stainea Sana
2 0 Hyarocarbon Stained Sand/Brown Sand !
3 0 Brown Sand
4 Light Brown Sana
5 Light Brown Sand
6 Light Brown Sana
7 White Caliche
8 White Caliche
9 White Caliche
Data Colleted on 11/16/98
Data Colleted by M. P. Peacock ana P .. Reynolds

Soil Samples Collected by TEG. Inc.




Geoprove Data GP-14
Former Bertha Barber Tank Battery

Oeptn | PID Reaaings Sampie
{feet) VOC (nom Number Geology
1 0 Hydrocaroon Stainea Sana
2 Brown Sana
3 Brown Sand
4 0 Brown Sand
5 Brown Sana
6 Brown Sand
7 Brown Sand
8 Brown Hydrocarpon Stainea Sana
9 106 Brown Hydrocarpbon Stainea Sana
10 Brown Sand /White Sand
11 145 White Sand
12 102 White Sana
13 White Sand
14 White Sana
15 208| GP-14@15ft |White Sand

Data Colleted on 11/16/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Sampies Collected by TEG. Inc.




Geooprope Data GP-15
Former Benna Barber Tank Battery

Oeptn | PID Reaaings | Sample
(feet) VOC (ppm) | Numoer 3eoiogy

1 2 Hydrocarpbon Stained Sana

2 0 Brown Sana

3 0 Brown Sand

4 1 Brown Sand

5 0 B8rown Sand

6 0 Brown Sand

7

8 37 Black Hydrocaroon Saturated Sand

9 113 Grev Hydrocarbon Stainea Sand & Rocks
10
11 29 Grey Hydrocarpon Stained Sana & Rocks
12 16 Grev Hyvdrocarbon Stainea Sana & Rocks
13 76 Grey Hydrocaroon Stainea Sand & Rocks
14 98 Grev Hydrocarbon Stained Sana & Rocks
15 53 Grey Hydrocarbon Stained Sand & Rocks
16 157 Grey Hydrocarbon Stained Sand & Rocks
17 144 Grey Hydrocarbon Stained Sand & Rocks

L 18 128 Grey Hydrocarbon Stained Sana & Rocks

Data Colleted on 11/17/98

Data Coileted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG. Inc.




Geoprooe Data GP-16
. Former Bertna Barper Tank Battery
Depth | PID Reaaings Samplie
fee?) VOC {ppm) Number Geology
1 1.6 Hydrocarpon Stainea Sand
2 2.3 Brown Sana
3 1.8 Brown Sand
4 1.1 Brown Sand
S 14 Brown Hydrocarbon Stained Sana
6 6 Brown Hydrocarbon Stained Sand & Rocks
7 1 Brown Hydrocarbon Stained Sand & Rocks
8 1.5 White Hydrocarbon Stained Sand
9 3.1 White Hydrocarbon Stained Sand
10 54 Brown Hydrocarbon Stained Sana
1 11 Brown Hydrocarbon Stained Sand
12 44 Grev Hydrocarbon Staineg Sand & Rocks
13 3.1 Light Stained Caliche
14 2 Light Staineg Caliche
15 GP-16 @ 15 ft _|Light Stained Caliche

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock and P. J. Reynolds
. Soil Samples Collected by TEG, Inc.




Geoprobe Data GP-17
Former Bertha Barber Tank Battery

Depth | PID Reaaings Sampie
(feet) VOC fppm; ! Numboer Geoloay
1 2.7 Hydrocarpon Stained Sand
2 43 Brown Sand
3 2.1 Brown Sand
4 0.7 Brown Sand
5 1.4 White Sand
6 1.6 White Sand
7
8
9 1.1 White Caliche

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock ana P J. Reynoids
Soil Sampies Collected by TEG. Inc.




Geoprobe Data GP-18
Former Bertha Barper Tank Battery

| Deptn | PID Reaaings Sampie
(feet) VOC (ppm) Number _ Geoloay
_ ]
1 .8 Hydrocarbon Stained Sand
2 1.1 Brown Sand
3 7 Brown Sand
4
5
6 6.9 Grey Hydrocarbon Stained Sana
7 5.4 Grey Hydrocarbon Stained Sand
8 2.8 Grey Hydrocarbon Stained Sand
9 3 Grey Hydrocarbon Stained Sand
10 2 Grey Hydrocarbon Stained Sand
11 28 Grey Hydrocarbon Stained Sand
12 1281 Light Grev Hydrocarbon Stained Sand
13 1251 Light Grey Hvdrocarbon Stained Sang
14 201 Light Grey Hydrocarbon Stained Sand
15 158 Light Grey Hydrocarbon Stained Sand
16 158| GP-18 @ 16 ft |Light Grey Hydrocarbon Stained Sand & Rocks

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock and P J. Reynolds

Soil Samples Collected by TEG. Inc.




Geoprope Data GP-19
Former Bertha Barber Tank Battery

Deptn | PID Reaaings Sampie

ho ifeet) VOC (ppm) Number -Geology

\ ! 3.4 Brown Sand
2 2.7 Brown Hydrocarbon Stained Sand
3 9 Brown Hydrocarbon Stained Sand
4 66 Brown Hydrocarbon Stained Sana
5 79 Grey Hydrocarbon Stained Sand
6 9 Grey Hydrocarbon Stained Sand
7 Grey Hydrocarpon Stained Sand
8 Grey Hydrocarbon Stained Sand
9 84 Grey Hydrocarbon Stained Sana

Data Colleted on 11/17/98

Oata Colleted by M. P. Peacock and P J. Reynoids
Soil Samples Collected by TEG. inc.




Geoprope Data GP-20
Former Benna Barper Tank Battery

Ceptn $ PID Reacmgs\ Sampie
(feet) VOC (comi Number Geology B
——
! Brown Sana
2 Brown Sand
3 Brown Sana
4 Brown Sand
5 White Caliche
6 White Caliche B

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG, inc.




Geoprobe Data GP-21
Former Bertha Barber Tank Battery

Cepth | PID Reaaings| Sampie
(feeth | VOC (ppm) Numoer Geoloaqy
1 Brown Sana
2 5.2 Brown Sand
3 100 4" Black Hydrocarbon Saturated Sand
4 193 Brown Hydrocarbon Stained Sand
5 184 Grev Hydrocaroon Stained Sand
8l 128| Grey Hydrocarbon Stained Sana

Data Coileted on 11/17/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG, Inc.




Geoorove Data GP-22
Former Bertna Barber Tank Battery

|

Deptn | PID Reaaings
(feet) VOC (ppm)

Sampte
Number

Geology

|

Brown Sand

White Sand

White Sand

White Sand

White Sana

White Sand

White Sand

wloj~|oluls]win)—

White Sana

White Sana

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock and P. J. Reynolids
Soii Samples Collected by TEG. Inc.




Geoprooe Data GP-23
Former Bertra Barper Tank Battery

; Deptn | PID Reacmgs| Sample

l (fear VOT ionm) Numper Geoiogy

|

| 1 Brown Sang
2 Brown Sand
3 34 3" Black Hydrocarbon Saturated Sana
4 47 Brown Hvdrocarbon Stained Sand
S 64 Brown Hydrocarbon Stained Sand
6 109 Brown Hydrocarpon Stained Sand
7 113 Grey Hydrocarbon Stained Sand
8 120 Grey Hydrocarpon Stained Sand

| 9 174] GP-23 @ 9ft |Grey Hvdrocarbon Stained Sana

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock ana P .. Reynolds
Soil Samples Collectea by TEG. inc.




Geoorope Data GP-24
Former Bertna Barber Tank Battery

Data Colleted on 11/17/98 & 11/18/98

Deptin | PID Reaaings Sample
(feet)y | VOC (ppm) Number Geoloqy
l

1 .

2 161 Brown Hvdrocarbon Stained Sana

3 Dark Brown Hydrocarbon Stained Sand

4 427 Brown Hydrocarbon Stained Sand

S 459 Brown Hydrocarbon Stainea Sand

6 467 Brown Hydrocarbon Stained Sand

7 450 Dark Brown Hydrocarbon Stained Sand

8 430 Dark Brown Hydrocarbon Stained Sand

9 329 Dark Brown Hydrocarbon Stained Sand
10 455 Dark Brown Hydrocarbon Stained Sana & Rocks
il 403 Brown Hydrocarbon Stained Sand & Rocks
12| 423 Brown Hydrocarbon Stained Sand & Rocks
13 388| Light Brown Hydrocarbon Stained Sana & Rocks
14 347 Light Brown Hydrocarbon Stained Sand & Rocks
15 406 Light Brown Hydrocarbon Stained Sand & Rocks
16 424 Light Brown Hydrocarbon Stained Sand & Rocks
17 437 Grey Hydrocarbon Stained Sand & Rocks
18 434 Grey Hydrocarbon Stained Sand & Rocks
19 421 Light Grey Hydrocarbon Stained Sand & Rocks
20 385 Light Grey Hydrocarbon Stained Sand & Rocks
21 399 Light Grey Hydrocarbon Stained Sand & Rocks
22 Light Grey Hydrocarbon Stained Sand & Rocks
23 384| GP-24 @23 ft |Light Grey Hydrocarbon Stained Sand & Rocks
24 Light Grey Hydrocarbon Stained Sand & Rocks
25 391 Light Grev Hydrocarbon Stainea Sand & Rocks
26 Light Grey Hydrocarbon Stained Sand & Rocks
2 370 Light Grev Hydrocarbon Stained Sand & Rocks
28 Light Grev Hydrocarbon Stained Sand & Rocks
29 425 Light Grey Hydrocarbon Stained Sand & Rocks
30 398 Lignt Grey Hydrocarbon Stained Sand & Rocks
31 322 Light Grey Hydrocarbon Stained Sand & Rocks
32 Light Grey Hydrocarbon Stained Sand & Rocks
33 306 Light Grey Hydrocarbon Stained Sand & Rocks
34 382 Light Grey Hydrocarbon Stained Sand & Rocks
35 GP-24 @ 23 ft {Small Layer of Hydrocarbons on the Saturated Zone
36| _ GP-24 @ 23 ft |Saturated Zone - Sand and Rocks

Data Colleted by M. P. Peacock and P. J. Reynolds

Soil Samples Collected by TEG, Inc.




Geoorobe Data GP-25
Former Bertha Barber Tank Battery

Deptn | PID Reaaings Sampie
(feet) VOC (ppm) Number Geonlogy
1
2 8.4 Brown Sana
3 4.5 Moist Brown Sand
4 2.2 Moist Sand and Rocks
5 2 Moist Sana and Rocks
6 1.6 Moist Sana and Rocks
7 1.5 Moist Sana
8 34 Moist Sana
9 19 Moist Sand and Rocks
10 78 Grey Hydrocarpon Stained Sand & Rocks
il 163 Grey Hydrocarbon Stained Sand & Rocks
12 215 Grev Hvdrocaroon Stainea Sana & Rocks

Data Colleted on 11/17/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG, Inc.




Geoprope Data GP-26
rormer Bertna Barber Tank Battery

Depth
reet)

| PID Reaaings
\QC (oomy

Samole
Number

Geoloay

Brown Hydrocarbon Stained Sana

[\

Brown Hydrocarbon Stainea Sana

Brown Hydrocarbon Stained Sana

White Sana

White Sand

White Sand

White Sand

wlofNloju]s]|win] -

White Sana

_lolalolololeliv]e

White Sand

Data Colleted on 11/17/98
Data Colletea by M. P Peacock ana P. J. Reynolds

Soil Samptes Collected by TEG. Inc.




Geoorooe Data GP-27
Former Berina Barper Tank Batiery

i Oeptn | PID Reaaings Sampie
L (feet) VOC (opm) ! Numper i Geology
1 Brown Sana
2 Brown Sana
3 Brown Sand
4 4.2 White Hydrocarbon Stained Sana
5 183 White Hydrocarpon Stainea Sana
6 239 White Hydrocarbon Stainea Sana
7 330 White Hydrocarbon Stained Sand
8 372 Brown Hydrocarbon Staineg Sana
9 384 Brown Hydrocarbon Stained Sana
10 457 Grey Hydrocarbon Stained Sana
- 1 405 Grev Hydrocarbon Stained Sana
i 12 478 Grev Hvdrocaroon Slained Sana
l 13 500 Grev Hydrocarpon Stainea Sana
14 473 Grey Hydrocarbon Stainea Sana
15 467 Grey Hydrocarbon Stained Sana
16 460 Grev Hydrocarbon Stained Sana
17 475 Grey Hydrocarbon Stained Sana
18 466 Grey Hydrocarbon Stained Sand
19 509 Grey Hydrocarbon Stained Sand & Rocks
20 441 Grey Hydrocarbon Stained Sana & Rocks
21 477 Grey Hydrocarbon Stained Sand & Rocks
22 Refusal| GP-27 @ 22 ft|Grey Hydrocaroon Stained Sana & Rocks

Data Colleted on 1 1/17/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Sampies Collected by TEG. Inc.




Geoprope Data GP-28
Former 2ertha Barper Tank Battery

Deptn I P1D Reaaings Sample
___feety 1 VOC (ppm) Number Geolegy
l I
1 3.2} Brown Sand
2 3 Brown Sand
3 3.2 White Sana
4 White Sand
5 18 White Sana
6 42 White Sana
7 2.5 White Sand
8 1.81 White Sana
9 1.71 White Sand
10 White Sana
1 White Sand
12 2 |White Sand

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynoids
Soil Sampies Collected by TEG. Inc.




Geoprooe Data GP-29
Former Bertna Barber Tank Battery

Deptn | PID Reaaings| Sample |
\_lfee!) VOC (ppm) Number Geoiggi_|
\ ]
1 4.2 Brown Sanad |
2 1.8 Brown Sana |

3 1.3 White Sana

4 2 White Sand

5 2.8 White Sana

6 2.5 White Sand

7 3.2 White Sand

8 1.5 White Sand

9 1.3 White Sanag

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynoids
Soil Samples Collected by TEG. Inc.




Geoprobe Data GP-30
Former Bertna Barber Tank Battery

[ Deptn | PID Reaaings Sampie
(feet) VOC (ppm) ! Number Geoloagy
1 5 Brown Sana
2 3 Brown Sana
3 2 White Sand
4 2 White Sand
5 2 White Sand
o) 2.7 White Sand
7 2 White Sand
8 39 White Sand
9 359 White Sand with Biack Hydrocarpon Stains
10
1 511 White Sand with Black Hydrocarbon Stains
12 538 Brown Hydrocarbon Stained Sand
| 13 544 Brown Hydrocarbon Stainea Sand
14 530 Brown Hydrocarpon Stained Sana
15 522 Brown Hydrocarbon Stained Sand
16 525 Light Brown Hydrocarbon Stained Sand and Rocks
17 496f GP-30 @ 17 ft |Light Brown Hydrocarbon Stained Sand and Rocks
8 480 Light Brown Hydrocarbon Stained Sand and Rocks
19 418 Light Brown Hydrocarbon Stained Sand and Rocks
20 Light Brown Hydrocarbon Stained Sand and Rocks

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG. Inc.




Geoprooe Data GP-31

Former Bertna Barper Tank Battery

Deptn | PID Reaaings Sampie
(feety | VOC (ppm) Number Geoloay
|
1 2.5 Brown Sand
2 2.5 Brown Sana
3 2.3 White Sand
4 2.8 White Sand
5 2.3 White Sand
6 2 White Sand
7 2.3 White Sand
8 2 White Sand
9 2.7 White Sand & Rocks
10 3 White Sand & Rocks
11 3 White Sand & Rocks |
12 2 White Sand & Rocks |
13 1.5] White Sand & Rocks |
14 1.7 White Sand & Rocks |
15 1.7 White Sand & Rocks |
16 1.8 White Sand & Rocks |

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Sampies Collectea by TEG. inc.




Geoprope Data GP-32
. Former Bertna Barper Tank Battery

Deptn | PiD Reaaings Sample
_ (feet) VOC (ppm) Number Geoioay

Brown Sana

White Sand

White Sand

Sl —

White Sand

White Sand

White Sand

White Sand & Rocks

White Sand & Rocks

White Sand & Rocks

~lolo|ojN]oia

White Sana & Rocks

—ala

L_ White Sand & Rocks

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG, Inc.




Geoprope Data GP-33
Former Bertha Barber Tank Battery

Deptn | PID Reaaings Sample
L (feet) VOT© {(pnm) Number

Geology ]

1 2 Brown Sand

2 2 Brown Sand

3 1.8 Brown Sand

4 1.8 Light Brown Sana

5 2 Light Brown Sang

6 2 Light Brown Sana

7 2.8 Light Brown Sand

8 2 Light Brown Sand

9 2 Light Brown Sand
10 2.3 Light Brown Sand
il 33 Grey Hydrocarbon Stained Sana
12 4 Light Brown Sana
13 193 Light Brown Sana & Rocks
14 212 Dark Brown Hydrocarbon Stained Sana & Rocks
15 252 Dark Brown Hydrocarbon Stainea Sana & Rocks
16 255 Light Brown Hydrocarbon Stained Sand & Rocks
17 15 Light Brown Sana & Rocks
18 5 Light Brown Sana & Rocks

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynolds

Soil Samples Collected by TEG. Inc.




Geoprobe Data GP-34
Former Berna Barber Tank Battery

Depth | PID Reaaings Sampie
(feet) VOC (ppm) Numper Geology
1 Brown Sand
2 1.5 Brown Sand
3 2.2 Lignt Brown Sand
4 2.5 Light Brown Sand
5 1.5 Light Brown Sand
6 2.3 Light Brown Sand
7 3.2 Light Brown Sand
8 2.3 Light Brown Sand
9 1.7 Light Brown Sand
10 16.7 Grey Hydrocarbon Stained Sand
" 195 Grev Hydrocarbon Stained Sand & Rocks
12 288 Grev Hvdrocarpon Stained Sand & Rocks

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG. Inc.




Geoprobe Data GP-35
Former Bertna Baroer Tank Battery

Deptin | PID Reaaings
(feet) VOC (ppm)

Sample
Number

Geology

Brown Sand

Brown Sand

Light Brown Sana

Light Brown Sand

Light Brown Sand

Light Brown Sand

Light Brown Sand

olo|~]o|n]s{w|r)—

Light Brown Sand

Light Brown Sand

White Sand

White Sana

White Sana & Rocks |

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynoids
Soil Samples Collected by TEG, Inc.




Geoprobe Data GP-36

Former Berting Barper Tank Battery

‘ Deptn | PID Reaaings Sampie
(feet) VOC npm) Numbper Geoloay

1 Brown Sanad
2 Brown Sand
3 Brown Sand
4 Light Brown Sand
5 Light Brown Sand
6 Light Brown Sand
7 Light Brown Sand
8 Light Brown Sand
9 Light Brown Sand
10 Light Brown Sand
11 Light Brown Sand
12 White Sand
13 White Sand
14 White Sand
15 White Sand
16 White Sand
17 White Sand

L- 18 White Sana

Data Colleted on 11/18/98

Data Colleted by M. P. Peacock and P. J. Reynolds
Soil Samples Collected by TEG, Inc.




ARCADIS GERAGHTY&MILLER

Appendix B

Laboratory Analytical Results,
November 1998 Soil Sampling Event




. . 2709-D Pan American Freeway NE

Albuaueraue. lew Mexico 87107
Phane 1308) 5443777

%k%é% -ax 15051 3445413

Pinnacle Lab |D number 811075
December 08. 1998

MARATHON OIL COMPANY

P O. BOX 552

MIDLAND. TX 79702-0552
Project Name BERTHA BARBER
Project Number (none)

I Altention: PAUL PEACOCK

On 11/21/98 Pinnacie Laborataries, Inc. Inc., (ADHS License No. AZ0592), received a
request to analyze aqueous and non-aq samples. The samples were analyzed with EPA

methodology or equivalent methods. The resuits of these analyses and the quality control
data, which foilow each set of analyses, are enclosed.

EPA methods 8021 and 8015 were performed by Pinnacle Laboratones.
inc., Albuquerque, NM.

All other parameters were performed by ESL (OR) Inc.. Portland. OR.

If you have any questions or comments, please do not hesitate to contact us
at (505)344-3777.

2ol &

Kimberly D. McNeill
Project Manager

H. Mitchell Rubenstein, Ph.
General Manager

MR: mt
MCR
Enclosure

SEC 191998

tuviionmentsl & Saic.




. . 2701-0 Pan Amernican Fraeway NE

Albuaueraque. Hew Mexico 37107

Phone 2081 T425777
‘NNML Fax (3051 334-3413

SLIENT MARATHON OIL COMPANY PINNACLE ID 811075
ROJECT # (none) DATE RECEIVED 11121/98
'ROJECT NAME BERTHA BARBER ' REPORT DATE 12/8/98
AEN DATE
D.# CLIENT DESCRIPTION MATRIX COLLECTED
1 GP-27 @ 22 FEET NON-AQ 11/18/98
2 GP-30 @ 17 FEET NON-AQ 11/18/98
13 GP-9 @ 8 FEET NON-AQ 11/16/98
i GP-2 @ 9 FEET NON-AQ 11/16/98
35 GP-2 @ 7 FEET NON-AQ 11116198
06 GP-14 @ 15FT NON-AQ 11/17/98
77 GP-24-WATER AQUEOUS 11/18/98
8 GP-6 @ 10 FT NON-AQ 11/16/98
09 GP-9 @ 20 FT NON-AQ 11/16/98
1 GP-24@ 35 FT NON-AQ 11/18/98
l(' GP-24 @ 23 FT NON-AQ 11/118/98
12 GP-16 @ 15 FT NON-AQ) 11/17/98
13 GP-5@6FT NON-AQ 11/16/98
14 GP-1@ 12FT NON-AQ 11/16/98
s GP23@9FT NON-AQ 11117/98
16 GP-18 @ 16 FT NON-AQ 11/17/98
17 TRIP BLANK AQUEOUS 11/10/98

Preded: 12/9/88; 3.09 PW

Contduestial Fén: §1107%.50s; COVEREP




. 2709-0 Pan American fFreewav NE
Albuguerque. New Mexico 87107

Phone 1305) 344-3777
NNML Fax 1303) 344-24313

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8021 MODIFIED / 8015 GRO

CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PRQJECT # : (none)

PROJECT NAME : BERTHA BARBER

SAMPLE DATE DATE DATE OiL.
D. & CLIENT I D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
01 GP-27 @ 22 FEET NON-AQ 11/18/98 11/24/98 11/24/98 10
02 GP-30 @ 17 FEET NON-AQ 11/18/98 11/124/98 -11/24/98 20
03 GP-9 @ 8 FEET NON-AQ 11/16/98 11/24/98 11/25/98 1
PARAMETER DET. LIMIT UNITS 01 02 03
FUEL HYDROCARBONS 5.0 MG/KG 440 2000 92
HYDROCARBON RANGE C6-C14~ C6-C14 C6-C14

HYDROCARBONS QUANTITATED USING

‘JZENE 0.025

GASOLINE =~ GASOLINE GASOLINE

MG/KG < 0.25 1.2 0.24
TOLUENE 0.025 MGIKG 0.43 9.8 0.13
ETHYLBENZENE 0.025 MGIKG 3.2 21 0.51
TOTAL XYLENES 0.025 MG/KG 6.7 55 1.5
SURROGATE.
BROMOFLUOROBENZENE (% 160 * 540 * 102
SURROGATE LIMITS (65-120)
C6-C8 72 22.0 16.4
C8-C10 . 39.3 53.9 26.9
C10-C12 34.1 17.7 22.7
C12-C14 16.6 5.3 21.7
>C14 _ 2.9 11 12.3
TOTAL % 100 100 . 100
CHEMIST NOTES:

*= HIGH SURROGATE RECQOVERY DUE TO MATRIX EFFECT.




‘ . 2709-D Pan Amernican Freewav NE

Aibucueraue. New Mexico 87107
~hone 5255 244-3777

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8021 MODIFIED / 8015 GRO

CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)

PROJECT NAME - BERTHA BARBER

SAMPLE DATE DATE DATE -DIL.
ID. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
04 GP-2 @S FEET NON-AQ 11/16/98 11/24/98 11/25:98 1
05 GP-2 @7 FEET NON-AQ 11/16/98 11/24/98 11/25/98 10
06 GP-14 @ 15 FEET NON-AQ 11/17/98 11/24/98 11/25/98 10
PARAMETER DET. LIMIT UNITS 04 05 ’ 06
FUEL HYDROCARBONS 5.0 MG/KG <5.0 690 250
HYDROCARBON RANGE C6-C14 C6-C14 C6-C14

HYDROCARBONS QUANTITATED USING

.ZENE 0.025

GASOLINE GASOLINE GASOLINE

MG/KG < 0.025 <0.25 <0.25
TOLUENE 0.025 MG/KG < 0.025 0.87 0.31
ETHYLBENZENE 0.025 MG/KG < 0.025 2.0 <0.25
TOTAL XYLENES 0.025 MG/KG < 0.025 9.9 1.8
SURROQGATE.
BROMOFLUOROBENZENE (%) a5 240 ° 89
SURROGATE LIMITS (65-120)
C6-C8 289 5.8
c8-c10 40.9 19.6
C10-C12 147 30.3
C12-C14 8.2 30.3
>C14 72 14.0
TOTAL % 100 100

CHEMIST NOTES:
*= HIGH SURROGATE RECOVERY DUE TO MATRIX EFFECT.




“

. 2709-D Pan Amencan Freewav NE
Albuqueraue. MNew Mexico 87107
Phone (5051 344-3777

Fax (303) 344.4413

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8021 MODIFIED / 8015 GRO
CLIENT - MARATHON OIL COMPANY PINNACLE !.D.: 811075
PROJECT # - (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
08 GP-6 @ 10FT NON-AQ 11/16/98 11/24/98 11/24/98 1
09 GP9@20FT NON-AQ 11/16/98 11/24/98 11/24/98 10
10 GP-24 @ 35 FT NON-AQ 11/18/98 11/24/98 11/24/98 10
PARAMETER DET. LIMIT UNITS 08 09 10
FUEL HYDROCARBONS 5.0 MG/KG <50 530 740
HYDROCARBON RANGE C6-C14 C6-C14 C6-C14
HYDROCARBONS QUANTITATED USING GASOLINE GASOLINE GASOLINE
‘IZENE 0.025 MG/KG < 0.025 0.25 0.26
TOLUENE 0.025 MG/KG < 0.025 0.51 1.6
ETHYLBENZENE 0.025 MGI/KG < 0.025 0.84 19
TOTAL XYLENES 0.025 MG/KG < 0.025 4.0 11
SURROGATE:
BROMOFLUOROBENZENE (%) 107 130 * 131
SURROGATE LIMITS (65-120)
C6-C8 41 18.4
C8-C10 23.0 36.8
C10-C12 29.0 25.0
C12-C14 30.9 16.5
>C14 13.1 3.5
TOTAL % 100 100

CHEMIST NOTES:

*= HIGH SURROGATE RECOVERY DUE TO MATRIX EFFECT.




=

27029-D Pan Amerncan Freewav ME

Aibugueraue. New Mexico 37107

Bhaone 1205) 244-

n——
i i

Fax 12037 344-4413

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8021 MODIFIED / 8015 GRO
CLIENT * MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
ID. # CLIENT 1 D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
11 GP-24 @ 23 FT NON-AQ 11/18/98 11/24/98 11/25/98 20
12 GP-16 @ 15 FT NON-AQ 11/17/98 11/24/98 11/24/98 1
13 GP-5@6 FT NON-AQ 11/16/98 11/24/98 11/24/98 1
PARAMETER DET. LIMIT UNITS 11 12 13
FUEL HYDROCARBONS 5.0 MG/KG 5200 <50 2.0
HYDROCARBON RANGE C6-C14 C6-C14 C6-C14
HYDROCARBONS QUANTITATED USING GASOLINE  GASOLINE  GASOLINE

.NZENE 0.025 MG/KG 1.6 < 0.025 0.046
TOLUENE 0.025 MGIKG 17 < 0.025 0.067
ETHYLBENZENE 0.025 MG/KG 70 0.034 0.11
TOTAL XYLENES 0.025 MG/KG 130 0.060 0.29
SURROGATE:
BROMOFLUOROBENZENE (%) 1200 * 108 102
SURROGATE LIMITS (65-120)
C6-C8 23.3 12.2
C8-C10 454 50.5
C10-C12 22.1 24.0
C12-C14 75 10.3
>C14 17 3.1
TOTAL % 100 100
CHEMIST NOTES:

*= HIGH SURROGATE RECOVERY DUE TO MATRIX EFFECT.




GAS CHROMATOGRAPHY RESULTS

2702-D Pan American Freewav NE
Albuqueraue. New Mexicg 87107
“hone t208) 244-3777

Sax (203) 344-4412

TEST : EPA 8021 MODIFIED / 8015 GRO
CLIENT - MARATHON OIL COMPANY PINNACLE |.D.: 811075
PROJECT # . (none)
PROJECT NAME . BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
ID. # CLIENT 1 D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
14 GP-1@12FT NON-AQ 11/16/98 11/24/98 11/24/98 1
15 GP-23@9FT NON-AQ 11/17/98 11/24/98 11/25/98 1
16 GP-18 @16 FT NON-AQ 11/17/98 11/24/98 12/1/98 20
PARAMETER DET. LIMIT UNITS 14 15 16
FUEL HYDROCARBONS 5.0 MG/KG 6.5 270 710
HYDROCARBON RANGE C6-C14 C6-C14 C6-C14
HYDROCARBONS QUANTITATED USING GASOLINE GASOLINE GASOLINE
‘NZENE 0.025 MGIKG < 0.025 < 0.025 <05
TOLUENE 0.025 MG/KG < 0.025 0.12 <0.5
ETHYLBENZENE 0.025 MG/KG < 0.025 0.40 0.5
TOTAL XYLENES 0.025 MG/KG 0.083 11 4.9
SURROGATE.
BROMOFLUOROBENZENE (°%) 96 107 160 *
SURROGATE LIMITS (65-120)
C6-C8 174 2.1 4.94
C8-C10 57.0 14.5 26.8
C10-C12 14.5 39.9 32.2
C12-C14 7.7 36.1 28.1
>C14 3.5 7.4 8.0
TOTAL % 100 100 100

CHEMIST NOTES:

*= HIGH SURROGATE RECOVERY DUE TO MATRIX EFFECT.




. 2709-C Pan amencan Freeway MNE
Albuaueraue. Mew Mexico 87107

Phone (305 3133777
“NNAQL Fax 1505) 344-3417

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8021 MODIFIED / 8015 GRO
CLIENT - MARATHON OIL COMPANY PINNACLE 1.0.: 811075
PROJECT # . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE : DATE DATE DATE DIL.
iD. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
07 GP-24-WATER AQUEOQOUS 11/18/98 NA 11/24/98 10
17 GP-23 @ 9FT AQUEQOUS 11/17/98 NA 11/25/98 1
PARAMETER DET. LMIT UNITS 07 17
FUEL HYDROCARBONS 50 uG/L 6000 < 50
HYDROCARBON RANGE C6-C14 C6-C14
HYDROCARBONS QUANTITATED USING GASOLINE GASOLINE
ZENE 0.5 UG/L 77 < 0.5
GUENE 0.5 UG/L 78 < 0.5
ETHYLBENZENE 0.5 UG/L 61 <0.5
TOTAL XYLENES 0.5 UG/L a0 <0.5
SURROGATE:
BROMOFLUOROBENZENE (%) 108 118
SURRQOGATE LIMITS (65-120)
C6-C8 46.3
C8-C10 27.3
C10-C12 12.0
C12-C14 115
>C14 2.9
TOTAL % 100

CHEMIST NOTES:
N/A




. . 2709-0 Pan Amencan Freewav NE

Albugueraue. Mew Mexico 87107
Phone 13981 $343777
‘NNACLL Fax 1305) 344-3413

GAS CHROMATOGRAPHY RESULTS

REAGENT BLANK
TEST EPA 8021 MODIFIED / 8015 GRO
BLANK 1.D. . 112498 PINNACLE |.D. . 811075
CLIENT . MARATHON OIL COMPANY DATE EXTRACTED NA
PROJECT # {none) DATE ANALYZED 11124/98
PROJECT NAME - BERTHA BARBER SAMPLE MATRIX - AQUEQUS
PARAMETER UNITS
FUEL HYDROCARBONS UGIL <50
HYDROCARBON RANGE C6-C14 -
HYDROCARBONS QUANTITATED USING GASOLINE -
BENZENE UGIL <0.5
TOLUENE UGIL <0.5
ETHYLBENZENE UG/L <0.5

. TOTAL XYLENES UGIL <0.5
METHYL-t-BUTYL ETHER UG/L <25
SURROGATE.
BROMOFLUQOROBENZENE (%) 110
SURROGATE LIMITS (80-120)

CHEMIST NOTES.
N/A




“

. 27093-D Pan Amencan Freeway ME
Aibuqueraue. lew Mexico 87107
Bheona 308 534-3777

Fax (3331 S44-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

MSMSD
TEST - EPA 8021 MODIFIED / 8015 GRO
MSMSD # 1 811083-04 PINNACLE 1.D. 811075
CLIENT : MARATHON OIL COMPANY DATE EXRACTED NA
PROJECT # : (none) DATE ANALYZED 11/25/98
PROJECT NAME : BERTHA BARBER SAMPLE MATRIX AQUEQUS
UNITS UG/L
SAMPLE CONC SPIKED % puP DUP REC RPD
SARAMETER RESULT SPIKE SAMPLE REC SPIKE " REC RPD LIMITS LIMITS
SAMPLE CONC SPIKED % DUP oue REC RPD
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS
BENZENE 1.2 10.0 9.2 80 9.5 3 (80-120) 20
TOLUENE 0.7 10.0 9.3 86 9.5 2 (80-120) 20
ETHYLBENZENE 0.7 10.0 9.4 87 10.3 9 (70-133) 20
TOTAL XYLENES v 13 30.0 26.5 84 305 14 (80-120) 20
M L-t-BUTYL ETHER 40 20.0 55 75 59 295 7 (70-133) 20
CHEMIST NOTES:
N/A
(Spike Sample Resuit - Sampie Resuit)
*% Recovery = X 100
Spike Concentration
(Sample Resuit - Duplicate Resuit)
RPD (Reiative Percent Difference) = X 100

Average Resuit




GAS CHROMATOGRAPHY RESULTS

2703-D Pan Amerncan Freewav NE

Albugueraue. MNew Mexico 87107

- SAE A A
“hone 2087 3443777

=~ax 1205) 344-34413

TEST . EPA 8015 MODIFIED (DIRECT INJECT) |

CLIENT . MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # - (none)

PROJECT NAME . BERTHA BARBER

SAMPLE DATE DATE DATE DIL.
D. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED  FACTOR
X GP-27 @ 22 FEET NON-AQ _ 11/18/98 11/25/98 11/26/98 1
2 GP-30 @ 17 FEET NON-AQ  11/18/98 11/25/98 11/26/98 10
3 GP-9 @ 8 FEET NON-AQ  11/16/98 11/25/98 11/26/98 10
PARAMETER DET. LIMIT UNITS 01 02 03
FUEL HYDROCARBONS, C6-G10 10 MGIKG 530 5000 160
FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 980 3700 4700
FUEL HYDROCARBONS, C22-C36 5.0 MGIKG 290 1300 3600
C‘JLATED SUM: 1800 10000 8460
SURROGATE:

O-TERPHENYL (%) 98 110 136
SURROGATE LIMITS (66-151)

CHEMIST NOTES.
N/A




ey
3:02“%&3

GAS CHROMATOGRAPHY RESULTS

2709-D Pan Amencan Freewav NE
~dbuagueraue. New Mexico 87107

Shone (0I5 1443777
Sax 1205 Z34-4413

TEST : EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # - (none)

PROJECT NAME : BERTHA BARBER

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
04 GP-2 @ 9 FEET NON-AQ  11/16/98 11/25/98 11/26i98 1
05 GP-2 @ 7 FEET NON-AQ  11/16/98 11/25/98 11/26/98 50
06 GP-14 @ 15FT NON-AQ  11/17/98 11/25/98 11/26/98 10
PARAMETER DET. LIMIT UNITS 04 05 06
FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 2000 320
FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 31 21000 2300
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 19 15000 1100
‘ULATED SUM: ' 50 38000 3720
SURROGATE:

O-TERPHENYL (%) 88 N/A 104
SURROGATE LIMITS (66-151)

CHEMIST NOTES:

* - SURROGATE RECOVERY NOT OBTAINABLE. DUE TO NECESSARY SAMPLE DILUTON.




WACL:
3?0@%23

GAS CHROMATOGRAPHY RESULTS

2709-D Pan Amencan Freeway NE
Albugueraue. Hew Mexico 87107
BPhone 13051 244-3777

Fax 13051 344-2413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : MARATHON OQOIL COMPANY PINNACLE 1.D.: 811075

PROJECT # : (none)

PROJECT NAME - BERTHA BARBER

SAMPLE DATE OATE DATE DIL.

D. # CLIENT 1 D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR

08 GP-6 @10FT NON-AQ 11/16/98 11/25/98 11/26/98 1

09 GP-9@ 20 FT NON-AQ 11/16/98 11/30/98 12/1/98 5

10 GP-24 @ 35 FT NON-AQ 11/18/98 11/25/98 11/27/98 10

PARAMETER DET. LIMIT UNITS 08 09 10

FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 530 1200

FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 14 4900 2500

FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 9.2 2300 930
ULATED SUM: 23.2 7730 4630

SURROGATE:

O-TERPHENYL (%) 94 126 99

SURROGATE LIMITS (66-151)

CHEMIST NOTES.
N/A




Pts
uxbﬂ”%

2709-D Pan Amernican Freewayv NE
Albugueraue. Hew Mexico 87107
Phone 1308 143-3777

Fax 13051 244-4413

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)

PROJECT NAME . BERTHA BARBER

SAMPLE DATE DATE DATE DIL.
D. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED  FACTOR
11 GP-24 @ 23 FT NON-AQ  11/18/98 11/25/98 11/27/98 50
12 GP-16 @ 15 FT NON-AQ  11/17/98 11/25/98 11/26/98 1
13 GP-5@6 FT NON-AQ  11/16/98 11/25/98 11/26/98 1
PARAMETER DET. LIMIT UNITS 11 12 13
FUEL HYDROCARBONS, C6-C10 10 MG/KG 8800 <10 <10
FUEL HYDROCARBONS, C10-C22 5.0 MG/KG 12000 <50 < 5.0
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG 3600 <50 <50
.CULATED SUM: 24400

SURROGATE:

O-TERPHENYL (%) N/A * 95 . 94
SURROGATE LIMITS (66-151)

CHEMIST NOTES:

* - SURROGATE RECOVERY NOT OBTAINABLE, DUE TO NECESSARY SAMPLE DILUTON.




2709-D Pan American Freewav NE
Albucuerague. Mew Mexico 87107

=hone 1£08) 214-3777
NNACLL Fax 1505) 344-4413
o P‘

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8015 MODIFIED (DIRECT INJECT)

CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT » - (none)

PROJECT NAME - BERTHA BARBER

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT ID. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR _
14 GP-1@ 12FT , NON-AQ  11/16/98 11/30/98 11/30/98 1
15 GP-23@9FT NON-AQ  11/17/98 11/25/98 11/27/98 10
16 GP-18 @ 16 FT NON-AQ  11/17/98 11/25/98 11/27/98 10
PARAMETER DET. LiMIT UNITS 14 15 16
FUEL HYDROCARBONS, C6-C10 10 MG/KG <10 <100 380
FUEL HYDROCARBONS, C10-C22 5.0 MG/KG <50 1100 4600
FUEL HYDROCARBONS, C22-C36 5.0 MG/KG <5.0 420 2100
.:ULATED SuMm: 1520 7080
SURROGATE.

O-TERPHENYL (%) 81 89 125
SURROGATE LIMITS (66 -151)

CHEMIST NOTES:
N/A




. . 2709-D Pan American Freeway NE

Albuqueraque. “lew Mexico 87107

Phone - 395} 124-377T
NNACLL Fax (305: 344-2217
GAS CHROMATOGRAPHY RESULTS
REAGENT BLANK
TEST - EPA 8015 MODIFIED (DIRECT INJECT)
BLANK |.D. 112598 PINNACLE 1.D. : 811075
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED 0 11/25/98
PROJECT # > (none) DATE ANALYZED - 11/25/98
PROJECT NAME : BERTHA BARBER SAMPLE MATRIX : NON-AQ
PARAMETER UNITS
FUEL HYDROCARBONS, C6-C10 MG/KG < 10
FUEL HYDROCARBONS, C10-C22 MG/KG < 5.0
FUEL HYDROCARBONS, C22-C36 MG/KG < 5.0
SURROGATE:
PHENYL (%) 91
OGATE LIMITS {80-151)
CHEMIST NOTES:
N/A




‘ . 2709-D Pan American Freewav NE

Aibuquerque. New Mexico 87107
' Phone 1305} 3443777
P‘NNML Fax 15051 244-4413

GAS CHROMATOGRAPHY RESULTS
REAGENT BLANK

TEST : EPA 8015 MODIFIED (DIRECT INJECT)
BLANK |.D. : 113098 PINNACLE 1.D. - 811075
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED © 11/30/98
PROJECT # : (none) DATE ANALYZED : 11/30/98
PROJECT NAME : BERTHA BARBER SAMPLE MATRIX . NON-AQ
PARAMETER UNITS
FUEL HYDROCARBONS, C6-C10 MG/KG < 10
FUEL HYDROCARBONS, C10-C22 MG/KG < 50
FUEL HYDROCARBONS, C22-C36 MG/KG < 5.0
SURROGATE:
GRPHENYL (%) 84

ROGATE LIMITS (80 -151)

CHEMIST NOTES:
N/A




. 2709-D Pan American Freewav NE
Albuaueraque. Mew Mexico 87107
Phone 1305) £ 14-5777
Fax (305) 344-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

MSMSD
TEST - EPA 8015 MODIFIED (DIRECT INJECT)
MSMSD # : 811075-12 PINNACLE 1.D. 811075
CLIENT - MARATHOQON OIL COMPANY DATE EXTRACTED 11/25/98
PROJECT # . (none) DATE ANALYZED 11/26/98
PROJECT NAME : BERTHA BARBER SAMPLE MATRIX NON-AQ
UNITS MG/KG
SAMPLE CONC SPIKED % pupP DuUP REC RPD
PARAMETER RESULT SPIKE SAMPLE REC SPIKE "% REC RPD LIMITS LIMITS
FUEL HYDROCARBONS <5.0 100 133 133 131 131 2 (56-148) 20
CHEMIST NOTES:
®
{Spike Sample Resuit - Sample Result)
% Recovery = : X 100
Spike Concentration
(Sample Resuit - Duplicate Resuit)
RPD (Relative Percent Difference) = X 100

Average Resuit




WAQLL
3:02’%&3

GAS CHROMATOGRAPHY RESULTS

2709-D #1n Amencan Freewav NE
Albuaueraue. New Mexico 87107
Phene (2385 3443777

Fax 150281 344-4413

TEST . EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT & . (none) |
PROJECT NAME - BERTHA BARBER t
SAMPLE DATE DATE DATE DiL.
iD. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
01 GP-27 @ 22 FEET NON-AQ 11/18/98 11/25/98 11/26/98 1
SARAMETER 01
% AREA NORMALIZED
27-C8 2.8 7.0 5.8 G
C8.C10 10.6 26.5 221 G
§12 13.5 13.5 11.3 D
CiZ2-C14 13.8 13.8 11.5 D
C14-C16 11.9 1.9 99 D
c16-C18 112 11.2 9.3 D
C18-C20 9.0 9.0 75 D
C20-C22 76 - 76 6.3 D
C22-C24 5.6 5.6 4.7 D
C24-C26 45 4.5 3.8 D
C26-C28 3.6 3.6 3.0 D
C28-C30 2.6 2.6 2.2 D
C30-C32 1.6 16 1.3 0
C32-C34 1.0 1.0 0.8 D
C34-C36 0.5 0.5 04 D
C36+ 0.1 0.1 0.1 D
TOTAL 99.9 120 100.0




=N

. 2709-0C P1n American Freewav NE

GAS CHROMATOGRAPHY RESULTS

Albuaueraue. {lew Mexico 87107
Shane (538 544577

e d
Fax 1503 344-4412

TEST : EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON QOIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
D. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
02 GP-30 @ 17 FEET NON-AQ 11/18/98 11/25/98 11/26/98 10
PARAMETER 02
% AREA NORMALIZED
C7-C8 1.7 29.3 20.5 G
C8-C10 16.5 413 29.0 G
c 12 10.8 10.8 7.6 D
C 14 99 9.9 70 D
C14-C16 9.3 93 6.5 D
. C16-C18 8.4 84 5.9 D
C18-C20 74 7.4 5.2 D
C20-C22 6.5 6.5 46 D
C22-C24 5.0 5.0 3.5 D
C24-C26 4.4 4.4 31 0
C26-C28 3.4 34 24 D
C28-C30 2.5 2.5 1.8 0
C30-C32 2.1 21 1.5 D
C32-C34 1.3 1.3 0.9 D
C34-C36 0.8 038 0.6 D
C36+ 0.1 0.1 0.1 D
TOTAL 100.1 142.4 100.0




2702-D Pan Amencan Frreway NE
Albuquercue. New Mexico 37107

~hone 12055 344-3777
‘NNML Fax 1505) 334-4413

GAS CHROMATOGRAPHY RESULTS
TEST

- EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT & . (none)
PROJECT NAME . BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED  FACTOR
04 GP-2 @ 9 FEET NON-AQ  11/16/98 11/25/98 11/26/98 1
PARAMETER 04
% AREA NORMALIZED

C7-C8 G
C8-C10 G
‘12 3.2 3.2 3.6 »)

14 6.9 13.3 15.1 D
C14-C16 11.1 13.7 15.6 D
C16-C18 14.6 12.9 14.7 D
C18-C20 23.6 10.0 11.3 D
C20-C22 12.7 16.7 19.0 D
C22-C24 9.1 5.7 6.5 D
C24-C26 8.5 8.2 9.3 D
C26-C28 5.9 2.7 3.0 b)
C28-C20 44 16 1.8 D
C30-C32 D
C32-C34 D
C34-C36 D
C36+ D
TOTAL 100.0 88.0 100.0




. 2709-0 Pan Amernican Freewav NE
Albuqueraue. Hew Mexico 87107

Shene (208) 2243777
NNACLL Fax (595) 344-4313

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8015 MODIFIED (DIRECT INJECT)
SLIENT : MARATHON OIL COMPANY PINNACLE |.D.: 811075
PROJECT # . (nonej
PROJECT NAME : BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
0. # CLIENT 1.D. MATRIX  SAMPLED EXTRACTED ANALYZED  FACTOR
13 GP-9 @ 8 FEET NON-AQ  11/16/98 11/25/98 11/26/98 10
SARAMETER 03
% AREA NORMALIZED
>7-C8 0.5 13 1.2 G
C8-C10 0.5 1.3 1.2 G
b 2 1.2 1.2 1.2 D
194 36 3.6 3.5 D
C14-C16 8.9 8.9 8.8 D
- 216-C18 14.7 14.7 14.5 D
. 218-C20 15.3 15.3 15.1 D
C20-C22 12.3 12.3 12.1 D
322-C24 10.6 10.6 10.4 b)
| 24-C26 9.5 9.5 9.4 D
| C26-C28 8.2 8.2 8.1 D
' 328-C30 5.8 5.8 5.7 D
30-C32 4.4 4.4 4.3 D
C32-C34 2.8 2.8 2.8 D
234-C36 15 15 15 D
236+ 0.3 0.3 0.3 D
TOTAL 100.1 1016 100.0




. 2709-C 72 American Freewayv NE

GAS CHROMATOGRAPHY RESULTS

Albucueraue. Mew Mexico 87107
Phope 12220 2343777

Fax (3031 2444413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON O!L COMPANY PINNACLE 1.D.: 811075
PROJECT # : (none)
PROJECT NAME . BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
05 GP-2@ 7 FEET NON-AQ 11/16/98 11/25/98 11/26/98 50
PARAMETER 05
% AREA NORMALIZED

C7-C8 0.9 2.3 2.2 G
C8-C10 1.3 3.3 3.2 G

C12 1.2 1.2 1.2 D
.CM 3.4 3.4 33 D
C14-C16 8.9 8.9 8.6 D
C16-C18 15.7 15.7 15.3 D
C18-C20 16.3 16.3 15.8 D
C20-C22 13.8 13.8 134 D
C22-C24 111 1.1 10.8 D
C24-C26 9.2 9.2 8.9 D
C26-C28 7.5 75 7.3 D
C28-C30 5.1 5.1 50 ]
C30-C32 3.4 34 3.3 D
C32-C34 1.8 18 1.7 D
C34-C36 D
C36+ D
TOTAL 99.6 102.9 100.0




' . 2709-0 Pan American Freewav NE

Albuguercue. Hew Mexico 87107

Phone (222 2343777
Fax (505) Z44-a413
ﬁlNNl\CLL

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # : (none)
PROJECT NAME : BERTHA BARBER
SAMPLE DATE DATE DATE OIL.
ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
06 GP-14 @ 15 FT NON-AQ 11/17/98 11/25/98 11/26/98 10
PARAMETER 06
% AREA NORMALIZED
c7-C8 2.7 6.8 6.2 G
C8-C10 2.9 73 6.7 G
c 12 ' 5.8 5.8 5.4 D
c 14 10.8 10.8 10.0 D
C14-C16 12.5 12.5 11.6 D
C16-C18 13.1 131 12.1 D
C18-C20 11.9 11.9 11.0 D
C20-C22 9.8 9.8 9.1 D
C22-C24 7.2 7.2 6.7 D
C24-C26 78" 78 72 D
C26-C28 5.2 5.2 4.8 D
C28-C30 45 45 42 D
C30-C32 3.2 3.2 3.0 ]
C32-C34 18 18 1.7 D
C34-C36 0.5 0.5 0.5 D
C36+ D
TOTAL 99.7 108.1 100.0




Wi,

GAS CHROMATOGRAPHY RESULTS

2709-0 Pan Amerncan Freeway NE
Albuqueraue. lew Mexico 87107
~hone 20351 334-3777

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DiL.
D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
08 GP-6 @ 10 FT NON-AQ 11/16/98 11/25/98 11/26/98 1
PARAMETER 08
% AREA NORMALIZED

C7-C8 1.0 2.5 2.4 G
C8-C10 2.1 5.3 5.0 G

C12 6.9 6.9 6.6 D

14 14.7 11.7 11.2 D

C14-C16 13.3 13.3 12.7 D
c16-C18 12.4 12.4 119 D
C18-C20 11.7 11.7 11.2 D
C20-C22 9.4 9.4 9.0 )
C22-C24 8.0 8.0 77 D
C24-C26 7.0 7.0 6.7 D
C26-C2Z8 5.1 5.1 49 D
C28-C30 4.4 44 4.2 D
C30-C32 3.3 3.3 3.2 D
C32-C34 2.1 2.1 2.0 D
C34-C36 1.2 1.2 1.1 D
C36+ 03 0.3 0.3 D
TOTAL 99.9 104.6 100.0




' . 2709-D Pan American Freewav NE

Albucueraue. Mew Mexico 87107
Shnane 1205) 234-3777

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8015 MODIFIED (DIRECT INJECT)
SLIENT - MARATHON O1iL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME . BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
D.# CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
09 GP-9 @ 20 FT NON-AQ 11/16/98 11/30/98 12/1/98 5
PARAMETER 09
% AREA NORMALIZED
z7-C8 0.9 23 22 G
C8-C10 2.0 5.0 4.8 G
C10-C12 5.7 5.7 55 D
ﬁm 11.9 11.9 114 D
C 16 13.0 13.0 12.5 D
C16-C18 144 144 13.8 D
218-C20 10.1 10.1 9.7 0
20-C22 10.5 10.5 10.1 D
C22-C24 : 7.2 72 6.9 D
224-C26 7.8 7.8 7.5 D
226-C23 5.6 5.6 5.4 D
C28-C20 : 43 43 4.1 D
C30-C32 2.9 29 2.8 D
C32-C34 20 20 19 D
C34-C26 1.2 1.2 11 D
C36+ 0.5 0.5 0.5 0
TOTAL 100.0 104.4 100.0




WAL,
3:0@7%&3

2709-D #1n American Freewav NE
Albuqueraue. MNew Mexico 87107
Shone (2781 334-3777

Fax (203 244.2313

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # * (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
0. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
10 GP-24 @ 35 FT NON-AQ 11/18/98 11/25/98 11/27/98 10
PARAMETER 10
% AREA NORMALIZED

C7-C8 45 113 9.5 G

C10 7.8 19.5 16.5 G
9212 10.1 10.1 8.5 D

-C14 13.5 13.5 114 D
C14-C16 124 12.4 10.5 D
C16-C18 11.4 11.4 9.6 D
C18-C20 9.7 9.7 8.2 D
C20-C22 7.8 78 6.6 D
C22-C24 6.2 6.2 5.2 D
C24-CZ6 5.4 5.4 46 D
C26-C28 4.2 42 3.5 D
C28-C20 3.0 3.0 2.5 D
C30-C32 2.2 2.2 1.9 D
C32-C34 1.3 A 1.3 1.1 D
C34-C36 0.5 0.5 0.4 D
C36+ D
TOTAL 100.0 118.5 100.0




vy
g;ﬂ”%cs

GAS CHROMATOGRAPHY RESULTS

2709-D Pan American Freewav MNE
Albuquerque. flew Mexico 87107
=hone 12051 5143777

Fax 1305) 344-3413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT . MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DiL.
D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
11 GP-24 @ 23 FT NON-AQ 11/18/98 11/25/98 11/27/98 50
PARAMETER 11
% AREA NORMALIZED

Cc7-C8 7.8 19.5 14.9 G
C8-C10 12.6 31.5 241 G

12 12.4 124 9.5 D
Cc 14 12.2 12.2 93 D
C14-C186 10.7 10.7 8.2 D
c16-C18 10.5 10.5 8.0 D
C18-C20 8.3 8.3 6.4 D
C20-C22 7.1 7.1 54 D
C22-C24 4.8 48 37 0
C24-CZG 5.0 5.0 3.8 D
C26-C28 3.2 3.2 2.5 0
C28-C30 2.6 2.6 2.0 D
C30-C32 1.5 1.5 11 D
C32-C34 0.9 0.9 0.7 D
C34-C36 0.3 0.3 0.2 D
C36+ D
TOTAL 99.9 130.5 100.0




NNACLL
g;omm%

. 2709-0 Pan American Freeway ME

GAS CHROMATOGRAPHY RESULTS

Albuaueraue. {lew Mexico 87107
Sheone 1308) 544-3777
Fax (3057 344-4413

TEST . EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT . MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
0. # CLIENT 1.D. MATRIX  SAMPLED EXTRACTED ANALYZED  FACTOR
12 GP-16 @ 15 FT NON-AQ 11/17/98 11/25/98 11/26/98 !
SARAMETER 12
% AREA NORMALIZED

C7-C8 N/A N/A G
C8-C10 N/A N/A G
,12 N/A N/A D

14 N/A N/A D
C14-C16 N/A N/A D
C16-C18 N/A N/A D
C18-C20 N/A N/A D
C20-C22 N/A N/A D
C22-C24 NIA NIA a)
C24-C26 N/A N/A D
C26-C28 N/A N/A D
C28-C30 N/A N/A D
C30-C32 N/A N/A D
C32-C34 N/A N/A D
C34-C36 N/A N/A D
C36+ N/IA N/A D
TOTAL




2709-D Pan American Freewav NE

Albuaueraue. New Mexico 87107

‘ Phone (3231 1145777
, P‘NNAO\L Fax (505 3444413

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME : BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
1D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
13 GP-5@6FT NON-AQ 11/16/98 11/25/98 11/26/98 1
PARAMETER 13
% AREA NORMALIZED

C7-C8 N/A N/A G
C8-C10 N/A N/IA G

C12 N/A N/A D

-C14 N/A N/A D
C14-C16 N/A N/A D
C16-C18 N/A N/A D
C18-C20 N/A N/A D
C20-C22 N/A N/A D
C22-C24 N/A N/A D
C24-C26 N/A N/A D
C26-C28 N/A : N/A D
C28-C30 N/A N/A D
C30-C32 N/A N/A D
C32-C34 N/A N/A 0
C34-C26 N/A N/A D
C36+ N/A N/A D
TOTAL




NACLL
ﬁmmca

.A

2708-0 Fan Amerncan Freewav ME

~lbugueraue. tiew Mexico 87107

S e mm——
Phane (3331 3220777

Fax 12051 Z34-4a1 3

GAS CHROMATOGRAPHY RESULTS

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT & . (none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DIL.
D. # CLIENT 1.D. MATRIX EXTRACTED ANALYZED FACTOR
14 GP-1@ 12 FT NON-AQ +1/30/98 11/30/98 1
PARAMETER ' 14
% AREA NORMALIZED
Cc7-Cc8 N/A N/A G
C8-C10 N/A N/A G
C 12 N/A N/A D
o} 14 N/A N/A D
C14-C16 N/A N/A D
C16-C18 N/A N/A D
C18-C20 N/A N/A D
C20-C22 N/A N/A D
C22-C24 N/A N/A D
C24-C26 N/A N/A D
C26-C28 N/A N/A D
C28-C30 N/A N/A D
C30-C32 N/A N/A D
C32-C34 N/A N/A D
C34-C36 N/A N/A D
C36+ N/A N/A D
TOTAL




. 2779-D Pan American Freewav MNE
Albugueraue. tiew Mexico 87107

Shone 13021 21353777
“NNML Zax (308 233-2813

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT - MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . {none)
PROJECT NAME - BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
iD. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
15 GP-23@ 9 FT NON-AQ 11/17/98 11/25/98 11/27/98 10
PARAMETER 15
% AREA NORMALIZED

Cc7-C8 ’ G
C8-C10 ' G
2.12 6.4 6.4 6.4 )

14 12.1 12.1 12.1 D
C14-C16 13.8 13.8 13.8 D
C16-C18 13.8 13.8 13.8 D
C18-C20 12.1 12.1 12.1 D
C20-C22 10.5 10.5 10.5 D
C22-C24 8.0 8.0 8.0 D
C24-C26 6.9 6.9 6.9 D
C26-C28 6.0 6.0 6.0 D
C28-C20 3.7 3.7 3.7 D
C30-C32 32 3.2 3.2 0
C32-C34 20 2.0 20 D
C34-C36 12 1.2 1.2 D
C36+ D
TOTAL 99.7 99.7 100.0




a\NACL ¢
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‘ 2709-D Pan American Freewav NE

GAS CHROMATOGRAPHY RESULTS

Albuqgueraue. Mew Mexico 87107
Phnone 12051 2443777
rax (5057 244-4413

TEST - EPA 8015 MODIFIED (DIRECT INJECT)
CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 811075
PROJECT # . (none)
PROJECT NAME : BERTHA BARBER
SAMPLE DATE DATE DATE DIL.
D. # CLIENT 1.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
16 GP-18 @ 16 FT NON-AQ 11/17/98 11/25/98 11/27/98 10
PARAMETER 16
% AREA NORMALIZED
C7-C8 1.0 2.5 24 G
C8-C10 2.1 5.3 5.0 G
12 6.9 6.9 6.6 D

-C14 117 11.7 1.2 D
C14-C16 13.3 13.3 12.7 D
C16-C18 12.4 12.4 119 D
C18-C20 117 11.7 11.2 D
C20-C22 94 94 9.0 D
C22-C24 8.0 8.0 7.7 D
C24.C26 7.0 7.0 6.7 D
C26-C28 5.1 5.1 49 D
C28-C30 44 4.4 42 D
C30-C32 3.3 3.3 3.2 D
C32-C24 2.1 21 2.0 D
C34-C386 1.2 1.2 11 8]
Cl6+ 0.3 0.3 0.3 D
TOTAL 99.9 104.6 100.0
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M.

Environmental Services Laboratory, Inc. £ s L

17400 SW Upper Boones Ferry Road * Suite 270 » Portland, OR 97224 + (503) 670-8520

Xim McNeill

Date: 12/01/1998
?innacle Laboratories ESL Account No.: 90147
2709-5 Pan American fwy NE ESL Job Numper: 3B.02265
Albuguerque, NM 87107
Projeqtz 811075 / MOC
Lccation: Bertha Barker
Sample analysis in support of the project referenced above has
ceen

comoleted and results are presented on the

follewing pages.
Shcul You have guestions regarding rrocedures or rasulls, cvlease
Izel weLcome ro contact Client Services.
Samplie
Numper Sample CTescripticn
Le7438 3.1275-31
w3783 M
L3T830
L2743 Elopad
237914 EybeN
22733 41337¢-06 3210
227832 313137%-38 301L
27937 3.2375-093 s8Il
L2748 1L1Ts-02 TIL
L37443 3La378-18 3272 PR T A
1373434 111375-16 381 Pt 2
Approved by:
]
i et ¢ é/ r—"'//
Project Manager chni eview
ESL, INC. ESL, INC.
The

results from these samples relate only to the items
This report shall not be reproduced, except in full,
written approval of the laboratory.

ANALYTICAL SERVICES FOR THE ENVIRONMENT

tested.
wlthouc the




. ANALYTICAL REPORT
Kim McNeill
Pinnaclie Laboratories
2709-5 Pan American Fwy NE
Alkbugquergque, NM 87107

12/01/21998
Job No.: 98.02265

Dage: 2

Project Name: 811075 / MOC
Date Recsaived: 11/24/1998
Zamglie lumser Zample Cfescrigz:izn
237433 2112975%-0)
PARAMET METHCS RESTLTS 3EPCET LIMIT THNITS DATZ ANALYITD

T ;
~~~~~~~~~ 125.3 s§ :.8 *q/Kg 12/81/1398 s

Sampie Numcer Sample Cescrigz:cn

LIT43l i.12375-02
PARAMETTES
FlaacidR ity

METHTTS

-

tn

SULTE  ZEPCRT LIMIT  DITS  ZATT ANALY2IIZ  FLAS
125.3 25 mq/kg  12/01/1998 L

Chlorize

E]

Numcer ample Cescripzisn

L1275-03

BARAVETISS METHIZS ZESTTTS EEPCRT LIMIT 2MITS MIES Zxh3
Lozice 325.3 18 13 ETEC : -

w n

METHIC3 ZESTLTS oy 2ITS ILAS
328.: Sl 2 ng/Kg -l
JamgT.oz Numger
P P
METHIIS ZESTLTS EEFIET LIMIT Patirirecy SATT ANALYIEC
325.3 WO P mq/Kg L2/%/.3¢88
Samp.2 Numzer Sample Cescriziiin
117438 31378-24
FARAMETTZS METHCCS ZESULTS BEPCAT LIMIT zts SATE ANIALYZIED TLAS
Chler:ize 328.3 ND 19 mg/Kg 12/01/2298 2

A sample resgult of ¥D indicates the paramezer was Not Cetected

at the reporting limit.
mg = gpm ug = ppb

Su = standard units

Environmental Services Laboratory. Iac.(501)
17400 SW Upper Boones Ferry Rd., Suite 270,

670-8520 (S03) 670-9243 FAX
Portland, CR 97224




; Kim McMeill
Pinnacle Laboratories
2709-C Pan American Fwy NE

ANALYTICAL REPORT

Albuguergue, NM 87107

Page:

12/01/1¢998
Job No.:

©8.C2255

Project Name: 811075 / MCC
Cate Recsaived: 11/24/1998
Sampie liumcer Sample Cescrigz:cn
137436 811075-08
2ARAMETZ2S METHOCS RESULTS 3EPORT LIMIT INITS SATE ANALYZED TLAG
Chlor:ice 325.3 73 2.5 wg/Kg 12/01/13358 Tin
fampie Numcer Sample Descrigtion
‘ 137437 811075-09
¥E AEELTS IEPERT LIvIT SATE ANALYIZS Tias
Thlsrigde 325.3 132 S0 12/91/1338 oI
Sampie Numpoer Sample Descr:ption
137433 811075-13
‘ 2ZSULIS SEPORT IMIT NITS TIAS
13 5 ~g/Kg S

Samp.e lNurzers
127439

ZABA

o
te}
[+
<)

- eyyemm

w

TT.: -T2
.

A fepuicy 2E3TTTS SEECET LIMIT It ZATS ANALYIECD
| 325.3 80 i) g/ X3
[
Sample Numger Sample Cescr:igz:icn
LITie4l 811078-13
Epgriphely o yhgdipecy SE29CET LIMIT qNITS jdoey
328.3 Niel P mg/ 43 12/21/.338
A sarple resul:t 2£ ND indicates the parameter was NCT Ceteczed at Ine reporzing Lim:it.

g = ppm ug = ppb su = standard units

Envircnmencal Services Laboratory. Inc.(5033) 670-8520 1503)

§70-9243 FAX
17400 SW Upper Scones Ferry Rd.. Suite 270, Portland., CR 97224




. ANALYTICAL REPORT

Xim
? nn

12/01/1998

[N (] m

c
09-D Pan American Fwy NE
buquerque, NM 87107

w~u*

Page: 4
Project Name: 811075 / MOC
Cate Received: 11/24/.2998
famgl2 lumzer Sample CTescrizzicn
137442 811275-14
TARAMETERS METHCTS RSSULTS SEPORT LIMIT  '™MITS  2ATE AMALYZED
lnlorice 125.2 25 2 Tg/Kg 12/01/2398

Sampie Numcer Sample Cescr:igt:ion

137443 311375-15
FARAMETERS VETHOCS 2EStTTs REPCRT LIMIT NITS DATE AMALYISD
Chloride 325.3 25 10 mg/Kg 12/01/1398
Samgle Numzer Sample Cescrizzicn
137444 311075-15
METHIZS 2gsULTs 2ZECaT tivrT TS SATE ANALYIEC
125.3 232 H g/Kg 122101538

s
A

sample result of ND indicates the paramecer was Not Cetected at the reporzing limiz.
mg = ppm ug & cpbd su = standard units

Eavircnmental Services Laboratory. Ianc.(503) 670-8520
17400 SW Upper Scones Ferry Rd., Suite 270,

1503) 670-9243 FAX
Portland, CR 97224

i
L boratories Job No.: 98.02265




H\%UALITY CONTROL REPORT
CONTINUING C

?innacle _aboratories
2709-D Pan American Fwyv NE
Alrtugquercue, NM 87107

Lim McNeill
311075 / MOC

ALIBRATION VERIFICATION

Date: 12/01/13¢°8

Job Number: 98.0226%5

fefey'd
True Jsncentratich Farcent Zate
Anaiyte Cencentratisn Founa Recovery Analvctea
Inigris 3.3 sl am A “ia P

CC7 - Continuing Calibrataon Verification

Environmental Services Laboracory. Inc. (5031670-8520

17400 SW Upper Z2cones Ferry Rd., Suite 270, Portland,

(5031670-9243 FAX
CR 97224



RBP ALITY CONTROL REPORT
MAT SP1

KE/MATRIX SPIKL DUPLICATE

Pinnacle Laboratories Dace:
2709-D Pan American rwy NE .
Albugquerque, NM 87107 Job Numper:

Contact: Kim McNeill
Project: 811075 / MOC

Matrix MSD
Spike 3Jampie Spike Percent MSD Zpike
Ana.yte fQesuit  Result Amoun: Unizs  Seccvery Fesuii Amount
Chlorice 528 ND 500 ~g/Kg  .95.3 525 590

1T Sampie:

NOTE: Matr:ix Spike Samples may ro: be samples freom this jebd.

MS = Matrix Spike

MSD = Matr:ix Spike Tuplicate

RPD » Relative Percent Difference
d1l.« Diluted Out

Savaronmental Services laboratory, Inc. (503)670-8520 (503)670-9243 FAX
17400 SW Upper Boones Ferry Rd., Portland, CR 97224

12/01/.398

98.C22

[3)%




UALITY CONTROL REPORT
Q BLANKS

Pinnacle Laboratories

2709-D Pan American Fwy MNE

Albuguergque, NM 87107

Contact: Kim McNeill
Project: 811075 / MoC
Location: RBertha Barber

3lark
Analysis

Aralyce

thizziide Riel

Zavaircsnmental Services Laboractory, Inc.(833)670-3522
L7400 SW Upper Becones Ferry Rd., Fortland, CR 97224

Date:

Job Number:

Cace

.aies Ana.yzea

'S33)E672-3243 TAX

12/01/1998

98.02265




QUALITY CONTROL. REPORT

Pinnacle Laboratories Data: 12/01/1998

2729-5 Pan American

Albuguerque, NM 87137 Job Number: ©8.02265

Contact Kim McNeill
Froject: 811075 / MOC
Sri3:ina. Zupl:icace Cate
Ana.yte AnAiysisS  Anaivys:s ‘nits iPD Ana.ycea Tlag
Inizriie K Kre) g/ P b - 2 e

NOTE: Cuplicaces may rnot be samples frocm this scb.

4

RPD - Relative Percent Difference




-

FLAG JLISSARY

This sample d2es net have a Iypical

This sample iczes nct have a typical diesel razsern

Analyze found :n the associated blank as wel
The sample ccntains a lighter =
3ee tase rnarrat:iv

oyt

Sutside cocntrol limits or unusual matroix;
The sample extends toc a heavaie
iesuits on a dry weight tasis

Resul: was calculated £rzm dilut:icn.

-

he sample extends to a lighter nydrccarpon range tnan

The sample extends =5 a heavier nydrszarccn range tnan

nydrscarson range than

The positive resuit for gasoiin

—

Samp.e extenas T a

caztern {zsr this sample .3 o
L

The result for this compound is an est

4 coacentra

The LIS recovery exceeded concrol
The LIS reccvery exeeded ssnTrsl limits: tne MS/MST we
MS and/er MSD percent recovery exceeds =snfrol lomits.

Unable to calculate MS/MSD reccvery due tc

The MS/MST RPC 1s greazer tnan methc

non-nemcgeneous sampie.

TTLX 3zike exzeeced

see case narrT

2 srizera. The sampl2 was £2-exITaIiel and re2-analye

1 as tne sampie.
nydresarsIn Tnan gasoiine.

ative.

gasoli.ne.

giesel.

e
..mits. See the LTS page cf this regorc.

n s r=l walidating Tne zatan

Not calcuakt.e

Net Analy:ze

9

RPD was greater than 2%
able

-

€2r results lesg zhan five

MS/MST RFT .3 greater than Iy

Surrcgate -ecsvery cutside ccn

Sample not grovided o laboratory

Volatile ana.ysis was regquested., sample

The duplicate RPD was greater zhan 2°%. Cue

Sample was analyzed ocutside recommended holding times.

L=l iw cagule ..
LTL.AT T28..TS. PR

headsgace.

e
S insuffiz:enz sample, ce-analys:s was nSt pIssiil2.

The result for this parameter was greater than the TCLP regulatory limit.
The pattern seen for the paramecer being analyzed is not typical.
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Appendix C

Monitoring Well Boring Logs and
Completion Details




Zcmoany Oriled tor

Marathon 0il Co. . @ iy
"w‘m > RHINO ENVIRONMENTAL SERVICE®”INC. Dr ”IIng Log
1(800) 762-0241
Bertha 3Barber Battery ‘Well/Bore Numper: Date Dnilea: Orier: Loggea By:
. MW-1 12-14-98 |A. Hodge A. Hodge
‘ Or 1reg: | Seoth ot Sonrg. Jeotn of weil: Lengtn at Casing: Leagtn ot Screen;
‘)w Stm. Aug. TD-50" 47! GL-6"' 40!
Bore Uiameter. Casing Diameter: Screen Diameter: Siot Size: Wet Matenay:
4" Sch. 40 0.010" » ~ Sch. 40 PVC
e ot PP ‘3;;.&.- -« AN A
3.0& 1 o__]
E- Top soil, red to brown s3nd 1.0 € 2¢ ]
= . Split 1.8 @ 3 c 5
= : Spoon 2.0 @ 4 =1 T “
- Black Hydrocarbon Stained 2.8 @ 5 G 3
10 ) 21 @ 6! 10 3
~ Dark Hydocarbon Stained 169 @ 9 u
E s 0TS 153 212" 0 s 3
- 151 214" . .
=g 157 215! 0 -
= 23'-25' | 231 160 216" 1 20 3
- Light Grey Hydrocarbon ’ 25127 264 163 217" 0 =
F__;g Stained Soil 271'.29¢ 307 207 218" 25 _
= 29'-31' | 258 291 220° s =
= 15 31'-32¢ 280 ) c 10 3
- : . . 32'-34" 216 Readings in m r -]
= zigvto Pink/White Caliche From GP-9 °p : 3
— robe Samplin =
o Top of Water @ 37° Geop pling n 35 -
- o |Pink to White Caliche Clay 40.;.
-
= Water Sand Sample from 32' to 3
— 5 34' had free oil T 45 3
E cn EPA 418.1 = 483 D S
- -
e -
20 50 —
- 3
L 65 ]
E 03
E_ s 75—
™20 80._:
[~ 8% 85?"
=20 90 I
25 95
100 100
105 105
w 8155 ) .




g &) Monument Type
o ®

Marathon 0il Co.
RHINO ENVIRONMENTAL SERVICES. | Onitor We“ Diagram

ocanon:
1{800) 762-0241
- Job Numoper: Instauanon Date. Monrnor Wet Number:
Bertha Barber Tank Battery RH-98-AH-17 12-14-98 MW-1
Zen) = lwe Sue: Casing Size: Casing Erevanon: Screen Size: Top ot Water Elevation:
-30 7.75" 4" ~-SCH-40 +2.17 GL 0.010" 37!
[l 4 ' .
. - — 7T
\ | —
'
5" to 4=1/7]

' Locking Monitor Well Cap

‘ Top of Casing

(4x4x6")
l— Cement Pad

Ground Surface

\ |

(3 )
Depth to Top of
Bentonite Plug

. (370 )
Depth to Top of '
Static Woter Tabie O(Ith 150 Top o)f
Fliter Pack
( so' )
Well Oepth

* 8157
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Comgany Onilea tor:

Marathon 0il Co. . } @ il
e RHINO ENVIRONMENTAL SERVICESPINC. Drilling Log
‘ 1 (800) 762-0241
WeiBore Numoer: Date Onilea: Oriller: ‘ Loggea By:
Bertha Barber Tank Battery MW-2 12-15-98 A. Hodge A. Hodge
i tnoc: Depth of Banng: Oeptn ot we: Lengtn ot Casing: Lengtn ot Screen:
ow Stm.Auqg. 50" 451 GL-5" 40!
. Bore Diamerer. Casing Diamerer: Screen Liamener. Siot Size: Well Matenas:
i 7.75" av 4 ) SCH - 40
— 0 Top soil Red to Brown . 5.2 @ 2 0':
- Sand Split 100 @ 3° g -
2@ 4! -
-—5 lack Hydracarbhaon Stained Spoocn igz f; g, =1 T 5—:
= Grey to light Grey 128 2 6! 10 3
— Hydrocarbon Stained Sand 'E
- Readings in ppm 9 -
13 From GP-21 0 15—
- ' : 154 Geoprobe 1 =
- _sci | 306 =
e 24 25 317 g 25 o
= Grey to Brown Sand W/rock 281 182 ;
L U 29! 47 e 30
Top of Water 2@ 32.5' 31'-33" 17 n

Pink to White Calache Clay
Water Sand

|l]
w
wn
(o]}
wn

+»
w

illl |
(=]

-
hjldllullunlunl

. 45
— S0 o s
T -
- D ]
= s 55 =
= 3
&0 60 =
- 3
€5 65 2
5_70 70
5_75 75_5
=20 80 —
- .
(—_ 85 as_é
— %0 %0 3
u
a5 gs_E
3
100 mo:j
105 105
w 8185 k




| =
i ompany Orilea tor:

| Marathon 0il Co. ! ‘@ ’ M Monument Type

! Locauon: RHINO ENVIRONMENTAL SERVICES, | f 1
’ ) 1500, 152024 onitor Well Diagram
Job Numoer: ' Instauavon Date: Monror Weil Numoer.
, Bertha Barber Tank Battery RH-98-AH-17 12-15-98 MW-2
Oegy Bore Size: Casing Suze: Casing Eievation: Screen Size: Top of Water Eievavon:
o' 7.75" 4" SCH-40 + 2.21 GL Q0.01l0" 32.5!
1 4 ]
oJ *
5" to 4=1/2]
‘ Locking Moniter Weil Cap
Top of Casing

Ground Surface

.

1
r (4x4x6")

— Cement Pad

&

(_2.5)
gy g 1o Yoo
Casing
1"') (_32.5%) )
S?::I;hh::hrro?fu;:o o(.pthﬂu: o o
fllter Poek
(50 )
Well Depth

¥ 8157
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“omoany ur:iea tor:

darthon 0il Co.

~ocaton:

<)

RHINO ENVIRONMENTAL SERVICESWNC.

Drilling Log

Clay
Water Sand

- from GP-27 Geoprob
— 43 45
- =
— ss =
50 60 =
= -t
- S
&5 65 _—
~ -
: 4
=0 70
2 3
7S 75
20 80 =
85 85
10 90 .—
3
39 95 —
0 100 3
-
105 105 ]
« 8158

Readings in ppm

11800} 762-0241

Wei/Bore Number: Date Onilea: Onller: Loggea By:
Bertha Barber Tank Battery MW-3 12-16-98 A. Hodge A. Hodge
i : Degin of Bonng. Deptn of wen: Lengmn ot Casing: Lengin ot Screen:
H w Stm. Aug. 55! 50 5! 45"
Bore Diameter. Casing Drameter: Screen Diamerer. Siot Size: Well Matenas;

7.75"¢ 4" - SCH-40 4" _SCH-40 O.QIO" SCH-40 PVC

\ el & gkt oFan DI 3 TSR e “v:'-‘J'.-I A e s
. 9 Top Soil Red to Brown Split 4.2 @ 4 0 __.
= Sand Spoon 183 @ S g 3
- : , 239 2 6! -
— > [White Hydrocarbon Stained 330 @ 7° = S —
- Br i = =
- own Hydrocarbon Sta1ned 372 @ 8° 3
— 10 |Grey Hydrocarbon Stained 384 2 9 10—
- Sand 457 210! -
= s 405 211" 0 15 3
- 478 212 . 3
o 500 213° -
20 20'-21' | 588 314" 0 205
= , , 478 32314 1 '3
- 20'-21 423 467 215" 0 =
L i 25126 467 460 316' 25 0o
= Light Grey Hydrocarbon 261 -27" 468 475 217" s %
- Stained Sand and Rock 466 =18 c
—_ 30 30
- 30'-31" 463 509 219 r
= Stai 31'-32- |470 | 441 @20¢ .
C 15 ined-50% 291 1 e
—° Top of Water @ 37° 477 @21 n 3
- 2 - 351 -36" 266 Refusal @22°
' Pink tp White Calache 36'-37" 200




Company Onileq tor:

Marathon 0il Co. @ &) ® y Monument Type

Locaon; RHINO ENVIRONMENTAL SERVICES, 1 i
| e saie INMENTAL S onitor Well Diagram
i carper Batter Y Job Numoer. instatiavon Date: Monrtor Weli Numper.
—- RH-QR-AH_17 17—16‘—08 MW-13
@D‘:?O 70750 |4 sen ad ™02 on |77 0.0100  |PUETTT
4!
\ —X
O) :
5° to 4—1/2]

\ tocking Moniter Well Caop

Top of Casing

Ground Surfoce

(4'x4'x9"

= Cement Pad

- ,,\\,(

|
S

( 2.5')
(1.02') TR
(_37)

Depth to Top of ( 4' )
Stotlc Water Table Qepth to Top of
fliter Pack

(350 )

Well Oepth

X
!
3
I

Y
R
4 ,'}L:if}‘ i
ug

N\ \Y
7
K
ERLT
4 :;! :". e

;
">\/ X
: 2 2 15>
( 40' ) ¥ s =
Sereen < his el
’ < pr ]
NN 22 S
s o
o ;
NN e
A o N
A F3y et
N =p
AN ) ;:
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NOWHT AR
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G4 ot
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.Smoanv Crined fof:

Marathon 0i1 rco.

~acanon:

RHINO ENVIRONMENTAL SERVICEQ

Drilling Log

© )

w

n

5

<§ AR5 ] P
2 Ty oS

310"
N

oy

Kt 4

A o

* 1800) 762-0241
Bertha Barber Ba ttery WelsBore Number: Date Orvlea; Onlter Loggea By:
MW-4 12-16-98 A. Hodge |A. Hodge
Snin Ceon of gorng: Zepin of Yen: Lengih ¢t Casing: Lengtn of Screen;
o Stm. Agr. TD-55" 5 40"
Sore U.ameter: Casing Drameter: Screen Qiameter. Siot Size: Well Matenay:
i 7 75"‘ 4" Sch 40 4" Sch 40 0.01

Sch 40 pvC

Dk Brown HC Stained Sand

Drill Blird
to S5

.20

ﬂT1l|FTP:¢wTTN|'7”1 }

)
n

lll
[
¢

Lt.brown HC Stained Sand

¢

4~
w

— 0 | Lt Grey HC Stained Sang
E 253 | Top of Water

2
3
E_:o

161 @
427 @
459 @
467 2
450 2
430 2
329 2
455 @
403 @
423 2
288 @
247 214
406
424 @
437 @
434 @18’
421
385 @
399 @21
384 3
391 @25
370 @27
425
398 @
322 a3t
306
382 234

Readings

From GP-24
Geoprobe Sampling

OO0+ O I‘an

30000

in ppm




Comoany Oniled for:
. Marathon 0il1 cCo.

39

4

Monument Type

Location: — | RHINO ENVIRONMENTAL SERVICES. ' i
| 800 ez g2 Monitor Weil Diagram
Bertha Rarber B Job Numper: instaiauon Date: Monnor Weil Numoer.
attery RH-98-3H-17 12-16-98 MW-4
Bore Size: Casing Size: ing Eievation: Size: :
w 7,750 azngbszéh.(;() Casng::-alion. 77 sL Saeevb .zeO].O“ Topo!Wm3yEshv‘mm.

Top of Casing

3" to 4=1/2]

Ground Surfoce

——
Depth to Tap of
Statlec Water Table

( so' )

Well Depth

( 6.77")
Casing
. ( 37.779

Locking Monitor Weil Cap

(4xdx6" )

= Cement Pad

(

2.5 )

Depth to Top of

Bentonite Plug

(

B

Screen

£

A ~}',}

VAW
SN

oY

2
YO
g

L

'-"(
\\Fs'v

a.' )

Oepth ta Top of

Fitter Pack

* 8187
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Zomgany Crea fef:
Marathon 0il Co. . “@ i
B RHINO ENVIRONMENTAL SERVICESIIIC. DfI”Ing LOQ
! 1 (80O 762-0241
Well/Bore Numoer: Date Drilea: Oniler: Loggea 8y:
l Bertha Barber Battery M= 5 12-17-98 |A Hodge A Hodge
! i Sy nec. Septn of Ecnng’ Teotn ot wes. Lengm of Casing: Lengin of Screen:
a_‘:w stm. 3ug. 50" 50 5! 45"’
Bore Liameter: Casing Damerer: Screen Diamerer. Siot Size: Wed Matenay, -
7.75*" 4" 0.01n0" Sch. 40 PVC
o Ty oA T §a: I G R
e T TCT A Jks o B v e B}
0 5@ 1° -
E- Drill Blind to 24 3@ 2 c ]
228 2 @ 3 g 5 -
- 2 @ a4t B "'-_:
E 285 E
= 2 @7 -
5 39 @ 8! 0 15 2
309 & 9 0 -
e, 511 @11' -
= 538 212" b 0 —
E 544 213" s =
— =" |Lt. Brown Fine Sand W/ 530 214" c 25_;:1
-t Rocks Hydrocarbon Stain 522 @15 e -
E = 525 @16 e -
. —
t Grey Stained Sand 328 gig, 3
Top of Water = -
s e + 418 @19 35 3
E Lt. Brown Fine Sand And Rock . . pu
eadings in ppm 40
rom GP-30 B
= Geoprobe Sampling 3
—_ 45 45
E 3
o (s T :
0 =
- D =
:_.55 55_:
- < 50 3
( -
- -
- -l
53 65 73

* 8155




[Comoany Uritiea tor:

| Marathon 0il Co.

Locauon:

dertha 3arber Battery

<65

1 (800 762-0241

Monument Type

RHINO ENVIRONMENTAL ssawcas’. Monitor Well Diagram

[ ®

Top of Casing

Ground Surface

Well Depth

( 48"

)

Casing

( 36.88"

Depth to Top of
Stotlc Water Table

( 9.88')

t_

( s* )

Depth to Top of
BSentonite Plug

(_7')

N
7

X
A
R
kK%
AN

Y/
0%
SR ERGEERIAS
fadiey

7,
N\
2

|5

\ B

N7
!',
3

N

N

Lig ’.
AT
l‘yk

SAN
R,
LN AN k/g»&;
LEEPREON

" e
UORYOEVAERS RSN
M EYLCRT AR R N0 oo
Y .."ais-f"‘ D S RO ROUA

Ospth to Top of
Fliter Pock

Job Numper: instaiiavon Date: Monror Well Number.
Rh-98-aAH-17 12-17-98 MW-5
Bore Suze: Casing Suze: Casing Eievation: Screen Se: Top ot Water Elevation:
7.75" 4" Sch. 40 +1.88 G g.010" 35
S Sam—
rf P
®) }
5" to 4~1/2]

Locking Moniter Well Cap

(4x4x6" )

Cement Pad

W 8187
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ARCADIS GERAGHTY&MILLER

Appendix D

Laboratory Analytical Results,
December 1998 Groundwater
Sampling Event




‘ . 2709-D Pan American Freeway NE

Albuguergue. New Mexico 87107

Phone (505) 344-3777
P‘NNML Fax (505) 344-4413

Pinnacle Lab 1D number 812100
January 22, 1999

MARATHON OIL COMPANY

P.O. BOX 552

MIDLAND, TX 79702-0552
Project Name BERTHA BARBER
Project Number (none)

Attention: PAUL PEACOCK

On 12/31/98  Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a
request to analyze aqueous samples. The samples were analyzed with EPA

methadology or equivalent methods. The results of these analyses and the guality control
data. which follow each set of analyses, are enclosed.

EPA methods 150.1 and 8021 were performed by Pinnacle Laboratories,
Inc.. Albuquerque, NM,

EPA methods 8310 and Total Dissolved Solids for sampie MW-3 were performed by
Hall Environmental Analysis Laboratory, Albuguerque. NM.

EPA methods 160.1 and 8310 were performed by STL, Pensacola. FL.
All other parameters were performed by ESL (OR) Inc., Portiand, OR.

If you have any questions or comments, please do not hesitate to contact us
at (505)344-3777.

el

Kimberly D. McNeiil
Project Manager

H. Mitchell Rubenstein, £h. D.
General Manager

MR: mt

Enclosure




@i,

2709-D Pan American Freeway NE
Albugueraque. New Mexico 87107
Phone 1505) 244-3777

Fax (505) 344-4413

Prirtea: 1/22/99; 1:38 PM

CLIENT : MARATHON OIL COMPANY PINNACLE ID . 812100
PROJECT # . (none) DATE RECEIVED - 12/31/98
PROJECT NAME . BERTHA BARBER REPORT DATE - 1/22/99

AEN : DATE

ID. # CLIENT DESCRIPTION MATRIX COLLECTED
01 MW-1 AQUEOUS 12/30/98
02 MW-2 AQUEOUS 12/29/98
03 MW-3 AQUEOUS 12/28/98
04 MW-4 AQUEOUS 12/29/98
05 MW-5 AQUEOQUS 12/29/98

Fia: 612900.XL3: COVEREP




pNNAC
|, AN

‘ 2709-D Pan American Freeway NE
; Albugueraue. New Mexico 87107

Phone (505) 244-3777
Fax (505) 344-4413

GENERAL CHEMISTRY RESULTS

CLIENT : MARATHON QIL COMPANY PINNACLE 1.D. 1 812100
PROJECT # . (none) DATE RECEIVED 1 12/31/98
PROJECT NAME . BERTHA BARBER

SAMPLE DATE DATE

1D. # CLIENT 1.D. MATRIX  SAMPLED ANALYZED

01 MW-1 AQUEQUS  12/30/98 1/4/99

Q2 MW.-2 AQUEQUS  12/29/98 1/4/99

03 MW-3 AQUEOUS 12/28/98 1/4/99

PARAMETER UNITS MW-1 MW-2 MW-3
PH (150.1) UNITS 6.88 7.15 6.95

'\AIST NOTES:




. ‘709-0 Pan American Freeway NE

) ibuquerque. New Mexico 87107
- Phone (505} 344-3777
P‘NNACLL Fax (505) 344-4413

GENERAL CHEMISTRY RESULTS

CLIENT - MARATHON OIL COMPANY PINNACLE 1.D. : 812100
PROJECT # : (none) DATE RECEIVED 1 12/31/98
PROJECT NAME : BERTHA BARBER

SAMPLE DATE DATE

iD. # CLIENT I.D. MATRIX SAMPLED ANALYZED

04 MW-4 AQUEQUS  12/29/98 1/4/99

05 MW-5 AQUEQUS  12/29/98 1/4/99

PARAMETER UNITS MW-4 MW-5

PH (150.1) UNITS 7.04 6.98

CHEMIST NOTES:
N/A




. ‘ 2709-D Pan American Freeway NE

Albuguerque. New Mexico 87107
Phone (505) 344-3777

GENERAL CHEMISTRY - QUALITY CONTROL

CLIENT » MARATHON OIL COMPANY PINNACLE 1.D. 812100
PROJECT # : (none) SAMPLE MATRIX © AQ
PROJECT NAME : BERTHA BARBER
SAMPLE OuUP. %
PARAMETER UNITS PINNACLE 1.D. RESULT RESULT RPD
PH UNITS 812100-02 7.15 7.14 0
CHEMIST NOTES:
- N/IA

(Spike Sample Result - Sample Resuit)
% Recovery =

X100
Spike Concentration

(Sample Result - Duplicate Result)
RPD (Relative Percent Difference) =

X 100
Average Resuit




‘ .2709-0 Pan American Freeway NE

Albuqueraue. New Mexico 87107
Phone (505) 344-3777

GAS CHROMATOGRAPHY RESULTS

TEST . EPA 8021 MODIFIED

CUENT : MARATHON OIL COMPANY PINNACLE 1.D.: 812100
PROJECT # : (none)

PROJECT NAME : BERTHA BARBER

SAMPLE DATE DATE DATE DIL.
0. # CUENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED  FACTOR
01 MW-1 AQUEOUS  12/30/98 NA 1/4/99 1
02 MW-2 AQUEOUS  12/29/98 NA 1/4/99 1
03 MW-3 AQUEOUS 12/28/98 - NA 1/4/99 1
PARAMETER DET. LIMIT UNITS  ww-t MW-2 MW-3
BENZENE 0.5 UGIL 2.8 1.1 32
TOLUENE 0.5 UGIL 11 0.6 2.1
ETHYLBENZENE 0.5 UGIL 0.7 17 26
T‘ XYLENES 0.5 UGlL 2.1 2.0 21
SURROGATE:

BROMOFLUOROBENZENE (%) 104 116 115
SURRQGATE LIMITS (80-120)

CHEMIST NOTES:
N/A




GAS CHROMATOGRAPHY RESULTS

2709-D Pan Amerncan Freeway NE
Albuquergue. New Mexico 87107
Phone (50%) 344-3777

Fax {505) 344-4413

TEST : EPA 8021 MODIFIED

CLIENT : MARATHON OIL COMPANY PINNACLE 1.D.: 812100
PROJECT # . (none)

PROJECT NAME : BERTHA BARBER

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED _ FACTOR
04 MW-4 AQUEOUS  12/29/98 NA 114199 1
05 MW-5 AQUEQUS _ 12/29/98 NA 1/4/99 1
PARAMETER DET. LIMIT UNITS __ Mwa MW-5

BENZENE 05 uciL 16 180

TOLUENE 0.5 uGiL 15 41

ETHYLBENZENE 0.5 uGlL 27 67

TOTAL XYLENES 0.5 uciL 28 43

’OGATE:

BROMOFLUOROBENZENE (%) 108 101

SURROGATE LIMITS (80-120)

CHEMIST NOTES:
N/A




pNNACL;
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.2709~D Pan American Freeway NE

GAS CHROMATOGRAPHY RESULTS

Albuguercue. New Mexico 87107
Phone 1205) 344-3777
Fax 1305} 344-4413

SU GATE LIMITS:
C T NOTES:

NIA

REAGENT BLANK
TEST . EPA 8021 MODIFIED PINNACLE 1.D. 812100
BLANK I. D. : 010499 DATE EXTRACTED N/A
CLIENT - MARATHON OIL COMPANY DATE ANALYZED 1/4/99
PROJECT # : {(none) SAMPLE MATRIX AQUEQUS
PROJECT NAME : BERTHA BARBER
PARAMETER UNITS
BENZENE UG/L <0.5
TOLUENE UG/L <0.5
ETHYLBENZENE UG/L <0.5
TOTAL XYLENES UG/L <0.5
SURROGATE:
BROMOFLUOROBENZENE (%) 112

{80-120)




QMMT%

2709-D Pan American Freeway NE
Albuguergue. New Mexico 87107

Phone (505) 344-3777
Fax {505) 344-4413

GAS CHROMATOGRAPHY QUALITY CONTROL

Average Result

MSMSD
TEST : EPA 8021 MODIFIED
MSMSD # : 812100-02 PINNACLE 1.D. : 812100
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED : N/A
PROJECT # . (none) DATE ANALYZED : 1/4/99
PROJECT NAME : BERTHA BARBER SAMPLE MATRIX AQUEQUS
UNITS UG/L
SAMPLE CONC SPIKED % DUP DUP REC RPD
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS
BENZENE 1.1 10.0 10.9 98 10.9 98 0 (80-120) 20
TOLUENE 0.6 10.0 10.6 100 10.7 101 1 (80-120) 20
ETHYLBENZENE 1.7 10.0 125 108 124 107 1 (80-120) 20
TOTAL XYLENES 2.0 30.0 33.6 105 335 105 0 (80-120) 20
QvﬂST NQTES:
N/A
(Spike Sample Result - Sample Resuit)
% Recovery = X 100
Spike Concentration
(Sample. Resuit - Duplicate Resuit)
RPD (Relative Percent Difference) = X 100




. _.: Hall Environmental

s & Analysis Laboratory

Hall Environmental Analysis Laboratory 17/198
4901 Hawkins NE, Suite A
Albuquerque, NM 87109

Pinnacle Laboratories, Inc.

2708-D Pan American Freeway, NE
Albuquerque, NM 87107

Dear Mr. Mitch Rubenstein:

Enclosed are the results for the analyses that were requested. These were done
. according to EPA procedures or equivalent.

Detection limits are determined by EPA methodology. No determination of
compounds below these (denoted by the ND or < sign) has been made.

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

Sincerely:

Andy ﬁeeman

Assistant Laboratory Manager

Project: 9801001/MOC

4901 Hawkins NE, Suite A, Albuquerque, NM 87109
Ph (505) 345-3975, Fax (505) 345-4107
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Client:

Project:

Project Manager:
Project Number:

Compound
Naphthaiene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene

‘ Pyrene

Benzo(g,h.l)perylene

-k

Pinnacle Laboratories, Inc.
MOC

Mitch Rubenstein

812100

Hall Environmental
s Analysis Laboratory

Date Collected:
Date Received:
Sample Matrix:
Date Extracted:

8310 QC: BS/BSD 12/28

Sample Amount (ug/l)

<2.5

<2.5
<2.5

<0.2

<0.60
<0.3

<0.03

Spike
51.4

46.5
49.4

29.9

4.0
4.05

0.555

Recovery % Rec

28.5 55
30.3 65
32.7 66
22.8 76
.21 80
N 92
0.550 99

NA
NA

Agueous

NA

30.8

313

32.9

20.6

3.40

3.82

0.588

% Dup RPD
860 8
67 3
67 1
69 10
85 6
94 3
106 7




i Pinnacie Laboratories, mc. ‘ Cnnenav viani Ui v T —
B Network Project Manager. ___ Kimberly D. MicNeil ANALYSIS REQUEST
Pinnacle Laboratories, Inc.
2709-D Pan American Freeway, NE s
Albuquerque, New Mexico 87107 @ g
(505) 344-3777 Fax (505) 344-4413 Mr S -
2 5 8 18 2
o o ~|° W
Gl s o S| w =lsf B 2
M 3 0 a pagll B7 Y et INE I
= z gl 2 S e 1 N E =
Ola |2 7 al s als © ol% o
xl5la)a € v] @ Wiolsi%|a N|E .
Sl0]|miL GH ke Q slol8iEsl S =3 S
=2 158 Bl oy 2 S} B4 B4 TRRIZ2|Z]<
o oo SANHEE Elole|Els R Z|5 <« | &
HHEHHBHEH EHEERARHBH LHEEHHE
SAMPLE ID pate | nme |matrix| v (2|22 (22|85 2||S|¥|S|E|S|LBYS|8]|5]C]2
2\00- 03 12{z [1200] AQ | — X X
V /
: f
s 2\ ) b
PROJECT INFORMATION SAMPLE RECEIPT SAMPLES SENT TO: RELINQUISHED BY: 1. [RELINQUISHED BY: 2
PROJECT ¥ %[2100 Total Number of Containers PENSACOLA - STL-FL twe .\ Time ~ 3,._.. : time
PROJ. NAME: C Chain of Cuslody Seals PORTLAND - ESL-OR @ﬁ&ms‘s\ 0 QNQ /\g |2-00
QC LEVEL CETDD) v Received Intact? STL-CT edtiomg 9:_ _ plfiedname Date
loCREQUIREDS MS __MSD__ BLANK _|Received Good Cond./Cold STL- NEW JERSEY fYaneme v _JFGE engviv  Difoq
4>zc>m& RUSH! LAB NUMBER: N. CREEK Pinnacle {aboralories, Inc. ! Company
1 BARRINGER RECEIVED BY: 1. |RECEIVED BY: 2
DUE DATE: -Nﬁ. R COMMENTS . G’ SEQUOIA _ S a_c_afg | ) Signat o Time a
RUSH SURCHARGE: /(0 [0 Qf,@,@ @o@m csbﬁ Oh (6’ al hhwven. [ X g, Al 0l Q ﬁa /
CLIENT DISCOUNT:  —— . Prirgnd Na .m_a ? Printed Name Date
SPECIAL CERTIFICATION \a _/u« : ;\, jiﬁ; ,J_c 9 L\\Z\. mEZ N “\c\w.ox
’ Jeompany N AN o nMnA\. I Jcompeny (-

REQUIRED: mwﬁ! ql
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Committed o Your Success

Reviewed by:

Client:

Project Name:
Project Number:

Project Location:
Accession Number:

Project Manager:
Sampled By:

SIGNATURE PAGE

/
A e

Severn Trent Laboratorios
11 East Ofive Road
Pensacola FL 32514

Tel: (850) 474-1001
Fax: (850) 478-2671

™~

//QTL Project/Manager

/

PINNACLE LABORATCRIES
ALBUQUERQUE, NEW MEXICO

MOC

812100

BERTHA BARBER
901018

KIMBERLY D. MCNEILL
N/S

Other Laboratory Locations:

® 149 Rangowey Romd, Not Sllerce MA 01882
© 16203 Park Row. Sute 110, Houseon TX 77084
@ 200 Morvos Tunphe, Marvos CT 08468

® %5 Sauth Park Orive, Colchammes VT 05446

® 1S Fuloron Averue. Newasgh NY 12550

® Westhald Ea.ove Park. 53 Sautharmeson Rosd, Weatierd MA 01085
* 28 Rous 10, Whinpery NY 07981

© 77 Now Ousham Fosa, Edeon NI 0BB17




SEV,TRENT LABORATORIES. INC. - I’ENSAC"LORIDA
_ = === STATE CERTIFICATIONS
Comenited To Your Success

Alabama Department of Environmental Management, Laboratory ID No. 40150 (Drinking Water by Reciprocity with L)
rizona Ocpariment of Health Services, Lab [D No. AZ0589 (I{azardous Waste & Wastewater)
State of California. Department of Health Services, Labos atoiy ID No. (-2338 (Hazardous iVaste and Wastewatcer)
State of Connecticut, Department of Health Services. Connecticut Lab Approval No. PI{-0697 (Drinking Water, tHazardous Waste and Wastewater)
Delaware tHealth & Social Services, Divisian of Public Health, Laboratory {D No. FL094 (Drinking Water by Reciprocity with FL)

Florida DOI! Laboratory ID No. 81142 (Drinking Water), Laboratory ID No. E§1010 ({azardous Waste and Wastewarcr)

Florida, Radioactive Materials License No. G0733-1

Foreign Soil Permit, Permu No. S-37599

Kaunsas Depariment of Health & Environment, Laboratory D No. E10253 (Wastcwaier and [{azardous Waste)

Commonwealth of Kentucky, Naturai Resources and Environmental Protection Cabinet: Laboratory {D No. 900;3 (Drinking Watery
State of Louisiana. DHH, Office of Public Health Division of Laboratories, Laboratory (D No. 98-25 (Drinkung Waier)

State of Maryland, DH&MH Laboratory ID No. 233 (Drinking Water by Reciprocity with Florida)

Commonwealth of Massachuseus, DEP, Laboratory [D No. M-FL094 (Hazardous Waste and Wastewater)

State of Michigan, Bureau of E&Occt (No Laboratory ID No. assigned by state) (Drinking ater by Reciprocuy with Florida)

New t{ampshire DES, Laboratory (D No. 250598-A (Wastewater)

State of New Jersey, Department of Environmental Protection & Energy, Laboratory ID No. 49006 (Wastewater)

New York State. Department of Health, Laboratory ID No. 11503 (Wastewater and Solids/Hazardous Waste)

North Carolina Department of Environment, Health, & Natural Resources, Laboratory ID No. 314 (I{azardous Wastc and Wastewaterj
North Dakota D& Consol Labs. Laboratory ID No. R-108 (l{azardous Vaste and Wastewater by Reciprocity with Californiaj

State of Oklahoma, Oklahoma Department of Environmental Quaiuty, Laboratory [D No. 9810 (Hazardous Waste and Wastewaterf
Commonweallh of Pennsylvania, Department of Environmental Resources. Laboratory ID No. 68-467 (Drinking Water)
_South Carolina DH&EC, Laboratory ID No. 96026 (Wastewater by Reciprocity with FL and Solids/Hazardous Waste by Reciprocity with CA)
Tennessee Depanment of Health & Environment, Laboratory ID No. 02907 (Drinking Water)

Tennessee Division of Underground Storage Tanks Approved Laboratory

Virginia Department of General Services, Labaratory (D No. 00008 (Drinking Water by Recipr;')ci(y with FL)

State of Washington, Depariment of Ecology, Laboratory ID No. C282 (Hazardous Waste and Wastewater)

West Virginia Division of Environmental Protection. Office of Water Resources, Laboratory ID No. 136 (Hazardous Waste and Wastewater b
Reciprocity with FL)

American Industrial Hygiene Association (AII{A) Accredited Laboratory, Laboratory D No. 9133

\word\certlist\condcert.ist revised 12/09/98

J part ol




SEVERN TRENT LABORATCRIES

Analysis:

Accession:
Client:

Project Number:
Project Name:

Project Location:
. Department:

. - LS = 5 = 3 A 3 -4
L1 East CZilive Rcad :ensacc;a,.‘or-aa

Analysis Report

Group of Single Wetchem

901018

PINNACLE LABORATORIES
812100

MQC

BERTHA BARBER

WET CHEM

14 (850)

474-1001




SEVERN TRENT LABORATORIES p :

11 Zast Tlive Road Censaccla,®-lor:Za 2514 (850) 474-1001

{0) Page :
1

Jdate ll-Jan-99
"FINAL REPORT FORMAT - MULTIZLE"
Accession: 901018
Client: PINNACLE LABORATCRIES
Project Number: 812100
Project Name: MOC

Project Location: BERTHA BARBER

Test: Group of Single Wetchem
QcLevel: II

Parameter: Unit: Resulrt: R.L: Batzh: Q:

Client ID: 812100-01 Lab ID: Q01

TOTAL CISSOLVED SOLICS
(160.21) MG/L 7000 5

Comments:

TDWGOGZ

Client ID2: 812100-02 Lab I2: 202
TOTAL DISSOLVED SOLITS

(160.1) MG/L 5200 5 TDWGO02

Comments:

Client ID: 812100-04 Lab ID: Q03
TOTAL DISSCLVED SOLIDS

(160.1) MG/L 1900

TDWOO02
Comments:

Client ID: 812100-05 Lab ID: 004

TOTAL DISSOLVED SOLIDS .
{160.1} MG/L 4200 S TDWOCZ
Comments:




SEVERN TRENT _ABORATCRIES .;1 Tast Clive Road ?ensaccla.‘ori"a 12814 {850) 474-1001

' {0) Page 2
. Date 11-Jan-99

"FINAL REPORT FORMAT - MULTIPLE"

Accession: 901018
Client: PINNACLE _ABORATORIES
Project Number: 812100

Project Name: MOC
Prcject Location: BERTHA BARBER

Test: Group of Single Wetchem
Client ID: Lab Matrix: Date/Time Date

ID: Sampled: Received:
812100-01 001 WATER 30-DEC-98 0903 05-JAN-99
312100-02 002 WATER 29-DEC-38 1420 05-JAN-99
312100-0C4 003 WATER 29-DEC-98 1355 05-JAN-99
312100-0% 004 WATER 29-DEC-3%8 1330 0S5-JAN-99




SEVERN TRENT LABORATORIZS

. 11 Zast Zlive Road ?ensac:’.a.lori:ia

32814 (850) 474-1001
[0) Page 3
Date l1-Jan-99
"Metncd Reporc Summarzy”

Accession Number: 901018

Client: PINNACLE LABORATCRIES

Project Number: 812100

?roject Name: MQOC

?roject Location: BERTHA BARBER

Test: Group of Single Wetchem

Client Sample IQ: Paramecer: Unic: Result:

312100-01 TOTAL DISSCLVED SOLIDS (160.1) MG/L 7000

312100-02 TOTAL DISSOLVED SOLIDS (160.1) MG/L 5200

312100-04 TOTAL CISSOLVED SOLIDS (160.1) MG/L 1800

312200-05S TOTAL ZISSCLVED SOLIDS '160.1) MG/L 4200




. : e
e ememay e TE AT r e omm w A ‘ - - ~“VTieem = ~ Taresz~~13 ’;:a 12814
TTUTEN TEERIT LABCTRATCORIES Zast Z.lve zoac z sacoli, T pe

Analysis Regcr:

Analysis: POLYNUCLEAR ARCMATICS BY 3310

Accessicn: 801018
Client: PINNACLE LABORATORIES

Froject Number: 812120
Prcyject Name: MOC
Eroject Location: BERTHA BARBER
. Defarcment : SEMI.VOLATILE FUELS




i,
4

i

JERN TRENT _ABORATCRIES ‘ . Zasc Tlive Ecad ?ensaccl’?l

Ji Fage L
Zats ll-Jan-¢9
"INz REPORT FORMAT - SINGLE"
Accessicn: 301018
Zlient: PINNACLE LABCRATCRIES
?rcject Number: 812100
freject Name: MOC

?roject Location: BERTHA EBARBER
Tast: POLYNUCLEAR ARCMATICS BY 8310 R

Analysis Method: 8310/Test Methods Zfor EZvaluating Solid and Haz YWastes, 5W-846, 3rd Ed
Extractizn Mechod:

3510/Test Methods isr Evaluating Solid and Haz Wasts. SW-346, 3rd Ed.
Matrix: WATZR

2C Level: IT

Lab Id: 001 Sample Cate/Time: :0-DEC-38 0903
Zlient Sample Id: 812120-21 Received Date: 25-JAN-39
Batch: 2AW002 A Extraction Cate: 05-JAN-39
Blank: A Dry Weignt %: N/A Anaiysis Date: $9-JAN-39
faramecer: Jnizs: Resulrs: ApL LhTs: <
ACENAFHTHENE UG/L ND N
ACENAPHTHYLENE uG/L ND s

ANTHRACENE UG/L ND 1

BENZO (a) ANTHRACENE UG/L ND 5

8ENZ0O (a) PYRENE UG/L ND i

BENZO (o) FLUORANTHENE UG/L ND 1

BENZO(g,h, 1) PERYLENE UG/L ND i

BENZO (x) FLUORANTHENE uG/L ND 1

7“HRYSENE UG/L 1 hA

DIBENZC({a,h) ANTHRACEME UG/L ND i

FLUORANTHENE UG/L 3 L

FLUORENE UG/L 3 1
INDENO(1,2,3-cd) PYRENE UG/L ND 1

MAPHTHALENE UG/L 5 1

PHENANTHRENE UG/L 2 L

PYRENE UG/L 3 i
L-METE'({LNAFHTHALENE UG/L 32 e
2-METHYLNAPHTHALZENE UG/L e P

S - THLCROANTHRACENE %*REC."SURR 36 23-1:3

ANALYST INITZIALS AAH

Jommencs:




IZVIRN O TRENT LABCRATCRIES 11 Zast ~<live Zoad ‘Censaccla, Wicrida IZTii ©859: $74-:1201
i3) Page 2
Cate 11-Jan-99
"EINAL SEPCRT FORMAT - SINGLE"

AcCT2ssiIn: 901C1iz
Illent:. PINNACLZ LABCRATCRIZS
frzyecs Number: 312120
croject lMame: MOC
Fro7Tect Locarticn:  S3ERTHA BARBER
Tzst: BPOLYNUCLZAR ARCMATICS BY 3310
Analysis Methnzd: 3315/Test Methcds f2r Evaluating Solid and Haz Waste, SW-846, 3rd Ed.
Ixtraction Method: 3510/Test Methods for Evaluating Solid and Haz Waste, 3W-846, 3rd Ed.
Matrixk: WATEZR
2C Level: II
~ac Id 002 Sample Date/Time: 29-DEC-98 1420
<ilent sample Id: 312200-Cz2 Received Date: 0S5-JAN-99
Zatch: 2AW002 Extraction Date: 0S-JAN-239
Zlank: A Dry Weight 5: N/A Analysis Date: 09-3AN-99
Taramet=sr Jnits: Resulcs: RpT LmLs: 2
ACEMAPHTHENE UG/L ND 1
ACENAFHTHYLENE UG/L ND 1
ANTHRACENE UG/L ND 1
3ENZO {a) ANTHRACENE UG/L ND 1
BENZC {a) PYRENE UG/L ND 1
BENZC (D) FLUORANTHENE UG/L ND 1
8ENZC (g, h, i) PERYLENE UG/L ND 1
8ENZ0Q (k) FLUORANTHENE UG/L ND 1
THRYSENE UG/L ND 1

..;IBENZG ‘a3, h) ANTHRACESNE IG/L ND 1
FLUORANTHENE UG/L ND 1
STLUCRENE UG/L ND 1
INDENO :1,2,3-cd) PYRENE UG/L ND 1
HMAPHTHEALENE UG/L ND 1
PHENANTHRENE UG/L ND 1
PYRENE UuG/L ND 1
L-METHYLNAPHTHALENE UG/L 2 1
S -METEYLNAFHTHALENE JG/L 2 1
. HLZRCANTHRACENE 3REC.,SURR 76 23-1z:2
ANALYST INITIALS HAH
mments:




Aaccessicn 901018
Ilient: PINNACLZ _ABORATCRIZES
Frojact Nlumcer: 8121170
Srziect llame: MOC
fretect Locaticn: BERTHA EBARBER
2st:

POLYNUCLZAR ARCMATICS BY 2310 . L .
3310/Test Methods ZIor Zvaluating Solid and Haz Waste, SW-346, 12
31510/Test Methods Icr Evaluating Solid and Haz Yasts, SW-346,

Anaivsis Metnad: rd
IXLracIizn Metnhod: rd

1M

Mac:ix:_ WATER .
L Level: II

Lab I3 . 003

Sampie Cate/Time: 239-DEC-98 1355
Jiis2nt Sampls Id: ’3121700-04 ‘ Received Cate: 05-JAN-99
2atch: FAW00Z ) Extractizn Date: 5-JAN-99
2lank: A Dry Weight *: N/A Anaivsis Date: 09-JAN-%9
SArZMEen=TY tnizs: RESLULIIS: IPT Lots: 2

ACZNAFHTHENE

T UJG/L ND -
ACENAPHTHYLENE UG/L ND L
ANTHRACENE UG/L ND 1
3ENZO (a) ANTHRACENE UG/L ND 5
3ENZC (a) PYRENE uG/L ND i
2ZNZO (b} FLUCRANTHENE UG,/'L ND :
BENZO(g,nh, 1) PERYLENE UG/L ND L
3ENZO k) FLUCRANTHENE UG/L ND h
“HRYSENE UG/L ND L
CIBENZO(a.n) ANTHRACENE uG/L ND 1
FLUORANTHENE UG/L 3 l
FLUORENZ UG/L 1 1
INDENO(1,2,3-cd) PYRENE UuG/L ND M
NAPHTHALENE UG/L 5 1
SHENANTHRENE UG/L 2 i
2YRENE UG/L 3 1
L -METHYLNAPHTHALENE UG/L 17 L
- -METHYLNAPHTHALENE UG/L 12 L
~ = THLCRCANTHRACENE REC/SURR 124 23-1:2%
ANALYST INITIALS HAH

lomments:




PZEM TRINT LABORATSRIZ . Tast Jlive Rocad ?ensac:la.‘.""""= IZ3i4 38Q)

e -

CRT FORMAT - SINGLZ"

Accessizn:

. 901018

llient: PINNACLE _ABORATCRIES
sroject tumber: 812100

frojact Mame: MOC

;ro;e:: Location: 3ERTHA BARBER

Test: POLYNUCLEAR ARCMATIZS =Y 3310

Analysis Mechecd: 8310/Test Methods <cr Evaluating Solid and Haz Wasts, SW-346, 3rd Ed.
Ixtract:ion Method: 3510/Test Methods Zor SZvaluating Solid and Haz Waste, SW-846, 3rd =d.
Matrix: WATER

€ Level: IT

Lab I 004 Sample lDate/Time: 29-DEC-338 1330
lilent Sample Id: 812100-0% Received Date: 0S-JAN-39
2atch: FAW002 Extracticn Date: JS-JAN-693
3lank: A Dry Weight %: N/A Analysis rlate: J9-JAN-29
faramesTsr: Znizs: Results: Rpt Lmts oF
ACENAF=THENE SG/L ND -

ACENAFPHTHYLENE UG/L 2 -

ANTHRACENE UG/L ND 1

3ENZD ' 3) ANTHRACENE UG/L ND 1

3ENZOi{aj PYRENE UG/L ND 1

3ENZC iz} FLUORANTHENE UG/L ND i

BENZO{g,h, i) PERYLENE UG/L ND 1

3ENZC (k) FLUORANTHENE UG/L ND i

ZHRYSENE UG/L ND i

CIBENZC (3, h) ANTHRACZNE UG/L ND 3

FLUORANTHENE UG/L ND 1

FLUOREME UG/L ND 1

INDENO(1,2,3-cd) PYRENE UG/L ND 1

JAPHTHALENE 3G/L ND i

PHENANTHRENE JG/L ND e

2YRENE ' UG/L ND i

L-METHYLNAPHTHALENE UG/L 4 :

Z-METHYLNAPHTHALENE UG/L < i

L -THLCETANTHRACENE ¥*REC.ZURR 34 Z2-1:%

SWNALTST INITIALS HAH




SZUTRM OTEINT LABCRATCRIZS
'Merncd Repcrz Summary”
accessicn Numper: 301018
llient: PINNACLE LABORATCRIES
2roject Numgcer: 8121CC
Presect lame: MOC
Frcoect LIcatice BERTHA EARBEIR
Test: POLYNUCLEAR ARCMATICS 87 £310

- an -

W
[
N
I
W
(&)
[
<
(92

Parameter:

CHRYSENE
LUCRANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE

PYRENE

L -METHYLNAPHTHALZNE
2-METHYLNAPHTHALEZNE
L-METHYLMNAPHTHALZNE
2-METHYLNAPHTHALZNE
FLUORANTHENE
FLUORENE
NAPHTHALENE
PHENANTHRENE

PYRENE
1-METHYLNAPHTHALENE
2 -METHYLNAPHTHALENE
ACENAPHTHYLENE
1-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE

Al
1]
n
[=
b
ad

PRI ST I R N A vad bak Bid SN AaS Lad 4ot

'
o3

(SR S o9




11 East Olive Rd i Pensacola.iFL 32514 (850) 474-10(')71

.Data Quaiifiers for Final Report ‘

STL-Fensacola inoraanic/Organic and AFCEE Prolects (under QAPF)

J4 (For positive resuits)

Temperature limits exceeded (<2°C or > 6°C)
J (TICs) The reported vaiue is guantitated as a TIC: therefore, it is estimated
(For positive resuits)

LCS or Surrogate %R is > upper control limit (UCL) or < lower controt limit (LCL)
(For positive results) The reported value is > the labaratory MDL and < lowest calibration standards;

SEVERN TRENT LABORATORIES

#ierefore. the quantitation is an estimation
J (AFCEE descnption) The analyte was positively identified, the quantitation is an estimation
R1 (For nondetects) Temperature limits exceeded (<2°C or > 6°C)
R2 Improper preservation, no preservative present in sample upon receipt
R3 Improper preservation, incormrect preservative present in sample upon receipt
R4 Holding time exceeded
RS Collection requirements not met, improper container used for sample
R6 LCS or surrogate %R is < LCL and analyte is not detected or surrogate %R is < 10% for detects/nondetects
R7 Internal standard area outside —50% to +100% of initiat calibration midpoint standarg.
R8 Second source calibration verification exceeds acceptance criteria.
R (AFCEE descnption)  The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria
F < {aboratory or AFCEE RL and > laboratory MOL
F (AFCEE description) The analyte was positively identified but the associated numerical value is below the AFCEE or1ab RL
u2

< Laboratory MDL (value for result will be the MOL, never below the MOL)
U (AFCEE descnption) The analyte was analyzed for but not detected. The associated numerical value is at or below the MDL
8 (AFCEE description) The analyte was found in the associated blank, as well as in the sample
@ Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis)
- Elevated reporting limit due to dilution into calibration range
Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis)

Elevated reporting timit due ta insufficient sample size
Oiluted out

mgoll

A matrix effect was present (sampie was analyzed twice to confirm or chromatogram had interfering peaks)
Incorrect sample amount was submitted to the laboratory for analysis

ND = Not Detected at or above the STL-Pensacola reporting fimit (RL) N/S = Not Submitted N/A = Not Applicable
DL = Laboratory instrument Detection Limit

MDL = Laboratory Method Detection Limit
. = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) _

Any time a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or
prepared or analyzed after holding time, client must be notified in writing (i.e. case narrative)

Florida Projects Inorganic/Organic

Y1 Improper preservation, no preservative present in sample upon receipt
Y2 Improper preservation, incorrect preservative present in sampie upon recetpt
Y3 Improper preservation, sample temperature exceeded EPA temperature limuts of 2-69C upon receipt
Y (FL description) The analysis was from an unpreserved or improperly preserved sample. Data may not be accurate
Q Sample held beyond the accepted holding time
| The reported value is < Laboratory RL and > laboratory MOL
S]] The reported vaiue is < Laboratory MDL (value for sample resuit is reported as the MDL)
. U (FL description) Indicates the compound was analyzed for but not detected
T The reported value is < Laboratory MOL (vatue shall not be used for statistical analysis)
Y The analyte was detected in both the sample and the associated method blank
J1 Surrogate recaovery limits have been exceeded
J2 The sample matrix interfered with the ability to make any accurate determinations
J3

The reported value failed to meet the established quality controt criteria for either precision or accuracy
J (FL description) Estimated value; not accurate

ICR Projects inorganic/Organic
Al Acceptable R6
Examples: ICR Flags

Rejected

R6 = Laboratory extracted the sample but the refrigerator maifunctioned so the extract became warm and client was notiﬁed. ' o
R6 = Sample amived in laboratory in good condition: however, the laboratory did not analyze it within EPA's established holding time limit

CLP and CLP-iike Projects: Refer o referenced CLP Statement of Work (SOW) for exptanation of data qualifiers

.-a.a..-.-“-lmmn revised | /598 *
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Qualizy Control Repor:

Analysis: Group of Single Wetchem

Accessicn:
Clienc:

Project Number:
Project Name:

Project Location:

Department:

301018

PINNACLZ L_ABORATCRIZS
812100

MOC

BERTHA BARBER

WET CHEM

(850) 474-1001




SEVERN TRENT LABORATORIES ‘ 11 East Tlive Road Pensaccl,? crida :ZSi4 (850) 474-1001

(0) Fage 1
g Sate :1-Jan-99
. "WetChem Cualizy Ccntrol Report”
rarameter: TDS
Batch Id: TDWOO2
Blank Result: <5
Anal. Method: 160.1

Prep. Method: N/A
Analysis Date: 08-JAN-99

Prep. Date: 05-JAN-39
Sample Duplication.

Sample Dup: 901018-1
Rept Limit: <5

Sample Result: 702S

Dup Result: 7015
Sample RPD: 0

Max RPD: 16

Dry Weight¥% N/A

Matrix Spike

Sample Spiked: N/A
Rept Limict: N/A

Sample Result:
Spiked Result:
Spike Added:
¥ Recovery:
% Rec Limits:
Dry Weight¥%

v
. ICV Resulct:

True Result:
¥ Recovery:
¥ Rec Limirs:

LCS
LCS Result: 300
True Result: 2393
% Reccvery: 102
% Rec Limats: 77-129




SEVERN TRENT _ABORATCORIES ‘ 11 Zast Clive Road ?ensaccla.‘lcrida 32514 1850) 474-1001

[0) Page 2
. _ Date ll-Jan-99
----- Common roctnotes WetChem -----
N/A = NOT APPLICABLE.
N/S = NOT SUBMITTED.
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELCW S™L REPCRTING LIMIT;
N/D THEREFORE, THE RPD IS "NOT CALCULARLE" AND NO CONTROL LIMITS APPLY.

= NOT DETECTED AT OR ABOVE THE STL-PENSACOLA REPORTING LIMIT (RL).
R = REACTIVE
T = TOTAL

G SAMPLE AND/OR DUPLICATE RESULT IS BELOW S X STL REPORTING LIMIT AND
THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT
OR BELOW STL REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL".

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY
BEING QUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE.

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE.

+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE.

* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION
AND/OR ANALYSIS) .

@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX {DILUTION PRICR TO DIGESTICN
AND/OR ANALYSIS) . .

P = ANALYTICAL (POST DIGESTION) SPIKE.

I = DUPLICATE INJECTION.

& = AUTOMATED .

F = SAMPLE SPIKED > 4 X SPIKE CCNCENTRATICON.

N/C+ = NOT CALCULABLE

H =

SAMPLE AND/OR DUPLICATE RESULT IS BELOW S X STL REPORTING LIMIT AND THE
ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL REPORTING
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL".

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL".
Z = THE SAMPLE RESULT FOR: THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER,
NH THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATICNS.

SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT
AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL

REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OQUT OF CONTROL".
. () SAMPLE IS NON-HOMOGEMNEQUS.
»

= REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATICN STEP FOR CN.
(CA) = SEE CORRECTIVE ACTIONS FORM.
**« MATRIX INTERFERENCE

SW-846, 3rd Edition, latest EPA-approved edition.

EPA 600/4-79-020, Revised March 1983.

STANDARD METHODS, For the Examination of Water and Wastewater, latest EPA-apprzved edition.
NIOSH Manual of Analytical Methods, 4th Edition. o
ANNUAL BOOK OF ASTM STANDARDS, YOLUMES 11.01 and 11.02, latest EPA-approved edition.
METHCDS FOR THE DETERMINATICN OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES,
EPA600/R-93/100, AUGUST 1993

METHODS FOR SOIL ANALYSIS, PART 2

2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITICN.
STL-FN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE.

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN

THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES.
2. PH.

PH PRECISION IS MEASURED 3Y THE ABSOLUTE DIFFERENCE BETWEEN THE
SAMPLE AND DUPLICATE ANALYSIS.

FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN
THE SAMPLE AND DUPLICATE ANALYSIS.
RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) .

3. FLASHPOINT.

RPD LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES.

DPH = DOLLY P. HWANG RB = REBECCA BROWN WH = WENDY HAGGARD

ED = ESTHER DANTIN CR = CYNTHIA ROBERTS AB = AMY BRADLEY

BE = BETTY EVERTON PLD = PAULA L. DOUGHTY JTZ = JONATHAN T. ZIENTARSKI
RH = =

RICKY HAGENDORFER LT LISA TORRES




LABCRATCRIES Ll Zast Clive ko 22514 850! +74-1001
Zualiry Zontrcl Repor:

Anaiysis: POLYNUCLEAR ARCMATICS B3Y 32310

Accesssion: 3010138

Client: PINNACLE LABORATORIZS

Project Number: 812130

Projec:t lame: MOC

Prciect Locaticn: S8ERT=EA BARBER

Cepartment: SEMI /CLATILE FUELS




JZUZRN TRENT LABCORATCRIZES 1l Zast Clive Foad =eﬂsac:‘.3.‘:‘:l’ia ISl 380 474-1301
.. Fage .
Zats Ll-jan-%3
_ “nC Zepcr®

Tietan Water Slank

zaccen: j=3-\2 s Xelel

Analiysis Mechod: 8310/Test Methcds for Evaluating Solid and Haz Wasts, SW-846, 3rd Ed.
Ixtractizn Methed: 351Q/Test Methzds Zor EZvaluating Solid and Haz Waste, SW-246, 3rd E4.

2lank I32: A
farameters:

ACENAFHTHENE
ACENAPHTHYLENE
ANTHRACEZENE
ZENZO {a) ANTHRACENE
ZENZC '3 FYRENE

ZENZC  =: FLUCRANTHENE
2ENZC 2,2, 1) PERYLENE

2ENZ0 k) FLUORANTHENE
THRYSENE
-IBENZCT 2, ANTERACENE
TLUORANTHEENE

TLUCRENE
CNDENC (1,2, 3-cd) PYRENE
NJAPHTHALENE
HENANTHRENE

SYRENE

- -METEYLNAPHTHALENE
- -METEYLNAPHTHALENE
2 -CHLCRCANTHRACENE
ANALYST

. lzmmencz:

Date Analyzed:

Date Extractead:

Jnics: Resulcts:
UG/L ND
GG/L ND
UG/L ND
UG/L ND
UG/L ND
UG/L ND
UG/L ND
UG/L ND
JG/L ND
UG/L ND
JG/L ND
JG/L ND
UG/L ND
UG/L ND
UG/L ND
UG/L ND
UG/L ND
UG/L ND
%$REC,SURR &1
INITIALS HAH

05-JAN-93

Repcrting Limits:

[ T e I il sl Ui sl Sl o




XaTaliR- '
—n "2C Repcro!
Titlis: Water .7ZS

§at§3=_ PAW0OO2

Analys:is Me;hod: 8310/Test Methcds for Evaluating Solid and Haz Waste, SW-846, 3rd Ed.
Ixtraczicn Method: 3510/Test Metncds fcor Evaluating Solid and Haz Waste. SW-846, 3rd Ed.
RS Tatsz ifnaiyzed: 09-JAN-3S RS Date Extracted: 05-JAN-3G

- - Spike Sample ]S RS Rec

drametsrs: Added Conc Conc %¥Rec Lmts

ACENAFHTHYLEINE

—
o
w
A
[

2ENZC'x) FLUCRANTHENE
THRYSENE
PHENANTHREINE

SYRENE

p=X ey

SS 45-127
80 5§8-131
69-131
68 63-124
80 51-12%

WWWOW
W <)~
I
o
ST NS BN R V)
OOV WO
~3
~

Jurrcgatss:
2 -CHLCROANTHRACENE

!lotes:
/S = NOT ZUBMITTED N/A

. = NOT APFLICABLE 2 = CILUTED CUT
JG/L = PARTS PER BILLION.

Vimwalo

CraTfrme o~ < = LESS THAN REPORTING LIMIT.
* = ALUEZS CUTSIDE OF QUALITY CONTROL LIMITS.
SOURCES

FOR CONTROL LIMITS ARE INTERNAL LABORATCRY CUALITY ASSURANCE
PROGRAM AND REFERENCED METHCD

h S




) "QC Repecrz” ,
litlis: Water Matrix SpikesMatrix Spike Zuplicate
2atch- PAW0O02 .
Analysis Metnzd: 8310/Test Methnods Zor Evaluating Solid and Haz Wasts, SW-346, 3rd Ed.
ixtrazcricn Msthcd: 31510/Test Methcds Zor Zvaluating Solid and Haz Waste, SW-346, 3rd E4.
Zry Weignt -:- N/A MS Date Analyzed: 09-JAN-3% MS Date =xtracted: 05-JAN-99
sampis Spiked: 201018-3 MSD Cate Anaiyzed: 09-JAN-39 MSD Cate EZxtracted: 05-JAN-99
Spike Sample MS MS  MSD MSD RPD Rec

Farameters: Added Conc Conc ¥Rec Conc %Rec RPD Lmts Lmts
ACEMAPHTHYLENE 10.8 <l 3.8 32 6.7 52 64* S1 18-146
3ENZC (k) FLUCRANTHENE 9.3 <1 7.3 78 7.9 35 9 40 26-137
HRYSENE 9.7 <1 7.4 76 9.0 93 20 89 16-156
ZHENANTHRENE 9.7 1.5 7.8 54 9.0 76 17 36 30-145
BYRENE 9.5 3.5 6.3 29 10.4 73 36 41 39-137
Siirrcgacas:
I - THLOROANTERACENE a8 100 28-138
Jimments:

MATRIX SEIXE/MATRIX SPIKE CUPLICTATE HAD RECCVERY(S) AND/CR RPD(S) TZUTSIZZ

ACCEPTANCE LIMITS DUE 7O MATRIX INTERFERENCE. REFER T2 LCS CATA.

iotes:
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT
UG/L = PARTS P2ER BILLICN. < = LESS THAN REPORTING LIMIT.
* = VALUES COUTSIDE OF QUALITY CONTROL LIMITS.

SOURCES FCR CONTROL LIMITS ARE INTERNAL LABORATORY CUALITY ASSURANCE
PROGRAM AND REFERENCED METHCD.




PARTICULATES ARE REMOVED 3Y FILTRATICN OF THE SUPERNATANT LIQUI

SAMPLE PREPARATION AND CALCULATICNS FOR DISSOLVED GAS ANALYSIS
WATER SAMPLES USING A GC
175, ROBERT S. KERR EMNVIRONMENTAL RESEARCH LABO

TCRY,
AUGUST 11, 1994.

JSEPA,

AEN-ZN USES THE MOST CURRENT PRCMULGATED METHODS CONTAINED
MANUALS.

S5W = STEVE WILHITE
KW = RITA WINGO
¥S = KENDALL SMITH
LBL = LISA BIZZELL-LOWE
LP = LEVERNE PETERSON
fLC = PAULA DOUGHTY
~X = DARLENE KINCHEN
BT - BECKY TREMMEL

= HOLLIZ HOFFMAN

HOLLY CHANCE

TUIEN TEEINT LABORATCRIES "1 S slive Road ’Jensac:la,'Cf-:?- iZS8is
) Fag
Cate 1l
Tozmmen Motatizn fzr Organic RepcrIiing
s .5.-:~:O'1‘ STEMITTE
2 = NOT APPLICABLE
23 = MICRCGRAMS
737 = PARTS PER BILLION
: = PARTS PER BILLICN
= MILLIGRAM PER CUBIC METER
PART PER MILLION BY YVOLUME
G, = PARTS PER MILLION
3L = PARTS FER MILLION
= LESS THAN
Z = NOT CETECTED AT CR ABOVE THE STL-PENSACCOLA REPORTING LIMIT iRL).
s Z¥CEZED THE CALIBRATION CURVE: THEREFORE, RESULTS ARE ESTIMATED.
> "RCES FOR CCNTROL LIMITS ARE NTERNAL LABORATORY QUALITY ASSURANCE FROGRAM
ANHE REZFERENCED METHOD.
RuRIC SGILS ARE REPORTED CN A CTRYWEIGHT BASIS.
FT LATS = REPCRTING LIMITS BASED TN METHOD DETECTION LIMIT STUDIES.
TEZ SELATIVE FERCENT DIFFERENCEZ 'R CEVIATICN)
z.. IIUFIC
AEN TGAS THROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTICN CN CCLUMN
WITH FLAME IONIZATION CETECTOR (FID).
LEUN IZ/FIX
AEN GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLEZING
DIRECT INJECTION ON CCLUMN WITH THERMAL CONDUCTIVITY DETECTOR (7TCLC)
AND FLAME IONIZATICN DETECTOR (FID).
~ER 3T/ FPD
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTICN ON CCLUMN
WITH FLAME PHOTCMETRIC CETECTCR (FPD) IN SULFUR-SFECIFIC MODE.
LEW NI/ PID
AEN 7AS CHROMATOGRAPHIZ METHOD EMPLOYING DIRECT INJECTICN ON COLUMN
WAITH FPHOTCIONIZATICN CETECTOR (PID) .
2 T IUTCC
AEN 3GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTICON CN CTLUMN
WITH THERMAL CONDUCTIVVITY ZETECTZR (TCD) .
“i--4a METHOD 3020 -
FARTICULATE MATTER IS REMOVED BY ALLCWING PARTICULATES 7O SETT:E_;E,
THE SAMPLE CONTAINER AND CECANTING THE SUPERNATANT LIQUID. EXCESSIVE

D.

N
N

HEADSPACE EQUILIBRATION TECHNIQUE, RSK ZCTP2-

IN THE REFERENCE




Severn Trent Laboratories of Florida
SAMPLE INSPECTI(R

PROJEED

Opipiy

Lab Accession #:

. ‘Was there a Chain of Custody? Yes No*

2. Was Chain of Custody properly( Y;;) No*
filled out and relinquished?

3.  Were samples received cold? Yes > No*
(Critenia: 2°-6°C: STL-SOP 1055)

4. Were ail samples properly Yes No*
labeled and identified?

5. Did samples require splitting? Yes* -
Req By: PM Client Other*

6. Were samples received in proper (Yes No*

containers for analysis
requested?

Were all sample containers
recewved intact?

-~

N/A

Airbill Number(s): 441 - L=\ T - COLA

Cooler Number(s): —TRgALD

Cooler Weight(s): 59

Qut of Control Events and Inspection Comments:

10.

11

12.

13.

FORM
Date Received: 05 S&(L'\ qo(
No*  N/A

Were samples checked for

preservative? (Check pH of all H:0
requiring preservative (STL-PN SOP 917)
except VOA vials that require zero
headspace)’

Is there sufficient votume far

analysis requested?

( fes) No* N/A

(Can)
Were samples received within Yes ) No*
Holding TiMe? gesen 1o sT-s0p 10401
Is Headspace visible > 4" in Yes* No (N/A
diameter in VOA viais?* If any
headspace is evident, comment 1
in out-of-controt section.
If sent, were matrix spike bottles  Yes  No* (N/A
returned?
Was Project Manager notifiea of  Yes  No* /N/A

problems? (initials: )

Shipped By: Feb Ex

Shipping Charges: K /A

[

—.C
C?,oler Temp(s) (°C):3. D

(LIST THERMOME TER NUMBER(S) FCR VERIFICATION)

Inspected By: k)&&p
\

. Note who requested the splitting of s

ples on the C

*

PH resuits (STL-SOP 938).

of-conwrot (STL-SOP 938).

WORDIELKINS\SAMPCTRL\PSIF2.00C  December 22, 1998

Section of this form.

(USE BACK OF PSIFFOR ADDITIONAL NOTES ANO COMMENTS } g

Date:fbf)-&w\ qq Logged BVZ%{/ Date: 05'% -59
4 oA

Note ail Qut-of-Controf annl/or questionable events on Comm‘«)l Section of this form.
All preservatives for the State of North Carolina, the State of New York, and other requested samples are to be recorded on the sheet provided to recorg

Accoraing to EPA, %" of headspace is allowed in 40 mi viais requiring volatite analysis, however, STL makes ft policy to record any headspace as out-




Pinnacle Laboratories, Inc.

Interlab Chain of Custody

o]

one AN e

ey
W Network Project Manager: Kimberly D. McNeill ANALYSIS REQUEST
Pinnacle Laboratories, Inc.
2709-D Pan American Freeway, NE = o
Albuquerque, New Mexico 87107 e g 5]
(505) 344-3777 _Fax (505) 344-4413 < ] W
2 2 wi |8
a S e GlgR @
[ o >~ -~ 1o Q © (] =
2|3 z| |g|z s |12 212k | |2]8] |
Qlag | 7 8l ols o |g © |5 G
AEE HEEE: a18ls|a 15k 1=[812] |8
clole]l« E 51 Ke) 0 ~1cl18E5 2 G w
ol-|=|~ 2 olx|glelzlzRl2]|2]|< @
’ 2 ble olp|2|s =8 Rl 5 g B NI Z 2] o]y
8 M g1 X9l ,lE olc|ln|RIL|2]2 3 M ala2|=18
sjola| olo|s anOEZNZem& MmOu
SAMPLE ID DATE | TME |MATRIX| LABID |Z | = | = FlElo|T]oj>jmjoja|oj0 o)L mD o O}z
12100 - 0! 1220 0903 X X
-02 12)A4 [A 20 jat X
- 04 12% X X
-05__ Vv 122D WV
PROJECT INFORMATION SAMPLE RECEIPT SAMPLES SENT TO: RELINQUISHED BY: 1. |[RELINQUISHED BY: 2.
prOJECT#: %] 2100 Total Number of Containers PENSACOLA - STL-FL alve . Time 2 W\ Signature Time
PROJ. NAME: \SQO Chain of Custody Seals PORTLAND - ESL-OR Q\XmHQQSSQ ‘
QC LEVEL: T v Received Intact? STL-CT ted Mamo. Date Printed Name Dale
GEREQUIREDD MS __MSD__ BLANK _|Received Good Cond./Cold STL- NEW JERSEY DSQSG ss_\_e N_. &&_
q>ﬂ\wﬂmmc>n@u RUSH" LAB NUMBER: N. CREEK Pinnacle Laboratories, fnc. Company
— BARRINGER RECEIVED BY: 1. |RECEIVED BY: 2
DUE DATE: | \* 4 no;zmzi SEQUOIA Siffare m h~.\- \N_ém Signature Time
RUSH SURCHARGE: — ] /Pw @o QS* eb‘ ,\S’«V NLZ \m - Monge ©P
CLIENT piscou _ l\’A AG& r\}.’&\ % Y eted tame Date \\ m& Mrinted Name Date
speCIAL CERT{EEENION ‘\ 1 -Miovget |
V 3& Crorpany .Mw. 1y Icompany ]

REQUIRED: YES




o o ﬁ
o Environmental Services Laboratory, Inc. e s ¢

17400 St Upper Boones Ferry Road * Suite 270 « Portland, OR 97224 + (503) 670-8520

January 20, 1999

Kim McNeill

Pinnacle Laboratories

2709-D Pan American Fwy NE
Albuquerque, NM 87107
TEL: 505-344-3777

FAX (505) 344-4413

RE: 812100/MOC Order No.: 9901009

Dear Kim McNeill,

Environmental Services Laboratory received 5 samples on 1/5/99 for the analyses presented in
_ the following report.

The Samples were analyzed for the following tests:
. ALKALINITY (Alkalinity)
Bromide (Bromide)

CHLORIDE (Chloride)
CONDUCTANCE (E120.1)
Fluoride (Fluoride)

[CP Metals (ICPMET)
Nitrate/Nitrite (Nitrogen)
SILICA, Total (E370.1)
Suifate (Sulfate)

There were no problems with the analyses and all data for associated QC met EPA or laboratory
specifications except where noted in the Case Narrative. Resuits apply only to the samples

analyzed. Reproduction of this report is permitted only in its entirety, without the written
approval from the Laboratory.

If you have any questions z{egarding these tests results, please feel free to call.

" Sincerely, .

T

- ‘ .
Andi Hoevet Technical Rev
. Project Manager

ANALYTICAL SERVICES FOR THE ENVIRONMENT




Environmental Services Laboratory

Date: 20-Jan-99

CLIENT: Pinnacie Laboratories Client Sample ID: 812100-01
Lab Order: 9901009 Tag Number:
Project: 812100/ MOC Collection Date: 12/30/98
Lab ID: 9901009-01A Matrix: AQUEOUS
Analyses Resuit Limit Qual Units DF Date Anaiyzed
ALKALINITY ALKALINITY Analyst: sid
Alkalinity, Bicarbonate (As CaCO3) 380 5 mg/L. CaCO3 1 18199
Alkalinity, Carbonate (As CaC0O3) ND 5 mg/L CaCO3 1 1/8/99
BROMIDE BROMIDE Analyst: sid
Bromide 1.2 0.5 mg/L 1 1/6/99
CHLORIDE CHLORIDE Analyst: sid
Chionde 2900 50 mg/L 1 177199
CONDUCTANCE E120.1 Analyst: sid
Specific Conductance 5400 1 ymhosi/cm 1 1114/99
FLUORIDE FLUORIDE Analyst: kmh
Fluonde 1.3 0.2 mg/L 1 1/12/99
NITRATE/NITRITE NITROGEN Analyst: sid
Nitrogen. N+N ND 0.05 mg/L 1 1/8/99
SILICA, TOTAL E370.1 Analyst: sid
Silica, Free (as Si02) 27 0.1 mg/L 2 1/15/99
SULFATE SULFATE Analyst: sid
Sulfate 53 25 mg/L 1 1711/98
. ICP METALS ICPMET Analyst: jph
Aluminum 1.1 0.05 mag/L 1 1/7/99
Antimony ND 0.005 mg/L 1 177/99
Arsenic ND 0.005 mgiL 1 117199
Barium 2.9 0.005 mg/L 1 177199
Boron 0.55 0.01 mg/l. 1 177/99
Cadmium ND 0.002 mg/L 1 17199
Calcium 600 5 mg/L 100 17199
Chromium ND 0.005 mg/L 1 117199
Cobait ND 0.005 mg/t. 1 177199
Copper ND 0.005 mg/L 1 117199
Iron 1 0.01 mg/L 1 17198
Lead . ND 0.005 mg/l 1 117199
Magnesium 210 0.05 mg/L. 1 117/99
Manganese 0.27 0.005 mg/L 1 177199
Molybdenum ND 0.005 mg/L 1 117/99
Nickel ND 0.005 mg/L 1 117199
Potassium 7 20 mg/L 100 117199
Selenium ND 0.005 mg/L 1 177199
Silver ND 0.005 mo/l. 1 117199
Sodium 900 20 mg/L 100 117199
Thallium ND 0.01 mo/l 1 117/99
Vanadium ND 0.005 mg/L 1 1/7/99
Zinc 0.013 0.005 mg/L 1 177199

. Qualifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected beiow quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Levet

E - Value above quantitation range

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

{of9




Environmental Services Laboratory
.CL

Date: 20-Jan-99

IENT: Pinnacle Laboratories Client Sample ID: 812100-02

Lab Order: 9901009 Tag Number:

Project: 812100/ MOC Collection Date: 12/29/98

Lab ID: 9901009-02A Matrix: AQUEOUS

Analyses Resuit Limit Quai Units DF Date Analyzed

ALKALINITY ALKALINITY Analyst: sid
Alkalinity, Bicarbonate (As CaC03) 400 5 mg/L CaCO3 1 1/8/99
Alkalinity, Carbonate (As CaCO3) NO 5 mg/L CaCO3 1 1/8/99

BROMIDE BROMIDE Analyst: sid
Brormide 1.9 0.2 mg/L 1 1/6/99

CHLORIDE CHLORIDE Analyst: sid
Chloride 2500 50 mail 1 117199

CONDUCTANCE E120.1 Analyst: sid
Specific Conductance 4700 1 umhos/cm 1 1/14/98

FLUORIDE FLUORIDE Analyst: kmh
Fluonde 18 0.2 mg/l 1 1112/99

NITRATE/NITRITE NITROGEN Analyst: sid
Nitrogen, N+N ND 0.05 ma/L 1 1/8/99

SILICA, TOTAL E370.1 Analyst: sid
Silica, Free (as Si02) 24 0.1 mg/L 2 1/15/99

SULFATE SULFATE Analyst: sid
Suifate 73 25 ma/iL 1 1/11/99

. Qualifiers:

ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

] - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Valye exceeds Maximum Contaminant Level
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Environmental Services Laboratory Date: 20-Jan-99
. CLIENT: Pinnacle Laboratories Client Sample ID: 812100-02

Lab Order: 9901009 Tag Number:

Project: 812100/ MOC Collection Date: 12/29/98

Lab ID: 9901009-02A Matrix: AQUEOUS

Analyses Resuit Limit Quai Units DF Date Anaiyzed

ICP METALS ICPMET Analyst: jph
Aluminum 0.48 0.05 mgit. 1 117199
Antimony ND 0.005 mg/L 1 117199
Arsenic 0.01 0.005 mgiL 1 117199
Barium_ 0.25 0.005 mgiL 1 17199
Beryllium ND 0.002 mg/L 1 117/99
Boron 0.61 0.01 mgiL. 1 117/99
Cadmum ND 0.002 mgiL. 1 117199
Caleium 410 0.05 mgiL 1 117199
Chromium ND 0.005 moiL 1 117199
Cobait ND 0.005 mgiL 1 1/7/99
Copper ND 0.005 mgiL 1 117199
Iron 0.49 0.01 mg/L 1 177199
Lead ND 0.005 mg/L 1 117199
Magnesium 150 0.05 mg/L 1 117199
Manganese 0.25 0.005 maiL 1 117199
Molybdenum ND 0.005 maiL 1 117199

. Nicket 0.0054 0.005 mgiL 1 1/7/99
Potassium 51 20 mg/L 100 117199
Selenium ND 0.005 mgiL 1 177199
Silver ND 0.005 mg/L 1 117199
Sodium 810 20 mg/L 100 117199
Thallium ND 0.01 mg/t 1 177189
Vanadium ND 0.005 mg/L 1 177199
Zinc 0.014 0.005 marL 1 117199
. Qualifiers: ND - Not Detected at the Reporung Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

¢ - Value exceeds Maximum Contaminant Levet
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.Environmental Services Laboratory

Date: 20-Jan-99

CLIENT: Pinnacle Laboratories Client Sampje ID: 812100-03
Lab Order: 9901009 Tag Number:
Project: 812100/ MOC Collection Date: 12/28/98
Lab ID: 9901009-03A Matrix: AQUEOUS
Analyses Resuit Limit Qual Units DF Date Anaiyzed
ALKALINITY ALKALINITY Analyst: sid
Alkalinity, Bicarbonate (As CaCO3) 280 § mg/L CaCO3 1 1/8/98
Alkalinity, Carbonate (As CaCO3) ND 5 mg/L CaCO3 1 1/8/99
BROMIDE BROMIDE Analyst: sid
Bromide 78 1 mg/L 1 1/6/99
CHLORIDE CHLORIDE Analyst: sid
Chionde 1800 100 ma/l 1 1/7/99
CONDUCTANCE E120.1 Analyst: sid
Specific Conductance 3900 1 umhos/cm 1 1/14/99
FLUORIDE FLUORIDE Analyst: kmh
Fluonde 1.3 0.2 ma/L 1 111299
NITRATE/NITRITE NITROGEN Analyst: sid
Nitrogen, N+N ND 0.05 mag/l 1 1/8/199
SILICA, TOTAL E370.1 Analyst: sid
Silica, Free (as Si02) 24 0.1 mg/t. 2 1115/99
SULFATE SULFATE Analyst: sid
Suifate 170 62.5 mgiL 1 11198
Quaiifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Levei

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation rénge
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‘Environmental Services Laboratory

Date: 20-Jan-99

CLIENT: Pinnacle Laboratories Client Sample ID: 812100-03

Lab Order: 9901009 Tag Number:

Project: 812100/ MOC Collection Date: 12/28/98

Lab ID: 9901009-03A Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

ICP METALS ICPMET Analyst: jph
Aluminum 0.48 0.05 mgiL 1 17198
Antimony ND 0.005 mg/L 1 117198
Arsenic 0.024 0.005 mg/L 1 17199
Barium 0.23 0.005 mgiL 1 177198
Beryllium ND 0.002 mg/L 1 117/98
Boron 0.43 0.01 mg/L 1 117198
Cadmium ND 0.002 mg/L 1 171199
Calelum 470 0.05 ma/L 1 117199
Chromum ND 0.005 mg/L 1 177199
Cobait ND 0.005 ma/L 1 177199
Copper ND 0.005 mg/L 1 111198
Iron 0.79 0.01 mg/l. 1 117193
Lead ND 0.005 mg/L 1 117198
Magnesium 150 0.05 mg/L 1 117199
Manganese 0.25 0.005 ma/L 1 117199
Molybdenum MD 0.005 mg/L 1 171193

. Nickel ND 0.005 mg/L 1 117199

Potassium 18 2 ma/l. 10 17199
Selenium ND 0.005 mg/L 1 177199
Silver ND 0.005 ma/L 1 117199
Sodium 530 20 mg/L. 100 177/99
Thallium ND 0.01 mag/l. 1 117199
Vanadium ND 0.005 mg/L 1 17199
Zine ND 0.005 mag/l 1 117199

. Qualifiers:

ND - Not Detected at the Reponting Limit

1 - Analyte detected betow quantitation limits

B - Analyte detected in the associated Metho

d Blank

* . Value exceeds Maximum Contaminant Levet

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range




‘Environmental Services Laboratory

Date: 20-Jan-99

CLIENT: Pinnacle Laboratories Client Sample ID: 312100-04

Lab Order: 9901009 Tag Number:

Project: 812100/ MOC Collection Date: 12/29/98

Lab ID: 9901009-04A Matrix: AQUEOUS

Analyses Resulit Limit Quai Units DF Date Analyzed

ALKALINITY ALKALINITY Anaiyst: kmh
Alkalinity, Bicarbonate (As CaC0O3) 3%0 5 mg/L CaCO3 1 1/112/99
Alkalinity, Carbonate (As CaCO3) ND 5 mg/L CaCO3 1 112199

BROMIDE BROMIDE Analyst: sid
Bromide NO 5 mg/L 1 1/6/99

CHLORIDE CHLORIDE Anatyst: sid
Chlonde 700 100 ma/L 1 17199

CONDUCTANCE E120.1 Analyst: sid
Specific Conductance 1800 1 umhos/cm 1 1/14/99

FLUORIDE FLUORIDE Analyst: kmh
Fluonde 1.5 0.2 mgiL 1 1/12/99

NITRATF!NITRITE NITROGEN Analyst: sid
Nitrogen, N+N 0.07 0.05 mg/L i 1/8/9%

SILICA, TOTAL E370.1 Analyst: sid
Silica, Free (as SiO2) 23 0.1 mg/L 2 1/15/99

SULFATE SULFATE Analyst: sid
Sulfate 120 62.5 mg/L 1 1/11/99

. Qualifiers:

ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Levet

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery fimits

E - Value above quantitation range

6of9




.Environmental Services Laboratory Date: 20-Jan-99
CLIENT: Pinnacle Laboratories Client Sample ID: 812100-04
Lab Order: 9901009 Tag Number:

Project: 812100/ MOC Collection Date: 12/29/98

Lab ID: 9901009-04A Matrix: AQUEOUS

Analyses Result Limit Qual Units DF Date Analyzed

ICP METALS (CPMET Analyst: jph
Aluminum 1.6 0.05 mg/L 1 117199
Antimony ND 0.005 mg/L 1 177199
Arsenic ND 0.005 mg/L 1 117199
Barium 0.21 0.005 mg/L 1 177199
Beryilium ND 0.002 mg/L 1 17199
Boron 0.33 0.01 ma/L 1 177/99
Cadmium ND 0.002 mg/L 1 177199
Calcium 270 0.05 mgit 1 177199
Chromium ND 0.005 mg/L 1 177199
Cobait ND 0.005 mg/L 1 117199
Copper ND 0.005 ma/L 1 117199
Iron 1.2 0.0% mg/L 1 177199
Lead ND 0.005 mg/L 1 177198
Magnesium 62 0.05 mg/l. 1 1798
Manganese 0.12 0.005 mg/L 1 177188
Molybdenum ND 0.005 mg/L 1 117199

. Nickel . ND 0.005 mg/L 1 177198
Potassium 14 0.2 mg/L 1 117199
Selenium NO 0.005 mg/l. 1 117189
Siiver ND 0.005 mg/L 1 117199
Sodium 230 20 mg/L 100 177199
Thallium ND 0.01 mgiL 1 107199
Vanaaium 0.0084 0.005 mag/L 1 117198
Zinc 0.019 0.005 marL 1 117199
. Qualifiers: ND - Not DPetected at the Reporting Limit S - Spike Recovery outside accepted recovery limits

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits

B - Analyte detected in the associated Method Blank E - Value above quantitation range

* - Value exceeds Maximum Contaminant Level
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dnvironmental Services Laboratory

Date: 20-Jan-99

. Qualifiers:

‘I Sulfate

CLIENT: Pinnacle Laboratories Client Sample ID: 812100-05
‘ Lab Order: 9901009 Tag Number:
| : :

Project: 812100/ MOC Collection Date: 12/29/98

Lab ID: 9901009-05A Matrix: AQUEOUS

Analyses Resuit Limit Qual Units DF Date Analyzed

ALKALINITY ALKALINITY Analyst: kmh
Alkalinity, Bicarbonate (As CaC03) 510 5 mg/l. CaCO3 1 1/12/99
Alkalinity, Carbonate (As CaC03) ND 5 mg/L CaCO3 1 1712/99

BROMIDE BROMIDE Analyst: sid
Bromide 6.9 1 mg/L 1 1/6/99

CHLORIDE CHLORIDE Analyst: sid
Chlonde 1800 100 mag/L 1 117199

CONDUCTANCE £120.1 Analyst: sid
Specific Conductance 3700 1 umhos/cm 1 1114/99

FLUORIDE FLUORIDE Anaiyst: kmh
Fluonde 1.3 0.2 mail 1 1112/99

NITRATE/NITRITE NITROGEN Anaiyst: sid
Nitrogen, N+N ND 0.05 mg/L 1 1/8/99

SILICA, TOTAL E370.1 Analyst. sid
Silica, Free (as Si02) 25 0.1 mg/t 2 1115/99

SULFATE SULFATE Analyst: sid

63 25 ma/L. 1 1/11/99

ND - Not Detected at the Reporting Limit

] - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* - Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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. Environmental Services Laboratory

Date: 20-Jan-99

CLIENT: Pinnacle Laboratories Client Sample ID: 812100-05

Lab Order: 9901009 Tag Number:

Project: 812100/ MOC Collection Date: 12/29/98

Lab iD: 9901009-05A Matrix: AQUEOUS

Analyses Resuit Limit Qual Units DF Date Anaiyzed

ICP METALS ICPMET Analyst: jph
Aluminum 1.9 0.05 mg/L 1 177199
Antimony ND 0.005 mg/L 1 177/99
Arsenic ND 0.005 mg/L 1 177199
Barium 7.7 0.005 mg/l 1 177199
Beryilium ND 0.002 mg/L 1 177199
Boron 0.49 0.01 mg/L 1 117198
Cadmium ND 0.002 mg/L 1 117198
Calcium 470 0.05 mg/L 1 177199
Chromium NO 0.005 mgit 1 1/7/99
Cobait NO 0.005 mg/L 1 117199
Copper ND 0.005 mg/L 1 117199
Iron 1.2 0.01 mg/L 1 177199
Lead ND 0.005 mg/L 1 117/39
Magnesium 160 0.0 mg/L 1 1/7/98
Manganese 0.19 0.005 mg/L 1 177199
Motybdenum ND 0.005 mg/L 1 1/7/99
Nickel ND 0.005 mg/L 1 177199
Potassium 14 2 mg/L 10 117199
Selenium 0.0069 0.005 mg/L 1 117198
Silver ND 0.005 mg/L. 1 177199
Sodium 510 20 mg/L 100 117/99
Thallium ND 0.01 mg/L 1 17/99
Vanadium 0.0086 0.005 mg/L 1 177199
Zinc 0.015 0.005 mgrL 1 1/7199

Qualifiers:

ND - Not Detected at the Reporting Limit

] - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

* . Value exceeds Maximum Contaminant Level

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

E - Value above quantitation range
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Quality Assurance Project Plan

The sampling techniques that will be employed at the former Bertha Barber Tank
Battery site are detailed below. All efforts will be made to eliminate possible sample
contamination and maximize the reliability of the analytical results. These efforts
include proper use and cleaning of sampling equipment and sample containers to
eliminate sample contamination; use of a quality assurance program to maximize
accuracy and precision of the analytical results; and use of chain-of-custody
procedures to track the samples from source to analysis and minimize the opportunity
for tampering. This quality assurance project plan has been prepared in accordance
with the requirements of New Mexico Energy, Minerals, and Natural Resources
Department, Oil Conservation Division (OCD) Rule No. 19 Prevention and Abatement
of Water Pollution (19 NMAC 15.A.19).

Project Scope

Collect groundwater and soil samples from select locations for purposes of delineation,
collect groundwater samples from select monitoring wells for monitoring.

Project Coordination and Oversight

The people responsible for the coordination and oversight of this project are as
follows: '

Overall Project Coordination ~ Paul Peacock (915) 687-8312
Sampling Activities Mike Hansen (215) 752-6840
Laboratory Activities Les Amold (219) 464-2389

Laboratory Analysis of Samples

Core Laboratories, Inc., located in Valparaiso, Indiana, has been employed to analyze
the groundwater samples collected from the site. This laboratory is capable of
analyzing the samples and producing a data report in a manner consistent with the
guidelines and requirements of 20 NMAC 6.107.B and with Section 1103 of the Water
Quality Standards for Interstate and Intrastate Streams in New Mexico (20 NMAC
6.1).

Sampling Methodology

All sample collection activities will be conducted so as to obtain reliable information
regarding subsurface conditions and representative samples for analysis.

Soil samples will be collected using a drilling rig equipped with a split-spoon sampling

device. Selected samples will be removed from the sampling device with a
decontaminated stainless steel scoop and will be transferred directly to the sample
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container. The reusable soil sampling equipment will be decontaminated according to
OCD-approved procedures prior to collecting the next sample.

Each monitoring well sampled will be purged of three to five times its initial water
volume using a centrifugal pump and dedicated polyethylene plastic tubing. The depth
to water and discharge rate will be monitored and adjusted during the purging process
to prevent complete evacuation of water from the well, if possible. The well will be
allowed to recharge as close to the initial static water level as possible or for a
maximum of two hours prior to sampling. Groundwater samples will be collected with
disposable polyethylene bailers and transferred into the appropriate sample container.

To prevent contamination of the sample bottles, each bottle will remain sealed until
placed beneath the sampling tool for sample collection. After a sufficient amount of
the sample is collected, the sample jar will be sealed with a screw cap. Each sample
jar will have the following information recorded on it:

Project name;

Sample number;

Time and date of sampling;
Analysis to be performed; and
Name of sampler.

Immediately following its collection, samples will be placed in a cooler chilled to
4°Centigrade. This temperature will be maintained until its arrival at the laboratory.
The procedure will be repeated at each sample location.

Sample Equipment Decontamination Procedures

All non-disposable aqueous sampling equipment will be cleaned, wrapped and
dedicated prior to the sampling event. The following steps will be followed for the
field decontamination of non-aqueous sampling equipment:

= Laboratory grade glassware detergent and tap water scrub to remove
visual contamination;

s Generous tap water rinse; and

» Distilled and deionized water rinse.

Water used during decontamination will be discharged to the ground surface.

Use of Quality Assurance Samples

Trip blanks, field blanks, and replicates serve as an independent check on the
laboratory and on field sampling techniques. The purpose of the trip blank is to
measure possible cross contamination of samples during shipping to and from the site.
The trip blank is indicative of ambient conditions and/or equipment conditions that
may effect the quality of the samples. The purpose of the field blank is to provide a
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check for possible contamination resulting from sampling equipment, handling,
preparation, storage and shipment. For each sampling event, quality assurance samples
will be collected as follows:

*  One field rinsate blank for each parameter submitted for analysis for each day of
groundwater and soil sampling. For sampling events lasting more than one day,
field blanks for non-aqueous sampling will be performed at a rate of 10 percent of
the total number of samples collected throughout the event.

*  One trip blank, consisting of distilled water and prepared by the laboratory, will be
submitted for each sample shipment that includes volatile organic compound
analysis, which will not exceed two consecutive field days. Each trip blank will be
analyzed for the volatile organic compounds for which the groundwater samples
will be analyzed and will only be included when samples are to be analyzed for
volatile organic compounds.

one rinsate sample (field blank), and one replicate sample will be submitted (soil and
groundwater). One trip blank will also be submitted for each cooler utilized to
transport samples to the laboratory that include volatile organic compound analysis.

Each trip blank will consist of distilled water and will be prepared by the laboratory.
Each field blank will consist of rinse-water from the final step of the equipment

decontamination procedures. The trip and field blanks will be submitted for BTEX
analysis,

Provision for Split Sampling with OCD

Prior to performance of any sampling activity, a minimum of 4 days notice will be
given to the OCD so that a representative may observe field activities. If the OCD
requests split samples, field personnel will provide the appropriate split sample to the
OCD representative in accordance with the proposed sampling and QA/QC procedures
set forth in this Appendix. Unless otherwise requested, the split sample will be
relinquished to the OCD representative so the arrangements for analysis can be made.

Duplicate and Split Sampling Procedures

If duplicate and split samples are required by the OCD, aqueous duplicate and split
samples will be obtained by alternately filling sample bottles for each parameter from
the sampling device. For example, to obtain a duplicate groundwater sample, half of
each bailer of groundwater obtained from the well will be used to fill the appropriate
parameter container of each sample set. In addition, the appropriate parameter bottles
from each set of sample bottles will be filled at the same time.

With the exception of samples for volatile organic analysis, duplicate or split soil

samples will be properly homogenized prior to filling the sample containers.
Homogenization will be performed as follows: a properly decontaminated stainless
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steel bowl or tray will be filled with the sample and mixed using a decontaminated
stainless steel scoop or Teflon instrument. The extent of mixing performed will
depend on the nature of the sample and will achieve a consistent physical appearance
prior to filling sample containers. Once the mixing is complete, the sample will be
divided in half. The sample containers will be filled by scooping the sample material
alternately from each half of the container.

Chain of Custody Procedures

The purpose of monitoring the chain of custody of a sample container is to ensure that
proper handling requirements have been met for representative samples prior to their
analysis. A Chain of Custody Record will be maintained and will accompany the
laboratory container from the moment of the container's dedication until the time of the
corresponding analyses. A laboratory's delivery of a sample container to the sampler
therefore requires that a Chain of Custody Record be initiated by the authorized
laboratory representative relinquishing the container, and time and date of the transfer
be documented. The record of this transfer is proof that the containers which were
used for sample storage have been dedicated by the laboratory prior to their delivery,
and in accordance with the quality controls governing the analyses of the samples to be
collected.

After their collection and storage, the necessary field and quality assurance samples
will be preserved in the container until their transfer to the lab for analysis. The
transfer will be accompanied by the same Chain of Custody Record, which was
completed to identify the ID numbers, quantities and physical description of the
samples, and the particular analyses requested. The name of the sampler who
relinquishes the container, the time and date of the transfer, and the laboratory
representative assuming responsibility for the container will be recorded.

Calibration and Preventative Maintenance Procedures for Field Instrumentation

All field analytical instrumentation will be calibrated prior to use in the field each day.
Each instrument will be calibrated and maintained according to the manufacturer's
instructions. In the event that an instrument is recalibrated in the field, this
recalibration is performed only by personnel who have been trained in these calibration
procedures.

Sample Storage Procedures

Immediately upon collection, samples are placed in a cooler and maintained at

4° Centigrade until delivery to the laboratory. Samples will be submitted to the
laboratory no later than 24 hours after sample collection for a one day sampling event
or 48 hours if an overnight carrier was required or if the sampling event exceeds one
day.
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