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Executive Summary

Dowell, a division of Schlumberger Technology Corporation (Dowell), has undertaken a study
to evaluate the effects of natural attenuation and intrinsic bioremediation in groundwater at the
Dowell facility located in Artesia, New Mexico. Intrinsic bioremediation is the process of
contaminant destruction by indigenous microorganisms without engineered stimulation..
Historical monitoring of dissolved-phase hydrocarbons and chlorocarbons at the Artesia site

“indicate that concentrations of these constituents are stable or declining in both mass and

horizontal extent.

Measurements from groundwater wells were collected of microbial activity and geochemical
parameters that provide information on biodegradation processes. These data were analyzed

- to determine the extent and effectiveness of natural biodegradation of dissolved-phase

hydrocarbons and chlorocarbons. Results indicate that a sequential change in groundwater

‘conditions has occurred over time that currently favors biodegradation of chlorocarbons and

anaerobic degradation of residual hydrocarbons. A spatial pattern of groundwater chemistry
across the site also suggests a subsurface environment conducive to the long term
biodegradation of hydrocarbon and chlorinated constituents. Natural biodegradation of
dissolved-phase constituents should be considered as an important element of corrective action
at this site.

The current monitoring program will provide data to verify that the concentration of dissolved-
phase constituents in groundwater will continue to decline , that natural biodegradation of
dissolved-phase constituents continues to act as a remediation mechanism, and provide
historical water quality data necessary to estimate a time frame for constituent destruction and
attainment of closure.
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Section 1
Introduction

Dowell has undertaken a study to evaluate the effects of natural attenuation with special
attention to intrinsic bioremediation at the Dowell facility located in Artesia, New Mexico
(Figure 1). This report describes the results of an evaluation of the mechanisms of natural
attenuation and intrinsic bioremediation of hydrocarbons and chlorocarbons at the Artesia
facility site. Remediation by natural attenuation (RNA) is a technology for reduction of
dissolved-phase constituents in the environment. RNA depends upon natural physical
processes such as dispersion, dilution, and adsorption to dissipate constituents and
biodegradation to chemically transform constituents to achieve corrective action goals.
Intrinsic bioremediation is the process of contaminant destruction by indigenous
microorganisms without engineered stimulation.

1.1 Current Status

The Artesia facility (Facility) has provided specialty products and services to the regional
petroleum extraction industry since 1969. Since 1989, the Facility has been the subject of
various investigative and corrective action activities. These activities include site and
hydrogeologic investigations, removal of underground storage tanks, and soil and
groundwater sampling. A soil vapor extraction system (SVE) is currently operating at the site.

Since 1991, groundwater at the facility has been sampled on a quarterly basis from a series of
up to 24 wells completed in the local surficial aquifer. '

1.2 Local Geology and Hydrology

Site investigations have been carried out on behalf of Dowell by Western Water Consultants
(WWC). The following review of local geology and hydrogeology is summarized from
previous reports (WWC, 1995). Drilling at the site has reached a maximum depth of 68 feet
below surface. All sediments encountered are Quarternary alluvial valley fill included in a unit
locally referred to as the carbonate gravel unit which comprises a portion of the “shallow
aquifer”. An underlying quartzose unit has not been encountered. The sediments beneath the
facility consist of red clay, silty clay, and clay interbedded with thin (2-4 inch) white or pinkish-
cream carbonate or caliche layers. Zones where carbonate/ caliche layers are common may be
identified from drill cores, but individual carbonate/ caliche layers are difficult to trace laterally
between even closely-spaced groundwater monitoring wells.
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The water-bearing zones in this interval are the carbonate/ caliche layers in which the
permeability apparently has been enhanced by solution of carbonate minerals. Below the water
table, many, but not all, of he carbonate/caliche layers are saturated, whereas the clays and silts
appear only damp to moist. Zones of unsaturated carbonate/caliche below the water table are
present irregularly. Carbonate/caliche zones above and below these dry zones are saturated.

The groundwater flow direction has been consistently to the northeast during the 7 years that
monitoring has been conducted at the facility. A potentiometric map prepared from water-
level data obtained in December, 1996, indicates that groundwater flow is toward the northeast

(Figure 2).

1.3 Constituent Status

The concentration and extent of dissolved-phase BTEX in groundwater has remained stable or
declined since 1994 (Figure 3). BTEX constituents measured in wells completed immediately

“beneath the facility in October 1996 ranged from a maximum of 4.08 mg/1in MW-3 to non-
detectable levels in most other wells. Low concentrations of BTEX (0.002 mg/1 in MW-21, and
0.014 mg/1in MW-22) were also detected in the October 1996 sampling event.

The concentration and extent of dissolved -phase chlorocarbons in groundwater has remained
stable since 1994 (Figure 4). MW-10 is the only well in which total chlorocarbon concentration
has increased since 1994, changing from 0.051 mg/1in 1994 to 0.25 mg/1in 1996. This increase
could be related to the excavation of the acid plant in the fall of 1994, since the value has
subsequently fallen to 0.158 mg/1 in April 1997. While the concentration of total chlorocarbons
has remained stable, the composition of the total mixture of constituents has changed through
time and will be discussed in a later section of this report.

The lack of significant migration of dissolved-phase constituents over the past few years
suggests that mechanisms of natural attenuation are active at this site and should be
investigated. In addition, the pattern of chlorocarbon species distribution in the aquifer
suggests that natural attenuation is occurring and should be investigated as a corrective action
mechanism (Weaver et al., 1995; McCarty and Semprini, 1994).
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Section 2
Natural Attenuation and Biodegradation

Many hydrocarbon and chlorocarbon constituents are now recognized to naturally biodegrade
under both aerobic and anaerobic conditions (i.e., Chapelle 1993, Hinchee, Leeson, and
Semprini 1995, and Hinchee, Wilson, and Downey 1995).

2.1 Biodegradation of Aromatic Hydrocarbons

Chemical pathways of biodegradation of aromatic hydrocarbons are well known and described
in the scientific literature (i.e., Atlas 1983, Chapelle, 1993). Dissolved oxygen (D.O.), is the
primary electron acceptor for benzene metabolism. Electron acceptors available for benzene
metabolism under anaerobic conditions include nitrate, sulfate, and reduced iron species (i.e.,
Wiedemeier et al., 1995, Rifai et al., 1995).

Benzene Biodegradation
: Iectron .

Environment

Schematic pathway for biodegradation of benzene in groundwater.

2.2 Biodegradation of Chlorinated Hydrocarbons

In anaerobic aquifer environments chlorocarbons such as tetrachloroethene (PCE) and

~ trichloroethene (TCE) and related daughter products have been shown to degrade through the

microbial process of reductive dehalogenation (Weaver et al., 1995). Anaerobic conditions and
the presence of a carbon source for microbial metabolism are required for this process. Under
these conditions TCE may transform via a sequence of dechlorination reactions ultimately to
CO, and chloride. An enzyme produced by indigenous microorganisms reduces TCE to

RMT, Inc. 2-1 Dowell Schlumberger
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dichloroethene (DCE). Three isomers of DCE: 1,1-DCE, cis-1,2 DCE, and trans 1,2-DCE, are
possible intermediates. The presence of these isomers in sampled groundwater is significant,

. because these chémicals have rarely been used on a large scale for industrial purposes, and

their presence in groundwater is evidence of microbial degradation processes occurring in the

‘aquifer (Weaver et al., 1995). DCE isomers are further degraded to vinyl chloride (VC) with the

loss of another chlorine atom and ultimately, VC is degraded to ethene and chloride ion
(McCarty and Semprini, 1994). Ethene is further degraded to CO, and H,O.

In addition to the mechanism of reductive dehalogenation, certain chlorocarbons may be
completely mineralized to carbon dioxide and water under aerobic conditions if methane or
similar compound is present as a source of carbon for microbial use (Chapelle, 1993). The
transformation occurs as the result of the microbial production of an enzyme that mediates the
direct oxidation of the chlorinated compound. However, without a supply of non-chlorinated
carbon the process becomes self limiting and stops.
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Section 3
Evaluation of Natural Attenuation

31 Approach

Dowell has undertaken an evaluation of natural attenuation at this site to identify processes of

biodegradation, to evaluate the chemical and environmental conditions of the aquifer in terms

of biodegradation, and to assess the capability of the groundwater/microorganisms to degrade
hydrocarbons and chlorocarbons.

3.2 Methods

Data from the investigation area have been collected to address the following issues:

s Chemical conditions of the aquifer including : electron acceptors for biodegradation,
environmental parameters that control microbiological activity, and evidence of
intermediate and end products of contaminant biodegradation

= Microbial community - identification of types, density, and distribution of microorganisms
in the aquifer throughout the distribution of dissolved-phase constituents.

=  Constituent transformation - identification of microbial degradation pathways and
demonstration under controlled conditions of microbial transformation of constituent.

In November, 1996, water from selected locations was collected for geochemical and
microbiological measurements. Sample locations, analytical methods, and parameters which
were analyzed are presented in Table 1. Groundwater was sampled for pH, Eh, dissolved
oxygen, nitrate, methane, carbon dioxide, chloride, and aerobic and anaerobic microorganisms.
Microorganism species type was determined by carbon utilization tests and gas
chromatographic analysis of cell wall constituents (Hemming 1988). Species density in each

sampled well was determined by comparative plate counts and by light microscopy (Milke et
al., 1993).

Additional investigations were carried out on each strain of collected microorganisms to
determine their capability to degrade a mixture of gasoline, PCE, and TCE compounds
detected in groundwater samples by measuring microbial respiration and/ or oxidation
(Hemming and Milke, 1996). Individual strains isolated from the investigation wells were
tested for degradation capability under aerobic and anaerobic conditions. Methods details are
included in Appendix B.
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Section 4
‘Results

Chemical parameters of sampled groundwater generally showed evidence of microbial activity
in the subsurface (Table 2). pH levels ranged from 6.3 to 7.2 standard units with a background
average of 7.0to7.2. A pattern of slightly depressed values (below 7.0) occurred within the
area of most-concentrated dissolved-phase constituents (Figure 5). Eh values ranged between -
3.5 and +267 millivolts (mv). A distinct pattern of depressed Eh values centered around MW-3
was observed (Figure 6). Concentrations of dissolved oxygen (D.O.) in groundwater ranged
from 0.6 to 7.4 mg/1 (one anomalous reading of 19.0 mg/1 was recorded at MW-19).
Groundwater is essentially anaerobic in the area centered around MW-3 to MW-11. D.O.
gradually increases in a radial pattern away from the anaerobic core to reach background levels
of greater than 7 mg/1 in MW-24 at the northernmost sampling point (Figure 7). Nitrate in
‘groundwater ranges from <0.01 to 11.5 mg/1. Distribution of nitrate in groundwater shows a
pattern similar to D.O. (Figure 8). Sulfate ranges from 481 - 2690 mg/1 and phosphate occurred
at essentially non-detectable levels (Table 2).

Methane, as a gas within groundwater, was detected in all fifteen wells sampled and ranged

from 3 to 11,300 ng/1. Two distinct areas of elevated methane concentration were identified: 1)

directly beneath the northwest corner of the facility and, 2) in the down-gradient area around |
MW-8 and MW-18 (Figure 9). ‘

Carbon dioxide, measured as a gas in groundwater, was detected in 14 of the 15 sampled wells
and ranged from 17 to 170 ug/1. A distribution pattern similar to that of methane was observed
at the site (Figure 10). Elevated concentrations of CO, were observed in groundwater collected
from MW-12, MW-13, MW-12, and MW-17 and gradually diminish in a radial pattern away
from MW-12 and generally in the downgradient direction.

Chloride dissolved in groundwater ranged from 21 to 1620 mg/1. Background level ranged

from 85 to 244 mg/1. Elevated levels of chloride were observed centered around MW-3, MW-
12, and MW-17 (Figure 11). Chloride concentrations gradually diminished in a radial pattern
away from MW-12 with slightly elevated levels evident in wells down-gradient from MW-12.

A diverse indigenous community of mixed aerobic and anaerobic bacteria was identified in
water sampled from each of the eight investigation wells (Table 3). Fourteen types of aerobic
bacteria were identified to the species level. The highest concentration of aerobic bacteria were
found in water collected from MW-19 and in the near vicinity (Figure 12). Seven strains of
anaerobes were isolated, five were identified to the species level, and two were not identified
with the methods used in this investigation. ‘Anaerobic bacteria were concentrated in the area
around MW-7 and MW-3, but wells in the near vicinity also showed the presence of anaerobic
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bacteria (Figure 13). Six of the aerobes and two anaerobes grew in the presence of the gasoline,
PCE and TCE mixture over a 48 hour incubation period (Table 3, Appendix B for detail).
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Section 5
Discussion

51 Biodegradation of Hydrocarbons

Several trends in the chemical data are especially relevant with regards to intrinsic
bioremediation. pH is slightly depressed in the area of dissolved-phase constituents.

Biodegradation of hydrocarbons typically produces organic acids and CO: as byproducts, both

of which may serve to locally lower pH. Eh data describes the oxidation-reduction (REDOX)
potential of the measured groundwater. REDOX reactions in organic-rich groundwater are
usually the result of metabolic activity of microorganisms and the REDOX potential serves as a
guide to interpreting the level and type of microbial activity in the sampled water (Wiedemeier

etal., 1996). Oxidizing conditions were identified at the periphery of the dissolved phase

constituents and are indicative of conditions appropriate for the aerobic degradation of BTEX
constituents (Figure 6). In addition, reducing conditions measured in the center of the
dissolved-phase constituent area indicate appropriate environmental conditions for the process
of microbial reductive dehalogenation, a processes that results in the degradation of PCE, TCE
and related daughter products.

Dissolved oxygen (D.O.), the primary electron acceptor for aerobic metabolism, shows a
distinct inverse correlation with the concentration of dissolved-phase constituents. The central
area of depressed D.O. concentrations correlate spatially with areas of elevated concentrations
of dissolved-phase hydrocarbons (compare Figure 3 and Figure 7). The central area of the
dissolved-phase constituents area is essentially anaerobic. The background level in the aquifer
for D.O. was measured as 7.2 mg/l. As BTEX concentration declines towards the edge of the
dissolved-phase constituent distribution, D.O. concentration increases until it reaches the
background level at the extreme northern edge. This correlation represents some of the
strongest evidence of aerobic microbial degradation of hydrocarbon within and at the edges of
the area of dissolved-phase constituent.

Electron acceptors available for BTEX metabolism under anaerobic conditions include nitrate,
sulfate, and reduced iron species. After oxygen, nitrate is the electron acceptor most readily
utilized by hydrocarbon degrading bacteria. Nitrate concentrations also show an inverse
correlation with hydrocarbon concentration. This area of depleted nitrate correlates closely
with the area of anaerobic conditions identified in Figure 7 and suggests that nitrate has been
used as a terminal electron acceptor in anaerobic microbial reactions. The general pattern of
declining nitrate concentrations downgradient from the highest concentration, the correlation
of anaerobic conditions with depressed nitrate concentrations, and the values of nitrate below
measured background levels are data consistent with anaerobic biodegradation. Similar data
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and spatial patterns of nitrate distribution have been recognized by other researchers at sites
where natural biodegradation of hydrocarbon occurs (Weaver et al., 1995).

Sulfate is an electron acceptor for microbial use in anaerobic biodegradation and occurs in
sufficient quantity at the facility to represent a potentially useful source of electron acceptor.
However, the high concentrations of dissolved-phase sulfate and widely varying spatial
distribution pattern of sulfate in the aquifer make interpretation of the role of sulfate in
biodegradation difficult at this time. Future sampling events may provide data that helps in
the interpretation of the role of sulfate, if any, in biodegradation of dissolved-phase

‘constituents in the groundwater.

5.2 Biodegradation of Chlorocarbons

Multiple lines of evidence indicate that degradation of chlorocarbons is occurring in the center
area of the dissolved-phase constituents and in the down-gradient area.

Methane may be produced by strictly anaerobic microorganisms. Methane is not a constituent

~ of fuel hydrocarbons and the presence of elevated levels of methane above background levels is

evidence of microbial degradation of fuels (Wiedemeier et al., 1996). Elevated methane levels
near the center of the dissolve-phase constituents represent both an indicator of geochemical
conditions and a source of carbon for microbial degradation of chlorocarbons. Methane
concentrations in the vicinity of MW-3, MW-8, and MW-18 are direct evidence of highly
reducing geochemical conditions required for the process of reductive dehalogenation. The

~ methane also represents an appropriate carbon source for methanotrophic oxidation of

chlorocarbons in the soil and groundwater where some aerobic conditions exist.

Carbon dioxide is an end product of biodegradation of hydrocarbons and certain chlorocarbons
as previously described. Elevated CO; levels in the vicinity of the dissolved-phase constituents
indicate greater microbial activity than in the surrounding monitoring wells. The inverse
correlation between concentration of D.O. and CO: also indicates that aerobic metabolism is an
important process in the subsurface in this area and contributes to the biodegradation of
hydrocarbon and chlorocarbon constituents (compare Figure 3,4 and Figure 10).

During biodegradation of dissolved-phase chlorocarbons (especially reductive dehalogenation),
chloride is released into groundwater, resulting in elevated chloride concentrations in the
vicinity and down gradient of biodegradation activity (Wiedemeier et al., 1996). The
concentration and distribution of chloride in the aquifer at the facility closely fits the pattern of

~ chloride release resulting from reductive dehalogenation of chlorocarbons (see Figure 11).

Microorganisms collected from the groundwater at the facility were established in laboratory
tests as having the capability to degrade both hydrocarbons and chlorocarbons. The
distribution of these microorganisms in the groundwater at the facility indicate that the
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subsurface microbial community has adapted to utilize fuel hydrocarbons as a source of carbon
and to use chlorocarbons as electron acceptors under anaerobic conditions.

 As previously described in the introduction section of this report, microbial degradation of

chlorocarbons, such as PCE, via the process of reductive dechlorination results in the formation
of daughter products TCE, isomers of DCE, VC, ethene, and finally CO; and H,O. As
previously noted, environmental conditions in the groundwater at the facility are favorable for
the process of reductive dechlorination. A map illustrating the distribution of species of
chloroethenes present in the groundwater at the facility indicate that this process is likely to be
occurring (Figure 14). PCE occurs immediately beneath the facility site as a high percentage of
the total chloroethenes present. Down gradient and in the area of the groundwater which is
highly reducing and shows elevated concentrations of methane, the percentage of PCE declines
significantly and TCE and isomers of DCE occur in increasing percentages of total
chloroethenes. It should be noted that DCE isomers are recognized as biodegradation by-
products and rarely occur as elements of industrial chemicals (Weaver et al., 1995). This pattern
of chlorocarbon distribution suggests a sequential degradation of PCE by biodegradation

pathways discussed in the introduction of this report.

In summary, the conditions listed above indicate that hydrocarbon and chlorocarbon
concentrations are declining via microbial degradation processes and not solely dilution or
volatilization.
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Section 6
Conclusions

Geochemical measurements of groundwater indicate that a sequential change in groundwater
conditions has occurred over time that currently favors biodegradation of chlorocarbons and
anaerobic degradation of residual hydrocarbons. Spatial patterns of dissolved-phase
constituents across the site also suggest a subsurface environment conducive to the long term
biodegradation of hydrocarbon and chlorinated constituents.

Natural biodegradation of dissolved-phase constituents should be considered as an important
element of corrective action at this site.

The current monitoring program will provide data to verify that concentration levels of
dissolved-phase constituents will continue to decline, that natural biodegradation of dissolved-
phase constituents continues to act as a remediation mechanism, and will provide historical
water quality data necessary to estimate a time frame for destruction of dissolved-phase
constituents and attainment of closure.
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Table 1
Intrinsic Biodegradation
Measurements

Parameter

Method

Wells

Dissolved oxygen

field instrument

MW-3,4,7, 8,10, 11,
12,13,18, 19, 20, 21,
22,23,24

(methane, COy)

pH & Eh field instrument MW-3,4,7,8,10,11,
' 12,13,18,19, 20, 21,
: 22,23,24
Water chemistry lab MW-3,4,7,8,10,11,
Nitrate 12,13, 18, 19,20, 21,
Sulfate 22,23,24
o-Phosphorus
TOC MW-7,12,18,19
Dissolved gasses lab MW-3,4,7,8,10, 11,

12,13, 18,19, 20, 21,
22,23,24

Anaerobic plate counts

lab - Std. methods

MW-7,12,18, 19,
BH-1, BH-2, 90125

Strain ID

lab - GC FAME and database matching

MW-7,12, 18,19,
BH-1, BH-2, 90125

Biodeg. of contaminants

lab - 24 hr. microtiter plate optical
density

MW-7, 12,18, 19,
BH-1, BH-2, 90125

- Location:

Initial Sampling Data:
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Table 3

Identification and Degradation Capacity
of Bacteria in Ground Water

Strain Identification Degradation Capability
Number Gasoline, PCE, and TCE Mixture
e Aerobic
4402-1 Bacillus cereus No
4402-2 Enterococcus faecium GC subgroup A No
n 4402-3 Pseudomonas stutzeri No
4402-4 Sphingomonas paucimobilis No
4402-5 Aureobacterium barkeri No
n 4402-6 Pseudomonas stutzeri No
4402-7 Pseudomonas syringae pisi No
“ 4402-8 Aeromonas veronii Yes
4402-9 Insufficient growth to ID Yes
' 4402-10 Bacillus circulans Yes
n 4402-11 Bacillus subtilis No
4402-12 Insufficient growth to ID Yes
4402-13 Brevibacterium acetylicum subgroup B Yes
n 4402-14 Kluyvera cryocrescens Yes
e Anaerobic '
| 4402-1 AN | Arcobacter cryaerophilus Yes
“ 4402-2 AN | Campylobacter coli ' No
4402-3 AN | Arcobacter cryaerophilus No
4402-4 AN | Arcobacter cryaerophilus No
u 4402-5 AN | Arcobacter cryaerophilus No
: 4402-6 AN | Insufficient growth to ID No
n 4402-7 AN | Insufficient growth to ID Yes
u . RMT, Inc. Dowell Schlumberger
n I\WPAUS\P|T\01145\ 59\ TABLE3.DOC May 1997
1
me_mn—-—__-—_—_



Table 4
Population of Bacteria in Groundwater
By Well After 24 and 48 Hours of Incubation
December, 1996

Total Heterophic Plate Count Results AEROBIC:

DATA: Direct Count: Colony Forming
Units (CFU/ ml) on TSA
Sample 24 Hours 48 Hours Types
MW-12 3.01 x10° 1.90x104 5
MW-18 2.95x10° 4.55x10° 6
MW-19 3.32x10° 6.54x10° 5
MW-7 <10 540 4
BH-1 30 990 5
BH-2 <10 70 5
90125 4.21x10° 8.63x10° 5
Total morphologically different types among samples: 14
Total Heterotrophic Plate Count Results ANAEROBIC:
DATA: Direct Count: Colony Forming
Units (CFU/ ml) on TSA
Sample 24 Hours 48 Hours Types
MW-12 <10 100 2
MW-18 40 50 3
MW-19 1.36 x 104 1.59 x 10* 3
MW-7 <10 1.56 x 10* 2
BH-1 <100 <100 0
BH-2 100 600 1
90125 1.30 x 103 780 x 10° 4

Total morphologically different types among samples: 7

RMT,Inc.
I\WPAUS\P|T\01145\59\ TABLE4.DOC

Dowell Schlumberger
May 1997



Figures

RMT,Inc. - Dowell Schlumberger
I'\WPAUS\PJT\01145\59\ ARTESIA1.DOC May 1997




5/28,/97
37309

11x17
X

SOUTHEAST READY MiX

Plot Date:
Plot Time:
Attached Xref's:

Dwg Size:

11455901.0WG
120

D.W.H.

1

Operator Name:

Drowing Name:
Scale:

PLOT DATA

LEGEND

@ MW-13  MONITOR WELL LOCATION & NUMBER

BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC.

RICHEY AVENUE

|
@ pw-24 |
|
|
|
|
DOWELL |
|
)
|
|
|
__________________________________________ 1
__________ -
: 50 FT. COUNTY RIGHT—OF—WAY
T ———— o
o @ uw-8
|
. |
130360 LAaMDFARM AREA i
TOPSOIL
STOCKPILE :
MW—7Q
o MW—11 |
) {75 BERM la |
! SECURITY FENCE MW_178 _:
——L—'—__—___— . e e . T R T e e T e e T T ST T T T = :' _____
. COUNTY doe . MWZ12 W 176*5‘58;
OF —WAY S - 2 R MW—17A/D
% % X = « — T ——————— !
P i Ll mMW=3 |
1 c SRARAS |
|\ R— (i Lo o MW-6 = |
FoRMER sinr S |
f |
DOWELL FACIUTY :
Y. Ouw—13  MW—14' |
FGRAVEL PARKING AREA-- Ol STORAGE i 1 W 5 I
¢ R\ F e T %

r- L _— / EXISTING FENCE :
: VE: SHOP e tf |
MW~ 19 |

]
oy ot =t ) ] I
‘ ]
3 |
FCRAVEL PARKING AREAJ |
i *x |

oy = Tl Kk - ———— . ==

I
I
I

|I
|
!
|
|
f
!
|
|

I

-
=
=
|
@

B

— e

60 FT. COUNTY RIGHT~OF—-WAY

©
Z
*
2

@ MW/—22

DOWELL I
I
I
|
|
]
i
|
PROPERTY LINE :
|
|
W=19 _ o __@MW-23 o _______ !
h
|
|
|
|
|
|
|
|
|
DOWELL ||
I
|
}
i
|
I
|
-____._T'_____‘_—____"'_-__'__'._:::_?_____ﬁ_T'.__T____J
FIGURE 1
BASE MAP OF
FACILITY
DOWELL SCHLUMBERGER
N ARTESIA, NEW MEXICO
"DWN. gr.  D.W.H.
SCALE IN FEET APPROVED BY: F.H.
DATE: 5/28/97
0 120 240 [lros. # 50-01145.59
HHLE,{‘ 11455901




SOUTHEAST READY MIx

RIGHT ~OF = WAY

oF-way 86.4

JP —

B0 FT. COUNTY

DOWELL FACIUTY

DOWELL |

5T READY MiIx

3

S

4 308

K

SOUTHEA!

S e . A

Plet Time
Attoched Xref's

~ PROPERTY LINE

RICHEY AVENUE

MONITOR WELL LOCATION & NUMBER
GROUND-WATER ELEVATION
CONTOUR OF GROUND-WATER ELEVATION (F

5901, DWG

8]

tor Name

ED FROM WESTERN WATER

Drawing Narrie

N
-
=
=
o
=
o

I
|
_ B4a28 :
@ MW-22 \
|
|
|
!
|
I
84.4 I|

|

|

I

PROPERTY LINE

FIGURE 2
POTENTIOMETRIC SURFACE
OCTOBER 21, 1996

P DOWELL SCHLUMBERGER
N ARTESIA, NEW MEXICO

DWN. BY D.W.H.

APPROVED BY: F.H.

DATE: 5/28/97

FILEF 11455901

M PROJ 4 50-01145.59
.




PLOT DATA
Orowing Marme
Operator Name
Scale:

Owg Size:

11455902.DWG Plot Date

D.W.H Plat Time 0oF
17x11 Attached xXref's; 11455800
(e e so—— - — ——m __.1
Ry e e e e il — e T —= - = =, | PROPEATY | INE
I @yw-z
: uw_z4 cuw-zu : : W-21 |:
| I | |
1 | |
:I 1 1 |
| 1 | |
il | | |
DOWELL i i
i 1984 DATA | i
i | i |
i | | |
i | | |
[l | | o w22 |
I | | I
| - T e e e ey - - —— - - | l
BT, COUNTY RIGHT —OF < WaY i !
! | e P e “"“m'--&d DOWELL
| I 1
i i )
1 "
3 ] w10 @ uw-a E_____ |
.§ I = i I
2 F # |
: Ly N
E £ PROPERTY LE -
& r g
O | NI .. .-\ s " E 1% Suw-23 s A
50 F1. CoUMTY 3
IﬁlGr-rl-DF—tv £
P (——. SE———— ey B g W -
4 [ 0 i j i I
1 | J | ! |
| | l
| : I
§ | | :
: pos i |
4 1l - EXISTING FENCE : ! DoWELL
1 1
5 L |
1 i
ﬁ | | li
| | |
T | | |
| | | |
= == !L’_'I'_‘Ll-_h "‘-!I' : _]'
_______ — — — - — = " ...‘—-v-—‘?.'.—. p—- . A = - L — S— o e—
RICHEY AVENUE - FHOPEATY LiNE
o e e e e\ s et e O
e " o T T e T = — - -] ___ - '| & -1 w DROPERTY LINE !
| w4 MW-20 i E |
| 1
| oowilL |
1896 DATA | |
i |
) | |
! I - uw-22
] 1
—— e e e Iy
| 50 FT, COUNTY MGHT-OF -WaY
0.003
P, R s L T AT~ DowEL i
] \
| i) o MO | | |
§ il m: 10 - @ uw-sa )
E ) e _‘. 1
o || ;I |
§ 5 b
E k PROPERTY. LINE
= :
Q { ! b HHES é }
[ steurir Fevge £ joow " :
B | S SRt I ) NN-23 |
I'm FT, COUNTY =]
: mmr[-ur —WAY 0. E
ko i IR —————— Ry
~50 R | @ l T
gm'uww | |
| | 1
[ |
S
) ! ooweLL RELITY !
3 | |
2 - | |
k & r--u-nr rmas i |
= J i'\ / EXISTING FENCE | BOWLL !
5 1 prsst=} 01K | I
:: s 1 . SN S —— : Il
| 1
1 \\J J | ||
| | —— ( e s i ]
B | —tr % =ty =y W~ e—ge—pe—yp .Y ey - _—__—_:' o A e W — e . M ——— _—___—____...:
RICHEY AVENUE N PROFERTY LINE
"— — —_—— —— — T = —— PROPERTY LMK
®un-20 |
o
I DOWELL ]
| 1996 DATA
|
| I ‘\.,Uln |-
| | 'IJ w22 !
b S 4 / I
| 50 FTCOUNTY RIONT-0F < WAY | :
t WO | |
_.....__.TI.-__...._.._.L____._. """""""“":w--lﬂﬂl DOWELL |:
I ]
" [ NI I
i oo s
[ |
g o | ¥ I
g ] i
: ' E | PROPEXRTY LINE )
| B ¢ i
2] | { 4 pksy b g 1 I
| . - | l
3 Y F WO . N
T 1) S ————— _:_/str.umr FENECE | % glhlwii - GMN-23 |
50 F1. COUNT B
;Eml—ar—;a: I
e i STt g ———
I i |
. I
DOWELL FACILITY
5 i W W a‘
g gl i) 1 M‘_’E&,’ MW= 13 w14
3 i : o \ { - exsraic Femce cowiLL
g 4 e ) IFE obzs { |
2
2 ‘ N~ L e e 0 |
] MO |
. .
. f "
St WSS R S g gy, ges) s _emm— = S L ror. ars - A e
RICHEY AVENUE - FROPENTY LBE

LEGEND

o W1
554

WD

MONITOR

NOT
0.1 CONTOUR

WELL
TOTAL BTEX CONCENTRATION (rmg/L)
DETECTED

LOCATION & NUMBER

OF

TOTAL BTEX CONCENTRATIONS (rmg/L)

FIGURE 3

TOTAL BTEX CONCENTRATIONS
1994, 1995 & 1996

DOWELL SCHLUMBERGER
ARTRESIA, NEW MEXICO

pwn. By:  D.W.H.

APPrROVED BY: F.H.

pate: 5/28/97

Proy. f 50-01145,59

FILE # 11455902




LLET _DATA

Dwg Size 1=1
Drowing Name: 11455902.0WG Plot (Cote /28,97
Operator Name; D.W.H Plet Time: 3.00P
Scale s o Attached Xref's; 11455801
e T T ——— -_— —_—\a — _— - — e — e e T
— T T ———— — — | —— —_— - - ——- - 3 e . ™ ';_I 1 N PROPERTY LINE |

o o s == 7 i
4] ] | & w2
:| Syw-24 - 20 ! =) 1l

1894 DATA e

w27

50 FT. COUNTY SEGHT-0F - WAY - 0.1

|

|

|

A\
B

DOWELL

? l
E il W10 ASESE
g I / |
i il ? L& !
] "Ne
§ : 5 ¥
,3- i - PROPERTY 1N
, ;
i) i i
I ~ SECURITY FENCE b ) & L
_____ o TR : 5 GH=1B. s Sw-23 SR
5 ET, QOUNTY
RIGH - OF - WAY
—— | i ek Rl e e B I et e o oo o e M g 2 S R A g e ;
H T 1 1i

[J(Jf._) h‘"

DOWELL FACILITY

80
2
I
1
]
|
|
|
|
|
|
|

SOUTHEAST READY WX
= 3
z
=
©

- LOWTLL 1
it |
[T | |i
| 1) | |
| 1
b | & | 1
i L | I:
AT .. = L = = s B A —— T IR R L — TR e R ] - g - - - -z g \y W o - T - S o~ —— -
RICHEY AVENLUE - PROPERTY LINE
EEr—mmmm——— o mmEo————o - - P —
s T — —_— - — —_— — P— -_— — '_"__—______I___' 1 h g |
’I [~ TP 5._."_2: | | @w=z1 ROPERTY LINE
| bond ]
1|
'r oOwiLl
j 1995 DATA
‘ |
i @ uw-12
I l
50 FT. COUNTY  RIGHT - 0F = WY i
________ . ey L DOWELL "
| )
= i
3 | i
5 1l 4
& :l |.
| : |
i i
: SROGPEATY LN
f I FERT !
2 | | |
A |
| - s
_____ | —— /7 BERATY. FEo! @uw-z3 I
Ts0 F1. counTy
i Rlc.mror-\m
SRR, Dt N o )
| I
| ;
| DOWELL FACIITY I |
i i
| |
| | \ nowELL ¢

SOUTHEAST HEADY Mix
—

R —————. o e e S J i _‘___ ===, “K”‘ﬂ',"«_— = Bl e ey
1 Guw.-‘l 5u*_2r w21 |
— 0.1
! -

DOwrLLL

w22

L

I

I

I

|

i

i

it

|

——

1 |

|

|

|

|

|

|

|

i

g

- |

=
%
z
a
%

5
: |
- |
% i !
g ! PROPERTY Lz~ |
|
i I
|
| /- SECLIRSTY FENCE |
______ I___I.__.____ l;’ —_ ISRERORRCRS SRC RS SRS |
Y5g FT, COUNTY
| RGO ~WAX
el ey e e l
H i .
4 l
{ |
* |
| DOWELL FACILITY i
z ki |
+ § |
d s, e s
] | 7
2 4 |/~ Enstie Fence : bowaLL
% .
2 | M- 1 | |
P '
5 1 —————————t—— : l
l I
| H 1 [ [
ey g e ———— — gy g, vy g ey ] =— .?\.-'-_-:"-__—_-._ = = P e S ——_ == m——— e e — e —
RICHEY AVENUE = PROPENTY L3

FIGURE 4

LEGEND TOTAL CHLOROCARBONS

@ MW—1 MONITOR WELL LOCATION & NUMBER 199‘4. 1886 & 1986

TOTAL CHLORCARBONS (mg/L)
NOT DETECTED DOWELL SCHLUMBERQGER

——— (.1 CONTOUR OF TOTAL CHRLOCARBONS (mg/L) ARTRESIA, NEW MEXICO

pwn. gy: D.W.H.
APPROVED BY: F.H.

e llpATE_5/28/97
m prROJ. # 50-01145,59
L1}

“FILE # 11455902




SOUTHEAST READY MIX

: RIGHTI-OF —WAY

__I_T . "

AN AR

SOUTHEAST READY MIX

FLOT DATA

DOWELL

50 FT. COUNTY RIGHT—OF —WAY

———— i i
|
|

7.455 ~ 7.047
MW-10 @ j

f SECURITY FENCE
Mw-178 __

- (':_{;"}O’ = " - - 3 # s o] —H-
(=}
o oo ] IT, 7 1
‘y—ﬁ» = a3

UW—‘.;
- | S P . e
.- e e —— - e ———— W - - - e — —\— ———————
RICHEY AVENUE -~ PROPERTY

LEGEND

@ MW-13 MONITOR WELL LOCATION & NUMBER

6.721 Ph VALUE (STANDARD UNITS)

— 7.0 CONTOUR OF Ph VALUE (STANDARD UNITS)

n
z
q

OF = WAY

TY JRIGHT -

=]
~
o

OUN

S e IS e S eee e ) (IS0 e e S s RS TR S B e e L s ==
il MW—9 MW=12 épmw— 7C Pt
6.278 ; HOLE

=

L

_ 6.943
@ pw-22

DOWELL

DOWELL

PROPERTY LINE-/],

FIGURE 5
Ph VALUES
NOVEMBER 20, 1986

DOWELL SCHLUMBERGER
ARTESIA, NEW MEXICO

pwn. Br: D.W.H.

APPROVED BY

paTeE: 5/28/97

£73 =
m PROJ ¢ 50-01145.59
L]

FILEF 11455901




28/97
3:30P

u
[
%

11455801.0WC

D.W

1

§
b
O
=3
2l

Operator Nome:

Lrowing Name
Scale:

I
|
|
I
DOWELL |
|
|
|

|50 . COUNTY
| RIGHTH-OF —WAY

_____I_T_,_ "

SOUTHEAST READY MIX

)
L~ GRAVEL. PARKING AREA —
I _LA
e e - - w | | o | r——— T —_— —— . S

RICHEY AVENUE 200 N e e

LEGEND

@ MW=13 MONITOR WELL LOCATION & NUMBER

78.8 Eh (Mv) _ =
— 100 CONTOUR OF Eh (Mv) 2
BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC

B0 FT. COUNTY RIGHT—0OF-WAY

CALE IN FEET

(&}

|

|

|

I

I

I

I
II
!

|

|
8 |
@ Mw—-22 |
|

I
I
|
|
I
|

I

|

|

I

|

DOWELL l

FIGURE 6

Eh (Mv)
DECEMBER 27, 1996
DOWELL SCHLUMBERGER

pwn, By: D.W.H.

N ARTESIA, NEW MEXICO
i
i

APPROVED BY

|' Sk DATE: 5/28/97

i | 5 = 3
2 M ProJ. § 50=01145.59
» FiLEf 11455901




PLOT DATA

()
=

11455901,

DW.H

Drawing MName

3:30F

by

Operator Name:

Scale:

Attached Xref's:

1=120

BASE MAP

SOUTHEAST READY MIX

_______I.__I_

I 50
| RIGH

DOWELL FACILTY

x 0.28 ~
B / W—13 —14%
b — ERAVE PANRING AREA — -
g k- { MW-5 =
5 f - -
& * g . My
2 1 e oS MYy-16 = !
= J - MW—2 l
1P
J P s GCRAVEL PARKING mﬁﬁ—‘J
1
______ —— == e | e | mp— | epep— e — | e———

RICHEY AVENUE

LEGEND

o MW=13
2.2

MONITOR WELL LOCATION & NUMBER

MW—10 @

7.4 - -
@ yw-24
DOWELL
o
| 50 FT. COUNTY RIGHT-OF-WAY
__________ i
5 W _An
‘ SECURITY FENCE
. COUNTY
OF —WAY
— — W "
OO0 E’
1 000
NSRS —

DISSOLVED OXYGEN CONCENTRATIONS (mg/L)

SUSPECTED ANOMALY

CONTOUR OF DISSOLVED CONCENTRATIONS (mg/L)

MODIFIED FROM WESTERN WATER CONSULTANTS, INC.

\ PROPERTY LINE

B0 FT, COUNTY RIGHT-

T ——— | e — — a— — — —
| B \T PROPERTY LINE l
| o Mw-21 |
| I
| |
|
I
|
||
35 E
@ Mw—22 |
|
|
I
DOWELL :
|
|
|
|
| |
I |
I |
: PROPERTY LINE-],
I
| 19.2* 32 __ |
Q.”!'JQ_._._______.___,________O_'“"i‘_l‘_ ____________________ J
|
e
| :
| |
| |
| |
| |
| |
I |
I '.
I |
: DOWELL |
I ;
| |
I II
I [
| |
| |
| |
o e et eI O e e T
FIGURE 7
DISSOLVED OXYGEN CONCENTRATIONS
OCTOBER 22, 1996
! DOWELL SCHLUMBERGER
N ARTESIA, NEW MEXICO
| own. Bv:  D.W.H.
SCALE IN FEET | ApPROVED By: F.H.
;-_ﬂ—__ | w |2aE:_5/28/97
120 240 M ProJ. # 50-01145.59
» FILEF 11455901




ate:

Flol Time:

)
~

n

Attoched Xrel's

120

11455901.0WG

PLOT DATA
D.W.H
1=

Drawing Name

Scale

Operator Name:

[ 7 e e || || e, | — | — | — | — | o— — — __..._I _ ___

w w-20

8.13
@ \W-24

|
|
|
|
|
|
| DOWELL
|
|
|

3 |
=

> |I
< |
w

B |
3 |
n) |
I

[ I
a I
w

| 1
l ]
——— = et ) e e e e
50 FJ. COUNTY
| RIGHTHOF —WAY
. e IV
00
Q00
N E—

>
b= |
E % f
|
B [
S
RICHEY AVENUE
LEGEND
@ MW=13 MONITOR WELL LOCATION & NUMBER
551 NITRATE CONCENTRATIONS (mg/L)
ND NOT DETECTED

w5 CONTOUR OF NITRATE CONCENTRATIONS (mg/L)

BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC

5.0

\- PROPERTY LINE

COUNTY RIGHT—0F ~WAY

BO FT

R

= PROPERTY

PROPERTY

LINE

FIGURE 8
NITRATE CONCENTRATIONS
NOVEMBER 20, 1986

DOWELL SCHLUMBERGER
ARTESIA, NEW MEXICO

®

pwn. BY: D.W.H.

APPROVED By: F.H.

pATE: 5/28/97

pros. £ 50-01145.59

'FILEI 11455901




T READY MIX

pe
=

SOUTHEA

SOUTHEAST READY MIX

PLOT DATA

DOWELL

50 FT. COUNTY RIGHT—0OF —WAY

__________ Lo s e e s e o i e e . S o T —— — T —— — — — —

! SECURITY FENCE

60 FT. COUNTY RIG

T (_b("; :[ * " —~ -
000
[S——

DOWELL FACIUTY

RICHEY AVENUE

LEGEND

@ MW-13 MONITOR WELL LOCATION & NUMBER

890 METHANE CONCENTRATIONS (ppm)

— 100 CONTOUR OF METHANE CONCENTRATIONS (ppm)

i
ww-149 10,

~CRAVEL PARMONG AREA

4

: 9 — PROPERTY UNE
- Ml
— ‘
w Mw-2
DOWELL
&
3 | S . ., . & - S
DOWELL
1
|
|
|
|
E-__ _—- | ————————— | — — —_— _—
J
N
SCALE IN FEET

FIGURE 9
METHANE CONCENTRATIONS
NOVEMBER 20, 1986

DOWELL SCHLUMBERGER
ARTESIA, NEW MEXICO

pwn, Br: D.W.H.

lapPrROVED By: F.H.

DATE: 5/28/97

L=
M ros 4 50-01145.59
]

FILES 11455901




S /28/97
3:30P
x

11x17

Plot. Date:
Plat Time:
Atloched Xref's:

Dwg Size

11455901 .DWG

D.W.H.
1=120

ATA

Operatar Name:

Drawing Name
Scale:

Plo

|
|
|
|
|
|[ DOWELL
|

|
|
|
1

|
I
|
3 |
@ MW-22 :
| o oee— e e e e e e e 1|
50 FT. COUNTY RIGHT—OF—WAY |
______ S US| U S I —— DOWELL :
| I
- | =—=————-0-— |
= | |
> I| II
3 ! I
& ! = ; i
|
I
5 | PROPERTY LINE |
2 I : I
| 1, = |
f 22
R S e e e w-1e __ __ __ _____________eww-23 _____ y
-Irso . COUNTY |
RIGHTH-OF —WAY
—_———d ey - > = - B - e e ——_—— Q@ e, —————— e —— e ————— e —— — — —— —
I 000k h
I 000 |
] —‘____I I
|
b o |
DOWELL FACIL! |
5 |
= = I] |
= 1 _,—--'.‘ﬂAVE'. PARKING AREA— |
3 x |
& J /7~ EXISTING FENCE DOWELL I|
2 -1 VY16 |:
o
'g -l MW—4 |
] ND |
= ' |
) J |
GRAVEL PARKING AREA — |
1 f 3 ‘
T R gy o ot | ] w— | r m— e—  —— e o e e — e | s i  —————|_ —. _ o So— |
RICHEY AVENUE X PROPERTY LINE
FIGURE 10
LEGEND CARBON DIOXIDE CONCENTRATIONS
@ MW—13 MONITOR WELL LOCATION & NUMBER NOVEMBER 20, 1996
CARBON DIOXIDE CONCENTRATIONS (mg/L) i DOh:EELé.I&S%I-:El#B:‘BEEXITgEH
NE NOT DETECTED N
——— | CONTOUR OF CARBON DIOXIDE CONCENTRATIONS (mg/L) ‘l . own. Br.  D.W.H.
SCALE IN FEET | APPROVED 8Y: F.H.
. T — | paATE: 5/28/97
0 120 240 H PROJ. # 50-01145.59
BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC. FILEY 11455901




SIZE

Uwg
Plot Date:

28/97

5,

11455801.0wG

D.W.E

e
E
g
<
o
=
F

3.30P
x

Nome

Operotor
Scale:

Attached Xref's

______ i CRrS
|
I|
= |
=
5 |
2 |
= |
) I
8 |
= |
=2
= l
(73]
|
|
R
|50 F} COUNTY
| RIGHT-OF —WaY

DOWELL

f / SECURITY FENCE

O EPUTAISII | — x " PR— o " e o N e
T m
[ QQQ
' ] @ \w-15 ﬁﬁ w
DOWELL FACIUTY
x ~ 93 .
= j Cyw—13  MW—14%
> FAMYL PafaiMC AREA
a x ' Mg_ﬁ .
2 J m XISTING FENCE
&5 ~ i ¢
5 Mw—1'" QM” 18 o~
£ j - -\ w-2
3 i MW—4 W "
n ' 21
.~ GRAVEL PARKING AREA —"
e = JL— p— =y e pe——] e | g f— e — et e = e

@ MW=13
612

LEGEND

RICHEY AVENUE

207
MW-10

L)}

1140

MW=
MW-—12._-

MW—-17A/D

MONITOR WELL LOCATION & NUMBER
CHLORIDE CONCENTRATIONS (mg/L)

BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC

CONTOUR OF CHLORIDE CONCENTRATIONS (mg/L)

7/~ (Y A
UW—WL +|:b|

RIGHT —0F = WaAY

COUNTY

FT

\ PROPERTY LINE

SCALE IN FEET

) 120

DOWELL

PROPERTY LINE—~

FIGURE 1
CHLORIDE CONCENTRATIONS
NOVEMBER 20, 1996

DOWELL SCHLUMBERGER
ARTESIA, NEW MEXICO

D.W.H.

DWN. BY

APPROVED 8y: F.H.

pare: 5/28/97

Proy. # 50—-01145.59

FILES 11455901




Owg Size

PLOT DATA

[re

114553901 .0WG

D.W.H.

ing MName:

Atlached Xref's:

1=120

Operator Name:

______ . SER——
|
|
T |
=
2 |
® |
B I
S |
23
z |
3
] | .
| ;
| ]
S e B e ot o iy
g 8
| 50 q._counrr
lRlGH OF —WAY

DOWELL

MW—10 @

SECURITY FENCE

goor | [ %

______i__:l VR (R Y 5

x

=

> _CRAVEL PARKING  AREA -
3 t
. |

-

E—: *

p

=

=

=]

v

DOWELL FACILITY

Cyw_13  Mw-149 - —

MW—5 .
O X N N
= £
Mw— 1w e
- w—2

— % 3 . = ‘

| ] -
| — GRAVEL PARKING AREM —

t *

- " % '—.;'_l - - v e | Seeeee—— S i_.—_ - i—
RICHEY AVENUE PROPERTY LINE

LEGEND

o MW—13

-

——

MONITOR WELL LOCATION & NUMBER
AERCBIC MICROBAL POPULATION & DIVERSITY
AEROBIC MICROBAL POPULATION & DIVERSITY

SE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC

@ Mw-22
DOWELL
e OMW=23
DOWELL
|
N
- €

FIGURE 12
AEROBIC MICROBIAL POPULATION
& DIVERSITY - DECEMBER 27, 1996

DOWELL SCHLUMBERGER
ARTESIA, NEW MEXICO

i CATE :".'* b
M prog. 4 50-01145.59
™ o

FILE# 114553901




%

Alloehed Xref's

(B

11455901
120

DWH

.
Drowing Nome:

Operotor Name:

Scale

a

|
|
|
|
|
|
| DOWELL
|
I
I
|
|

PROPERTY LINE

______ i e e
| //
= [ ‘
s ! MW=10 @ © uw-g
5 I
g |
= |
5 |
2 I
z
E I
= I
n
| S
I f SECURITY FENCE ) -
g s M e e e e 2l =) b - [ |
150 Y. CounTY WWETIC g i
| RIGHT-OF —WAY MW~ ‘?A/D
e e - N i - - * e e M K R R ——— o ——— —
I o0k
000 S
| MW-15 My —6 '@
<l
| S — S ———
DOWELL FACILITY
>
= i OMW-\B
g ( RAVEL PARIING AREA — Mg—f)
o — EXISTING FENCE
x| — B
L MW— 1@ = °
£ J - MW-—2
=] MW~ 4 -
(=] * s -
(1]
‘ .
e re— e - | — | —— — — ———— s e e———

RICHEY AVENUE

LEGEND

@ MW-13 MONITOR WELL LOCATION & NUMBER

10%,2 ANAEROBIC MICROBAL POPULATION & DIVERSITY
m—{ (¢ ANAEROBIC MICROBAL POPULATION & DIVERSITY

BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS, INC

__________________________ - — e ——— e — — — — — — — — — — — — —

i S |
|
|
|
|
l
|
II
|
|
|

- |

@ uw—22 I
|
J
|

DOWELL :
I
|
II
|
i
i
|
1

PROPERTY LINE-/],
1
|

@ MW-23 !

DOWELL I

FIGURE 13
ANAEROBIC MICROBIAL POPULATION
& DIVERSITY - DECEMBER 27, 1998

! DOWELL SCHLUMBERGER
N ARTESIA, NEW MEXICO

pwn. 8y:  D.W.H.

approOvED By: F.H.

j pare: 5/28/97

i~
M Pro # 50-01145.59
| ]

FILEF 11455901




—————— S R e e — et e mehaad DOWELL |
| — et -
| — —
3 |
3 |
| =
= | . ilt
) | T n
@ I S
= —_
5 | 5
(=] | @
w Eebihd £J x
| L= & BEHM ARk E
| f SECURITY FENCE =
S VRIS S S —— 3
|50 FY. COUNTY :
| RIGHTI-OF —WAY P
N —— e % 2
I 00 | ]
Suln fo¥eTe) f
(S ——————
p |
‘ ' I |
k | | |
| DOWELL FACILITY | | |
x A | | |
= " | [ [
? | = BRAVEL PARKING AREA— | | |
* 1
g T i . | [ I
= J ~ EXISTING FENCE | | DOWELL ||
2 5 f | | I
=28 - | | | I
o 2 f | | |
] b | I I
g t | | |
- | I I
2ty i | | '
o s N —— — — o p—— ] —] e |ee— e '_F-—______Ti_—___“__- —_ o e— — — e—— e e e————— o s
ot O
ARa% RICHEY AVENUE PROPERTY LINE
FIGURE 14
LEGEND DISTRIBUTION OF CHLOROETHENES
2 OCTOBER 22, 1996
3 @ MW—13  MONITOR WELL LOCATION & NUMBER ' SHiiat] BerhiEERaED
—_ MW_39 (0 178) [,
5 W-22 (0 128) CHLOROETHENE CONCENTRATION (ug/L) \ TS W aEkice
08 NOT DETECTED :
Tl | pwn. By D.W.H.
58 SCALE IN FEET ApPrOVED By F.H.
e E o LU | =
x 52 R_Mﬁ | w |loa=_5/28/97
= O & |
g 255 BASE MAP MODIFIED FROM WESTERN WATER CONSULTANTS. INC | ® ALEd 11455901
b WA




Appendix A
Historical Analytical Data

RMT, Inc. “ Douwell Schlumberger
I\WPAUS\P|T\01145\59\ ARTESIA1.DOC May 1997

hlmm_m_m—_—_—-—_




L661 ivy 198eg STX'VANIddV\65\SPLION LI \SNVM\T
Aa81qunpiag 1jamo(] up L
o¥Lo pu pu pu pu pu pu 0110 pu 0cT0 s600  |96/€L/v
0920 pu pu pu pu pu 0100 pu pu 0020 0Zz0  |96/11/1
880°0 pu pu pu pu pu S100 pu pu 000 800 |s6/8L/0L
£€0°0 pu pu pu pu pu 2200 pu pu 1200 €00  [s6/1/8
SE0°0 pu pu pu pu pu 9200 pu pu pu 0500 |s6/€/¥
6400 pu pu pu pu pu $20°0 pu pu 00 2600 |se/sc/L
200 pu pu pu pu pu 0€0°0 pu pu 8000 k00 |¥6/ST/01L
1200 pu pu pu pu pu 9200 pu pu pu o0 |ve/0T/2
800 pu pu pu pu pu 8200 pu pu pu sh00  |P6/6L/F
6200 1000 pu pu pu pu 6£0°0 pu 1000 pu ¥200 |p6/01/1
820°0 pu pu €000 2000 pu 0900 pu pu pu 6100 [€6/91/¢
$90°0 pu pu 9100 L00°0 pu _0LT0 8800 1000 100°0 €e00  |16/TT/1L
0ST0 pu pu €200 S00°0 pu 0010 0690 900°0 0500 0z10  |16/S1/6
0110 pu pu pu pu pu 8500 0021 120°0 0650 0120 |l6/9¢/1 T-MIN
pu pu pu pu pu pu pu pu pu pu £200 |96/tc/oL
pu pu pu pu pu pu pu pu pu pu 0v00 |96/12/L
pu pu pu pu pu pu pu pu pu pu 8700 |96/€L/¥
pu pu pu pu pu pu pu pu pu 2000 9/00 |96/01/1
pu pu pu pu pu pu pu pu pu pu 900 |s6/81/01
pu pu pu pu pu pu pu pu pu 8000 7800 [s6/1/8
pu pu pu pu pu pu pu pu pu pu pu s6/¢/v
pu pu pu pu pu pu pu pu pu pu GZ00 |se/sz/1
pu pu pu pu pu pu pu pu pu pu 200 |v6/S¢/01
pu pu pu pu pu pu pu pu pu pu 8000 |¥6/0C/L
pu pu pu pu pu pu pu pu pu pu ceo0  |¥6/61/%
pu pu pu pu pu pu pu pu pu pu 9000 [P6/0L/1
pu pu pu pu pu pu pu pu pu pu 9100 [€6/91/¢
pu pu pu pu pu pu pu ¥10°0 2000 pu 9200 |16/TT/11
pu pu pu pu pu pu pu 6000 2000 pu pu 16/s1/6
pu pu pu pu pu’ pu pu 0€1°0 6200 pu €00 |16/92/1 I-MIN
40d HO.L VOI-TTL | VOL-I'T'L | 30a-I'T | vOAd-T'l | vOa-T'L | saudjdX | 2uanjol, | suszuaqidyig | suszuag areq IPM

eje(] [ednAeuy [edLI0)STH
v x1puaddy




£661 fiviy 7 98eg STX VANIddV\6S\SPLIONLId\SNVdM\'T
42849qunpog 11pmo(] Ul T
pu pu pu pu pu pu pu pu pu 9¢0°0 pu 96/11/1
pu pu pu pu pu pu pu pu pu 0LLO pu g6/81/01
pu G000 pu . pu pu pu pu pu pu 0/5°0 6900 |S6/1/8
pu pu pu pu pu pu pu pu pu 0610 0010 |s6/¢/%
pu pu pu pu pu pu pu pu pu 0050 0s10  |se/se/1
$00°0 pu pu pu pu pu pu pu pu 092°0 oF1I0  |pe/Sc/o1
pu pu pu pu pu pu pu G000 pu £50°0 0010 |¥6/0C/Z
pu pu pu pu pu pu pu . pu pu S80°0 ¥/00 |p6/61/%
pu pu pu pu pu pu pu pu pu ¥200 900 |p6/01/1
pu pu pu pu pu pu 1000 pu pu 1S0°0 T/00  |€6/91/¢
pu pu pu pu 6100 pu pu ££0°0 100°0 0010 0810 |16/TT/11
pu pu pu pu pu pu 9000 SI0°0 pu pu 090 |i6/st/e
pu pu pu pu pu pu pu ST00 pu 1100 8600 l16/97/1 M
pu pu pu pu pu pu 0S1°0 005°€ pu 0850 pu 96/2¢/0L
¥10°0 $50°0 pu 6000 6000 pu 0c10 0680 950°0 061°0 0900 |o6/ce/L
pu pu pu pu pu pu 1500 006'¢ pu 08%°0 6€0°0  |96/€1/¥
pu 0010 pu pu 900 pu 0S1°0 066'% 180°0 0290 $s00  |96/1L/1
pu 63800 pu. pu 990°0 pu 0870 00C'8 0¥0 00I'L 0010 [s6/81/01
pu 1800 pu pu 6800 pu 0€7°0 0059 061°0 0560 8800 |S6/1/8
pu 0ST0 pu pu 0IT'0 pu 0010 00€'T pu 0S¥°0 V00 {S6/¢/¥
pu pu pu pu pu pu pu 0012 pu pu pu s6/st/1
pu 010 pu pu $90°0 pu 0020 007 0520 0960 0er0  |ve/sc/otL
1100 900 pu 690°0 900 pu 1200 000°¢ 091°0 09%°0 600 |¥6/0C/L
pu pu pu 0120 pu pu 0610 000'T1 0040 000'L ovLo  |pe/01/1
pu pu pu 0910 pu pu 0¥1L'0 0016 02S0 000°L ovro  |e6/1/L
pu pu pu 0970 pu pu pu 009'8 0590 000'L pu €6/91/¢€
/800 0ST'0 2000 0LT0 0610 $00°0 ¥60°0 0089 0650 0890 0L1'0 |l6/TC/11
pu pu pu 0€€0 pu pu pu 00071 00T1 007’1 00z0 |16/s1/6 £-MIN
8100 pu pu pu pu pu pu pu pu T10°0 Y00 |96/72/01
1900 pu pu pu pu pu pu pu pu 6/0°0 600 |96/12//
40d . HOL VOL-ZTT | VOLTUL | 30a-T'1 | vOa-Tl | vOQ-I'l | ssudjdx | auanol, | suszuaqiiyyg | suszuag aredg IPM

eje(] [eandreuy [edLI0ISIH

Vv xipuaddy




2661 ivpy ¢ adeg STX'VANAdV\6S\SPLIONLId\SNVdM\T
42810qunj1a§ 1jomo(] UL LN
0£0°0 pu pu pu 090°0 pu €100 pu pu pu pu c6/1/8
8v0°0 pu pu pu ¥.0°0 pu S10°0 pu pu pu pu S6/¢/¥
£80°0 pu pu pu G900 pu T10°0 pu pu pu pu G6/5¢/1
6500 pu pu pu 600 pu 7100 pu pu pu pu $6/62/01
G900 pu pu pu 860°0 pu 6000 pu pu pu pu ¥6/0C/L
T°L00 pu pu pu 0400 pu €100 pu pu pu pu 16/61/¥
0ZL'0 pu pu 2000 0vL0 pu 2100 pu pu pu pu ¥6/01/1
950°0 pu pu 1000 8600 pu £00°0 pu pu pu pu €6/91/¢
GE0°0 pu pu pu $90°0 pu 5000 pu pu pu pu 16/22/11
£50°0 pu pu pu ¥80°0 pu 9000 pu pu pu pu 16/51/6
£80°0 pu pu 2000 010 pu £00°0 pu pu pu pu 16/92/1 9-MI
0200 pu pu pu pu pu pu pu pu €200 9900 [96/72/01
S20°0 pu pu pu pu pu’ pu pu pu £50°0 2600 |96/12/2
S20°0 pu pu pu pu pu pu £20°0 pu £80°0 8900  [96/€1/¥
G200 8000 pu pu pu pu pu pu pu 100 8200 [96/11/1
$50°0 1200 pu pu pu pu 1100 pu pu £60°0 0020 |s6/81/0L
6700 8100 pu pu pu pu €100 pu pu 7800 010 |s6/1/8
790°0 S10°0 pu pu pu pu pu pu pu 180°0 06£0 |S6/€/¥
£60°0 8100 pu pu pu pu €200 pu pu 010 09%0 |s6/Sc/1
€500 pu pu pu pu pu 0200 pu pu 6500 0¥z0  |¥6/SC/01
S20°0 pu pu pu pu pu 1100 pu pu 1500 0zz0  |¥6/02/2
G100 pu pu pu pu pu 800°0 pu pu 1100 000 [p6/61/%
9200 pu pu pu pu pu 800°0 pu pu pu 5200  [¥6/01/1
920°0 1000 pu pu €000 pu €100 pu pu 20070 8/00 |£6/91/¢
8100 pu pu pu pu pu S00°0 pu pu pu pu 16/2¢/11
8100 pu pu pu pu pu G000 pu pu 1000 pu 16/51/6
0100 pu pu 100°0 2000 pu $00°0 pu pu pu ¥100 |16/92/1 S-MIN
pu " pu pu pu pu pu pu pu pu pu pu 96/T¢/0L
pu pu pu pu pu pu pu pu pu pu pu 96/12/2
pu pu. pu pu pu pu pu pu pu 800°0 pu 96/€1/¥
30d DL VOLTTT | VOL-U'TYL | 30A-I'T | vOA-TT | VOA-I'L | SPudjAX | suanjo] | sudzuaqiyig | auazudg ajeq - IIPM

eje(] [ednAeuy [edLI0)SIH
Vv xipuaddy




L661 fivy ¥ a8e STX'VANIddV\6S\SPLIo\LId\snvdm\:T

12843qunjya8 11pmo(] oul LN
200 1100 pu 9000 9/0°0 pu 2000 pu pu pu pu s6/st/1
6100 0100 _ pu pu 7800 pu 800°0 pu pu pu pu ¥6/sc/01
1100 9000 pu <000 690°0 pu pu pu pu pu pu ¥6/02/L
2000 pu pu pu 6€0°0 pu pu pu pu pu pu v6/61/%
9000 9000 pu $00°0 ¥50°0 pu $00°0 pu pu pu pu ¥6/01/1
6000 9000 pu S00°0 7500 pu 000 pu pu pu pu €6/91/¢
€900 SO0 pu £00°0 £80°0 pu 0200 pu pu pu 5000 {16/T2/11
0500 6£0°0 pu /000 1010 pu 010 pu pu pu 000 |16/51/6
€000 1000 pu $00°0 G100 pu pu <000 pu pu pu 16/92/1 8-MIN
0920 €200 pu pu 0S£°0 pu 820°0 pu pu pu pu 96/7¢/01
070 9200 pu pu 0820 pu 6200 pu pu pu 9000 |96/Ct/L
0920 0£0°0 pu pu 0/€0 pu 200 pu pu pu 9000 l96/¢1/¥
0520 S€0'0 pu pu 0920 pu 1200 pu pu pu 9000 [96/11/1
00€0 SH0°0 pu pu 00€°0 pu $20'0 pu pu pu G000 [s6/81/01
0520 1500 pu pu 00€°0 © pu 8€0'0 pu pu pu pu G6/1/8
0920 8€0°0 pu pu 062°0 pu 6200 pu pu pu 9000 |s6/¢/¥
0£€0 1500 pu pu 0120 pu 200 pu pu pu €000 fs6/sc/1L
ovzo 0500 pu pu 0€T0 pu £€0°0 pu pu pu 000 |w6/sc/01
0910 0%0°0 pu pu 0220 pu 8100 pu pu pu 9000 |p6/0T/L
0zro 8€0°0 pu pu 0CL0 pu 1200 pu pu pu pu y6/61/%
091°0 9500 pu $00°0 0120 pu £20°0 pu pu pu c000 |p6/01/1
091°0 0500 pu 2000 0820 pu 2200 pu pu pu 2000 [€6/91/¢
-01€0 £50°0 pu pu 09¢°0 pu 5600 pu pu pu 6000 |16/2T/11
04T0 6900 pu - 000 | ozgo pu 8€0°0 pu pu pu 6000 |16/51/6
0020 8900 pu 0100 092°0 pu 1200 pu pu pu 9000 l16/9¢/1 L-MIN
9100 pu pu pu 1500 pu €100 pu pu pu pu 96/7¢/01
9100 pu pu pu ££0°0 pu 1100 ~ pu pu pu pu 96/7C/L
1200 pu pu pu Y00 pu 100 pu pu pu pu 9/¢1L/¥
200 pu pu pu H00 pu 1100 pu pu pu pu 96/11/1
6200 pu pu pu 1S0°0 pu €100 pu pu pu pu G6/81/01
q0d 0L | voITTT | VOI-T'TI | 30a-I't | vOa-Tl | vOa-T'L | seusldx | suanjol | sudzuaqAyig | sudzuag ared 1PM

BJe(] [edonAfeuy [edLI0)STH]
v xipuaddy




2661 fivpy G adeyg STX VANIddV \6S\SPIIO\LId\SNVdAN T
1a810quingippg jacno Ul I
pu pu pu pu 7500 pu pu pu pu pu pu ¥6/02/2
pu pu pu pu 7200 pu pu pu pu pu pu v6/61/%
pu pu pu pu 1200 pu pu pu pu pu pu $6/01/1
pu pu pu 1000 SZ0°0 pu pu pu pu pu pu €6/91/¢
pu pu pu S00°0 6200 pu pu pu pu pu pu 16/2¢/11
pu pu pu 2000 T10'0 pu . pu pu pu pu pu 16/S1/6
pu pu pu pu $00°0 pu pu pu pu pu pu 16/9¢/1 0I-MIW
pu pu pu pu pu pu ¥200 pu pu pu pu 96/22/01
pu pu pu pu pu pu 120°0 pu pu pu pu 96/¢C/L
pu pu pu pu pu pu 0Z0°0 pu pu pu pu 96/€1/V
pu pu pu pu pu pu 0200 pu pu 7600 pu 96/01/1
pu pu pu pu pu pu L10°0 pu pu 9100 pu S6/81/01
pu pu pu pu pu pu 2200 pu pu pu pu S6/1/8
pu pu pu pu pu pu S10°0 pu pu pu pu S6/€/v
pu pu pu pu pu pu ¥10°0 pu pu pu pu g6/5¢/1
pu pu pu pu pu pu ¥10°0 pu pu pu pu ¥6/52/01
pu pu pu pu pu pu L10°0 pu pu pu pu ¥6/0¢/4
pu pu pu pu pu pu 0100 pu pu pu pu ¥6/61/%
pu pu pu pu pu pu 100 pu 7000 pu pu $6/01/1
pu pu pu pu 100°0 pu Z10°0 pu pu pu pu €6/91/¢
1000 pu pu pu 2000 pu 620°0 pu pu 0410 o000 |le/T/1l
pu pu pu pu 2000 pu GE0°0 pu pu €00 000 |16/5L/6
1000 pu pu pu 2000 pu 7200 pu pu pu pu 16/9¢/1 6-MIN
6800 S€0°0 pu pu 0ST0 pu 200 pu pu pu pu 96/272/01
GE0°0 0100 pu pu /800 pu 9000 pu pu pu pu 96/ct/L
9€0°0 1100 pu pu 6600 pu 2000 pu pu pu pu 96/€1/¥%
6100 9000 pu pu 6900 pu pu pu pu pu pu 96/11/1
900 G100 pu pu 1800 pu 6000 pu pu pu pu S6/81/01
£50°0 £20°0 pu pu 01T0 pu SI0'0 pu pu pu pu S6/1/8
L1070 800°0 pu pu ¥20°0 pu 9000 pu pu pu pu c6/e/y
q40d 3oL VOLZTT | VvOI-I'TT | 30a-11 | v2oa-T’1 | vOa-T'l | seudidx | asuanmjol | suszuaqidyyg | suszusg ajeq I1PM
eleq ~muﬁ%~mﬁ< ~dom.~0ummm ’
v xtpuaddy




2661 Aivpy 9 wwmm STX'VANIddV\6S\SPIIONLId\snVdMm\:l
42812quinpyg J1omo(] Ul LN
$20'0 0200 pu £50°0 G200 pu 0S1°0 0660 9200 0/8°0 0910 [¥6/01/1
8100 9¢0°0 pu G500 6€0°0 pu 0zro0 000'1 v100 0080 0910 |c6/9L/¢
1S0°0 0920 pu 0010 igd) 2000 0L10 0180 $€0°0 0€¥y°0 oLr0  |16/TT/11
190°0 0020 pu 0110 00€°0 pu 0Z1°0 002 0£9°0 0290 0s1'0  |16/51/6
w00 €200 pu LS00 pu pu (1440 005 0€2°0 0560 0920 |16/92/1 TI-MIN
092°0 6200 pu pu 0€7°0 pu $£0°0 pu pu pu pu 96/T¢ /01
092°0 9€0°0 pu 8000 0020 pu SE0°0 pu pu pu pu 96/TC/L
0€T°0 0200 pu pu 0%C0 pu pu pu pu pu pu 96/¢1/%
01£0 €100 pu 1100 0€2°0 pu £€0°0 pu pu pu pu 96/11/1
0€£°0 1500 pu 0100 0420 pu €00 pu pu pu pu G6/81/01
0€e0 £90°0 pu $10°0 09€°0 pu 0500 pu pu pu 000 |s6/1/8
0g¥'0 0010 pu €100 01%'0 pu 790°0 pu pu pu | 6000 |s6/¢/¥
09¢°0 0z10 pu ¥100 VigA] pu 00 pu pu pu 700 [s6/sc/t
00€0 0110 pu pu 0220 pu /900 pu pu pu 6000 |¥6/5C/01
09¢°0 0zZ1o0 pu pu 09%°0 pu £S0°0 pu pu pu pu ¥6/0C/.
0410 6200 pu 900°0 0410 pu 00 pu pu pu 6000 |¥6/6L/F
0Z€'0 €800 pu pu 0ST°0 pu Tv0'0 pu pu pu G000 |P6/01/1
091°0 $20°0 pu $00°0 0ZT0 pu 0v0°0 pu pu pu G000 |e6/9t/¢
02€0 0110 pu 8100 06€0 pu 7500 pu pu pu 800 |te/ce/11
0€€°0 0Z10 pu 2100 0¥0 pu 890°0 pu pu pu 9500 {16/51/6
09¢°0 010 pu pu 01€0 pu . SP0°0 pu pu pu 0100 |16/92/1 IT-MIN
pu pu pu pu 0SZ'0 pu pu pu pu pu pu 96/22/01 :
pu pu pu pu 0410 pu pu pu pu pu pu 96/¢t/L
pu pu pu pu 0410 pu pu pu pu pu pu 96/€1/%
- pu pu pu pu £90°0 pu pu pu pu pu pu 96/01/1
pu pu pu 9000 0EL0 pu pu pu pu pu pu S6/81/0L
pu pu pu 2000 0€T'0 pu pu pu pu pu pu S6/1/8
pu pu pu pu 0200 pu pu pu pu pu pu c6/¢/v
pu pu pu pu 00 pu pu pu pu pu pu s6/s¢/1
pu pu pu pu 1500 pu pu pu pu pu pu ¥6/5¢/01
q40d aDL VOLTUL | VOL-TUL | 9Da-T'L | vOa-z't | voa-1I't | seusidx | auenjoy | suszuaqidyyg | suszuag ared IPM
ele(] [ednd[euy [esrio)sty
v xipuaddy




2661 \EE / wwmm STX'VANIddv \6s\spLIo\LId\Snvdm\il
xm%\nw&siaum NT\ESQ .U=~ \FEM
00€°0 2000 pu pu 0010 pu /800 pu pu pu oo |¥6/01/1
0120 2000 pu $00°0 0810 100°0 0800 pu pu pu 0200 |e6/91/¢
00¥°0 2000 pu 6000 0I€0 2000 ovLo pu pu pu 000 |16/ce/11
090 2000 1000 ¥100 00€°0 2000 0EL0 pu pu pu 7200 |16/s1/6 PI-MIN
0100 9000 pu pu pu pu /000 pu pu pu pu 96/7c/0L
€100 2000 pu pu pu pu 6000 pu pu pu pu 96/1¢/2
1100 pu pu pu pu pu pu pu pu pu pu 96/€1/%
S10°0 S00'0 pu pu pu pu 1100 pu pu pu pu 96/11/1
020°0 8000 pu pu pu pu G100 pu pu pu pu S6/81/01
§20°0 2000 pu pu pu pu L10°0 pu pu pu pu G6/1/8
7200 pu pu pu pu pu €100 pu pu pu pu s6/c/v
620°0 S00°0 pu pu pu pu . G100 pu pu pu 8000 |se/ce/t
0v0'0 pu pu pu pu pu €100 pu pu pu 1100 |¥6/st/01
$£0°0 pu pu pu pu pu 9100 pu pu pu 9100 {¥6/0C/L
900 pu pu pu pu pu 1100 pu pu pu €100 |P6/6L/Y
6500 £00°0 pu pu 2000 pu 9100 pu pu pu 7200 |¥e/o1/t
7900 2000 pu pu ¥10°0 pu €100 pu pu pu €600 [€6/91/€
0110 2000 pu 2000 5200 1000 9100 pu pu pu ocko  |16/TT/1L
0¥ 0 $00°0 pu S00°0 8€0°0 2000 000 pu pu pu pu 16/51/6 cI-MIN
pu pu pu pu pu pu 0610 0081 061°0 0£8°0 pu 96/¢C/01L
9500 SH0'0 pu 0410 £80°0 pu 0910 06/'1 01€0 0260 0€I0  |96/CC/L
€200 pu pu pu pu pu 0S1°0 0690 0810 0290 8600 J96/<L/¥
8500 0900 pu 6500 2600 pu ovro 0Fs’L 0810 0890 0010 |96/1L/1
050°0 8500 pu 0010 0010 pu 010 0€0°C 09€°0 0660 ov1o  |se/81/01L
650°0 8600 pu 6400 0S1°0 pu 010 00¥'1 0820 0020 0ct0  |s6/1/8
9500 €500 pu 9600 0110 pu 0910 001’1 0020 0620 0ST0  |s6/e/v
690°0 9/0°0 pu 5600 0z10 pu 0610 0990 6800 089°0 0910 |se/se/t1
) pu 0zro pu pu S80°0 pu 0910 0010 pu 0990 9600 |ve/sc/o01
pu 980°0 pu S00 €200 pu 0S10 0190 1200 0220 0910 |¥6/0T/L
£€0°0 €00 pu 5900 . $90°0 pu 01r'0 0520 6700 0110 o0Lro  [¥6/6L/%
40d HO.L VOLTUL | VvOI-T'T1L | 30a-T1 | voa-zt | vda-T'L | seusjdx | auano], | suszuaqdyyg | suszuag ared 1M

ey ey e s s Py e e Ry e ey P B ) ey pen ey

eje(] [eonAeuy JedLIo)sty

v xipuaddy




2661 \_Eé 8 mwcm STX VANIddY \6S\SPLIO\LId\SNVdMVT
4284aquingipg 1amo(] UL INY
£h0°0 9500 pu Z10°0 9¢0°0 pu 990°0 pu pu pu 9000 {96/11/1
$50°0 00 pu S10°0 00 pu £90°0 pu pu pu 0000 |s6/8L/01
8200 7500 pu 0700 8500 pu S60°0 pu pu pu €100 |s6/1/8
¥10°0 6100 pu 7100 8100, pu 7900 pu pu pu pu c6/¢/v ALT-MIN
pu pu pu pu pu pu 0100 pu pu pu pu 96/72/01
pu pu pu pu pu pu LI0'0 pu pu pu pu 96/1¢/L
pu pu pu pu pu pu 6000 pu pu pu pu 96/€1/¥
pu pu pu pu pu pu €100 . pu pu pu pu 96/0L/1
pu pu pu pu pu pu G100 pu pu pu pu S6/81/01
pu pu pu pu 9000 pu 7200 pu pu pu pu S6/1/8
pu pu pu pu pu pu 0200 pu pu pu pu s6/¢/v
800°0 S00°0 pu pu 9000 pu £20°0 pu pu pu pu g6/52/1
9000 pu pu pu 9000 pu 6200 pu pu pu pu $6/5C/01
S00°0 pu pu pu 900°0 pu 6700 pu pu pu pu $6/0C/L
800°0 pu pu pu pu pu 200 pu pu pu pu ¥6/61/%
€100 $00°0 pu pu 6000 pu 8700 pu pu 800°0 pu ¥6/01/1
6000 900°0 pu pu €100 1000 7800 pu pu 2000 1000 [e6/91/¢
900°0 €000 pu. pu 6000 100°0 €€0°0 pu pu pu pu 16/2¢/11
$00°0 pu pu pu S00°0 1000 920°0 9000 pu 0100 2000 [16/51/6 SI-MIN
7900 pu pu pu 6700 pu 950°0 pu pu pu pu 96/7¢/01
G500 pu pu pu ££0°0 pu 8700 pu pu pu pu 96/12/.
£80°0 pu pu pu S0 pu 1500 pu pu pu pu 96/¢L/¥
190°0 pu pu pu 8200 pu 1500 pu pu pu pu 96/11/1
/800 pu pu pu 500 pu 7900 pu pu pu pu G6/81/01
8600 pu pu pu 00 pu ¥20°0 pu pu pu pu S6/1/8
0€L'0 pu pu pu 850°0 pu €900 pu pu pu pu S6/€/v
2200 pu pu pu 0200 pu €800 pu pu pu pu g6/ST/1
0€T0 pu pu pu $60°0 pu 600 pu pu pu 0100 |ve/sc/o1
01Z0 pu pu pu 0110 pu 00 pu pu pu pu ¥6/0¢/.
0910 pu pu pu 950°0 pu 8500 pu pu pu s000 |ve/61/¥
40d _HOL VOL-ZTT | vOI-T'TL | 30a-T'T | vOa-T’t | voa-I't | sousidx | ausnjoy, | suszuaqlyyg | sudzuag ajeq 1PM

Bje(] [EdNATeuy [edLI0)STH

v xipuaddy




mm.& Avpy 6 @9eJ STX VANIddV\6s\srl1o\LId\snvdm\
40815quInS 11amo(] Ul LN

0c1o €500 pu pu 010 pu pu pu pu pu pu 96//L

0C1'0 $£0°0 pu pu 0410 pu 9100 pu pu pu pu 96/€1/¥

L60°0 L8070 pu pu 0ET°0 pu 2100 pu pu pu pu 96/11/1

0€L0 o0 pu pu 0S1°0 pu 8100 pu pu pu pu G6/81/01

£80°0 6£0°0 pu pu 010 pu $20°0 pu pu pu pu G6/1/8

1200 $€0°0 pu pu £60°0 pu L1070 pu pu pu pu S6/¢/v SI-MIN

2100 0010 pu pu (r4 0] pu S¥0'0 pu pu pu S100 |96/22/01

Y100 0ZL0 pu pu 010 pu 8500 pu pu pu 9100 |96/Tt/L

€100 0010 pu pu 0€L0 pu 2500 pu pu 6000 1100 |96/SL/%

S100 0Z1'0 pu pu 0zL'0 pu 8500 pu pu GE0°0 0200 l9e6/11/1

¥20°0 0v1L0 pu pu 0CLo pu £90°0 pu pu 9200 6100 |[s6/81/01

7100 0210 pu pu ob1'0 pu £0°0 pu pu P00 oo |s6/1/8

€100 160°0 pu pu 6600 pu 8500 $50°0 S00°0 0900 7900 |se/e/v DLI-MI

0S2°0 0€£0°0 pu pu 0610 pu 8€0°0 pu pu pu pu 96/¢2/01

0SC0 9100 pu pu 0S1°0 pu 0£0°0 pu pu pu pu 96/72/4

0420 €100 pu pu 091°0 pu 0€0°0 pu pu pu pu 96/€1/%

0610 7200 pu $10°0 010 pu $£0°0 pu pu pu pu 96/11/1

0£0 $60°0 pu $20°0 0EC0 pu 900 pu pu pu 9000 |s6/81/01

0810 9200 pu 0200 0610 pu 0%0°0 pu pu pu 9000 [S6/1/8

0810 pu pu 6100 0810 pu 9600 pu pu pu pu c6/¢/¥ 1-MIN

$50°0 0500 pu pu 850°0 pu 690°0 pu pu pu 9000 |96/¢2/01

LL0°0 1500 pu L0 690°0 pu 9/0°0 pu pu pu 8000 |[96/T2/L

S90°0 £h0'0 pu pu 690°0 pu SL0°0 pu pu pu 9000 |96/¢1/¥

900 Tvo°0 pu 6100 890°0 pu 2200 pu pu pu 6000 196/11/1

0600 1500 pu 6100 6500 pu €200 pu pu pu 6000 |s6/81/01

$90°0 L£0°0 pu 5200 S/0°0 pu G800 pu pu pu 0100 |s6/1/8

990°0 S20°0 pu 6200 190°0 pu 6200 pu pu pu 6000 |s6/¢/¥ VLI-MIN

£60°0 6500 pu pu %00 pu 990°0 pu pu pu 2000 |96/cz/01

1800 0900 pu 6000 £50°0 pu LL0°0 pu pu pu pu 96/tC/L

2600 6%0°0 pu 6000 9%0'0 pu $90°0 pu pu pu pu 9%/¢L/¥

d40d dD.L VOL-ZTL | VOI-I'TT | 30a-1'T | vOa-T1 | vOa-T'l | ssusjdx | auenjoy, | sudzuaqidyig | sudzuag ajeq [IPM

BJe(] [RI1ATRUY [BILI0)SIH

Vv xipuaddy




2661 Avpy ol mwmm STIX VANIddV\6S\SFLIONLId\Snvdm\:l
1334aquunid§ 12001 UL LN
pu pu pu pu pu pu pu pu pu pu pu 96/02/11 Yo-MIN
pu pu pu pu pu pu . pu pu pu pu pu 96/02/11 £7-MIN
£50°0 100 pu pu £90°0 pu 0100 pu pu pu ¥L00  |96/02/11 TT-MIN
9000 £00°0 pu pu 2100 pu 2000 pu pu pu 2000 [96/02/11 1T-MIW
pu pu pu pu pu pu pu pu pu pu pu - |96/0z/11 0C-MIN
$60°0 pu pu pu 0EL0 pu 8000 pu pu pu pu 96/2¢/01
0110 pu pu pu 0s1°0 pu 6000 pu pu pu pu 96/72/.
001°0 pu pu pu 0S1°0 pu pu pu pu pu pu 9%6/¢1/¥
0010 pu pu pu 0110 pu 0100 pu pu pu pu 96/11/1
0ST°0 pu pu pu 010 pu 0100 pu pu pu pu S6/81/01
ovL0 pu pu pu 010 pu ¥10°0 pu pu pu pu S6/1/8
010 pu pu pu 0ST'0 pu 1100 pu pu pu pu s6/¢/v 61-MIN
0z10 00 pu pu 0610 pu 0200 pu pu pu pu 96/72/0L
40d FOL VOLTTT | VOLTTL | 30a-T'1T | voa-z1 | voa-I't | ssusldx | auenjol | suszuaqjdyig | suazuag aeq 1PM

eje(] [EdNA[RUY [BOLIO)STH

v xipuaddy




Appendix B
Reports of Analyses

RMT,Inc. : Dowell Schlumberger
I:\WPAUS\PJT\01145\59\ ARTESIA1.DOC May 1997




Report Of Analyses
Prepared by:

Microbe Inotech Laboratories

the Mil, Inc.

MICROBE INOTECH LABORATORIES, INC. ® 12133 BRIDGETON SQUARE DRIVE ® SAINT Louts MO 63044
800-688-9144 Fax: 314-344-3031




Summary Report of Analysis
[MILB 4402]

Franz Hiebert December 27, 1996
RMT/IN
912 Capital of Texas Hwy., Ste. 300

Austin, TX 78746-5210

Description and Chain of Custody Record Information:

‘Thu. Nov 21, 1996 -9:05 AM: Received by Fedex one small cooler containing four water and two
soil samples for aerobic and anaerobic biofeasibility studies with chemistry.

Fri. Nov 22, 1996- 10:00 AM: Recieved one water sample for aerobic and anaerobic counts.
MiL, Inc. REPORT & Invoice No: 4402

Purchase Order No. 6370

Project Name: Schlumberger-Artesia, NM

Project Number: 50-01145.59

Processing:

[Standard Bacterial Plate Count 9215- standard spread plate method] Within 20 minutes of
reception an aliquot from each sample is checked for weight or volume and serially diluted. The
-dilutions are aseptically transferred in a laminar flow biological cabinet and plated onto previously
prepared and dried TSA medium in Petri plates. Observations for colony forming units (CFU) are

made after 24 and 48 hours of incubation at 28°C.

Total Heterotrophic Plate Count Results:

DATA:Direct Count: Colony Forming
Units (CFU/ ml or g) on TSA

Sample | 24 Hours | 48 Hours | Types
, Aerobic Count
MW-12 3.01 x 10° 1.90 x 10* 5
MW-18 2.95 x 10° 4.55 x 10° 6
MW-19 3.32 x 10° 6.54 x 10° 5
MW.-7 <10 540 4
BH1 30 990 5
BH2 <10 70 5
90125 421 x 10° 8.63 x 10’ 5

Total morphologically different types among samples: 14

Anaerobic Count

MW-12 <10 100 2
MW-18 40 50 3
MW-19 1.36 x 10* 1.59 x 10* 3
MW.-7 <10 1.56 x 10* 2

BH1 <100 <100 0

BH?2 100 600 1
90125 1.30 x 10° 7.80 x 10° 4

Total morphologically different types among samples: 7




| m Percentage of Strain Types in Each Sample:
$ Sample—s | MW - MW- | MW- | MW- | BH 1 | BH 2 {90215
ﬁl SamPRe= 192 | 18 | 19 7
‘ Strain |
AEROBES
“ 4402-1 | 60 5 5 | 10 35
- - 4402-2 20 30 80 20 5
; 4402-3 10 15 5 20
| “ 4402-4 | 5 5 4 _
4402-5 5 _ 20
A 4402-6 15 :
“ 4402-7 30 20
o 4402-8 10 10 10
4402-9 50 10 15 20
ﬂ 4402-10 _ 5
4402-11 25
‘ 4402-12 50 20
; ﬂl : 4402-13 ' 25
4402-14 ‘ 30
ﬂl ‘ ANAEROBES
: _ 4402-1 AN| 50 10
R 4402-2 AN| 50 30 ' 10
“ 4402-3 AN : 80 60 30 60
4402-4 AN 10 :
4402-5 AN 10 10
ﬂl 4402-6 AN 70 100 ,
[4402-7 AN , 20
“ GC-FAME Processing:
Following isolation, the strains are individually streaked onto TSA. The strains are incubated for
24 hours.and then processed by standard GC-FAME Method 1. The processed strains are
“ examined against both the Aerobe (TSBA [rev. 3.90]) and Clinical Aerobe (CLIN [rev.3.90]) GC-

FAME databases.

The client is strongly urged to examine the data sheets accompanying the chromatogram of the
strain for alternate possible identities not summarized here. Should a question be raised on the
basis of sample history, ecology and source, this additional information may be enlightening.

o



GC-FAME Summary AEROBIC:

Strain Primary ID by GC-FAME Sim. Dist.
A Coef. Coef.

4402-1 Bacillus cereus 702 | 2.989

4402-2 Enterococcus faecium GC subgroup A 308 | 5.453

4402-3 Pseudomonas stutzeri 867 | 2.018

4402-4 Sphingomonas paucimobilis 786 | 2.614

4402-5 Aureobacterium barkeri 848 | 2.041

4402-6 Pseudomonas stutzeri 871 | 1.869

4402-7 Pseudomonas syringae pisi 143 1 7.003

4402-8 Aeromonas veronii 162 | 6.777

4402-9 Insufficient growth to ID -- --

4402-10 Bacillus circulans .061 [ 8.400

4402-11 Bacillus subtilis .865 | 1.913

4402-12 Insufficient growth to ID --

4402-13 | Brevibacterium acetylicum subgroup B 288 | 5.602

4402-14 Kluyvera cryocrescens : 595 | 3.840
ANAEROBIC:

Strain Primary ID by GC-FAME Sim, Dist.

‘ Coef. Coef.
4402-1 AN Arcobacter cryaerophilus 258 | 6.205
4402-2 AN Campylobacter coli 215 1 6.611
4402-3 AN Arcobacter cryaerophilus 296 | 5.888
4402-4 AN Arcobacter cryaerophilus 145 | 7.409
4402-5 AN Arcobacter cryaerophilus 303 | 5.827
4402-6 "AN Insufficient growth to ID - | -
4402-7 AN Insufficient growth to ID -- --

Disclaimer: The MiL, Inc. is not a human clinical diagnostic laboratory and makes no warranty to the fitness of this data
for such purposes.

Similarity and Distance Coefficient

In order to create the database that we use to identify your orgamsms thousands of species of
bacteria had to be tested. In fact, each species itself had to be tested hundreds of times to determine
a set of characteristics unique to it. The species characteristics that are in our database are an
“average” of the characteristics of hundreds of tested bacteria of the same species. The Similarity
and Distance Coefficient of your organism refers to the similarity and distance to the hypothetical
‘mean’ organism in the database. The database organism has a similarity coefficient of one and a
distance of zero. So the closer your strain is to one and zero the more closely it matches the mean
organism in the database.

A good match is one with a similarity coefficient greater than .5 and a distance coefficient of less
than 7.



Endpoint Assay Processing

The bacterial strains to be tested are grown overnight (18 hours) on trypticase soy broth agar at
28°C, and then suspended in sterile saline to a turbidity of 40%-50%T. The strains are then placed
into 96-well microtiter plate wells that contain an undisclosed growth medium of mineral salts,
vitamins and buffer without a major carbon source. The wells also contained a tetrazolium dye,
redox indicator system. Bacterial growth (metabolic respiration, or oxidation of carbon sources) is
monitored by tetrazolium reduction as measured at 590 nm in a microplate reader.

A mixture of Gasoline, Tetrachloroethylene and Trichloroethylene was added, in a 10pl
volume to selected wells, toserve as the major carbon source. Trypticase soy broth served as a
positive growth control and water served as a negative growth control.

Total growth is measured after 24 hours incubation at 28 °C. The data is processed and

given with background blank values subtracted. A Bar-chart interpretation of the data is provided
on the following page. The design template of the experiment is located in the raw data section of
this report. The template shows the arrangement and position of strains in the matrix.

Final Results:

Contaminant = Solvent Mix | contaminant — | Selvent Mix
Strain Strain U
4402-1 Inhibited 4402-1 AN Fair
4402-2 Inhibited 4402-2 AN Inhibited
4402-3 Inhibited 4402-3 AN No Effect
4402-4 Inhibited 4402-4 AN No Effect
4402-5 Inhibited 4402-5 AN Inhibited
4402-6 Inhibited 4402-6 AN Inhibited
4402-7 Inhibited 4402-7 AN Fair
4402-8 Good
4402-9 Good
4402-10 Good
4402-11 Inhibited
1 4402-12 Minimal
4402-13 Fair
- 4402-14 Minimal




Chemistry Results: (mg/L except as noted)

4.4

MW.-7 W- W. | MW- Method
Samele TTIENSTMY | Number
Ammonia <0.100}<0.100}<0.100}<0.100§ 4500-NH3 F
Nitrate 0.59 | 0.04 | 1.42 | 4.90 | 4500-NO3 E
Nitrite <0.01 | <0.01 | <0.01 | 0.01 | 4500-NO2B
Sulfate 2400 [1880.0[2090.0{3030.0] 4500-S04-2E
©0 Phosphorous  1<0.010}<0.010{<0.010/<0.010| 4500-PE
pH 8.07 | 6.90 | 7.77 | 7.43 | 4500- H+B
Total Organic 66.9 |201.0| 65.1 | 61.6 | 5310-C
Carbon .
Total Iron 13.5 | 103 0.66 | 3500-Fe B

Thank you from the staff on project:

<

Julie Milke - Laboratory Manager

 Bruce C. Hemming Ph.D., Operations Director

Al tests performed at Teklab IEPA#100226 IDPH#17584

h



44021 24 Hour Endpoint Assay On Strains 1-7 Using
Hydrocarbon Solvent Mix
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4402-2 24 Hour Endpoint Assay On Strains 8-14 Using
Hydrocarbon Solvent Mix
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A402-AN 24 Hour Endpoint Assay On 7 Anaerqbic Strains
with Hydrocarbon Solvent Mix
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MICROBE INOTECH LABOURA 1UKIES, Live. ALY 51 BEQUESL FOTT

SEND REPORT TO: T SEND INVOICE TO.
ATTENTION: __ Franz K. Hiebert phD. = ATTN: ACCOUNTS PAYABLE
COMPANY: RMT Mr. John A Miller
ADDRESS: 912 Capital of Texas Hwy. South Remediation Manager
Austin, Texas 78746 Schlumberger 0i1field Services
P. 0. Box 2727 27\‘
77852-27
PHONE: (512) 327-9840 Houston, Texas
Eax: (512) 327-6163 . PURCHASE ORDER NUMBER: 6370
PROJECT NUMBER: &D 01 Y559

Aurﬁmﬁ SWE: NAME: Schlumberger - H’Y([Zﬂq
[ DATE: // 20752

Pmmeo\: TeErMS: NET 30 DAYS

FINIANCE CHARGES OF 1.5% WILL BE ADDED TO ALL OVERDUE INVOICES

Franz K. Hiebert

[SIGNATURE AND/OR SAMPLE SUBMISSION INDICATES ACCEPTANCE OF MIL, INC."S STANDARD TERMS & CONDITIONS)

SOIL OR WATER SAMPLES
O ToTAL HETEROTROPHIC @ TOTAL PLATE COUNT AND @ BIOREMEDIATION @ CusTOM
PLATE COUNT WITH GC-FAME/BIoLoG™ FEASIBILITY STUDY MICROBIOLOGCY
PHONE CaLL. [DENTIFICATIONS. . (NOTE WITH OR W/O CHEM)
Af‘frf\”s‘s S PLE Nt CUSTOM SAMPLE DESCRIPTION/ | COLLECTION
YPE A A
CIRCLE NUMBER(S) - TESTS SIZE Date/TIME
12 3 4 See  Clinn Audid, fecor) b Sl b teyrs™ (4t
I - nr T
1 2 3 4 g
1 2 3 4
1 2 .3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
> LIST SUBSTRATE(S) TO BE USED IN THE ENDPOINT ASSAY: {mwf*ﬁw “‘"X{J CMV//%/Z‘”
/ Celeo
ATTACH A SEPARATE SHEET FOR ADDITIONAL SAMPLES ~
U
[ ] T wOULD LIKE TO RECEIVE THE SUMMARY REPORT ONLY, NOT THE FULL SET OF DATA (FIRST TIME CLIENTS WILL RECEIVE ALL DATA)
[ ] RESULTS TO BE SENT OVERNIGHT ~ EXTRA SHIPPING CHARGE [ ] SUMMARY TO BE FAXED, DATA SENT BY REGULAR MAIL
[ ] REPORT TO BE MAILED REGULAR MAIL [ ] SUMMARY TO BE FAXED, DATA SENT OVERNIGHT - SHIPPING
CHARGE

Send 4oz samples (16 oz for chemistry) and this form to:

- the MiL, Inc. 12133 BRIDGETON SQUARE DRr. St. Louis, MO 63044-2616

PHONE: (800) 688-9144 FaX: (314) 344-3031
AR REeV. €
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# g LABORATORIES

744 Heartland Trail, P.0. Box 8923 © Madison, W 53708-8923 e Phone (608) 831-4444 o FAX (608) 831-7530

CHAIN OF CUSTODY RECORD Ne 060704

Filtered (Yes/No) \ \ M

Preserved AOoamv\

\\\\\\;
777777

Project No. Project/Client:  ~~ \.T\* .
N € RESERVED CODES
50 0014559 ps (5(q prcsen
Project Manager/Contact Person: B - HNO
° 3
- - — (]
WSEN Hebest S12 317 9890 3§ - HiSO,
m £ D - NaOH
u.\l..a S E - HCI
Lab No. |Yr. 3 m F - METHANOL
Date Time Sample Station 1D Comments: G-
MU-3 VoA /
AL Y oz, /
A.J . - - e * ' e ————— ‘ { s .r\ \inl ) h..\
oWl bovie, | wun safun At/ {50 K[ K ( {asde \vw sfee | g
7 A R
f w12 3y sebep2|Sie [ X X| A 2] gl e
SPECIAL INSTRUCTIONS
\N - 20
SAMPLER Dm.wHMM:ma by (Sig.) e/Time Received by (Sig.) Date/Time IE@D%%%M%WMMﬁmD Turn Around (dircle one) Normal Rush
|
\ 7/ \% ;
b\N\N / m (J Flammable Report Due
Relinquished by (Sig.) Tm"m\jﬁ:m Received by (Sig.) Date/Time .
yi>e [J Corrosive (For Lab Use Only)
[J Highly Toxic Receint T Receiot bH
. ) . . . : eceipt Temp: eceipt p
Relinquished by (Sig.) Date/Time Received by (Sig.) Date/Time ) Other (list) TempBlank Y N (WevMetals)
Custody Seal:  PresenvAbsent IntactNot Intact ~ Seal #'s

S

WHITE - LABORATORY COPY

YELLOW - REPORT >vnmzo_x

PINK - SAMPLER/SUBMITTER




i g LABORATORIES

744 Heartlond Trail, P.0. Box 8923  Madison, W1 53708-8923 e Phone (608) 831-4444 o FAX (608) 8317530

CHAIN OF CUSTODY RECORD N° 060703

Filtered (Yes/No) \ \
Preserved (Code \\

Custody Seal: PresenvAbsent

Intact/Not Intact  Seal #'s

Project No. Project/Client: W o
g PRESERVED CODES
SU 01145.59 .O b;\\\mmg— A -NONE
Project Manager/Contact Person: B - HNO
- 3
e \‘v . NQ C - § 2 C-H,S0
frany Hwebesd S 317 ai4o Bel oSO
M I T £ - HCI
Lab No. |Yr. 5 m g F - METHANOL
Date Time Sample Station |D Comments: G-
- . D :
MW-1 von || H,6 t
s U Aeyolecy, (401) / u | f
g Weden it (£ / “ ¥
-1 VoA / "
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- Data




MOLECULAR DEVICES CORP.
Template Display

DATA FILE: 4402 RMT pit 1 PAGE: 1
DESCRIPTION: 4402 RMT strains 1-7 w/ Hydrocarbon Mix :
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
1 2 3 4 5 6 7 8 9 10 11 12
NIRRT
BL BL BL BL |[CNTO8!CNTO8]CNT0O8/CNT0O8{CNTO9|CNTOQ|CNT09{CNT0S
gl L VT T T
CNTO1; CNTO1} CNTO1j CNTO1{ UNKO1} UNKO1] UNKO1] UNKO1{ CNT10|{ CNT10{ CNT10{ CNT10
cl Vv v
CNT02]CNTO2{CNTO02;CNT02] UNKO02| UNKO02} UNKO02| UNK02} CNT11{ CNT11] CNT11{ CNT11
ol T T T e T T
"|CNTO03]CNTO03;CNTO3{CNT031 UNKO03] UNKO3}UNKO3UNKO3] CNT12} CNT12] CNT12] CNT12
el T 1T T R
CNTOHCNTO4 CNTOHCNTO4 UNKO4UNKOAUNKO4 UNKO4 CNT13] CNT13{ CNT13| CNT13
Fl T T RN
CNTO5{CNTO5]CNT05]CNTO05{ UNK05{UNKO5]UNKO5| UNKO5{CNT14|CNT14]CNT14{CNT 14
ol V[T ST
CNTOB|CNTOBICNTO6]CNTO06{ UNKO6I UNKOB|UNKOB| UNKOB] CNT15] CNT15] CNT15{ CNT15
Wl T T T T T
CNTO7|CNTO7{CNT07|CNT07]UNK0O7|UNKO7|UNK0O7|UNKO7| CNT16| CNT16{ CNT16| CNT16
Group Type Name std. Value/Dil. Factor Wells
Blank RL Al,A2,A3,Ad4
Control CNTO1 1.000 R1,R2,B3,B4
CNTO02 1.000 Cl,Cc2,C3,C4
CNTO3 1.000 D1,D2,D3,D4
CNTO04 1.000 El,E2,E3,E4
CNTO0S 1.000 F1l,F2,F3,F4
CNTO6 1.000 Gl1,G2,G3,G4
CNTQ7 1.000 H1,H2,H3,H4
CNTO8 1.000 A5,A6,A7,A8
CNT09 1.000 A9,A10,A11,A12
CNT10 1.000 B9,R10,B11,B12
CNT11 1.000 C9,C10,cC11,C12
CNT12 1.000 D9,D10,D11,D12
CNT13 1.000 E9,E10,E1l1l,E12
CNT14 1.000 F9,F10,F11,F12
CNT15 1.000 G9,G10,G611,G12
CNT16 1.000 H9,H10,H11,H12
Unknown UNKO1 1.000 B5,B6,B7,B8
UNKO2 1.000 C5,C6,C7,C8
UNKO3 1.000 D5, D6, D7, D8
UNKO4 1.000 E5,E6,E7,E8



MOLECULAR DEVICES CORP.

Raw Data {Plate)

DATA FILE: - 4402 RMT plt 1

- DESCRIPTION: 4402 RMT strains 1-7 w/ Hydrocarbon Mix
[l,‘\ PROTOCOL: PRINTED: 11/27/96

DESCRIPTION:
o MODE: Endpoint AUTOMIX: OFF
“ WAVELENGTH: 590 CALIBRATION: ON
W Optical Density

1 2 3 4 5 6 7 8 9 10 11 12
n' A | 0087| 0.077| 0.081| 0.098| 0.189 | 0.363| 0.125 | 0.156 | 0.105| 0.087 ; 0.094| 0.095
: B | 0.364] 0.349| 0361 | 0.368] 0.246| 0.2387 0.221 | 0.234} 0.706 | 0.617 | 0.630| 0.666
ul C | 0.146| 0.158 | 0.148} 0.128 | 0.235| 0.138 | 0.148| 0.151 | 0.152 | 0.175 | 0.179 { 0.190
f D | 0192] 0197 0211 | 0.208| 0.264| 0.187 { 0.201 | 0.209| 1.762 | 1.763 | 1.638 | 1.614
‘ E | 0197 0166 | 0166 0.158 | 0.197 | 0.165| 0.168 | 0.168 | 0.864| 1.068 | 1.154 | 0.846
ﬂ F | 0.224} 0218 | 0206 0.189 | 0.259| 0.302| 0.218 | 0.240] 0.335| 0.349| 0.382{ 0.300

G| 0229} 0217 0210 0212 0.180| 0.158 | 0.132 | 0.194! 0872 | 1.449| 1925 | 1875

HI H| 0155 0.155| 0.134| 0.093| 0.132 | 0.146| 0.129 | 0.172| 0.579| 0.789| 0.865| 0.847




DATA FILE:
DESCRIPTION:
PROTOCOL:
DESCRIPTION:
MODE:
WAVELENGTH: 590

MOLECULAR DEVICES CORP.
Raw Data (Plate)

Endpoint

4402 BRMT plt 1
4402 RMT strains 1-7 w/ Hydrocarbon Mix

AUTOMIX: OFF

PRINTED: 11/27/96

CALIBRATION: ON

OD with Plate Blank Subtracted

1 2 3 4 5 6 7 8 9 10 11 12
A | 0#001 -0#009 |-0#005| 0#012 | 0.103 | 0.277 | 0.039| 0.070| 0.019 | 0.001 | 0.008| 0.009
B| 0278] 0263 0.275| 0.282] 0.160 | 0.152 | 0.135| 0.148| 0.620| 0.531 | 0.544] 0.580
C | 0.060| 0.072| 0.062| 0.042] 0.149| 0.052| 0.062| 0.065| 0.066| 0.089| 0.093}| 0.104
- D 0106 { 0111 0.125 O.12é 0.178 { 0.101 | 0.115 FO.123 1.676 | 1677 { 1552} 1.528
['l E | 0111 0.080 { 0.080} 0.072| 0.111 0.079¢ 0.0821 0.082¢{ 0.7781 0.982| 1.068 ; 0.760
F | 0138 0132 0.120! 0103 | 0.173 | 0216 | 0.132 i 0.154| 0.249} 0.263| 0.296| 0.214
G| 0143 0131 | 0.124| 0.126 | 0.094] 0.072| 0.046| 0.108 | 0.786| 1.363 | 1.839 | 1.789
H | 0069 0069| 0.048| 0.007| 0.046| 0.060| 0.043| 0.086| 0.493] 0.703! 0.779| 0.761




MOLECULAR DEVICES CORP.
Raw Data (Report)
“ (Plate Blank Subtracted)
; DATA FILE: 4402 RMT pit 1 PAGE: 1
"3 : DESCRIPTION: 4402 RMT strains 1-7 w/ Hydrocarbon Mix
PROTOCOL.: PRINTED: 11/27/96
' DESCRIPTION:
HI MODE: Endpoint AUTOMIX: OFF :
WAVELENGTH: 590 CALIBRATION: ON
Hl PLATE BLANK Mean OD Std Dev CV Well oD
BL 0.086 0.009 10.66 Al 0.087
) B2 0.077
WI 23 0.081
Ad 0.098
“ CONTROLS Mean OD Std Dev CV Well oD
CNTO1 0.275 0.008 2.979 Bl 0.278
B2 0.263
B3 0.275
ﬂ B4 0.282
‘ CNT02 0.059 0.012 21.08 <1 0.060
ﬂ - 2 0.072
c3 0.062
ca 0.042
ﬂ CNTO03 10.116 0.009 7.726 D1 0.106
D2 0.111
, D3 0.125
HI D4 0.122
CNT04 0.086 0.017 20.06 E1 0.111
E2 0.080
“ B3 0.080
E4 0.072
CNTO5 0.124 0.015 12.50 F1 0.138
“ . F2 0.132
F3 0.120
) F4 0.103
HI CNTO06 0.131 0.009 6.495 Gl 0.143
G2 0.131
G3 0.124
ll G4 0.126
CNTO7 0.048 0.029 60.26 H1 0.069
A H2 0.069
HI H3 0.048
H4 0.007
Hl CNTO8 0.123 0.106 86.88 A5 0.103
26 0.277
A7 0.039
A8 0.070
“ CNT09 0.009 0.007 78.01 A9 0.019
Al0 0.001
Fi All 0.008
“ Al2 0.009



MOLECULAR DEVICES CORP.

Raw Data (Report)

(Plate Blank Subtracted)

DATA FILE: 4402 RMT plt 1 PAGE: 2
DESCRIPTION: 4402 RMT strains 1-7 w/ Hydrocarbon Mix
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
.MODE: Endpoint AUTOMIX: OFF .
WAVELENGTH: 590 CALIBRATION: ON
CONTROLS Mean OD Std Dev cv Well oD
CNT10 0.569 0.040  7.023 B9 0.620
B1O 0.531
Bll 0.544
B12 0.580
CNT11 0.088 0.016 18.11 Q9 0.066
Cc10 0.089
cl1 0.093
C12 0.104
CNT12 1.608 0.079 4.937 D9 1.676
D10 1.677
D11 1.552
D12 1.528
CNT13 0.897 0.152 16.95 E9 0.778
E10 0.982
Ell 1.068
E12 0.760
CNT14 0.256 0.034 13.28 F9 0.249
F10 0.263
Fl1 0.296
F12 0.214
CNT15 1.444 0.488 33.79 G9 0.786
G10 1.363
Gl1 1.839
G12 1.789
CNT'16 0.684 0.131 19.20 H9 0.493
H10 0.703
H11 0.779
H12 0.761
UNKNOWNS Mean OD Std Dev CV Well oD
UNKO1 0.149 0.010 7.004 . BS 0.160
' B6 0.152
B7 0.135
B8 0.148
UNKO2 0.082 0.045 54.72  C5 0.149
c6 0.052
c7 0.062
c8 0.065
UNKO3 0.129 0.034 26.06 DS 0.178
- D6 0.101
D7 0.115
D8 0.123




MOLECULAR DEVICES CORP.
Raw Data (Report)

(Plate Blank Subtracted)

DATA FILE: 4402 RMT plt 1 PAGE: 3
DESCRIPTION: 4402 RMT strains 1-7 w/ Hydrocarbon Mix
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 CALIBRATION: ON
UNKNOWNS Mean OD Std Dev cv Well- OD
UNKO0O4 0.089 0.015 16.98 E5 0.111
E6 0.079
E7 0.082
E8 0.082
UNKO5 0.169 0.036 21.11 F5 0.173
F6 0.216
F7 0.132
F8 0.154
UNKO6. 0.080 0.027 33.74 Gh 0.094
G6 0.072
G7 0.046
G8 0.108
UNKQO7 0.059 0.020 33.25 H5 0.046
H6 0.060
H7 0.043
H8 0.086



g g E‘ E‘

MOLECULAR DEVICES CORP.
Gray Scale (Plate)

DATA FILE: 4402 RMT pit1
DESCRIPTION: 4402 RMT strains 1-7 w/ Hydrocarbon Mix .
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 _ CALIBRATION: ON
1 2 3 4 5 6 7 8 9 10 11 12
A
B g 0.030
C 0.384
- 0.738
:
D 1.092
E = 1.446
' 1.800
F
G
H
High Limit = 1.800
Low Limit = 0.030



MOLECULAR DEVICES CORP.
Template Display

DATA FILE: 4402 RMT pit 2 PAGE: 1
DESCRIPTION: 4402 RMT strains w/ Hydrocarbon Mix
. PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:

1 2 3 4 5 6 7 8 9 10 11 12

NEREREE R A
BL BL BL BL |CNTO8{CNTO08]CNTO8{CNTO8{CNT0O9]CNTO9ICNT09CNTO09
O O O R O A R O N T .
CNTO1{ CNTO1! CNTO1| CNTO1| UNKO1| UNKO1! UNKO1] UNKO1; CNT10{ CNT10| CNT10|{ CNT10
cl T T RN
CNTO02|CNT02{CNT02|CNT02| UNKO02{UNKO2{ UNK02I UNK02} CNT11} CNT11| CNT11} CNT11
ol Y [V v o T RN
CNTO3|CNTO3|CNTO03}CNTO03| UNKO3]UNKO3] UNKO3]UNKQ3j CNT12] CNT12{ CNT12{ CNT12
ARRNAREREREN T
CNTO4/CNTOHCNTO4 CNTO04 UNKO4 UNKO4 UNKO4UNKO4 CNT13{ CNT13] CNT13} CNT13
SRR ' IR
|CNTO05|CNT05|CNT05! CNTO5| UNKO5|UNKOS|UNKO5| UNKOS| CNT14{CNT14|CNT14{CNT 14
ol v v T T T
. CNTOB|CNTO6|CNTOB{CNTO6] UNKOSIUNKOB]UNKOB|UNKOB| CNT15; CNT15] CNT15| CNT15
gl v T NN
CNTO7[CNTO7{CNTO07{CNTO7/UNKO7{UNKO7}UNKO7}UNKO7{ CNT16{ CNT16} CNT16{ CNT16
Group Type Name Std. vValue/Dil. Factor Wells
Blank BL Al,A2,A3,A4
Control CNTO1 ’ 1.000 B1,B2,B3,B4
CNTQ2 1.000 Cl,C2,C3,C4
CNTO03 1.000 D1,D2,D3,D4
CNT04 1.000 El,E2,E3,E4
CNTO05 1.000 F1,F2,F3,F4
CNTO06 1.000 Gl,G2,G3,G4
CNTO7 1.000 H1,H2,H3,H4
CNTO8 1.000 A5,A6,A77,A8
CNTO0S 1.000 29,A10,A11,A12
CNT10 1.000 B9,B10,B11,R12
CNT11 1.000 CS,C10,c11,C12
CNT12 1.000 D9,D10,D11,D12
CNT13 1.000 E9,E10,E11,E12
CNT14 1.000 F9,F10,F11,F12
CNT15 1.000 G9,G10,G11,G12
CNT16 1.000 HS9,H10,H11,H12
Unknown UNKO1 1.000 B5,B6,B7, B8
UNKQ2 1.000 - C5,C6,C7,C8
UNKO3 1.000 D5,D6,D7,D8
UNK04 1..000 ES,E6,E7,E8



MOLECULAR DEVICES CORP.

Raw Data (Plate)

DATA FILE: 4402 RMT plt 2
DESCRIPTION: 4402 RMT strains w/ Hydrocarbon Mix
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 580 CALIBRATION: ON
Optical Density
1 2 3 4 5 6 7 8 9 10 11 12
A| 0083} 0.075| 0.068} 0.087| 0.124} 0.305} 0.135| 0.137 | 0.094| 0.071 | 0.077 | 0.084
B | 0165 0.148{ 0.152{ 0.151 | 0.388| 0.190 | 0.251 | 0.448] 0.446] 0.513| 1573 | 0.778
C| 0153 0.159 O.142§ 0.124 1 0.348] 0.448; 0206 0.195 | 0.197 | 0.165}| 0.194| 0.192
: f
D | 0.245{ 0.247| 0.250| 0.242; 0.320| 1.045| 0.609| 0.446| 0.374{ 0.401| 0.377 i 0.369
E | 0.443] 0.420! 0.443) 0.420{ 0.208| 0.192 | 0.207] 0.235! 0.455] 0.465| 0.456] 0.510
F 0.101 0116 1 0.114 ¢ 011 0.131 0.110 | 0.141 | 0.1481 0.119 ; 0113 ) 0.114¢ 0120
G| 0261} 0.249| 0.244{ 0.257| 0.288| 0.278| 0.339| 0.263| 0.368| 0.359| 0.367| 0.387
H | 0.234] 0231 0225 0.226| 0.240| 0.272| 0201 | 0.246| 2.734} 2.663 1 2.672| 2.740




MOLECULAR DEVICES CORP.

Raw Data (Plate)

DATA FILE: 4402 RMT plt 2
DESCRIPTION: 4402 RMT strains w/ Hydrocarbon Mix ‘
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 ' CALIBRATION: ON
OD with Plate Blank Subtracted
1 2 3 4 5 6 7 8 9 10 11 12
A | 0#005 -0#003 |-04#010 | 0#009| 0.046| 0.227| 0.057{ 0.059 0.016 } -0.007 | -0.001 0.006
B 0.087 0.070{ 0.074y 0.073} 0310} 0112 | 0173 | 0370} 0.368} 0.435; 1.495| 0.700
C | 0.075] 0.081 0.064| 0.046} 0.270) 0.370] 0.128 { 0.117 0.119 0.087 | 0.116 0.114
D 0.167 | 0.169 | 0172 { 0.164{ 0.242| 0.967| 0.531 0.368 1 0.296§ 0.323} 0.299 | 0.291
E 0.3651 0.342} 0.365| 0.342) 0.130{ 0.114 | 0.129 | 0.157 0.377| 0387} 0378 0.432
F 0.023! 0.038| 0.036} 0.033{ 0.053} 0.032| 0.063| 0.070; 0.041! 0.035{ 0.036] 0.042
G| 0183 0.171 0166 { 0.179{ 0210 0.200| 0.261 0.185{ 0.290; 0.281 0.289 1 0.309
H| 0156 | 0.153 | 0.147} 0.148| 0.162 | 0.194| 0123 | 0168 | 2.656| 2.585| 2.504| 2.662




MOLECULAR DEVICES CORP.
Raw Data (Report)

(Plate Blank Subtracted)

DATA FILE: 4402 RMT plt 2 PAGE: 1
DESCRIPTION: 4402 RMT strains - w/ Hydrocarbon Mix
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
-MODE: Endpoint AUTOMIX: OFF :
WAVELENGTH: 590 CALIBRATION: ON
PLATE BLANK Mean OD Std Dev CV Well oD
BL 0.078 0.008 10.81 Al 0.083
' A2 0.075
A3 0.068
A4 0.087
CONTROLS Mean OD Std Dev CV Well OD
CNTO1 0.076 0.008 9.938 Bl 0.087
: B2 0.070
B3 0.074
B4 0.073
CNTO02 0.066 0.015 23.20 Cl 0.075
C2 0.081
C3 0.064
c4 0.046
CNTQ3 0.168 0.003 2.007 D1 0.167
D2 0.169
D3 0.172
D4 0.164
CNT04 0.353 0.013 3.759 El 0.365
E2 0.342
E3 0.365
E4 0.342
CNTO5 0.032 0.007 20.65 Fl 0.023
F2 0.038
F3 0.036
F4 0.033
CNTO06 0.174 0.008 4.399 Gl 0.183
G2 0.171
G3 0:166
G4 0.179
CNTO7 0.151 0.004 2.814 . H1 0.156
' H2 0.153
H3 0.147
H4 0.148
CNTO08 0.097 0.087 89.37 A5 0.046
A6 0.227
A7 0.057
A8 0.059
CNT09 0.003 0.010 304.1 A9 0.016
: Al0 -0.007
All -0.001
Al2 0.006



MOLECULAR DEVICES CORP.

Raw Data (Repon)

(Plate Blank Subtracted)

DATA FILE: 4402 RMT plt 2 PAGE: 2
DESCRIPTION: 4402 RMT strains w/ Hydrocarbon Mix
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 CALIBRATION: ON
CONTROLS Mean OD Std Dev cv Well - oD
CNT10 0.749 0.517 69.04 B9 0.368
B10O 0.435
y B11 1.495
Bl12 0.700
CNT11 0.109 0.015 13.62 C9 0.119
cl10 0.087
C1l1 0.116
cl2 0.114
CNT12. 0.302 0.014 4.709 D9 0.296
D10 0.323
D11 0.299
D12 0.291
CNT13 0.393 0.026 6.626 ES 0.377
E10 0.387
Ell 0.378
E12 0.432
CNT14 0.038 0.004 9.181 F9 0.041
F10 0.035
Fl1l 0.036
Fl2 0.042
CNT15 0.292 0.012 4.065 G9 0.290
G10 0.281
G1l1 0.289
G12 0.309
CNT16 2.624 0.040 1.538 HY 2.656
' H10 2.585
H11 2.594
H12 2.662
UNKNOWNS Mean OD Std Dev V) Well oD
UNKQO1 0.241 0.119 49 .48 B5 0.310
B6 0.112
B7 0.173
B8 0.370
UNKO2 0.221 0.121 54.84 C5 0.270 .
C6 0.370
c7 0.128
C8 0.117
UNKO03 0.527 0.316 60.05 D5 0.242
D6 0.967
D7 0.531
D8 0.368



MOLECULAR DEVICES CORP.
Raw Data (Report)
(Plate Blank Subtracted)

DATA FILE: 4402 RMT plt 2 PAGE: 3
DESCRIPTION: 4402 RMT strains w/ Hydrocarbon Mix
PROTOCOL: PRINTED: 11/27/96
DESCRIPTION: ’
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 CALIBRATION: ON
UNKNOWNS Mean OD Std Dev '~ CV . Well oD
UNKO4 0.132 0.018 13.53 E5 0.130
: E6 0.114
E7 0.129
E8 0.157
UNKO5 0.054 0.017 30.49 FS5 0.053
Fé6 0.032
F7 0.063
F8 0.070
UNKO6 0.214 0.033 15.43 G5 0.210
: G6 0.200
G7 0.261
G8 0.185
UNKO7 0.162 0.029 18.16 H5 0.162
H6 0.194
H7 0.123
H8 0.168




DATA FILE: .
DESCRIPTION:
PROTOCOL:
DESCRIPTION:
' MODE:
WAVELENGTH:

MOLECULAR DEVICES CORP.

Gray Scale (Plate)

4402 RMT plt 2
4402 RMT strains w/ Hydrocarbon Mix

Endpoint AUTOMIX: OFF
590

PRINTED: 11/27/96

CALIBRATION: ON

T @ MmO O W >

11 12

High Limit = 2.600
Low Limit = 0.030



MOLECULAR DEVICES CORP.
Template Display

DATA FILE: 4402 RMT anaerobic plt PAGE: 1
DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix
PROTOCOL: PRINTED: 12/9/96
DESCRIPTION:
1 2 3 4 5 6 7 8 9 10 11 12
NEEEREREERE RN
BL BL BL BL |{CNTO8{CNTOB|CNTO8{CNT08]CNT09ICNT09;CNTO9{CNT09
gl L V(v T T
CNTO1|{ CNTO1] CNTO1| CNTO1{ UNKO1] UNKO1! UNKO1{ UNKO1] CNT10] CNT10j CNT10}] CNT10
c| ! ! ! ! - ! ! ! !
CNTO02{CNTO2{CNTO02{CNT02|UNK02{ UNKO2|UNKO2]UNKQ2|{ CNT11{ CNT11]CNT11{ CNT11
p| ! ! ! ! Yol | I !
CNTO3{CNTO3|CNTO03;CNT03] UNKO3] UNKO3{UNKO3[ UNKOD3] CNT12} CNT12; CNT12; CNT12
el ! I ! P k ! I ! !
CNTO4CNTO4CNTO4CNTO04 UNKO4 UNKO4 UNKO4UNKO4 CNT13} CNT13| CNT13I CNT13
Fl ! ! ! | ‘ ! ! | !
CNTO5{CNTO5;CNTO05|CNT05|UNKO5; UNKO5]UNKO5| UNKO5{CNT14|CNT14{CNT14/CNT14
sl Pl RN
CNTO6{CNTO6{CNTO6|CNTO6] UNKO6{ UNKO6] UNKOB|UNKO6| CNT15{ CNT15| CNT15} CNT15
al U T R RN
CNTO7|CNTO7/CNTO7|CNTO7]UNKO7{UNKO7|UNKO7{UNKO7{ CNT16{ CNT16{ CNT16} CNT16
Group Type Name Std. Value/Dil. Factor Wells
Blank BL Al,A2,A3,A4
Control CNTOL1 1.000 B1,B2,B3,B4
CNT02 1.000 C1,C2,C3,C4
CNTO3 1.000 D1,D2,D3,D4
CNT04 1.000 El,E2,E3,E4
CNTO05 1.000 Fl1,F2,F3,F4
CNTO06 1.000 Gl,G2,G3,G4
CNT07 1.000 H1,H2,H3,H4
CNTO8 1.000 A5,A6,A7,A8
CNTO09 1.000 A9,A10,A11,A12
CNT10 1.000 B9,B10,B11,B12
CNT11 1.000 ¢9,C10,c11,C12
CNT12 1.000 DS,D10,D11,D12
CNT13 1.000 E9,E10,EL1L1,E12
CNT14 1.000 F9,F10,F11,F12
CNT15 1.000 G9,G10,G11,G12
CNT16 1.000 H9,H10,H11,H12
Unknouwn UNKO1 1.000 B5,B6,B7,B8
UNK02 1.000 C5,C6,C7,C8
UNKO0O3 1.000 - D5,D6,D7,D8
UNKO04 1.000 E5,E6,E7,E8



MOLECULAR DEVICES CORP.

ﬂl Raw Data (Plate)
DATA FILE: 4402 RMT anaerobic plt
DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix
“ PROTOCOL: PRINTED: 12/9/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
" WAVELENGTH: 590 . CALIBRATION: ON
ﬁ' Optical Density
1 2 3 4 5 6 7 8 9 10 11 12
A | 0103 | 0.083] 0.075| 0.070{ 0.176 { 0.127 | 0.100 | 0.198 | 0.084| 0.071 | 0.072| 0.089
B | 0149] 0.143| 0.145| 0.095{ 0.252| 0.220| 0.240] 0.253| 0.183 | 0.25% | 0.327 | 0.360
C | 0688 0522} 0.347| 0.190 | 0.237 0.268 0239 0253 0.699] 1.283 | 1461} 1513
D} 0103} 0112 | 0.105| 0.108| 0179 | 0.184| 0.175| 0.186 | 0.147{ 0.267| 0.327 | 0.375
E | 0218} 0129 0117 | 0119 | 0.204 0.220| 0.294] 0.161 0.187 { 0.380; 0.464; 0.597
F | 0119 { 0116 | 0.109 | 0.094} 0.168 | 0.148| 0.171 02081 0.138 | 0.188{ 0.218  0.292
G| 0107 | 0.100 | 0.089{ 0.090| 0.199 | 0.116 | 0.165| 0.170 | 0.117 { 0.163 | 0.215| 0.267
H| 0123} 0.102| 0.077| 0.069{ 0.101 0.427¢ 0.114 1 0128} 0119 | 0.235) 0.288} 0.296




MOLECULAR DEVICES CORP.
Raw Data (Plate)

DATA FILE: 4402 RMT anaerobic plt
DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix

PROTOCOL: PRINTED: 12/9/96 -

DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF

WAVELENGTH: 590

CALIBRATION: ON

I &6 m m O O W »

OD with Plate Blank Subtracted

1 2 3 4 5 6 7 8 9 10 11 12
0#020 | 0#000 -0#008 -0#013 | 0.093{ 0.044] 0.017 | 0115} 0.001 | -0.012 { -0.011 | 0.006
0.066{ 0.060| 0.062) 0.012} 0.169 { 0.137 | 0.157| 0170} 0.100 | 0.168 | 0.244} 0.277
0.6051 0.439} 0.264! 0.107 } 0.154} 0.185} 0.t56 | 0.170} 0.616 | 1.200 | 1.378 | 1.430
0.020| 0.029} 0.022{ 0.025{ 0.096 0.101 | 0.092} 0.103 | 0.064; 0.184} 0.244} 0.292
0.135| 0.046] 0.034} 0.036} 0121 ; 0.137 | 0211} 0.078} 0.104} 0.297{ 0381} 0514
0.036 0.033{ 0.026 | 0.011 0.085 0.065| 0.088| 0.125} 0.055) 0.105 | 0.135} 0.209
0.024) 0.017 { 0.006 0.007{ 0116 | 0.033}{ 0.082{ 0.087{ 0.034| 0.080{ 0.132 { 0.184
0.040f 0.019 | -0.006 | -0.014 | 0.018 | 0.344] 0.081 | 0.045| 0.036| 0.152 | 0.205¢ 0.213




MOLECULAR DEVICES CORP.
Raw Data (Report)
(Plate Blank Subtracted)

DATA FILE: 4402 RMT anaerobic plt PAGE: 1
DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix
PROTOCOL: PRINTED: 12/9/96
DESCRIPTION:
MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 CALIBRATION: ON
PLATE BLANK Mean OD Std Dev CV Well . oD
BL 0.083 0.015 17.55 Al 0.103
A2 0.083
A3 0.075
Al 0.070
CONTROLS Mean OD  Std Dev CV Well oD
CNTO1 ' 0.050 0.025 50.66 Bl 0.066
B2 0.060
B3 0.062
B4 0.012
CNTO02 0.354 0.216 60.88 Cl 0.605
' C2 0.439
C3 0.264
c4 0.107
CNTO03 0.024 0.004 16.15 D1 0.020
: D2 0.029
D3 0.022
D4 0.025
CNT04 0.063 0.048 76.91 El 0.135
E2 0.046
E3 0.034
E4 0.036
CNTO5 . 0.027 0.011 41.68 Fl 0.036
F2 0.033
F3 0.026
F4 0.011
CNTO06 0.014 0.009 62.42 Gl 0.024
G2 0.017
G3 0.006
G4 0.007
CNTO7 0.010 0.025 245.8 H1 0.040
H2 0.019
H3 -0.006
H4 -0.014
CNTO8 0.067 0.045 66.30 A5 0.093
Ab 0.044
A7 0.017
A8 0.115
CNT0S -0.004 0.009 237.5 A9 .001

0
Al0 -0.012
All -0.011
Al2 0.006



MOLECULAR DEVICES CORP.
Raw Data (Report)
(Plate Blank Subtracted)

i DATA FILE: 4402 RMT anaerobic plt PAGE: 2
DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix
PROTOCOL: PRINTED: 12/9/96
DESCRIPTION:
m MODE: Endpoint AUTOMIX: OFF
‘ WAVELENGTH: 590 CALIBRATION: ON
ﬂ] CONTROLS Mean OD  Std Dev ~ CV Well oD
CNT10 0.197 0.079  40.14 B9 0.100
: B10 0.168
‘ ﬂl B11 0.244
B12 0.277
CNT11 1.156 0.373 32.28 (9 0.616
ul C10 1.200
j c11 1.378
c12 1.430
ﬂ' CNT12 0.196 0.098 50.17 D9 0.064
-~ D10 0.184
D11 0.244
n' D12 0.292
CNT13 0.324 0.172 52.96 E9 0.104
; E10 0.297
H E11 0.381
: E12 0.514
CNT14 0.126 0.064 51.03 F9 0.055
ﬂl : F10 0.105
F11 0.135
F12 0.209
HI CNT15 0.108 0.065 60.17 G9 0.034
G10 0.080
G11 0.132
ﬁl G12 0.184
CNT16 0.152 0.082 53.79 H9 0.036
: H10 0.152
ﬂl H11 0.205
H12 0.213
ﬂl UNKNOWNS Mean OD Std Dev  CV Well oD
UNKO1 0.158 0.015 9.684 BS 0.169
B6 0.137
HI B7 0.157
B8 0.170
UNKO?2 0.166 0.014 8.639 C5 0.154
W cé 0.185
c7 0.156
c8 0.170
“ UNKO3 0.098 0.005 5.055 D5 0.096
D6 0.101
D7 0.092
ul D8 0.103 .




MOLECULAR DEVICES CORP.
Raw Data (Report)

(Plate Blank Subtracted)

DATA FILE: 4402 RMT anaerobic plt PAGE: 3
" DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix
‘ PROTOCOL: - PRINTED: 12/9/96
| DESCRIPTION: ~
_ MODE: Endpoint AUTOMIX: OFF
WAVELENGTH: 590 CALIBRATION: ON
i UNKNOWNS Mean OD Std Dev  CV Well oD
‘ UNKO4 0.137 0.055 40.45 E5 0.121
E6 0.137
| nl E7 0.211
E8 0.078
UNKO5 0.091 0.025 27.49  F5 0.085
ul F6 0.065
* F7 0.088
F8 0.125
ﬂl UNKO6 0.080 0.034  43.18 G5 0.116
' G6 0.033
G7 0.082
ﬂm G8 0.087
UNKO7 0.110 0.157 142.8 H5 0.018
H6 0.344
HI H7 0.031
H8 0.045




DATA FILE:
DESCRIPTION:
: PROTOCOL:

'DESCRIPTION:
MODE:
WAVELENGTH:

MOLECULAR DEVICES CORP.
Gray Scale (Plate)

4402 RMT anaerobic pit
4402 RMT -7 anaerobic strains w/Hydrocarbon Mix

AUTOMIX: OFF

PRINTED: 12/9/96

CALIBRATION: ON
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