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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 wi l l provide data to verify that the concentration of dissolved-

phase constituents in groundwater wi l l 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. Al l sediments encountered are Quarternary alluvial valley f i l l 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 fhe 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 m g / l in MW-3 to non-
detectable levels in most other wells. Low concentrations of BTEX (0.002 mg/ l in MW-21, and 
0.014 m g / l in 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/ l in 1994 to 0.25 mg / l in 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/ l 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 wi l l 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). 

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 a l , 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 
C 0 2 and chloride. An enzyme produced by indigenous microorganisms reduces TCE to 

Benzene Biodegradation 

Beta Oxidation 
Cycle Environment 

Schematic pathway for biodegradation of benzene in groundwater. 
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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 chemicals 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 C 0 2 and H 2 0 . 

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 

3.1 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: 

• 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 rnicroorganisms. 
Microorganism species type was determined by carbon utilization tests and gas 
chromatographic analysis of cell wall constituents (Herruxting 1988). Species density in each 
sampled well was determined by comparative plate counts and by light microscopy (Milke et 
a l , 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 7.0 to 7.2. 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 / l (one anomalous reading of 19.0 mg / l 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 m g / l in MW-24 at the northernmost sampling point (Figure 7). Nitrate in 
groundwater ranges from <0.01 to 11.5 mg/ l . Distribution of nitrate in groundwater shows a 
pattern similar to D.O. (Figure 8). Sulfate ranges from 481 - 2690 mg/ l 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 ug/l. 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/l. A distribution pattern similar to that of methane was observed 
at the site (Figure 10). Elevated concentrations of C 0 2 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/l . Background level ranged 
from 85 to 244 mg/l . 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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D 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 

5.1 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 C0 2 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 mterpreting the level and type of microbial activity in the sampled water (Wiedemeier 
et al., 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 CO2 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 CO2 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 commuriity 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 CO2 and H2O. 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 wi l l provide data to verify that concentration levels of 
dissolved-phase constituents wi l l continue to decline, that natural biodegradation of dissolved-
phase constituents continues to act as a remediation mechanism, and wi l l 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 

p H & E h field instrument MW-3, 4, 7, 8,10,11, 
12,13,18,19, 20, 21, 
22, 23, 24 

Water chemistry 
Nitrate 
Sulfate 
o-Phosphorus 
TOC . 

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

MW-7,12,18,19 
Dissolved gasses 
(methane, CO2) 

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: 
Monitoring and Sampling: 
Initial Sampling Data: 

Artesia, New Mexico 
Groundwater wells 
October and November, 1996 
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Table 3 
Identification and Degradation Capacity 

of Bacteria in Ground Water 
Strain 

Number 
Identification Degradation Capability Strain 

Number 
Identification 

Gasoline, PCE, and TCE Mixture 
• Aerobic 

4402-1 Bacillus cereus No 
4402-2 Enterococcus faecium GC subgroup A No 
4402-3 Pseudomonas stutzeri No 
4402-4 Sphingomonas paucimobilis No 
4402-5 Aureobacterium barken No 
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 
4402-11 Bacillus subtilis No 
4402-12 Insufficient growth to ID Yes 
4402-13 Brevibacterium aceh/licum subgroup B Yes 
4402-14 Kluyvera cn/ocrescens Yes 

• Anaerobic 
4402-1 A N Arcobacter cn/aerophilus Yes 
4402-2 A N Campylobacter coli No 
4402-3 A N Arcobacter cryaerophilus No 
4402-4 A N Arcobacter cn/aerophilus No 
4402-5 A N Arcobacter cn/aerophilus No 
4402-6 A N Insufficient growth to ID No 
4402-7 A N Insufficient growth to ID Yes 

RMTJnc. 
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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 * 103 1.90 *104 5 

MW-18 2.95 *103 4.55 *103 6 

MW-19 3.32 * 105 6.54 xlO 5 5 

MW-7 <10 540 4 

BH-1 30 990 5 

BH-2 <10 70 5 

90125 4.21 * 103 8.63* 103 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 104 3 

MW-7 <10 1.56 xlO 4 2 

BH-1 <100 <100 0 

BH-2 100 600 1 

90125 1.30 x 103 7.80 x 103 4 

Total morphologically different types among samples: 7 

RMT,Inc. 
1: \ WPAUS \PJT\01145\59\TABLE4.DOC 

Dowell Schlumberger 
May 1997 
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Report Of Analyses 

Prepared by: 

Microbe Inotech Laboratories 

\ 

the MiL, Inc. 

MICROBE INOTECH LABORATORIES, INC. • 12133 BRIDGETON SQUARE DRIVE • SAINT LOUIS MO 63044 
800-688-9144 FAX: 314-344-3031 



Summary Report of Analysis 
[MILB 4402] 

"Franz H i e b e r t D e c e m b e r 27, i 996 
RMT/JN 
912 Capital ofTexas 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 103 1.90 x 104 5 
MW-18 2.95 x 103 4.55 x 103 6 
MW-19 3.32 x 105 6.54 x 105 5 
MW-7 <10 540 4 
BH1 30 990 5 
BH2 <10 70 5 

90125 4.21 x 103 8.63 x 103 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 104 1.59 x 104 3 
MW-7 <10 1.56 x 104 2 
BH1 <100 <100 0 
BH2 100 600 1 

90125 1.30 x 103 7.80 x 103 4 
Total morphologically different types among samples: 7 



Percentage of Strain Types in Each Sample: 
Sample—> 

Strain sl 

MW -
12 

MW-
18 

MW-
19 

MW-
7 

B H 1 BH 2 90215 

A E R O E lES 
4402-1 60 5 5 10 35 
4402-2 20 30 80 20 5 
4402-3 10 15 5 20 
4402-4 5 5 
4402-5 5 20 
4402-6 15 
4402-7 30 20 
4402-8 10 10 10 
4402-9 50 10 15 20 

4402-10 5 
4402-11 25 
4402-12 50 20 
4402-13 25 
4402-14 30 

A N A E R O B E S 
4402-1 AN 50 10 
4402-2 AN 50 30 10 
4402-3 AN 80 60 30 60 
4402-4 AN 10 
4402-5 AN 10 10 
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. 



GC-FAME Summary AEROBIC: 
Strain Primary ID by GC-FAME Sim. 

Coef. 
Dist. 
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 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. 

Coef. 
Dist. 
Coef. 

4402-1 AN Arcobacter cryaerophilus .258 6.205 
4402-2 AN Campylobacter coli .215 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 organisms, 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 

REPRESENTATIVE MICROPLATE 

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 10ul 
volume to selected wells, to serve 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 => Solvent Mix 

Strain U 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 

4402-12 Minimal 
4402-13 Fair 
4402-14 Minimal 



Chemistry Results: (mg/L except as noted) 
Sample —> 

Analyte -I 

MW-7 MW-
12 

MW-
18 

MW-
19 

Method 
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-NO2 B 

Sulfate 2400 1880.0 2090.0 3030.0 4500-SO4-2E 

o Phosphorous <0.010 <0.010 <0.010 <0.010 4500-P E 

pH 8.07 6.90 7.77 7.43 4500- H+B 

Total Organic 
Carbon 

66.9 201.0 65.1 61.6 5310-C 

Total Iron 13.5 10.3 4.4 0.66 3500-Fe B 

All tests performed at Teklab IEPA#100226 IDPH#17584 

Thank you from the staff on project: 

Julie Milke - Laboratory Manager Bruce C. Hemming Ph.D., Operations Director 



4402-1 24 Hour Endpoint Assay On Strains 1-7 Using 
Hydrocarbon Solvent Mix 

Strain 1 Strain 2 Strain 3 Strain 4 Strain 5 Strain 6 Strain 7 
Background Blanks Subtracted 

Strain + Water Strain + Solvent Mix Strain+ TSB 

Same data as above without positive growth control 

T i l l 

Strain 1 Strain 2 Strain 3 Strain 4 Strain 5 Strain 6 Strain 7 
Background Blanks Subtracted 

Strain -(- Water Strain + Solvent Mix 



4402-2 24 Hour Endpoint Assay On Strains 8-14 Using 
Hydrocarbon Solvent Mix 

i i i "i i r 
Strain 8 Strain 9 Strain 10 Strain 11 Strain 12 Strain 13 Strain 14 

Background Blanks Subtracted 

^ Strain + Water Strain + Solvent Mix ^ Strain + TSB 

Same data as above without positive growth control 
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i i i i i r 
Strain 1 Strain 2 Strain 3 Strain 4 Strain 5 Strain 6 Strain 7 

Background Blanks Subtracted 

Strain + Water Strain + Solvent Mix 
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ID: 25 

Bottle: 26 

•H02-i m 

BRhPLL CRLRGBLJ 

ilste of run: 2?-H90-8b 13:a9:5i 

R! Area Rr/Ht Respon ECL Hane lament 2 

'.335 56941821 0.021 7.087 5QLIO! FERE . . , run M. 

LIBS 5384 0.020 7.2°9 \ rt 

1,67? 378 0.020 8.186 ', snin ri 

1.758 5100 0.051 i.055 12,612 13:0 150 . , . , . 7.06 Oti. Deviates 0.000 Reference -0.000 
3.35! 808 0,031 5,051 12.701 13:0 RH1EISB , , , 1.05 ECL deviates -0.000 Reference -0.001 

5.950 3218 0.035 1.01b 18.817 11:0 ISO 1.08 ECL debates -0.001 Reference -0,00! 

6.137 2512 0.037 1.003 11,001 11:0 3.12 ECL deviates 0.001 Reterence 0.001 

' ;. 310 25982 0.038 0,883 11,621 15:0 ISO 32,80 [CL deviates 0.000 Reference 0,000 

1821 0.038 0.931 11.711 15:0 RH1EIS0 , . . 5.86 ECL debates -0.000 Reference -0.000 

8.501 920 0.010 0,962 15.381 16:1 uie alcohol . MO ELL deuiat.es -0,002 

8, bbl 1992 0,010 0.980 15,175 Sun In Feature 5 . ELL deviates -0.O03 16:1 ISO 1/Il:ii 20h 

.6.385 5935 0.015 0,95v 15.626 16:0 180 7,01 ELL deuiates -0.000 Reterence -0,000 

3.250 7221 0.043 0,951 15.856 Sun In Feature 1 , 8.52 LLL deviates 0.009 15:0 150 20H/16:U? 

9,480 5008 0,01? 0,51? 16.GDI 16:0 5,88 [CL aerates O.OOl Reference 0.000 

10,123 2?3b 0.013 02 9̂ 8 lb,385 520 17:1 uiOc . . . 5,18 EEL deviates -0.002 

i 0.2 4V 5072 0.017 0.937 16,159 150 17:1 wbc . . . 
;, " EEL deviates "0,002 

•0.581 808 0.011 0,955 lb.558 17:1 HH1EIS0 fi , , . 0.91 ECL deviates -0.002 

iu.532 8726 0,012 0,335 lb,630 17:0 150 . M , ;r, ECL deviates 0.001' Reference -v.00: 
: 0. bB55 '1781 0.011 0,831 i 6.72": !7:D OiUEISQ . . . 2,06 ECL deviates -0.00' Refer eric; -0,082 

**** * 1983 somEO fL'HiokE 5, i.O:'' 12:0 BLUE ? 
!h:1 ISO 1/11:0 30H 

URKnOvf: 10.929 

11:0 30H.-16-.: i5b : 

7221 SOmCO FOR! 0K 1 . , 3.52 16:1 u7c7i5 iso 208 15:0 ISO 208<1b:1u 

Ecivenf Br iotal Hrea Haired Area I iianea total fent rlbr Ref ECL Oeviation Ref ECL Shift 

136̂ 1821 62952 32952 100.00 80652 1 0 0.003 0,001 

1568 CRev 3.901 Bacillus 0,702 

0. cercus . , , 0,702 

8, thuringiensis 0.511 (Bacillus cereus qf-oupl-
CLlti [Rev 3.901 Bacillus 0.512 

B. ce'-eu; 0.312 
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Cwparison with iSBfi LRev 3.90j; Oaciiinf-cere^ 
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15:0 2011. . . . . 
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0 ISO. . . , . 

!l ;:0 RNILT50. . . 

5011KED fER'ORE 5. 

StiilMEO f"EH1Uktl 5. 

stance: 2.9^ 

% 5̂ 1u0 

cofipacisc; cute ;22.TH i'tv 5.55'i" Oariiicy-c-cens 
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SOttO EES!URE 1. 

SOMilEO lEiiiORE b. 
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ID: 21 14G2-2 Rtl! 

Settle: 25 SB1PIE ' EfiERBBEJ 

Oate of r jn: 27-iSOU-96 10:05:54 

'Rl Hrea Hr/Ht Respon ECL tee il Cement 1 Cogent 7 

1,505 

1.185 

156828528 

7452 

0.021 

0.020 

7,068 

",296 

SOEUEBl PE2RK < mn r i 

7 mn rt 
!.8?8 156 0.022 6,189 < mn rt 

5,710 126b 0.036 1.021 13.152 12:0 30R . 1,96 [CC deviate? -O.OOS 

5,43b 1072 0.037 1.003 11,000 11:0 1.60 ECL deviates -0.000 Reference 0.000 

9.185 13560 0.012 0,951 15.815 Sun ID Feature 1 • . 19.25 ECL deviates -0.002 16:1 u7c/15 iso 20H 

•1.480 11701 0.011 0.917 Ib.OOO 16:0 16.51 ECL deviates 0.000 Reference 0.000 
0 800 63D 0.011 0.950 16.789 17:1 «8c . 0.5? ECL deviates -0,003 

2.558 15080 0,016 0.510 17,821 Sun In Feature 7 . . 53.50 ECL deviates -0.001 18:1 w?c/w9t,''u'.2t 

2.861 872 0.014 0,907 18.000 18:0 1.18 ECL deviates -0.000 Reference -0,001 

1 3560 SOrtflEO ilfilOEE 1 . . 18.25 16:1 w7c/1b iso 20R 15:0 ISO 20H/1 fc.HwV 

43080 SiMB FEHIURE 7 , . 56.50 .18:: M?c/w9t/ui2t 

!8:i u!2t/u9l/w'R: 

!8:i u9c/ui2vu7c 

Solvent Hr 1otal Hrea Haned fired 7 Naned total Hnnt Hbr Hef ECL Ueviati.cn Ref EEL Sin ft 

I56828b28 72272 72272 100,00 87022 

1509 ERev 3.80] Enterococcus 0.508 

i. faec.iufi 

E, ?, 6C subgroun R , 0.308 
E, nunain O.wl 

CLIN ERev 3,90] * HO MRTCH * 

Ofipanson ui th TSBft [Rev 3,801: Enterococcus-faeciUp-EC suberoup R-'Streptococcus" faeciun) Distance: 5,153 

12:0 30H 

11:0 , , 
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17:: u8c 
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mo; OQS ma 
Continue: 24 -H02-2 Rrl: mm.\ ;?-H8u-% uu^ 

Coripai-}son with Cl.i.N [Reo 3,80]: bpfnrnjortGrias-paucirKibihsO'seucoric-n-as paucinobsii; 

12:0 30H, 
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moi oos 

IB: 23 1402-3 Dill 

Bottle: 21 SRilPLE [ 

Rf firea fir/Ht Keaccn 

1, mi 120519421 0.021 
1. 484 7392 0.020 

i. S77 100 0.020 

2,205 b18 0.021 

132 0.G25 1,141 

3; 620 1061 0.028 1,111 

1 7061 0,029 1.032 
4. L i 566 0,032 1,055 

i.739 7256 0.031 1.021 

6,13t 1726 0.036 1.003 

S. t bb 59896 0.011 0.951 

3.160 50010 0.041 0,947 
; it, v l 2920 0.015 0,355 
10.060 5188 0.045 0,926 
1 - . - , l - i 75936 0.045 0.510 

2., ' j l j 1 155.43: 0,045 0,901' 

11,102 7616 0.047 11.39! 
800 0.066 

..... 6588b 
yi : CM,. 

Gate of run: 227-HUU-9G 17:-5:05 

[CL 

7.061 

7.292 

6.157 

6.653 

10.000 

11.418 
12,000 

12,61! 

13.13! 

11.000 

15.816 

16,00! 

16.629 

1b.06b 

17.823 

18.002 

16,399 

21.360 

Conneiif 

bOLOEHI P£flK 

10:0 , . 0.23 

1 0:0 50H 2,02 

12:0 8.63 

13:0 150 0,2? 

12:0 308 3.31 

14:0 Oi?? 

Sun in feature 1 

16:0 

17:0 150 . . . . 

!?:0 CVCL0 . , , 

5uf> In feature 7 

!8:0 

19:0 C7LL0 w8c . 

0,000 

-0.006 

0.000 

25.9b 

21.1 ? 
1.22 
i.. I • 

30.67 
0.65 
3.15 

sorro iTriiOKL 4 
sonnco m m 7 

25.In 
30,67 

• nm rt 

• mn rt 

i mn r; 

• hin rt 

[CL deviates 
[Ci. deviates 
[CL deviates 
[Ci. oeviates -0.00! 
[CL deviates -0.001 
ECL deviates 0.000 
ELL deviates -0.001 
ECL deviates 0.00? 
ECL deviates 0.000 
ECL deviates -0.002 
ECL deviates 0.001 
[CL deviates 0,002 
E6L deviates -0,00: 
; ne/ ri 
nr.) «7c/ib iso 200 
16:1 u?f,u9i/̂ .7i 

18:1 wl2t̂9t/«?o 

Reference O.Ouv 

Reference 0.800 

Reference -j.UC' 

Reference O.Obv 

5 6:1 u?c.'!6 iso 20h 

Reference 6.000 

Reference -u.Ob-

Reference -0,06-' 

18:1 «?c/y4t/!«':.':t 

Refe* f;-u:e -0,00; 

Reference -O.O&i 

<>0 ibO 20h- ' 

15:; u9:,--uS;- ,:l'r 

Solvent hr i otal Hrea toned lit ea I iianerf Iota! ficM HOr Ret ECL Deviation Ref LEL Sniff 

I565!8i:i 235632 235632 lOO.OO 2223819 9 ' 0.002 0.002 

IbSH LRev 5,905 Pseudononas 0.45b f includes 5, perfectcrtarms 

P. stutzeri , , 0.150 'includes !', nerteaonanna 

ELill [Rev 2,901 Pseudormnas 0,86? 

8. sfuuer; 0,86? 

Coppansor: uith 1588 [Rev 5.90i: rseudofioi-ias-stutsenrjnciudes P, perf ec torsar ma'' 

0 6 '0 15 20 25 50 55 10 45 50 55 60 65 

10:0 , , *--

! L -- v . , , . , , , 
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!b:0 
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i m a CE6I0RE i. 

buhiiED ECRiURE 7. 

0;;ian:e: 1.H0 

6 '50 <5 100 



Cantinue: 05 4105-2 W. oatRoorj 2v-HOo-9i; i?:3c<:00 

Comparison mxh OLiH L.Kev 5.500: Pseudonoras-stutiert 

0 5 10 15 20 25 50 55 90 15 50 55 bO 

0: ;+.3:;c 

10:0 '-- , 
10:0 30H 

12:0 
15:0 150 p— -

!4:fl. . . , . . * -
10:0 

H:C ISO -fl. 

15:0 rVO!;:. . . . 

13:0, . . . . . . 

18:0 OVOLO USC. . 

sumoo rorsiopo i. 
SOWED EESME ?. 

70 8b 



IB: 
Bottle: 

CRLIGRRTIOH SIRHBfiRB 

LBLIBRHIIGH [HEROBEJ 

Date of run: 2?-H0v-96 17:08:55 

R? >':•• ?i Hr/Ht Respon ILL Hane 7 Cohiient 1 

1.385 75512118 0,021 7.068 SOLUEH; PE2HK , , . 3 nin rt 
2.255 27592 0,022 1.26c 9,000 9:0 5.08 
2.578 57981 0.023 U94 10.000 10:0 . 10,1? * m natch 0.0000 
1.25? 568 0.025 10,911 

3.290 50524 0.02b 1.121 11.000 11:0 , 6,0b Heak natch -0,0051 
5.1:5 1265b 0.02b 1.125 11,152 10:0 20H , . . . . . 2,09 Peak natch 0,0088 
5.635 6!28 0,02? 1,111 11.415 10:0 30H . 1.00 Peak natch 0.0015 
9,115 61112 0.023 1.062 12.000 12:0 , 10.!3 Peak natch -0.00i8 
5.166 53544 0.032 1.039 i5.ooe 13:0 , 5.12 Rear natch 0.0000 
6.156 68861 0,035 1.005 ii.ooe 11:0 . 10.11 Peak natch 0,0002 

7.391 35632 0.039 0.372 15.000 15:0 , 5.03 PeaK natch -0.0056 
8,205 ;5168 0.010 u. 29C7; 15.138 14:0 20H . 2,16 Peal; natch 0.0096 
8,b55 • 7200 0.012 0.959 15,485 Sun in feature 5 . , 1.01 FeaK natch 0,0021 
9.880 7331 2 0.011 0,54? 16.000 16:0 , . 10.20 Peal natch -0,0025 

' l . lS i 57136 0.013 02426 17,000 !?:0 , -5.05 Fea«, natch -0,0017 
11.515 16006 0.015 0.92! !?.2?9 lb:0 2uH L. 1 ( Peak natcn 0.0056 

12,865 7b6ltj 0,016 0.90? 18.000 I8:u . 10.. 25 teak natch -0.0015 
11.501 58901 0.015 0,650 13,000 19:« , b.06 Peat natcr -0.000b 
:L,276 79320 0.017 0.673 20.000 20:u . 10.17 
18.025 611 o B.054 21.025 

- • •• *— 7200 SUMIIEE FihhjRO 5 , 1,01 12:0 HL0F/ ? 

14:0 50H71b:i 

lb:; m 1/11:0 30b 

unknown 10,526 

11:0 50H/lb:l 158 

boiuen* Rr iotai Rrea haned H~ea I toned lotai Rnnt Mbr Re' 50t Deviation Ref 6CL Shift 

573612446 661168 baObOO 99.52 66:014 5 

6000 PERI 11R10H1H5; PERF P05III0H tlFiUIHING EPR0R iR^i 12 0.0015, 



MIDI COS 3Y3FEM 

ID: 22 
Bottle: 23 

1102-1 kMI 

SHMPLL LREROBEJ 

Oate of r;in: 27-?iOO-3b lu:56:53 

Rf 9rea Hr/Ri Respor. [CL 

1,381 157516825 0.021 7.067 

1.184 717b 0,020 '1,291 

!,87? 116 0.022 6.16? 

8.43S 800 0,055 i, 005 11.000 

8.20b 10860 0.011 0.9b? 15.200 

8.1 OS 10301 0.04: 0.96! 15.6b 

4,330 1920 0.010 0.848 15.807 

8.479 1 9360 0.04! O.SIr, U.000 

io.or 3581 0.080 0.9?: ib.SbS 

11.538 1160 0.065 0.915 17,22b 

12.555 99140 0,015 5,468 17.82! 

1Z. 722 1 3568 0 Obt 0,58b 17.41? 

12,883 1252 0.055 O.bOS IK.OOO 

13.003 3872 0,016 16 OH

ib,070 768 0.052 IO.b?8 

15.551 1952 0.070 21.553 

i 0301 
404-1.-

Hane Cortnerif i Cement 2 

50L1J6H1 m . . . '1 nm rt 

1 mn rt 

< nm rt 

11:0 . . . . . . . 0.57 ECL deui3t.ee -0,006 Reference -0.00! 

11:0 ZOK , 7.50 [CL deviates -0,005 

Sun In Feature 4 . , 6.96 Kt. deviates -0.002 15:1 ...7c/!5 iso 20b 

16:1 y5c . 1.30 ECL deviates -0.00! 

16:0 13,06 ECL deviates 0.000 Reference -0.00! 

17:1 u6c , 2.37 ECL deviate; -0.002 

16:0 206 0.76 ELL deviates -6.009 

Sun in Feature 7 . , 61,3? ECL deviates -0.001 16-! u7cA,5t/Lil2i 

18:1 uSc 2,51 ECL deviates -0,002 

16:0 , 0.79 ECL deviates -0.000 Reference -0.001 

SOURED 

SOMfiEQ 1R 

Hi:: ghltAM'y. 

oivenl Rr iota; Rrea Haped 6^3 f tlaned Fetal m-A Iter Ref E:L Deviation Rer 

157598621 156838 15224b 97.01 :4028! 0,083 

Shift 

0,001 

ISBfl [bev 8,901 Spmngononas 0,385 rRseudononss paucmohilis'! 

S, paucmotiiis 0.383 'Rseudononas paucinobihsf 

5. caosuiata 0.290 lElavobacteriun capsuiatun: 

i'lavoDacteriun 6.226 (questionably in this genus; 

F, resinovorun 0.226 rquestionablv in this genus) 

CLIN [Rev 5.90] Snbinqo-ionas 0.78b Rseudononas pasjci'icisiii;'' 

5, paucinooiiis 0.78b tRseudononas pauciMODiiis! 

lofrpanson with 'SBH [Rev 3,801: Spningononas-paucinobilislRssudorionas paucirtobihsf 

5 1 

14:0 

14:0 20H 

ib:1 wSc 

ib:0 

17:1 

1 6:0 208 

18:1 wEc 

15:0 

SlitiriEO FERlilRE 4. 

SOtitlED FEfilORE 7. 

50 5 10 15 SO 55 bO 

Distance: 1,806 

70 ?S 60 85 80 '15 100 



mot 005 5V5:[(1 

Continue: 55 4402-1 M [fiLKOeO; iV'-NOHb 15:33:53 

Comparison with CLIN [Reo 5.903: Sphincoiionas-paucinOuilistPseadortonas nauciftOOikiE Instance: :,514 

0 5 iii 1 5 20 25 50 55 " 10 45 50 55 nO bb ?0 25 50 55 50 4s 100 

14:0. , " - , 
15:0. ... 
11:0 OOH 
15:1 «c 
!u:0 
t?:l wsc. . . . . 
15:0 20H • r . 

15:1 u $ c 

13:0 , , 

oOrinco mmi 1. 
OutltlLO rCHIllRL 7. 



fllGI 

ID: 2; 
Bottle: 22 

. Rl 

1102-5 RMT 
SStPLE CREROBO 

fires Hr/Ht Respon 

'.381 1> 886080 0.021 . , , 

1.181 U . O i J J , . . 

1.67b 

5.630 0,010 1.017 

7,310 i 8?bu O.OJ/ 0,86b 

7.171 128100 0.03? 0,88! 

8.88b 0.010 0.855 

5.476 0.012 0.316 

10.551 1520 0.042 0.822 

10.bbb 65808 0.013 0,850 

Soiveni H lota! Hrea flatted Ri 

EEL 

7.061 SOLO 

i ^ .. . 

5.0)8 11:0 

Hane 

:u ibu 

:0 Mi 

Date of run: 27-NOU-6S 15:06:1? 

» lowiem i torment L 

. . . i mn rt. 

, . . ' nin rt 
, . . : nin rt 
0.75 LLI deviate: -0,006 Reference 0.001 
1.81 ELL deviates 0.800 Reference 0.00' 

16.35 LEE deviates 0.000 Reference u,60! 
17.56 EEL deviates -0.0O0 Reference -0.006 
1,15 EEL deviate: -0.001 Reference -O.OO1 

1.58 EEL deviates 0.008 Reference -0,800 
21,05 EEL deviates 0.000 Reference -0.001 

Hane 

!5?386080 263880 263880 180.00 

al Hnnf flbr Ref EEL Deviation Ref EEL Shift 

234035 7 6 0,001 

1868 fRev 5.501 Rureobacfcnun 0.840 fCorunebacteriuh barken; 
R, oarkeri .crwebacieriijri barken • 

Micrococcus . . , , 
H. kristmat , . , . . , 
11, naiobius* 
•"1. van-ins-

ELiH LRev 3.601 Legionella 
L. jordanis O.Sol 

Eonna'-ison in'.h ISBR IRev 3.50J: Rur eobact=nun-fiarl.er;aorynebacteriu- .barken ' 

0 5 10 ib 2G J5 50 55 % f j SO 6i vO 

14:0 ISO. . , . 
:5:1 RH1E1S0 R, 
15:8 ISO, . . . 
'5:0 RH1Ei SO. . 
ib:0 ISO. . . . 
in:6 
1V:0 1.50. , , , 
17:0 HfilEISO. . 

sb 70 bb 86 .00 



ni DI 005. 3vs; ;;n 
Lontinue: <10H ?-H38-bb ' b:08: lV 

LonpariMR ui Lh 01.1!! [Key 3.'30'] 

!i:0 ISO. . . 
15:0 130, , . 
15:0 B.HICISO. 
!S:i vk. , . 

15:1 150 ri, , 
10:0 150, , . 
1b:Q 
HIU6I50 '7:1 J5C, 
17:0 15.0. . . 
17:0 BHltlbO, 
17:0 CYCLU. , 
18:0 
OOHMLO flBlUHb 4. 

Legionella-.] ortenu-

15 30 56 10 15 50 55 

U..ebanoe: -.05-' 

8b 8: 



10: . 00 1W2-6 RM Oate of run: 27-NOU-Sb 15:36:02 

Bottle: 21 SHUPLL [H6R88E0 

Rl Rrea flr/Ht Respon LLL ilane *.' 
!. 

core-rent 1 . lament 2 

1.361 58705152 0.024 7.066 50LULH! PLB f nin rt 

1.184 7210 0.020 '6 248 ( nin rt 

1.677 116 0,021 . , . 8.18b < nin rt 

2.20b 528 0.026 8.951 ' mn rt 

8.635 2160 0.028 1,115 11.116 10:1! 50H 2.15 F6L deviates -0.005 

1,115 7392 0.029 1,081 12.000 12:0 7.1? LLL deviates 0.000 Reference 0.000 

5.738 2821 0.035 5,028 15.15! 12:0 50H 2.63 [LL deviates -0.001 

b,135 876 0.036 1.005 14.000 18:0 0.66 Lbl. deviates -0.000 Reterence -O.Ou; 

6,185 32571Z 0.01! 0.551 15.815 Sun In Feature 1 . , 26.67 [LL deviates -0.802 16:1 y7c/!5 iso 20H 

8.179 23919 0.041 0,996 16.000 15:0 20.27 15121. deviates 0,000 Reterence -0,100! 

10,530 680 0.014 0.552 16,629 17:0 ISO . 1 . . . . 0.73 ECL deviates -0.000 Reterence -G.00! 

12,557 15119 0.015 0,906 17,621 Sun in Feature 7 . . 56. bb EEL deviates -0.001 IR:1 w't'c/uOtiwlOt 

;2.8b4 1080 0.017 b.905 18.000 !8:0 0.87 EEL deviates 6.000 Reterence -0,001 

3371 2 SUfltEB FLBIiiRE 1 , . 28.67 16:1 n?c/15 iso 208 !5;0 150 26h/!b:lw1 

45141 SUMO fEBiORE ? , , 56.56 !8:i w?o/u9t/w!2t 
18:1 ui2t/w4i/uV; 

;5;l y9c7u:2t'j'c 

ilvent 6-- lotai. Hrea Hanea Hrea l 'lanes iotal Hnnt Hbr Ret LEE lleviaiion Ret EE; Shift 

156705152 > \m, :!8i!.f iOb.uO U 1 776 5 0.002 O.uO! 

iSBn [Rev 5,981 I'seudononas , 0.G?'i (includes b. perfectonanna; 

8, stutsea 0,87! -includes P. perfertonoana-

r, nendocma , 0.586 

P, pseudoaicaiiyenss , , 0,156 

EL1H [Rsv 5.901 Fseudononas , • 0,783 

R, stutzeri 0.733 

neisseria 0.489 

H. nemngitidis 0.181 

9, n, EF subgroup R* . . . , 0.181 

lonpanson uith 1SBR [Rev 3.501: Pseudonnnas-stuueri(includes P. periectonarma) b-stsncs: 1,866 

0 :• 1 0 15 20 25 30 36 40 55 58 55 50 65 ?0 7: 86 65 90 5: 160 

10:0 301; x<-

, v , 

17:0 506 ••<•-

11:8 -< 

16:8 

17:0 IiO, . . . . . b> 

18:0 
lO:0 EV6L0 uiic. , . \" 
SOIflEO FERiORE 4. , . ' -x—-

SliflllEO F[R!uR[ 7. . . . » 



fUBI BOS SYS (Ell 

Continue: 20 4402-6 k"; IBEPQ6U 21'-hOO-9u 15:258:02 

Conparison with CLiH [Rev 3.903: bseudohonao-etutzeri Oistance: 2.65 

10 !5 Vi 20 30 3b 90 

10:0 50H. 

12:0. 

12:0 308. 

13:0. 

16:0, 

17:0 ISO. 

17:0 CYCLfl. 

18:0. 

19:0 CYOLO u8; 

SUMO [Tfi I URL 1 

SOHHL0 FEBIORE 7 



ID:, 26 1102-8 RW 

Bottle: 2? SfillFLC [OOBEi 

Oate of run: 27N0U-96 10:10:23 

Ri Hrea Br/Ht Respan [CL Hane 7 Coririent 1 torment 2 

!,381 156426196 0,029 7.065 SQLULII PERK \ nm rt 

i.484 7488 0.020 7.233 \ nm r l 

1.710 b?2 0.025 7.806 7 nin rt 

i.e?- 186 0.022 6.156 < n;n rt 

2,20b 1168 0.025 8.539 i nm i-t 

2.673 1182 0.020 1.134 10.000 10:0 0.1! CCL deviates -8,000 Reference 0.000 

3,290 1184 0.027 1.139 11.000 11:0 . 0.39 ECL deviates 0.000 Reference 0,000 

3,838 6752 0.02? l . i n 11.118 10=0 30R 2.82 [CL deviates -0.005 

8,84b 1 0056 0,028 1.092 11.765 unknown 11.736 . . . 3.18 [CL deviates -0.005 

1.1 [5 13100 0.030 1.082 12.000 12:0 1.20 ECL deviates O.OOO Reference O.OOO 

1,203 726 0.03! 1,078 12.086 11:0 190 3QH . . . . 0.23 ECL deviates -0,001 

4.57! 714 0.032 1.052 12.931 11:0 30H 0.23 ECL deviates -0,007 

5.736 8272 0.031 1,021 15.451 12:0 30R , 2..IS ECL deviates -0,001 

b.i9? 992 0.038 15.812 

5.455 3568 0.03b 1.003 14.000 14:0 1.01 LLL deviates -u.Oub ^ p f ? f - £ p f ? -V ! ; ; j : 

8,533 652 0.039 0.983 14.621 15:0 ISO EEL deviates 0.008 Reference -0,881. 

8,585 1448 0,090 0.578 14.790 15:1 u3o . . . . . . ILL deviates -0.002 

7,6"7 14% 0.037 0.7?t 14.859 15:1 win 0,12 ECL deviates -0.001. 

(,896 M720 0.855 0,972' 15.800 15:0 3.50 CCL deviates -0.000 Reference -Cu!;! 

6,363 1352 0,052 0.85b ;5.b26 16:0 150 ECL deviates 8,000 Reference -0,001 

-,187 121672 0,0'}2 0.951 15.816 Sun In feature 4 . , ECL deviates -0.001 16.1 W?CM5 iso 

9,480 7037b 0,012 0.91? 16.001 16:0 Reference 0,000 

10.'530 27« 0.011 0.933 16.625 17:0 150 ECL deviates -6,001 keference -U,UUL 

i0.600 7520 0.014 0.930 16.788 17:1 yRc 8103 EEL deviates -0.003 

10.920 •1176 0,067 0.928 16.861 !?:! -mc EEL deviates -0.00! 

11.182 5308 0.019 6.926 17,000 17:0 : . 1 / ECL deviates -0,080 Reference -0.00" 

12,557 75576 0.01b 0.410 17,82! 5un In lecture 7 , , ECL deviates -0.00: 13:i u7c/w9t/wk 

12.864 1196 

129672 

0,015 0.907 16.000 18:0 

501110 mi l ORE 4 . , 31,3? 

ECL deviates 0,000 

16:1 w?c/15 iso 7HH 

Reference -0,00 

15:0 ISO 20H/!b 

*.-•«>»••« 
7^76 SultO fEfttURE 7 . , 18:1 uTr/ijElt 'ul 2! 

18:1 ul2t/im;8i?c 

16:! u9cwi 

Solvent fir lotai firea Haned Hrea A Hanen iota! Hnnt Hhr Ret EEL Deviation Ref EEL Stiff 

166l264b6 36H00 3M406 99.73 54511! 1! 0,002 0.001 



MIDI LiUS SVSIffi 

Continue: 26 1102-8 1 

ISBfi CSev 3.903 Herorionas . 

ft. oeronii. 

Uibno , . . 

rRCE0B[j 27-H01M6 !9:10:?ti 

0.162 
: . 0.162; 

_ 0.112 
0. nroteolyticus: 0.H2 
v. iurnissa .0.116 

0. fluwahs 0.060 
Pseudononas 0,112 

F\ soringae . , . , , .0.112 

f. 5. 0151 • 0.112 
8. s, tagetes 0.07? 

P, s, syringat 0.072 

F. rufarisubalfaicans 0,060 

P. vindifiaee 0,066 
0LIH tkev i , m neisseria , , , . . 0.126 

11. i-tucosa* 0,1?6 
H. nemngiiidis 0.151 

H, «, 56 subsroup fi* ' . . . . 0.131 

Pseudononas 0.120 

r'. eiutien • , , 0,123 
Otbno , , ,. 0,107 

0. aiginolyucus 0.107 

Comparison gith 1666 Ckeu 3.50]: ferononas-ueronii uissaooe: s 

10:0, . ' 

11 :Q • . , , • -

10:0 506 
unknown 1 1,793, , , 
12:0 < 
1 ' :0IS0 3OH 
ii:0 50H «-

15:0 ISO -
13:0 *-

1 2:0 30H > • 
unknown 11.505. , , -x* 

15:0 ISO v 
15:1 u6c • « 

15:1 t;6c 
15:0 -*x 

16:0 ISO <-
16:0 
1 5:0 150 30H. . . . >.'-
ISO 17:1 «c. . . . x«-

17:0 150 -Y+-

17:1 wSc 
'!?:! use -» 
17:0 x* 

18:0 ', . y 

SMIED m m 5, , r 
SiMD FEBiUflB 1, , . 
SOimCO FEHIOFiE 7. . . 

55 80 52 SO 35 5] 86 



MIDI BGS SVSILH 

ConUn-js1. ZS 
, 6-nijv rt-

4402-5 m FREROBEI 27-1106-% 19-1 Or28 

tonpanson with C.LIN LP.eu 3,80] 

0 5 

10:0 .... 
n:0 
10:0 SOB + ~ " X 

unknoim 11.708. . — y 

12:0 
1;:0 ISC SON. . . * --
|i:0 30H .--
12:0 2011 

. • 
14:8 
18:0 ISO i .- -

15:1 «Sc <-
15:1 u5c - - -
i6:0 
16:0 156. . . . . 
16:1 w5c 
.6:0 
17:0 150 
17:: w8c 

. •'-« 
! '•: ! wb> 
1 V ' M : 

+ t " 

. ! . b 

!b:0 20ri v ; " 

15:1 ŵc , <-
15:0 

. •> — SOtiO I'LRIORE 5. >, 
61M1E8 FER10R8 4, 
SOWED flnlOK i... >> • 
VMS: FERfORE 7. 



1110! CCS SY2i LSI CC HCO Sb !5:20:57 

ID: OS 1102-10 RU! Date of run: 27-NBCi-8h 26:16:0? 

BotUe: 2S SBtiPLE [REROBEJ 

R! Hrea fir/Rt Respon ECL Nane Cement towient 2 

1,284 157576616 0.024 7.070 SOEULHi ELSE r nm rf 

1.160 5872 0.016 7.212 

4,768 0.053 1.065 12.512 15:0 ISO , - 7fl ECL oeviates 0.000 Reference -0.000 

1.85! %i 0,032 1.05! 12.701 13:0 RH1EIS0 . , . 2.97 EEC deviates -o.ooo Reference -0.001 
L nnn 5486 0.831 1.016 13.617 11:0 ISO . . , . . 16,50 ECL deviates -0.001 Reference -0,081 

6,436 JJ-Jw 0.03b 1.003 11.00! 11:0 10.35 EEL ueviaies 9.00! Reference 0,00! 

7.311 1216 0,037 0.883 14.621 15:0 ISC . , . . . 12.10 ECE deviates 0.000 Reference 0.001 

7,171. 1 2560 0,036 0.381 14.7!! ! ^«U RHIEIS0 . . . , 35,58 EEL deviates -0.000 Reference 0.080 

7,6q5 12-3 0,035 0.972 15.000 ECL deviates 0.000 Reference 0.00! 

6.687 1888 0.04! 0.356 15.625 16:0 ISO . . , L" 'V ' ' 
. , , J.L: CCL deviates -0.001 Reference 0.001 

4.483 4252 0.042 0.917 16.000 16:0 , . . 11.70 ECL deviates 0,000 Reference B.002 

Solvent Rr Intel Brea Raned Hrea IE Raned lofai Rlnni Nbr Ref EEL Deviation Ref EEL Shift 

51776 i m 100. DO 35255 5 

iOIRL BREH LESS (HHN 50000, 

15737681: 0,00; .001 

566 frev 5.905 Bacillus . . . 

B, Circulars* 
E1H cRev 3.902 - HO MRICH * 

lonpariSon witn 1SBR IRev 5.900: Baciiius-v;rsuiar.?' Oislanc;. o.lui! 

10 16 20 25 30 55 lu 46 60 

13:0 130. . -
15:0 HHIEI50. 
11:0 ISO. . , 
11:0 
16:0 ISO, , , 
15:0 RH1EI50. 
15:0 
16:1 W7C alcohol, 
16:0 150, . , , , 
16:1 ;g!ic . , . , 

16:0 
17:0 150 
17:0 HHiEISO. , , 

80 86 



MIDI 005 GVSTEM 
4-102-10 M [REROBEJ 2'-H00-9fc 20:18:09 

Cwpanwn with OLIH [Rev 3.90]: Bacillus-circulati-s 0;stance: 6.307 

0 5 10 15 20 25 30 35 40 % 50 55 60 65 70 75 80 86 46 ;ic 160 

13:0 ISO. . , . 

15:0 RH15I50, . 

H:0 ISO. . . . 

14:0 

15:0 150. . . . 

15:0 RH12IS0. . 

15:0 

iv:0 ISO. . . , 

-->. . 

-*-•>' - v 

15:0 

17:0 ISO, , , , 

17:0 BHIEiSB. . 

18:1 u9c. . . . 

18:0 



MIDI OCS SVSIOi SG NGO-% 

ID: S3 

Bottle: 30 

Pl 

1302-;; RM i 
SRt1?LL [8ER06EJ 

Oate or run: 27-H0v-% 20:40: 

Rrea Hr/ifi Bespor [OL fei-re Connent Connect 

1,384 15b561152 0.021 7,060 SSOLULHV PERF , . . nin rt 

1,485 7116 0,022 7 7SL 

1,877 108 0.022 5.161 , . . 1 mn rt 

5.351 820 0.035 i.Oib 15,616 11:0 ISO , 1.23 ECL deviate; O.OOt 
7,344 22512 0,037 u,b85 11.621 '5:0 ISO 25,18 tbl deviates -0.001 

7.475 2399b 0.036 0.c8! 11.711 15:0 RNIEISG . . . . 58.15 ECL deviates -0.000 

8.830 2584 0,011 8,45b 15.626 16:C ISO 5,26 ECL deviates -0.00C 

3.095 1016 0.01b 0.855 15,"55 16:1 wi l ; 1,52 EEL deviates -0.002 

9,165 2516 0,015 0.417 16,000 5.27 ECL deviates 0.0OC 

10,127 1629 0.041 0.838 ib.335 ISO 17:1 ulOe . , , 2,01 Eli. deviates -11.00' 

10,276 69b 0.044 6.537 16.471 Sun In Feature 5 , , 0,86 EEL deviates -0,00, 

10,556 8280 •0,04/ 6.335 I6,u23 17:0 150 10.14 m deviates O.OOl 

10,690. 8592 0,011 0.45' 16.722 17:0 RN1EIS0 10.65 EEL deviates -11,001" 

D96 SUMMED FEHluPF 5 , . 0.8v :7:l 150 I/BH1EI R 

/RNi 

solvent 6r ; G r a ! firea Banes Rvea 8 Haned fotal Runt Nbr Ret EEL Deviation Ref EEL Sir;ft 

-:5686M52 76568 .'8566 lOO.OO 75810 0,001 0.005 

15BR ERev 3.902 Bsc; tks O.ObS 

61.111 [Rev 

6, sustilis' 

6, aryiohauefaciens . 

6, iieheniforrus . . . 

Rae-iD3ciiiu5 

7. ^acerars 

6, f„ GC subgroup R 

.905 bacillus 

B, sobtiiis 

Staphylococcus , . , , , 

:, lenlus* 

:. byicus 

S. h. 5; subgroup 8" 

.66 

:ubfias group; 

ViDtlliS group' 

vbac 

0.70b 

0.362 

Comparison -«fh 1588 [Rev 5,801: Bacillus-subtilis* 

0 6 10 15 20 25 30 55 10 55 50 65 DO r,5 70 75 8 

14:0 ISO 

!S:0 ISO, , , , , 

16:D HtllEISD. , , 
!b:C ISO, . , , , 

ib:l u lk , . , , 

16:0 

ISO 17:1 y;0c . , 

17:0 ISO. 

17:0 HfilEISO. . . 

SDilHED EEBiyRE 5. 

65 90 55 lOu 



fiEDi DOS SVOiin 

Eonimue: 20 1102-i' W LflERfiBEJ 27-H0U-96 20H6:2i 

Lonparison uilh CLIN [Rev 3.300: Baciiius-subhhs Outance: 5.116 

0 150 
ib 0 150. , 
lh 0 HK12IS0 
ib 0 150. . 
ib i ul 'r. 

lb 0. 

ISS 1?:! utOc 
17:0 ISO. , . 
17:0 RH1E1S0. 
]8:l u5:., . , 

!8:0 
SOUHED EERIURE 5, 
SDEIhiED "EHlDRS 6 

15 20 3D 5E iO 15 50 .65 60 56 70 75 50 65 50 56 100 



Escape code : 3391 

BIGI Dili SYSTEM 77 m % B5:!l:S" 

•ID: 
Bottle: 

C8L1BRRII0K STRNDRRD 
CBLIBRHTIUH EfiEROBEJ 

Bate o! r:.i,-,; 27"H0v-3b ISi'tOSi:03. 

Hrea firRNt Respon ECL fene Coreient ; 

1.384 n f i  . , 7.073 S0L0EH! PERK 

2,333 25096 l l . !!.', ,266 5,000 9:y 5.08 

2.373 6' 3 "̂ 0,023 ,197 10,000 10:0 10.16 

3.23b 0.081 

3,290 ,15? 11,000 11:0 5.06 

3, itb 0.026 ,126 11.153 10:0 20H 2.09 

3.635 0.028 ,1 1 1 11.118 10:0 32GH 1,00 

4.115 677'il' .085 12.000 12:0 10,18 
4.2125 1010 0.031 

4.715 0.031 , , 12.S8R 

2.166 35608 0.032 l .OH 13, 000 13:0 5.13 

6,110 l.001 11,000 11:0 . 10.13 

7'. 895 0.038 0.972 15.000 15:0 . 5.09 

8,216 i o i ; o 0.010 j.966 15.196 15:0 20H . . . , , 2,16 

8,663 

s.467 

.' / «. 

77960 

0,011 

0.01 i 

0.959 15.182 Sun In feature 3 , 
•: Q a t i h J l O i ; i ( j ; f l 

;,03 

10,20 

:M8l 5,01 

H.55! 0.015 0.1919 17,228 16:0 20H 2.1? 

12.875" 0.015 0.804 18,000 18:0 1U.23 

'4.550 41288 0,015 8.664 14,080 ]<i:ft 5.07 

16.250 
13,054 

81256 
16096 

0.017 
0 RRI1, 

0,973 20.000 20:0 

SUMMED m m 5 . 

,10,18 

1.03 

Peak natch -0,0028 

Peak natch 0,0065' 

Peak natcn 0,0022 

Peak natch 0.000? 

.Peak natch 0,0031 

Peak natch 0.0014 

Peak hatch -0.0836 

Peak natch 0.0062 

Peak natch 0,0055 

Peak Match -0.0020 

Peak natcn -0.0011 

Peak natch 0.0075 

Peak natch -0.00?: = 

Peak natch 0.08*3 

12:0 RL0L • 

I5:i 150 1/11:0 30H 

!1:0 50H/!n:! 180 

unknown 10.828 

14:0 bUH/lb,:! ISO 

Solvent Hr Total Hrea Haneo Hrea X Haned I otal Rnnt iter Ref CCL deviation Ret EEl Sm ft 

172513600 721720 722132 99.68 '722396 0 

0000 PERK 11RICHIH6: RERR TO1I0H MfilCHIHC ERROR (RMS) IS 0,0010, 



iO: ii 1102-13 R111 bate c-f nin: 2?-H0U-9b 21:16:51 

Bottie: 32 SfWPLf CRCROSCJ 

p] Hrea Sr/Hi Respon [CL Hane torment Ecnner i 2 

1,383 iS8733b% 0,021 7.061 50L!![r1i PEAK 1 nin nt 

1,133 7160 0.020 

• - . 
7.291 

1.876 352 0.021 8,181 
3,?32 760 0.028 1.101 11.606 12:0 130 1.5? [CL deviates 8.000 Reterence G.GOG 

4,?b0 1472 0.033 1.055 12.612 13:0 ISO 8.33 LLL deviates 0.000 Reference 0.002 

1,853 1868 0.032 1.051 12,700 13:0 BH1EI50 . . . 11.17 ECL deviates -0.001 Reference 0.001 

7", 515 1121 0.038 0.353 11.622 16:0 130 . 25,46 [Cl. deviates O.OOl Reference 0.004 

7.171 1296 0.010 0.981 11,710 15:8 RHTEISO . . . , 6.8* EEL ueviates -u.00! Reference 6.002 

8,890 '3?6 0.044 0.456 15.526 16:0 ISO , 7.10 ECL deviates 0,000 Reference 0.003 

9,254 1311 0.017 0.951 15.855 Sun In Feature 1 . . 6.90 ECL deviates 0.008 15:0 ISB 20ti/!6:lu7c 

9.485 1180 0.013 0.95? 16.000 16:0 . 7.57 ECL deviates 0,000 Reference 0.003 

6.537 5701 0.013 0.355 16.628 17:0 130 18.6? EEL deviates 0.000 Reference 0.00s 

6,692 1061 0.014 0.531 16.722 17:0 8H1EIS0 . . . . 5.53 ECL deviates -0.000 Reference 0.002 

1344 SljllHEO FEATURE 9 , . 6.88 lo:! w?o/l5 .so 20H 15:0 150 20H'",G:lu'?o 

Solvent Rr lota; Rrea Harted kei X Hanec fatal Hunt Nb'- Ref ECL veviauen Ret ECL Shift 

5875369b 12588 1868c •100.00 '8S20 

iOifit HREn cE55 THHH 50800. 

0,005 0,802 

15B6 [Rev 3.908 Bi-evibacferiun 

6. 'are'.vi LOU-. . . , . 

6, a. 66 subgroup 6 

Rscilius . , 

5, rivLOldiS 

6. n• 6E subgroup 8 
CL1H [Rev 2.903 « HO ilRlCR * 

s. tio* the to 

Bacillus 

Eoriparison u;th ISB8 [Rev 3.301: fjretHbaeteriur.-acetylicwrSC subgr 

0 5 16 15 20 25 30 35 4y 

12:6 158, . 

16:0, . . , 

15:0 ISO, . 

13:0 8HTEI80. 

14:0 ISO. 

11:0. . , 

15:0 ISO. 

15:0 KHTEISG. 

16:0 ISO, , 

lb;! wile . 

16:0, ', . . 

ISO 17:1 wiGc . , 

17:0 ISO 

17:0 HBTEIS0. . , 

17:0 

16:0 

SUrinEO fErilORE 2. 

SOWED rER10i!E 3, 
;:!Mr1;'n rrqi -

< 8!nof the type strain! 16star 

58 55 bO bS 7P 75 HP 35 90 



MIDI OGS SYSIB5 

ID: SZ 
Bottle: SS 

4402-19 Rtli 

ShTlPLt LREROBEJ 

Oate of run: 27-K0U-96 22:35:14 

Rl Rrea Rr/Ht Respon 

59839810 0.024 , . , 
1.183 8824 0,020 . , . 

424 0,021 , . , 
3212 0.02? 1,142 
3440 0.025 1.085 
2309 0,031 2,041 
1545b 0.03c \.W 
1832 0.040 0,938 

13672 0,038 0.972 

I27&0 0.041 0.953 

29776 0.042 0.550 

64112 0.041 0,54b 

1040 5.048 0.926 

16000 6.045 0.625 

5520 u;043 0.923 

46184 0.015 0,906 

'SSi 0.046 . . , 

618 O.OH 0,Q04 

2221 0.04? '0,880 

1832 

16572 

»•*» 29776 

1b1R4 . , . . , 

ECL Hane 2 Cement 1 

7.063 S0L0EH1 PEBf , ( mn tt 

7.290 . . , , ' t mn r i 

0,184 < nm rf 

10,814 Sun In feature 3 . , 1,73 ECL deviates -0,000 

1 2,000 1 2:0 5,71 ECL deviates 0,000 

1 3.000 15:0 0,36 ECL deviates 0.000 

14.000 11:0 6,33 EEL deviates -0,000 

11.16? Sun In feature 2 . . 0.71 ECL deviates -0.003 

•5.000 15:0 5.12 EEL deviates 0,000 

15.181 Sun In Feature 3 . , 9,99 ECL deviates 0,002 

15.615 Sun In feature 9 . , j ' .SI EEL deviates -0.002 

16.001 16:0 • 24.73 ECL deviates 0,001 

lb.79! 17:1 w8c 0.39 'ECL deviates -0.00! 

16.886 17:0 EVEL0 17.60 ECL deviates -0,002 

17.001 ' 17:0 . 3.56 EEC deviates 0.00! 

!V, 8222 Sun In feature . . 17.10 EEL deviates -0.000 

17.875 , , , . 

18,001 18:0 0.31 [Ci. cieviafes b.OOi 

18,300 18:0 EYELO use . . , 0,8! EEL deviates -0.008 

, , . SOffiED lER'lDRE 2 , . 0.71 i5:1 ISO H/i-6:0 506 

15:1 130 1/15:5 30H 

. , , SllftriED FEfilDRE 5 , ." 6,72 12:0 REDE ' 

16:1 ISO I/H:G 3GR 

, , . SORMED EEiiiURE 1 . . h.54 16:1 u?c7i5 iso 29-

, . . SOffilEO FERiuRE 7 . , E7.10 18:1 u?cA;9t/«!2t 

' 18:1 -12t/u9t/u?c 

12:0 RLOE 7 

Refe'toce 6,003 

Reference 0.002 

Reference 0,00! 

13:0 30H/jr;i : I/R 

Reference 0.001 

16:1 ISO 1711;0 30H 

15:1 w?cs15 iso 20R 

Reference 0.001 

Pelerener -0,603 

Reference 0.000 

15:1 ^Ic/uOf/uK'i 

KS'ersnc' -0.00! 

Reference -5,005 

1 3:0 30H-:6^ , 1/H 

unknown 10.920 

11:0 508/16:1 ISO i 

15:0 ISO 20H/!5:!u?c 

16:! g3c/u!2t/y?c 

olvent Hr Iotal Rrea Haned Brea I Haned fatal Bnnf Nbr Ref EEL Deviation Ref EEL Shin 

ir4899640 259880 258188 99,16 245106 9 O.Gfll 0,002 



11'iDI DOS SVSlEfl 27-H0O-% 82: 

Continue: 32 3102-11 Rill tHEROBCi 27-NOHS 22:38:19 

iSBH CReu 3.903 Salnonelia 0.927 

5, choleraesuis 0.957 

5. c. choleraesuis 0.557 

5. c. an zonae 0.321 

5. c, dianionae 0,308 
Enierobacier 0,508 

E, taywae 0.508 

E. cloacae- , . . , , 0.12! (excludes RTC(2 35549 uhicr: n atypical 
E. asbunae- 0.263 

Ekyvera 8.430 
6. cryocrescens 0.150 

OLIH ERev 3.8G3 Kkyuera 0.595 
L cryocrescens 0,595 
E, ascorbaia 0,920 

Escherichia 0,518 'high OHO honoiogy with Shigella: 
L. coh subgroup 6 0.518 (high ONH homology witn Shigella; 
E. coll subgroup 8 , . .' 0.37? (high 0HH borioiogv with Shigella-

Enierobacie' 0.15! 
E. cloacae 0.15: 

E, ; 0.451 

6, i 0.361 

i 

tayioro? 

asbunae 

0.525 

8,27! 

Eonparison ui'.n 1589 EReu 5.501: Sakonelia-choleraesuis-choleraesuis 

0 8 10 ! c 76 <r »n -jr -,{\ sn 66 65 76 

•2:0... . , , , , 

'5:0 

11:0, . . . . . . . 

iinvnoLir, 1 1,603, , 

15:0 

14:0 20H 

16:0 

!7:1 w6c 

!?:0 EVELO. . , , 

17:0 

15:0 

!9:0 EVCE0 «8c, . 

SOffiED FEB!DEE 2, 

SOrtiEO t'ERlORE 3, 

SOffiED FEB!ORE 1. 

SDMB FER10EE 7. 

Distance-: :.5~5 

80 65 



MIDI DOS SYSIEK 
Centime: 3D l l yMi Rtl! 

-NOD-% OR:!' 
[AEROBE] 2?-HBU-% 22:30:11 

Comparison with CLIN [Rev 3.90]: Uuyvera-cryocrescerc 

10 15 20 25 30 35 10 15 50 55 EO b5 70 

12:0 -* 
• 8:0 , . ~* 
H:0 
unknouo 11.503. , . /' — 
15:0 -— 
16:0. . 
!?:! wOc < 
!7:0 CVCLO, . , , 
!7:0 
18:0. . . . . : < • -

19:0 CYCLO w8e.' . 
SWflEO FEfilORE 2. ... 
SUMMED FEfilORE 3. ' 
SOWED-EERl ORE 1. 
SOlinED FERIORE 7. 

Distance: 3.890 

80 8C % 95 100 



MIDI OGS SYSfO! 

IB: ? 
Bottle: 53 

EBLIBRRIIOB SIB 
CHLIBERT IOH [BHAERt] 

Oak of run: 28-NQ0-% 08:02: 

R! Hrea Rr/Ht Respon ECL 

1.885 173633792 0.022 7.073 

2.235 2i728 0.022 1.270 9.000 

2.676 45800 0.023 1.201 10.000 

3.233 960 0.028 '0.913 

3.232 21016 0.025 1.11' U.000 
8.413 10021 0.02? 1,182 11.151 

6.638 1784 0.028 1.118 11.116 

4.118 506S6 0,026 1.085 12,000 

5.172 26496 0,032 1..011 13.000 

6,445 51560 0.035 1.00b 11.000 

7,802 28368 0.038 0,673 15.000 

8.21? 12120 0.011 0,36? !5.186 

8.676 6096 0,011 8,985 15.185 

8,183 S6322 0.011 ii.n 16.000 

11,156 296! 6 0.013 0.922 17.000 

11,558 12726 0.015 0.917 17.225 

12.88! 61280 0.014 0.902 18,000 

14,597 31101 0.056 0.881 19,000 

Is.297 63520 0.048 J.8D8 20,000 

5G5o 

Gonnent 1 t 5 

S0L0EHI REAR 
8:0 fffiE . . 
10:0 FAME . 

11:0 FBilE 
1S:0 20B ffW£ 
10:0 30H FflilE 
12:0 ffitlE , . 
13:0 FBflE . , 
11:0 FAME . . 
15:0 FRUE , . 
14:0 20R FRML 

Sun In feature 
16:0 FBflE . . 
17:0 FBJ1E , . 
1 6:0 20R FBilE 
18:0 TRUE , . 
19:0 fftflE . , 
20:0 ffthE . , 
SiKIED FEPJOEE 5 

5.10 
0.17 

5.07 
2,10 
0.99 

10.20 
5.12 

10.15 
5.1! 
2.17 
0.90 

10,2! 
5,05 
2.It 

5.08 
;0.!5 
0.90 

?un rt 

0.0017 

•0,0016 
0.0032 
0,0039 
-0,0001 
0,0033 
0,0020 

Peas natch 
\ nm area 
Peak natch 
Peak natch 
Peak natch 
Peak natch 
Peak natch 
Peak natch 
Peak natch -0.0038 
Peak catch 0.0051 
Peak natch 0.0O22 
Peak natch -O.OOl5 
Peak natch -0.0028 
Peak natch 0.0056 
Peak natch -0.0016 
Real; natcn 0.001,. 

15:0 B!1H 

14:0 30H ! HfiE 

rl:0 50H EHHE 

Solvent Br Total Hrea Kaned Area 2 fianed Total Knnt Hsr Ref EEE Deviation Ref EGE Shift 

175655792 511256 590288 85,82 610663 0 ' 
GOOD PERU MAT CHIHG: PERk R0SIII0H nBIEHlHG ERROR «RM5> 15 0,0036, 



MIDI DOS SYSTEil 

ID: 1 
Bottle: 55 

[BEIGRRIIOH STRNBBRO 

CBLIBRBIIBH [HHREE11 
Oate ot run: 26-HO 

SI Area Hr/Ht Respon [0L -Hane Outwent 1 

1.385 mvm 0.021 7,075 SOLviti! PEHK s nin rt 

i.m 21792 0.022 1.270 8.000 5:0 FffllL , 5,1! 

im 16008 0.023 1.200 10.000 io:o m 10.15 Peak nstcn -0.0002 

3.290 512 0.025 10.911 •l nm area 

5,235 21128 0.026 1,H0 11.000 '1:0 ffitlE 5.0? Peak natcn -0.0056 

3.420 9868 0.02? 1.13! 11.15! 10:0 20H ERtlL . . . 2.08 Peak natch' 0.0080 

5.540 5736 8.027 1,11? 11.418 10:0 3011 FBilE , , , 0.68 Peak natch 0.0023 

4,121 50928 0.029 1,088 12.000 12:0 FfitlE 10.22 Peak natch -0.0019 

5,175 26672 0.032 1.043 13,000 r M FBilE 5.13 Peak natch -0,0006 

D. 41b 54810 0.025 i.005 19.000 14:0 fflSIE 10.37 Peak natch 0.0802 

7.502 2811b 0.038 0.973 13.000 15:0 FBflE 5.10 Peak natch -0.0016 

8.218 12800 0.011 0.96? 15,139 1 1:0 20H r"RHE . , . 2,11 Peak natch 0.0076 

8.670 5112 0,011 0.855 15.183 Sun In Feature 5 . 0.90 Peak natch O.OO?"? 

8.433 53581 0.09! 0.946 Is.000 16:0 ffiflt . . . , ' 10.22 Peak natch -0,0024 

11,168 29776 0,044 0.922 17.000 17:0 Ffiflt , . , , 5.0? Peak natch -0,0095 

11,550 12352 0,01? 0,517 17.229 i0:0 20H m i . . 2.09 Peak natch 0,0060 

12.880 b1156 0.015 0,902 15.000 16:0 f«i!E . . . . 10.23 Peak natch -0.0015 

14.596 31272 0,017 0,886 19,006 18:0 FBflE . , , , 6.10 Peak natch -0.0000 

16.286 63624 0.09b 0.866 20,00b 20:0 ERhE , , . , 10.19 

'18.045 1565 

5112 

0.052 21,026 

50111120 FEBIORE 5 , 0.90 15:0 OMR 

lonnent 

H:0 50R ffirlE 

14:0 508 FRHE 

Soiuent Rr 1 otal Rrea Naned fires I tianed ip-tal'flnr.t Hbr Ref EEL Deviation Ref Eil Shift 

'73999824 SlZbS4 549672 95.83 55;897 0 . 

GOOD PEBk HB1EHIKS: PERk POSITION 11RIEBIH6 ERROR iR!1S> 15 0,0042, 



nioi BOG svsicn ZH-DliH-% 

ID: 52 1402-1BH RMT Date st run: 2S-H0U-36 09:02:50 
Bottle: 51 SHfiPLE LflNflti-;; J 

RI Hrea fir/Ht RespOf; Ell Hone Eonnent 1 Eonnent 2 

1,385 1S71S9D72 0,02-9 7,0.'D nm rt 

1.485 7368 0,020 7,302 1 nm ri 

1.874 400 0.021 8.193 ; nm rf 

2.208 952 0.024 8.910 1 niii rt 

5.540 2584 0.028 i. i i? 11,113 10:0 30H FBflE . . . 1,88 ECL deviates -0.005 

4.120 1 2608 0.030 1.068 12.000 12:0FRf1E 8 08 ECL deviates -0.000 Reference -O.OOl 

5.717 3935 0.035 1,025 13.451 bun In Feature 2 . . 2.63 ECL deviates -0.005 12:0 30B EfiflE 

b.495 2072 0.03? 1.005 11.000 14:0 f M 1.36 ECL deviates 0,000 Reference -0.001 

9,19? 41504 0.040 0,950 15.815 16:1 CIS 9 FBHE . . 25,71 ECL deviates -0,003 
8.195 89640 0.011 0.315 16.050 16:0 FfitlE 24.56 EEL deviates -0,000 Reference -6.00! 

12,570 57501 0.045 0,906 17.620 Sun In Feature 10 . 55.95 ECL deviates -0.Q01 i8:lc!!/t9/t6 FBilE 

12,878 1416 0.011 0,902 18.000 18:0 'RUE 0.83 EEL deviates -0,000 Reference -0.00! 

15.565 1048 0.015 13,57! : nin ar/nt 
lb,145 69b 6.015 18.912 ( wn aiv'h; 

3936 SOfiflEO FEfilORE 2 . . 2.63 12:0 30R r«1E 13:0 DflR 

5760' S01U1ED FEfilORE 10 . 53.45 16:Ui!/f9/f6 f M m 17,831 

Solvent Rr lotai Rrea Hated Hrea l Haned lota! finnt Hbr Re* EEL Deviation Ref EEE Shut 

157459075 !bS105 iblbDt 98.85 153392 9 0,003 0.001 

1100RE [.Ret 5.901 BRCOSeCIER CRYfiEEORHILOS , , , 0.258 

EKEHELLH CORRODED? . , . 0,29s. 

NEISSERIR FLROESEEBS , . , . , . 0.228 

Conparison uith 1100RE ERev 5.303: 8R60BBC1ER CRYRCR0PHIL0S Distance: 6.205 

0 5 10 15 20 25 3D 35 10 15 5 0 55 bO 65 7 1 75 60 BE 90 % IOC 

10:0 50H FBhE . . . 

12:0 FBilE 5. . . . . 

14:0 ffillE - j J -

•\ • 
16:1 CIS 9 FBflE . . 

16:0 FBflE 

18:2 EiS 5,12 FfitlE. \ - 1 

16:1 EIS 8 FBHE . , »--'--
18:0 FfitlE 

StitlflEO FEBIDRE 2, . 

SOfiflEO FLBIORE 6. . .—» 
SUMMED FEfilORE 10 . , > 



fllDI 005 SYSTEM 

ID: 55 
Bottle: 55 

m - m Rtll 

SfttlRLE [BHREf'l] 

Oate of run: 28-B0lf-% 05:55:05 

R! firea fir/Hi Respon ECL Hane Connent I Eonnent 2 

1.585 158065021 0.021 7,075 SOLBEHT PEBR . , , < mn rt 
I. IBS 7528 0,020 7.301 • nm rt 

2.205 610 0,028 8.937 mn rt 
2.673 986 0.026 1.200 10,001 10:0 ffiflt . . . . 0.85 ECL deviates O.OOl Reference 0,007 

3.610 228B 0.028 1.11? 11.117 10:0 30H font . . 5.72 ECL deviates -O.OO? 

3,95! 2156 0.029 11.794 

1.120 2824 0.031 1.088 11.998 12:0 FRME . . . . 4.18 ECL deviates -0.001 Reference -0,001 

5.795 1810 0.035 1.025 13.118 Sun In feature 2 , 2.75 ECL deviates -0.00? 12:0 30H SM 

6.145 776 0.037 1.005 11.000 11:0 f M . . . . 1.14 ECL deviates 0.000 Reference -0.001 
9.195 2531 2 0.013 0.950 15,015 16:1 CIS 5 ffirtt . 55101 ECL deviates -0.005 

9.190 15000 0.011 0.946 16.000 16:0 FAME . . . . 20,67 ECL deviates 0.000 Reference -0.002 

12.566 23760 0.015 0,806 17.818 Sun In Feature 10 . •31.56 EEL deviates -0.006 18:!c1i/t9/tb FOUL 

1510 SitWEQ FEfilORE 2 . . 2.75 12:0 30H FBflE 13:0 om 
23760 SUMO FEATURE 10 , 5!.3u I6:lc1i/t9/t6 FBflE OH 17.634 

Solvent Br Total Area Hants' Hrea I Kaned fotai Bnnt Nbr Ref ECL deviation Ref EEL Shift 

156065024 747 68625 0.009 0.001 

H00RE [Rev 3.601 RREOBBEIER ERYHEROPHILOS 

NEISSERIA SOBFLfiOR . , . 

NEISSERIA fLBOESCENS , , 

0.29u 

0.18? 

0.139 

Eannanson u-th MOORE [Rev 3,50]: ARCOBRCIER CRYAER0RHIL0S Distance: .885 

10 

10:0 TRUE . . . . 

10:0 30H FftME . . 

12:0 FfiliE . . . . 

11:0 FBilE . . . . 

16:1 CIS 9 FRflE . 

16:0 FB11E . . . . 

18:2 CIS 9,12 FBilE 

13:1 LIS 9 I M . 

18:0 FAflE , . . , 

5OHHE0 FEATURE 2. 

sutte rcfiioRE s. 
SlMD rCBTORE 10 

n- , 

20 25 30 55 ' 90 15 50 55 60 65 70 30 85 59 45 100 



IO:- 51 11D2-1BR Rill 

Bottle: 5b SOURCE [AHBER13 

Bate of run: ZB-tiOU-% 10:02:51 

RI Brea Rr/'Ht Respon [CL Hane Connent 1 Eonnent 2 

1.3B5 155313752 0.025 7.074 50L0CH! PERK . . . . < nin rt 

i.1B5 1 9032 0.02? 7.301 '- nm rf 

1.807 680 0.026 7.574 1 win rt 

1.711 1056 0.024 7.809 t mn rt 

1,878 1056 0.021 8.188 : mn rt 

2.206 16B0 0.024 8.935 • mn rt 

2.678 820 0.026 1,200 10.000 10:0 FBilE 0.27 ECL deviates -0.000 Reterence 0.000 

3.638 5116 0.021 1,11? 11.918 10:0 30t! fRIir , . . *t !TC 
i , . .! .1 ECL deviates -0.006 

3.551 1200 0.025 11.796 

1.120 24815 0.025 1,088 12.001 12:0 FflUE 6.54 ECL deviates 0.00: Reference -0.00! 

5.745 9112 0.039 1,025 13.351 bun In feature 2 . . 2.26 ECL deviates -0.005 12:0 SOB FBilE 

6.201 128b 0.036 13.313 
b.143 3312 0.036 1.005 11.001 11:0 FARE 0,81 ECL deviates O.OOl Reterence -0.002 

7.34? 6616 0.037 5.984 11,D22 15:0 160 FfitlE . . . \b5 ECL deviates -0,001 Reference -0.001 

7.178 18980 0.036 b.961 11.712 15:0 AHiEISO FBilE . 1.63 ECL deviates -0.002 Reference -0.805 

8.185 112080 0.012 0.566 15,61? 16:1 015 3 FfirlE . . 25. Bi EEL deviates -0,00' 

5,255 11600 0.035 15.855 

5\185 66126 0.04: 0.846 16.002 16:0 FBHE . 1 b. 15 ECL deviates 0,00? deference -0.005 

10.510 6100 8.045 0.330 16,629 17:0 130 FBilE 1,14 EEL deviates -O.OOl Reference -0.005 

10.694 7382 0.043 8,926 10.72: 17:0 BNIEISO FBilE . 1.66 EEL deviates -0.002 

12.585 148656 0.045 0.906 17.825 Sun In feature 18 . 32.65 ECL deviates -O.OOl I6:1c;!rt9/fb FftME 

12,871 6840 0.046 2,502 18.001 10:0 I W 1.50 EEC deviates O.OOl Reference -b.005 

15,960 5112 0.04b 5,691 18,531 Sun In Feature 12 . i.10 EEL deviates -0.000 19:0 150 [RUE 

15,121 36B0 0.046 0.885? 18.729 19:0 RHIEI50 FBHE . 0.73 ECL deviates -0,001 

15,998 . 1672 0.052 0.671 19.629 20:!c13/ti1 FBilE . , 0.35 ECL deviates -0.004 

16.283 4036 0.04-1 0.666 20.000 20:0 FfitlE 0,66 EEL deviates -0,000 Reterence -0.005 
n ***** * 9112 SUMO FEfilORE 2 . . 2.26 1 2:0 30R FfitlE 13:0 DtlH 

******* 11865b SOWED FER!URE ID . 32.63 i8:Id 1/15/1.6 FfiiiE OH 17.654 

•••••><• SHE SOtliiED FEB10RE 12 . 1.10 OB 18.622 19:0 ISO FfitlE 

Solvent fir iota! Area haned fi-ea t Haned total finnt Hbr Ref EEL Deviation Ref ECf. Shift 

16531 2782 450008 435928 9b.B? 1̂2580 10 0.002 0.004 

hOORE [Pev 3.403 RRCOBHClER CRVBEROPBILUS 

OiCHELOSflClER H0BOS0S . 

EUEHEELR CORRODEHS . . 

0.145 

0.063 

0.011 



rilOi 005 EVSIEM 

Continue: 54 mz-m m\ [fiRfi[Rll Ze-HOO-56 iu:04:2i 

Eonpansen with MOORE [Rev 5.505: RRCOBRCIER 0RVRER0PHILO5 

0 5 10 15 ZO ZS 50 55 10 15 50 55 50 bit 

10:0 FRtlE 
10:0 50H FRME , . , 

v:0 FRtlE 
14:0 FRME . . . . , '-< + - . 

15:0 ISO FRME . . . * "X . 

15:0 RH1EIS0 FflriE . y 

10:1 EiS 5 FfitlE . . 

16:0 FfinE 

17:0 ISO FBflE , . . *x- . 

17:0 HHIEISO FfirlE . 

16:2 CIS 5,12 Ffiflt. — 
10:1 CIS 9 FfiflE . , v - - ' - - -

15:0 FfiiiE ..<: 
19:0 fihl-EISO FfiiiE , ' X'" . 

20:1c13.'t'l EfitlE. . , 
20:0 FRME 
SOililEO FEfilORE 2. . 

SOWED FERliikE 5, . , 
EOHilEO FERIORE 10 . 

SOflriEO ftfilORR 12 . 

28-000-90 19:0 

iii state: v.405' 

60 65 TO 86 100 



MIDI OOS SYSTEM 

IB: 55 1102-588 RM Oate of run: 28-flOU-96 10:2.1:05 

Bottle: 57 SnMPLEI LRHBERIJ 

Brea Sr/Ht Respon ECL Hane I Eonnent 1 Eonnent 2 

18589688 0,021 7.078 3QLUENT PESki • tun rt 

5808 0.021 7.501 1 nin r* 

928 0.014' 7.162 • nm rt 

972 0.022 7.615 • nm rt 

122 0.021 8,186 < mn ^t 

81 D 0.026 6.952 5 nm rt 

1809 0.025 1.200 10.000 10:0 FRME . . . . 0.79 EEL deviates 0.000 Reference 0.000 

8*24 0,027 M l? 11.418 1 0:0 30H FBflE . . ' 3,26 EEL deviates -0.006 

11528 0.028 , - . 11.796 

1115b 0.021 1.086 12.000 12:0 FBHE . . . . 5.33 ECL deviates -0.000 Reference -0.004 

6808 0.03? 1.025 13.951 Sun In Feature 2 . 3.13 EEL deviates -8,005 12:0 30B FBHE 

610 0.011 13.681 1 nin sr/ht 

1550 0.036 13.81? 

3090 0,037 i. 068 11:0 FAME . . . . EEL deviates u.006 Reference -0,601 

5J60 0,9? 3 15.000 15:0 FBHE . . . . ECL deviates -0.000 Reference -0,0114 

lOibOO 0 M V 0.950 1b:l EI5 4 FRME . ECL deviates -0.004 

0,94i3 16:0 IRIIE . . . . Lil. deviates -0.06! Reference -0,b04 

0,016 ! . ,i ! \ l , : Will 0. bb ECL deviates -0.005 Reference -0. Olio 

0.015 i6.?6? EEL deviates -0.00? i?: ' 615 3 FBflE 

0.061 17:1 CI2 1! FAME . EEL deviates -0.007 

1600 0.016 lb. 996, : 7 :8 FOUL EEL deviates -0,001 Reference -O.uOO 

1?.210 17:0 RHT651 SO OMR EEL deviates 0.014 Reference Li. 0133 

88616 ' Sun In feature 10 EEs deviates 0,006 !S:ic1i/iB/tb ffi' 

b, 015 0,902 :8M? rfinr LLL deviates -0.litis Reference -0.005 

.1. ̂  V U.lii/f 

8808 SUMMED fEA1 URE 2 . , 3,13 12:0 309 FAME 13:0 BM.fi 

3161 SUMMED EEBIURE 8 , , 1,02 17:1 Els 3 FAME 17:2 FRME R 16,8 

88818 SOMMEB FEATURE 10 Ll'.Ob !6:1c11'19/16 FAME OH 17,831 

Solvent Rr !otal Hrea Haned Rrea 2 Haned total Bnnt Hbr Re! ECL Deviation Ref EEL Shift 

159988888 550576 .303616 86.60 288673 9 0.006 0,006 

MOORE EEev 3.90] HRCOBfiClER CRYRER0RHIE0S 

NEISSERIA SOBFl BOB . . . 

NEISSERIA FEAi'ESEEHS . . 

0.303 

0.208 

0.206 



m i DOS SYSIEii 
Continue: 55 ESHfiCRlJ 2S-H0B-9b 10:39:05 

Conparison with MOORE LM 2,90] 

10:0 FfitlE 
10:0 308 four . . , 
12:0 FRME 
19:0 FfitlE . 
15:8 FfirtC •x- . 
15:1 CIS 9 FRME . . 
16:0 FfitlE . . . . . 
17:0 ISO FBtiE . . . , 
17:1 CIS 1! FfitlE, , 
17:0 FRtlE 
17:0 RHIEIS0 OUR, . 
18:2 EIS 9,12 FfiiiE. <-t 

18:1 EIS 9 FfitlE . , 
18:0 FfitlE , >:•"*- • SUfSIEG FERiORE 2, . 

f-- • . 
S!MB FERIORE b. , x—*-— 

SOfiflEO FEfilORE 8, , 
SCKiEii bBfitORE 10 , 

HRCOBBEIER ERYHER0PHIEU5 Distance: 

20 30 35 40 50 60 55 i-j bo !bb 



Endpoint Assay 
Data 



M O L E C U L A R D E V I C E S 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 1 0 1 1 1 2 

A 
• 
BL 

• 

BL 
• 

BL 
• 

BL 
j 

CNT08 CNT08 
j 

CNT08 
1 

CNT08 
| 

CNT09 
! 

CNT09 
| 

CNT09 
J 

CNT09 

B 
| 

CNT01 

| 
CNT01 

j 
CNT01 

1 
CNT01 UNK01 UNK01 UNK01 UNK01 

1 
CNT10 

I 
CNT10 

| 
CNT10 

I 
CNT10 

C J 
CNT02 

1 
CNT02 

j 
CNT02 

j 
CNT02 UNK02 UNK02 UNK02 UNK02 

1 
CNT11 

I 
CNT11 

| 
CNT11 

J 
CNT11 

D 
j 

CNT03 
! i ! 

CNT03|CNT03 CNT03 UNK03 UNK03 UNK03 UNK03 
j 

CNT12 
! 

CNT12 
j 

CNT12 
J 

CNT12 

E 
! 

CNT04 
1 

CNT04 
1 

CNT04 
s 

CNT04 
UNK04 UNK04 UNK04 UNK04 

j 
CNT13 

1 
CNT13 

1 
CNT13 

1 
CNT13 

F 
! 

CNT05 
! 

CNT05 
j 

CNT05 
! 

CNT05 UNK05 UNK05 UNK05 UNK05 

| 
CNT14 

I 
CNT14 

1 
CNT14 

! 
CNT14 

G 
! 

CNT06 
j 

CNT06 
1 

CNT06 
1 

CNT06 UNK06 UNK06 UNK06 UNK06 
j 

CNT15 
j 

CNT15 
1 

CNT15 
! 

CNT15 

H 
1 

CNT07 
; j i 

CNT07jcNT07 
I 

CNT07 UNK07 UNK07 UNK07 UNK07 
! 

CNT16 
j 

CNT16 
1 

CNT16 
! 

CNT16 

Group Type 
Blank 
C o n t r o l 

Unknown 

Name S t d . V a l u e / D i l . F a c t o r W e l l s 
BL A l , A 2 , A 3 , A 4 
CNT01 1 . 000 B l , B 2 , B 3 , B 4 
C1OT02 1 000 C1,C2,C3,C4 
CNT03 1 . 000 D l , D2 , D3 , D4 
CNT04 1 . 000 E l , E 2 , E 3 , E 4 
CNT05 1 000 F 1 , F 2 , F 3 , F 4 
CNT06 1 000 G l , G 2 , G 3 , G 4 
CNT07 1 000 H I , H2 , H3,H4 
CNT08 1 000 A 5 , A 6 , A 7 , A 8 
CNT09 1 000 A 9 , A 1 0 , A 1 1 , A 1 2 
CNT10 1 000 B 9 , B 1 0 , B 1 1 , B 1 2 
CNT11 1 000 C9,C10,C11,C12 
CNT12 1 000 D9 ,D10 ,D11 ,D12 
CNT13 1 000 E9 ,E10 ,E11 ,E12 
CNT14 1 000 F 9 , F 1 0 , F 1 1 , F 1 2 
CNT15 1 000 0 9 , 0 1 0 , 0 1 1 , 0 1 2 
CNT16 1 000 H9 ,H10 ,H11 ,H12 
UNK01 1 000 B 5 , B 6 , B 7 , B 8 
UNK02 1 000 C5,C6,C7,C8 
UNK03 1 .000 D5 ,D6 ,D7 ,D8 
UNK04 1 000 E 5 , E 6 , E 7 , E 8 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 1 
4402 RMT strains 1-7 w/ Hydrocarbon Mix 

Endpoint 
590 

AUTOMIX: OFF 

PRINTED: 11/27/96 

CALIBRATION: ON 

Optical Density 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

A 0.087 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 0.361 0.368 0.246 0.238- 0.221 0.234 . 0.706 0.617 0.630 0.666 

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 

D 0.192 0.197 0.211 0.208 0.264 0.187 0.201 0.209 1.762 1.763 1.638 1.614 

E 0.197 0.166 0.166 0.158 0.197 0.165 0.168 0.168 0.864 1.068 1.154 0.846 

F 0.224 0.218 0.206 0.189 0.259 0.302 0.218 0.240 0.335 0.349 0.382 0.300 

G 0.229 0.217 0.210 0.212 0.180 0.158 0.132 0.194 0.872 1.449 1.925 1.875 

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



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 1 
4402 RMT strains 1-7 w/ Hydrocarbon Mix 

Endpoint 
590 

AUTOMIX: OFF 

PRINTED: 11/27/96 

CALIBRATION: ON 

OD with Plate Blank Subtracted 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

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 0.278 0.263 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 0.106 0.111 0.125 0.122 0.178 0.101 0.115 0.123 1.676 1.677 1.552 1.528 

E 0.111 0.080 0.080 ' 0.072 0.111 0.079 0.082 0.082 0.778 0.982 1.068 0.760 

F 0.138 0.132 0.120 0.103 0.173 0.216 0.132 0.154 0.249 0.263 0.296 0.214 

G 0.143 0.131 0.124 0.126 0.094 0.072 0.046 0.108 0.786 1.363 1.839 1.789 

H 0.069 0.069 0.048 0.007 0.046 0.060 0.043 0.086 0.493 0.703 0.779 0.761 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 1 
4402 RMT strains 1-7 w/ Hydrocarbon Mix 

Endpoint 
590 

AUTOMIX: OFF 

PAGE: 1 

PRINTED: 11/27/96 

CALIBRATION: ON 

PLATE BIJ^NK Mean OD Std Dev CV Wel l OD 
BL 0.086 0.009 10.66 A l 0.087 

A2 0.077 
A3 0.081 
A4 0.098 

CONTROLS Mean OD Std Dev CV Wel l OD 
CNT01 0.275 0.008 2.979 B l 0.278 

B2 0.2 63 
B3 0.275 
B4 0.282 

asn?02 0.059 0.012 21.08 ci 0.060 
C2 0.072 
C3 0.062 
C4 0.042 

CNT03 0.116 0.009 7.726 Dl 0.106 
D2 0.111 
D3 0.125 
D4 0.122 

CNT04 0.086 0.017 20.06 El 0.111 
E2 0.080 
E3 0.080 
E4 0.072 

CNT05 0.124 0.015 12.50 F l 0.138 
F2 0.132 
F3 0.120 
F4 0.103 

CNT06 0.131 0.009 6.495 Gl 0.143 
G2 0.131 
G3 0.124 
G4 0.126 

CNT07 0.048 0.029 60.26 HI 0.069 
H2 0.069 
H3 0.048 
H4 0.007 

CNT08 0.123 0.106 86.88 A5 0.103 
A6 0.277 
A7 0.039 
A8 0.070 

CNT09 0.009 0.007 78.01 A9 0.019 
A10 0.001 
A l l 0.008 
A12 0.009 



M O L E C U L A R D E V I C E S COR 
Raw Data (Report) 

(Plate Blank Subtracted) 

P. 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 1 
4402 RMT strains 1 -7 w/ Hydrocarbon Mix 

Endpoint 
590 

AUTOMIX: OFF 

PAGE: 2 

PRINTED: 11/27/96 

CALIBRATION: ON 

CONTROLS Mean OD Std Dev CV Well OD 
CNT10 0.569 0.040 7.023 B9 0.620 

B10 0.531 
B l l 0.544 
B12 0.580 

CNT11 0.088 0.016 18.11 C9 0 066 
C10 0 089 
C i l 0 093 
C12 0 104 

CNT12 1 608 0 079 4.937 D9 1 676 
D10 1 677 
D i l 1 552 
D12 1 528 

CNT13 0 897 0 152 16.95 E9 0 778 
E10 0 982 
E l l 1 068 
E12 0 760 

CNT14 0 256 0 034 13 .28 F9 0 249 
F10 0 263 
F i l 0 296 
F12 0 214 

CNT15 1.444 488 33 .79 G9 0 786 
G10 , 1 363 
G i l ' 1 839 
G12 1 789 

CNT16 0.684 131 19.20 H9 0 493 
H10 0 703 
H l l 0 779 
H12 0 761 

UNKNOWNS Mean OD Std Dev CV Well OD 
UNK01 0.149 0.010 7 .004 • B5 0.160 

B6 0.152 
B7 0.135 
B8 0.148 

UNK02 0.082 0.045 54.72 C5 0.149 
C6 0.052 
C7 0.062 
C8 0.065 

UNK03 0.129 0.034 26.06 D5 0.178 
D6 0.101 
D7 0.115 
D8 0.123 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 1 
4402 RMT strains 1-7 w/ Hydrocarbon Mix 

Endpoint 
590 

AUTOMIX: OFF 

PAGE: 3 

PRINTED: 11/27/96 

CALIBRATION: ON 

UNKNOWNS Mean OD Std Dev CV Well • OD 
UNK04 0.089 0.015 16. 98 E5 0 111 

E6 0 079 
E7 0 082 
E8 0 082 

UNK05 0.169 0.036 21. 11 F5 0 173 
F6 0 216 
F7 0 132 
F8 0 154 

UNK06. 0.080 0.027 33. 74 G5 0 094 
G6 0 072 
G7 0 046 
G8 0 108 

UNK07 0.059 0.020 33 . 25 H5 0 046 
H6 0 060 
H7 0 043 
H8 0 .086 



M O L E C U L A R D E V I C E S CORP. 
Gray Scale (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 1 
4402 RMT strains 1-7 w/ Hydrocarbon Mix 

Endpoint 
590 

AUTOMIX: OFF 

PRINTED: 11/27/96 

CALIBRATION: ON 

8 10 11 12 

A 

B 

C 

D 

E 

F 

G 

H 

High Limit 

Low Limit: 

1.800 

0.030 

EE 0.030 
=Z 0.384 
= • 0.738 

mm 1 - 0 9 2 

™f 1 -446 
" 1-800 

EE 0.030 
=Z 0.384 
= • 0.738 

mm 1 - 0 9 2 

™f 1 -446 
" 1-800 

B HE B 

EE 0.030 
=Z 0.384 
= • 0.738 

mm 1 - 0 9 2 

™f 1 -446 
" 1-800 

EE 0.030 
=Z 0.384 
= • 0.738 

mm 1 - 0 9 2 

™f 1 -446 
" 1-800 

EE 0.030 
=Z 0.384 
= • 0.738 

mm 1 - 0 9 2 

™f 1 -446 
" 1-800 

J. '•. >. .* B B 



M O L E C U L A R D E V I C E S CORP. 
Template Display 

DATA FILE: 4402 RMT pit 2 PAGE: 1 
DESCRIPTION: 4402 RMT strains w/Hydrocarbon Mix 

PROTOCOL: PRINTED: 11/27/96 
DESCRIPTION: 

8 10 11 12 

A 

B 

C 

D 

E 

F 

G 

H 

• 
BL 

• 
BL 

• 

BL 
• 

BL 

j 
CNT08 CNT08 

1 
CNT08 

j 
CNT08 

j 
CNT09 

| 

CNT09 
J 

CNT09 

! 

CNT09 

s 
CNT01 

| 

CNT01 

| 

CNT01 

j 
CNT01 UNK01 UNK01 UNK01 UNK01 

j 
CNT10 

| 

CNT10 
J 

CNT10 

[ 

CNT10 

1 

CNT02 

j 
CNT02 

1 

CNT02 

1 

CNT02 UNK02 UNK02 UNK02 UNK02 

| 

CNT11 

1 

CNT11 

| 

CNT11 

! 

CNT11 

I 

CNT03 

| 

CNT03 

| 

CNT03 CNT03 UNK03 UNK03 UNK03 UNK03 

! 

CNT12 

! 

CNT12 

1 

CNT12 CNT12 

| 

CNT04 

1 
CNT04 

1 

CNT04 
J 

CNT04 UNK04 UNK04 UNK04 UNK04 

! 

CNT13 

! 

CNT13 

1 
CNT13 

j 
CNT13 

! 

CNT05 

j 
CNT05 

1 

CNT05 

! 

CNT05 UNK05 UNK05 UNK05 UNK05 

I 

CNT14 
J 

CNT14 

1 

CNT14 

j 

CNT14 

j 
CNT06 

1 

CNT06 

1 

CNT06 

1 

CNT06 UNK06 UNK06 UNK06 UNK06 

1 

CNT15 
J 

CNT15 

j 
CNT15 

J 
CNT15 

! 

CNT07 

! 

CNT07 CNT07 

1 

CNT07 UNK07 UNK07 UNK07 UNK07 

j 
CNT16 

! 

CNT16 

1 

CNT16 

j 
CNT16 

Group Type 
Blaink 
C o n t r o l 

Unknown 

Name S t d . V a l u e / D i l . F a c t o r W e l l s 
BL A l , A2 , A3 , A4 
CNT01 1 000 6 1 , 6 2 , 6 3 , 3 4 
CNT02 1 000 C1,C2,C3,C4 
CNT03 1 000 D l , D2 , D3 , D4 
CNT04 1 000 E l , E2 ,E3 ,E4 
CNT05 1 000 F l , F 2 , F 3 , F 4 
CNT06 1 000 G l , G2, G3 , G4 
CNT07 1 000 H I ' , H2 , H3 , H4 
CNT08 1 000 A 5 , A 6 , A 7 , A 8 
CNT09 1 000 A 9 , A 1 0 , A l l , A 1 2 
CNT10 1 000 B 9 , B 1 0 , B 1 1 , B 1 2 
CNT11 1 000 C9,C10,C11,C12 
CNT12 1 000 D9 ,D10 ,D11 ,D12 
CNT13 1 000 E9 ,E10 ,E11 ,E12 
CNT14 1 000 F 9 , F 1 0 , F 1 1 , F 1 2 
CNT15 1 000 G9,G10,G11,G12 
CNT16 1 000 H9 ,H10 ,H11 ,H12 
UNK01 1 000 B 5 , B 6 , B 7 , B 8 
UNK02 1 000 C5,C6,C7,C8 
UNK03 1 000 D5 ,D6 ,D7 ,D8 
UNK04 1 000 E 5 , E 6 , E 7 , E 8 



I 

M O L E C U L A R D E V I C E S CORP. 
Raw Data (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 2 
4402 RMT strains 

Endpoint 
590 

w/ Hydrocarbon Mix 

AUTOMIX: OFF 

PRINTED: 11/27/96 

CALIBRATION: ON 

Optical Density 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

A 0.083 0.075 0.068 0.087 0.124 0.305 0.135 0.137 0.094 0.071 0.077 0.084 

B 0.165 0.148 0.152 0.151 0.388 0.190 0.251 0.448 0.446 0.513 1.573 0.778 

C 0.153 0.159 0.142 0.124 0.348 0.448 0.206 0.195 0.197 0.165 0.194 0.192 

D 0.245 0.247 0.250 0.242 0.320 1.045 0.609 0.446 0.374 0.401 0.377 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 0.116 0.114 0.111 0.131 0.110 0.141 0.148 0.119 0.113 0.114 0.120 

G 0.261 0.249 0.244 0.257 0.288 0.278 0.339 0.263 0.368 0.359 0.367 0.387 
j 

H 0.234 0.231 0.225 0.226 0.240 0.272 0.201 0.246 2.734 2.663 2.672 | 2.740 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 2 
4402 RMT strains 

Endpoint 
590 

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 1 0 1 1 1 2 

A 0#005 -0#003 -0#010 0#009 0.046 0.227 0.057 0.059 0.016 -0.007 -0.001 0.006 

B 0.087 0.070 0.074 0.073 0.310 0.112 0.173 0.370 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 0.172 0.164 0.242 0.967 0.531 0.368 0.296 0.323 0.299 0.291 

E 0.365 0.342 0.365 0.342 0.130 0.114 0.129 0.157 0.377 0.387 0.378 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 0.183 0.171 0.166 0.179 0.210 0.200 0.261 0.185 0.290 0.281 0.289 0.309 

H 0.156 0.153 0.147 0.148 0.162 0.194 0.123 0.168 2.656 2.585 2.594 2.662 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE: 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 2 
4402 RMT strains 

Endpoint 
590 

w/ Hydrocarbon Mix 

AUTOMIX: OFF 

PAGE: 1 

PRINTED: 11/27/96 

CALIBRATION: ON 

PLATE BLANK Mean OD S t d Dev CV W e l l OD 
BL 0 .078 0 .008 1 0 . 8 1 A l 0.083 

A2 0 .075 
A3 0 .068 
A4 0 .087 

CONTROLS Mean OD S t d Dev CV W e l l OD 
CNT01 0 .076 0 .008 9 .938 B l 0 .087 

B2 0 .070 
B3 0 .074 
B4 0.073 

CNT02 0 .066 0 .015 23 .20 C l 0 .075 
C2 0 . 0 8 1 
C3 0 .064 
C4 0 .046 

CNT03 0 .168 0.003 2 .007 D l 0 .167 
D2 0 .169 
D3 0 .172 
D4 0 .164 

CNT04 0.353 0.013 3.759 E l 0 .365 
E2 0 .342 
E3 0 .365 
E4 0 .342 

CNT05 0 .032 0 .007 20 .65 F l 0.023 
F2 0 .038 
F3 0.03 6 
F4 0 .033 

CNT06 0 .174 0 .008 4 .399 G l 0 .183 
G2 0 . 1 7 1 
G3 0 .166 
G4 0 .179 

CNT07 0 . 1 5 1 0 .004 2 .814 . H I 0 .156 
H2 0.153 
H3 0 .147 
H4 0 .148 

CNT08 0 .097 0 .087 89 .37 A5 0 .046 
A6 0 .227 
A7 0 .057 
A8 0 .059 

CNT09 0.003 0 .010 3 0 4 . 1 A9 0 .016 
A10 - 0 . 0 0 7 
A l l - 0 . 0 0 1 
A12 0 .006 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 2 
4402 RMT strains 

Endpoint 
590 

w/ Hydrocarbon Mix 

AUTOMIX: OFF 

PAGE: 2 

PRINTED: 11/27/96 

CALIBRATION: ON 

CONTROLS Mean OD Std Dev CV Well OD 
CNT10 0.749 0.517 69.04 B9 0.368 

B10 0.435 
B l l 1.495 
B12 0.700 

CNT11 0.109 0.015 13.62 C9 0.119 
C10 0.087 
C i l 0.116 
C12 0.114 

CNT12. 0.302 0.014 4.709 D9 0.296 
D10 0.323 
D i l 0.299 
D12 0.291 

CNT13 0.393 0.026 6.626 E9 0.377 
E10 0.387 
E l l 0.378 
E12 0.432 

CNT14 0.038 0.004 9.181 F9 0.041 
F10 0.035 
F i l 0.036 
F12 0.042 

CNT15 0.292 0.012 4.065 G9 0.290 
G10 0.281 
G i l 0.289 
G12 0.309 

CNT16 2.624 0.040 1.538 H9 2 . 656 
H10 2.585 
H l l 2.594 
H12 2.662 

UNKNOWNS Mean OD Std Dev CV Well OD 
UNK01 0.241 0.119 49. 48 B5 0.310 

B6 0.112 
B7 0.173 
B8 0.370 

UNK02 0.221 0.121 54. 84 C5 0.270 
C6 0.370 
C7 0.128 
C8 0.117 

UNK03 0.527 0.316 60. 05 D5 0.242 
D6 0.967 
D7 0.531 
D8 0.368 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 2 
4402 RMT strains 

Endpoint 
590 

w/ Hydrocarbon Mix 

AUTOMIX: OFF 

PAGE: 3 

PRINTED: 11/27/96 

CALIBRATION: ON 

UTSIKNOWNS Mean OD Std Dev ' CV • Well OD 
UNK04 0.132 0.018 13.53 E5 0 130 

E6 0 114 
E7 0 129 
E8 0 157 

UNK05 0.054 0.017 30.49 F5 0 053 
F6 0 032 
F7 0 063 
F8 0 070 

UNK06 0.214 0.033 15.43 G5 0 210 
G6 0 200 
G7 0 261 
G8 0 185 

UNK07 0.162 0.029 18.16 H5 0 162 
H6 0 194 
H7 0 123 
H8 0 168 



M O L E C U L A R D E V I C E S CORP. 
Gray Scale (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

4402 RMT pit 2 
4402 RMT strains 

Endpoint 
590 

w/ Hydrocarbon Mix 

AUTOMIX: OFF 

PRINTED: 11/27/96 

CALIBRATION: ON 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

^ 0.030 
p i 0.544 
!pZ 1.058 

mm 1 - 5 7 2 

H 2 0 8 6 

•ff. 2.600 

^ 0.030 
p i 0.544 
!pZ 1.058 

mm 1 - 5 7 2 

H 2 0 8 6 

•ff. 2.600 

^ 0.030 
p i 0.544 
!pZ 1.058 

mm 1 - 5 7 2 

H 2 0 8 6 

•ff. 2.600 

i 
j 

^ 0.030 
p i 0.544 
!pZ 1.058 

mm 1 - 5 7 2 

H 2 0 8 6 

•ff. 2.600 
I I 

^ 0.030 
p i 0.544 
!pZ 1.058 

mm 1 - 5 7 2 

H 2 0 8 6 

•ff. 2.600 

I 
! Ed IS H 

High Limit = 2 .600 

Low Limit = 0.030 



M O L E C U L A R D E V I C E S CORP. 
Template Display 

DATA FILE: 4402 RMT anaerobic pit PAGE: 1 
DESCRIPTION: 4402 RMT -7 anaerobic strains w/Hydrocarbon Mix 

PROTOCOL: PRINTED: 12/9/96 
DESCRIPTION: 

8 10 11 12 

A 

B 

C 

D 

E 

F 

G 

H 

• 
BL 

• 
BL 

• 

BL 
• 
BL 

s 
CNT08 

j 
CNT08 

j 
CNT08 

! 
CNT08 

I 
CNT09 

j 
CNT09 

j 
CNT09 

1 
CNT09 

I 
CNT01 

j 
CNT01 

! 
CNT01 

1 
CNT01 UNK01 UNK01 UNK01 UNK01 

j 
CNT10 

1 
CNT10 

! 
CNT10 

! 
CNT10 

1 
CNT02 

! 
CNT02 

1 
CNT02 

1 
CNT02 UNK02 UNK02 UNK02 UNK02 

1 
CNT11 

j 
CNT11 

! 
CNT11 

I 
CNT11 

! 
CNT03 

! 
CNT03 

j 
CNT03 

j 
CNT03 UNK03 UNK03 UNK03 UNK03 

1 
CNT12 

| 
CNT12 

j 
CNT12 

J 
CNT12 

| 
CNT04 

! 
CNT04 

! 
CNT04 

| 
CNT04 UNK04 UNK04 UNK04 UNK04 

1 
CNT13 

j 
CNT13 

| 
CNT13 

1 
CNT13 

! 
CNT05 

! 
CNT05 

I 
CNT05 

I 
CNT05 UNK05 UNK05 UNK05 UNK05 

1 
CNT14 

J 
CNT14 

! 
CNT14 

I 
CNT14 

j 
CNT06 

J 
CNT06 

! 
CNT06 

! 
CNT06 UNK06 UNK06 UNK06 UNK06 

1 
CNT15 

1 
CNT15 

! 
CNT15 

J 
CNT15 

1 
CNT07 

! 
CNT07 CNT07 

! 
CNT07 UNK07 UNK07 UNK07 UNK07 CNT16 

j 
CNT16 

! 
CNT16 

1 
CNT16 

Group Type 
Blank 
C o n t r o l 

Unknown 

Name S t d . V a l u e / D i l . F a c t o r W e l l s 
BL A l , A 2 , A 3 , A 4 
CNT01 1 . 000 B 1 , B 2 , B 3 , B 4 
CNT02 1 . 000 C1,C2,C3,C4 
CNT03 1 . 000 D l , D2,D3,D4 
CNT04 1 . 000 E l , E 2 , E 3 , E 4 
CNT05 1 000 F 1 , F 2 , F 3 , F 4 
CNT06 1 000 G l ,G2 ,G3 ,G4 
CNT07 1 000 H1 ,H2 ,H3 ,H4 
CNT08 1 000 A 5 , A 6 , A 7 , A 8 
CNT09 1 000 A 9 , A 1 0 , A l l , A 1 2 
CNT10 1 000 B 9 , B 1 0 , B 1 1 , B 1 2 
CNT11 1 000 C9,C10,C11,C12 
CNT12 1 000 D9,D10,D11,D12 
CNT13 1 000 E9 ,E10 ,E11 ,E12 
CNT14 1 000 F 9 , F 1 0 , F 1 1 , F 1 2 
CNT15 1 000 G9,G10,G11,G12 
CNT16 1 000 H9,H10,H11,H12 
L M 0 1 1 000 B 5 , B 6 , B 7 , B 8 
UNK02 1 .000 C5,C6,C7,C8 
UNK03 1 .000 D5 , D6,D7,D8 
UNK04 1 .000 E5 ,E6 ,E7 ,E8 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

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

Endpoint 
590 

AUTOMIX: OFF 

PRINTED: 12/9/96 

CALIBRATION: ON 

Optical Density 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

A 0.103 0.083 0.075 0.070 0.176 0.127 0.100 0.198 0.084 0.071 0.072 0.089 

B 0.149 0.143 0.145 0.095 0.252 0.220 0.240 0.253 0.183 0.251 0.327 0.360 

C 0.688 0.522 0.347 0.190 0.237 0.268 0.239 0.253 0.699 1.283 1.461 1.513 

D 0.103 0.112 0.105 0.108 0.179 0.184 0.175 0.186 0.147 0.267 0.327 0.375 

E 0.218 0.129 0.117 0.119 0.204 0.220 0.294 0.161 0.187 0.380 0.464 0.597 

F 0.119 0.116 0.109 0.094 0.168 0.148 0.171 0.208 0.138 0.188 0.218 0.292 

G 0.107 0.100 0.089 0.090 0.199 0.116 0.165 0.170 0.117 0.163 0.215 0.267 

H 0.123 0.102 0.077 0.069 0.101 0.427 0.114 0.128 0.119 0.235 0.288 0.296 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Plate) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

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

Endpoint 
590 

AUTOMIX: OFF 

PRINTED: 12/9/96 

CALIBRATION: ON 

OD with Plate Blank Subtracted 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

A 0#020 0#000 -0#008 -0#013 0.093 0.044 0.017 0.115 0.001 -0.012 -0.011 0.006 

B 0.066 0.060 0.062 0.012 0.169 0.137 0.157 0.170 0.100 0.168 0.244 0.277 

C 0.605 0.439 0.264 0.107 0.154 0.185 0.156 0.170 0.616 1.200 1.378 1.430 

D 0.020 0.029 0.022 0.025 0.096 0.101 0.092 0.103 0.064 0.184 0.244 0.292 

E 0.135 0.046 0.034 0.036 0.121 0.137 0.211 0.078 0.104 0.297 0.381 0.514 

F 0.036 0.033 0.026 0.011 0.085 0.065 0.088 0.125 0.055 0.105 0.135 0.209 

G 0.024 0.017 0.006 0.007 0.116 0.033 0.082 0.087 0.034 0.080 0.132 0.184 

H 0.040 0.019 -0.006 -0.014 0.018 0.344 0.031 0.045 0.036 0.152 0.205 0.213 



0 
D 
0 
Q 
0 
0 
0 
D 
D 
0 
n 
o 
U 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

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

Endpoint 
590 

AUTOMIX: OFF 

PAGE: 1 

PRINTED: 12/9/96 

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 
A4 0.070 

CONTROLS Mean OD Std Dev CV Well OD 
CNT01 0.050 0.025 50.66 Bl 0.066 

B2 0.060 
B3 0.062 
B4 0.012 

CNT02 0.354 0.216 60. 88 Cl 0. 605 
C2 0.439 
C3 0.264 
C4 0.107 

CNT03 0.024 0.004 16.15 Dl 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 

CNT05 0.027 0.011 41.68 F l 0.036 
F2 0.033 
F3 0.026 
F4 0.011 

CNT06 0.014 0.009 62.42 Gl 0.024 
G2 0.017 
G3 0.006 
G4 0.007 

CNT07 0.010 0.025 245.8 HI 0.040 
H2 0.019 
H3 -0.006 
H4 -0.014 

CNT08 0.067 0.045 66.30 A5 0.093 
A6 0.044 
A7 0.017 
A8 0.115 

CNT09 -0.004 0.009 237.5 A9 0.001 
A10 -0.012 
A l l -0.011 
A12 0.006 

D 
0 
0 
0 
0 

•m in i i n i i i i i i i i i i i i 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

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

Endpoint 
590 

AUTOMIX: OFF 

PAGE: 2 

PRINTED: 12/9/96 

CALIBRATION: ON 

CONTROLS Mean OD Std Dev ' CV . Well OD 
CNT10 0.197 0.079 40.14 B9 0.100 

B10 0.168 
B l l 0.244 
B12 0.277 

CNT11 1.156 0.373 32.28 C9 0.616 
C10 1.200 
C i l 1.378 
C12 1.430 

CNT12 0.196 0.098 50.17 D9 0.064 
D10 0.184 
D i l 0.244 
D12 0.292 

CNT13 0.324 0.172 52.96 E9 0.104 
E10 0.297 
E l l 0.381 
E12 0.514 

CNT14 0.126 0.064 51.03 F9 0.055 
F10 0.105 
F i l 0.135 
F12 0.209 

CNT15 0.108 0.065 60.17 G9 0.034 
G10 0.080 
G i l 0.132 
G12 0.184 

CNT16 0.152 0.082 53.79 H9 0.036 
H10 0.152 
H l l 0.205 
H12 0.213 

UNKNOWNS Mean OD Std Dev CV Well OD 
UNK01 0.158 0.015 9.684 B5 0.169 

B6 0.137 
B7 0.157 
B8 0.170 

UNK02 0.166 0.014 8.639 C5 0.154 
C6 0.185 
C7 0.156 
C8 0.170 

UNK03 0.098 0.005 5.055 D5 0.096 
D6 0.101 
D7 0. 092 
D8 0.103 



M O L E C U L A R D E V I C E S CORP. 
Raw Data (Report) 

(Plate Blank Subtracted) 

DATA FILE 
DESCRIPTION 

PROTOCOL 
DESCRIPTION 

MODE 
WAVELENGTH 

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

Endpoint 
590 

AUTOMIX: OFF 

PAGE: 3 

PRINTED: 12/9/96 

CALIBRATION: ON 

UNKNOWNS Mean OD Std Dev CV Well OD 
UNK04 0.137 0.055 40.45 E5 0.121 

E6 0.137 
E7 0.211 
E8 0.078 

UNK05 0.091 0.025 27.49 F5 0.085 
F6 0.065 
F7 0.088 
F8 0.125 

UNK06 0.080 0.034 43.18 G5 0.116 
G6 0.033 
G7 0.082 
G8 0.087 

UNK07 0.110 0.157 142 .8 H5 0.018 
H6 0.344 
H7 0.031 
H8 0.045 



M O L E C U L A R D E V I C E S CORP. 
Gray Scale (Plate) 

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

PROTOCOL: PRINTED: 12/9/96 
DESCRIPTION: 

MODE: Endpoint AUTOMIX: OFF 
WAVELENGTH: 590 CALIBRATION: ON 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 

EE? 0.050 
=d 0.320 
EE 0.590 
i=d 0.860 
2 1 -130 1 
HO 1 - 4 0 0 

Hi •BSHgfl 
H O B 

EE? 0.050 
=d 0.320 
EE 0.590 
i=d 0.860 
2 1 -130 1 
HO 1 - 4 0 0 

EE? 0.050 
=d 0.320 
EE 0.590 
i=d 0.860 
2 1 -130 1 
HO 1 - 4 0 0 

EE? 0.050 
=d 0.320 
EE 0.590 
i=d 0.860 
2 1 -130 1 
HO 1 - 4 0 0 

EE? 0.050 
=d 0.320 
EE 0.590 
i=d 0.860 
2 1 -130 1 
HO 1 - 4 0 0 

High Limit = 1.400 

Low Limit = 0.050 



Warranty And Limits Of Liability 
In accepting analytical work, we warrant the accuracy of 
test results under the conditions employed in the 
laboratory. The foregoing express warranty is exclusive 
and is given in lieu of all other warranties, expressed or 
implied. We disclaim any other warranties, expressed or 
implied, including a Warranty of Fitness for Particular 
Purpose and Warranty of Merchantability. We accept no 
legal responsibility for the purposes for which the client 
uses the test results. 



"Excellence in Microbiology" 

Advanced technology serving the needs of: 

Environmental Engineers 

Water Quality Specialists 
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Food & Beverage Processors 

Research & Analytical Laboratories 

Law and Regulatory Agencies 

Pharmaceutical Manufacturers 

t h e MiL, Inc. 

MICROBE INOTECH LABORATORIES, INC. 

12133 BRIDGETON SQUARE DRIVE 
SAINT LOUIS, MISSOURI 63044 

Telephone: 

Fax: 

(314) 344-3030 
(800) 688-9144 
(314) 344-3031 


