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Introduction

This report describes the efforts completed during the
contract period beginning November 1, 1990 and ending April 30,
1991. Samples of product hygiene and potable water from WRT 3A
were supplied by NASA/MSFC prior to contract award on July 24,
1990. Humidity condensate samples were supplied on August 3,
1990. During the course of this contract chemical analyses were
performed on these samples to qualitatively determine specific
components comprising the measured organic carbon concentration.
In addition, these samples and known standard solutions were used
to identify and develop methodology useful to future comprehen-
sive characterization of similar samples.

standard analyses including PpH, conductivity and total
organic carbon (TOC) were conducted. Colorimetric and enzyme
1inked assays for total protein, bile acids, B-hydroxybutyric
acid, methylene blue active substances (MBAS), urea nitrogen,
ammonia and glucose were also performed. Gas chromatographic
procedures for non-volatile fatty acids and EPA priority pollu-
tants were also performed. Lastly, liquid chromatography was
used to screen for non-volatile, water soluble compounds not
amenable to GC techniques.

Methods development efforts were initiated to separate and
gquantitate certain chemical classes not classically analyzed in
water and wastewater samples. These included carbohydrates,
organic acids, and amino acids. Finally, efforts were initiated
to identify useful concentration techniques to enhance detection

limits and recovery of non-volatile, water soluble compounds.



Experimental Methods

Samples

Ten separate samples were supplied collected from five
separate locations. Duplicate samples, one preserved (H,50, to pH
< 2) and one unpreserved at our request, were obtained from each
location.

Upon collection, samples were immediately transported on ice
to the UAH/CSLS Environmental Laboratory. The acid preserved
samples were immediately refrigerated at 4 Oc¢. Following removal
of aliquots for pH and conductivity measurements, the unpreserved
samples were frozen in acid leached high density polypropylene
bottles along with a reagent water '"storage blank".

Humidity condensate samples provided by MSFC on August 3,
1990, were collected during exercise periods after the conclusion
of WRT 3A. It is unclear as to what equipment and level of
exercise was obtained and how this testing period differed from
those conducted during WRT 3A. As before, duplicate samples were
provided with one preserved using H;504 and one unpreserved.
Upon collection, samples were immediately transported on ice to
the UAH/CSLS Environmental Laboratory. The preserved samples were
refrigerated at 4 Oc. The unpreserved samples were immediately
tested for pH and conductivity, then frozen in acid leached high
density polypropylene bottles.

Due to delays in contract procurement the samples had ex-
ceeded accepted holding times by as much as 60 days upon contract
award. It should be noted that any presentation of findings

using these samples should be labeled "suspect" and are therefore



gualitatively and quantitatively inconclusive. However, the
primary purpose of the initial analysis was to verify laboratory
performance using EPA 625 and EPA 525 methodology and to deter-
mine principal components accounting for the measured TOC. For
these reasons and the much higher level of measured TOC (3-30
times higher than condensate and potable samples, respectively)
our primary analyses focused on samples collected from the hy-
giene tanks. Ssince these samples had the highest TOC it was felt
that they would possess the greatest diversity of organics as
well as possibly maintain greater sample stability.

Routine checks to determine TOC were used to verify sample
integrity. Results of the TOC monitoring indicated changes in
measured TOC concentration with some samples over time. In
addition, there is no assurance that the compounds comprising the
initial TOC have remained constant over time. The data presented
in this and all previous reports should therefore be viewed with
caution. Representations made regarding compound identity may
not necessarily reflect compounds which were present in the
original sample at the time of collection. Due to the limita-
tions of sample volume during WRT testing and the requirement to
obtain analytical data necessary to characterize the process
stream it was dificult to obtain adequate water for a purely
methods development effort such as this. However, in this re-
gard, the use of standard solutions of known composition and
concentration seemed a more prudent choice to meet the stated

objectives of this effort.



Standards

Standards were purchased or prepared for EPA base neutral
acid (BNA) extractable compounds, volatile fatty acids and organ-
ic alcohols. The prepared standard solutions were then used
either as "neat" calibrating solutions or as representative

samples to determine recovery percentages of various procedures.

conductivity, pH and TOC

Conductivity and pH measurements were performed using an YSI
model 35 conductance meter with a K=1 cm cell and an Orion model
EA92 ion analyzer, respectively. TOC analysis was performed on
preserved samples using an Astro 2001 Total Oorganic Carbon Ana-
lyzer. TOC was determined by a Total carbon minus Total inorganic
carbon method in an effort to account for volatile purgable
compounds which may be lost in sequential TIC - TOC methods where
the TOC reported is more accurately a non-purgable organic carbon
(NPOC). Total Carbon in the samples was determined by acidic
UV/persulfate oxidation of an entire sample followed by a total
inorganic carbon measurement of a duplicate sample. This TC - TIC
method more accurately measures volatile, purgable organics which

may be lost in a TIC first determination.

Methylene Blue Active substances (MBAS)

standard Method 5540C (MBAS) for anionic surfactant was
performed on hygiene sample WRT-3A-23-0-G*M*-4-HT3, using a
Perkin-Elmer Lambda 4B Uv/Vis spectrophotometer to assess the
contribution of these compounds to hygiene TOC. Anionic sulfates
and possibly sulfonates are present in cleansing agents used in

the hygiene shower, dishwasher, and clothswasher.



Total Protein

A modified Biuret method using Bicinchoninic acid as an
absorbing complexing reagent for cutl produced in the Biuret
reaction was used in this determination. Solutions of Bovine
Serum Albumin in reagent water were used as standards.

Bile Acids

Bile acids were determined using an ezymatic procedure
(Sigma 450). As described, bile acids are oxidized to 3-oxo-bile
acids with a subsequent reduction of NAD to NADH. Nitro-blue
tetrazolium salt is reduced to formazan in a coupled enzymatic
procedure which is measured at 530 nm. The results are calculat-
ed and reported as total bile acids as cholate.

B-Hydroxybutyric acid

B-hydroxybutyric acid (B-HBA) was determined colorimetrical-
ly as described in Sigma 310. In this procedure B-HBA is oxi-
dized to acetoacetate by B-HBA dehydrogenase subsequently reduc-
ing NAD to NADH. The increase in NADH is followed spectrophoto-
metrically at 340 nm and is directly proportional to the concen-
tration of B-HBA in the sample.

GC/FID Fatty Acid Analysis

Free fatty acids were determined using liquid-liquid extrac-
tion of derivitized methyl esters. A 20 nmL sample was lyophil-
ized (freeze dried) overnight and reconstituted in 1 mL reagent
water. 3 mL of 3.75 N NaOH was added and the sample heated at
100 ©c for 30 minutes to saponify any complexed acids (tri-acyl
glycerides) present. Methyl esters were prepared using alcoholic

HCl at 80 © C for 10 minutes. Fatty acid methyl esters (FAMEs)



were extracted using hexane-t-butyl ether. Analysis of FAMES
were conducted by gas chromatography using a Flame Ionization
Detector (FID). FAME identification were tentatively made based
on retention time and response of known standards by comparison
to an established peak naming table containing over 130 known
fatty acid methyl esters. Quantitation was calculated based on
the obtained area counts using an experimentally determined

response factor.

GC/MS Methods

GC/MS analyses were performed using a Hewlett Packard 5890
GC equipped with an HP 5988 mass spectrometer. A 25 meter HP
Ultra 2 crosslinked phenyl/methyl polysiloxane column was used
for all analyses.

General Liquid/Liquid Extractions

Methylene Chloride Extraction

A slightly modified EPA 625 method for semi-volatile priori-
ty pollutants was performed on a preserved one liter aliquot of
WRT-3A-23-0-G*M*-4-H-HT3. The sample was spiked with Environmen-
tal Resources Base/Neutrals standard lot #91108. Run concurrently
with each unknown sample were a one liter reagent water method
blank and one liter of the ERA BAN standard prepared per
instructions. PFTBA was used for instrument tuning. Samples
were extracted manually in two liter separatory funnels according
to the method and concentrated to 1mL in K-D apparatus.
Deuterated surrogate standards were not available, so
quantitation is an approximation based on the ERA standard

"method blank" and neat standard as external standards.



Diethyl Ether Extraction

A liquid/liquid extraction using diethyl ether patterned
after EPA 625 Wwas performed on a one liter aligquot of
WRT-3A-23-0-G*M*-1-H-HT2 in an effort to extract more polar
compounds than with the methylene chloride. Extraction was
manual using 2L separatory funnels and concentration to 1 mL with
K-D apparatus and N, stream. PFTBA was used for tuning. The 1 ppm
putylated hydroxytoluene (BHT) peroxidation inhibitor served as

internal standard.

Solid Phase Extraction

A Cyg solid phase extraction patterned after EPA 525 drink-
ing water method was performed on a 500 ml aliguot of
WRT-3A-23-0-G*M*-4-H-HT3 hygiene sample. The ERA BNA standard lot
#91108 was again used as an analytical control check as an EPA
525 sample was not available. Spiked hygiene water, an ERA stand-
ard "method blank" and a water blank were extracted using J T
Baker C;g SPE cartridges (500 mg) and manifold according to EPA
525. Throughout the course of this contract other solid phase
absorbants were used. These included Cg, phenyl and diol (J. T.
Baker Company). Each of these columns were used per manufactur-

ers instructions unless otherwise noted.

LC and LC/MS Analysis

conventional LC with UV and refractive index detection as
well as LC/MS have been performed on HT3 samples with limited
success. 100 mL aliquots were diluted to 500 mL with
acetonitrile, then extracted using J T Baker diol SPE columns

(500 mg). The columns were conditioned with 10 mL 50/50 methanol



and water. Samples were eluted with two 500 uL aliquots of mobile
phase.

For conventional LC a Shimatzu SLC-6A system with auto
sampler and column oven was used. The mobile phase was water at
0.7 mL/min on a Bio-Rad HPX-87C organic acid/alcohol column at 50

Oc. petection was by refractive index and UV at 215 nm.

Results

Conductivity, pH and TOC results are presented in Table 1.
The TOC values presented in Table 1 are the means plus or minus
standard deviation (n=3). The results of these samples are
consistent with other samples collected and reported by the
Boeing Laboratory during WRT 3A.

MBAS analysis using sodium dodecylsulfate as a standard,
gave 0.5 ppm sufactants as methylene blue active substances.
Since MBAS may overestimate surfactant concentrations in complex
waste streams, this suggests that unremoved surfactants do not
contribute more than 0.6 % of the 80.5 ppm TOC present in this
sample.

Results of the protein determinations are presented in Table
2. Supplemental data is included as Appendix A. A number of
reducing compounds including carbohydrates produce positive
Biuret results. For this reason, we have chosen to refer to
these compounds as "total piuret reactive substances". Subse-
quent analysis for glucose (sigma 16 UV) failed to detect this
specific carbochydrate. This result is not suprising considering

the age of the sample as any carbohydrate would have been rapidly



assimilated by contaminating microorganisms. Colorimetric assay
of biuret reactive substances for both Hygiene tank and Humidity
condensate samples were in the low ppm range. This represents
approximately 5% of the measured TOC.

Determination of bile acids revealed approximately 1.3 mg/L
total bile acids calculated as cholate. Specific potential
interferring compounds are unknown to the authors at present. B-
nydroxybutyric acid was also determined by a colorimetric proce-
dure. Typical sample analysis revealed BHBA concentrations to be
on the order of approximately 10-15 mg/L in the hygiene water
samples assayed. This represents a relative high percentage of
Toc and may certainly be considered as a potential major compo-
nent. Furthermore, B-HBA was detected in all samples analyzed.
Potential interferring compounds are unknown to the authors at
this time.

Several fatty acids were detected from samples colleted from
the hygiene tank #2. Quantitative results for eight fatty acids
detected from this sample are presented in Table 3. Concentra-
tions were calculated using an area count response factor of 2.6
pg obtained from MIDI, manufacturer of the FAME standards used
for calibration. Raw data is included as Appendix B. Again,
since samples have exceeded holding times these gquantitative
results should be interpreted carefully as they may represent

only an "order of magnitude" type assessment.



TABLE 1
Initial sample Data

MSFC SAMPLE ID TOC (ppm) pH conductivity (us)
WRT-3A-23-0-G*M*-7-H-PT3 5.9 + 0.6 3.86 26.8
WRT-3A-23-0-G*M*-6-H-PT2 3.4 + 0.3 4.05 24.3
WRT-3A-23-0-G*M*-8-H-PT4 7.5 + 0.5 3.87 77.1
WRT-3A-23-0-G*M*-4-H-HT3 80.5 + 2.9 4.67 10.0
WRT-3A-23-0-G*M*-1-H-HT2 62.3 + 1.6 4.98 12.1
WRT-3A-23-0-G*M*-24-H-TNK 18.9 + 0.5 5.70 17.5
Table 2

Colorimetric Determination of Biuret Reactive Substances

Sample Abs. @ 562nm Conc. (ppm)
WRT-3A-23-0-G*M*-1-H-HT2 0.254 3.4
WRT-3A-23-0-G*M*-4-H-HT3 0.214 2.8
WRT-3A-23-0-G*M*-24-H-TNK 0.116 1.8
Table 3

Fatty Acid Methyl Esters Quantitative Results
Compound Retention Time ECL conc. (ppb)
Ukn 15.549 9.623 15.549 67
16:0 10.378 16.0 107
18:0 13.860 18.0 53
22:0 20.731 22.039 93
26:0 26.895 25.946 1053
Ukn 26.336 27.551 26.336 381
Ukn 27.765 29.962 27.765 104
29:0 32.924 29.004 220
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Results of EPA 625 liquid-liquid extraction indicated good
recovery of standard compounds. Compounds present and recoveries
from the sample matrix are presented in Table 4a. Library match-
es for standard compounds were also acceptable (Appendix C) . Six
chromatographic peaks were present in the acid preserved hygiene
sample which were not present in the blanks. Chromatograms and
selected spectra are included in Appendix D.

Five relatively low molecular weight semi-volatiles were
present in the methylene chloride extract of HT3 not present in
the blank. Several of these semi-volatiles contained a rather
unusual ion fragment M/Z 127 probably indicating iodine in these
compounds. The library jdentifications included in Appendix D are
presented as a general guide as to compound class. In several
cases, they are not the actual compound present. Based on the
area counts obtained and a standard response factor it is felt
that semivolatile compounds make up on a small fraction of total,
as these compounds were most likely present in sub parts per
million levels.

The liquid/liquid extraction of the unpreserved (frozen)
sample from HT2, produced 12 tenatively identified compounds not
present in the blank. Comparison with ppb level standards sug-
gests that all the identified compounds are present in low ppb
levels. Recovery data for a commercial semi-volatiles standard
diluted in reagent water and extracted as previously described
are presented in Table 4b (Appendix c). Recoveries were not as
good as in the acid extraction of a preserved sample from HT3.

The base/neutral standard availble for these determinations

11



Table 4a

Recoveries of ERA BNA standard from sample matrix

Compound Retention Time std Conc. %Recovery
(minutes) (ppb)
Acenaphthylene 19.34 144.0 99
Benzyl Alcohol 11.02 159.0 53
bis(2-chloroethyl) ether 9.89 34.0 58
2-Chloronaphthalene 17.99 24.9 86
Di-n-Butylphthalate 26.72 36.3 118
Hexachloroethane 11.91 68.2 95
Naphthalene 14.31 13.1 73
Phenanthrene 24.55 90.0 98
Table 4b

EPA 625 Methylene Chloride Liquid/Liquid Extraction

ERA BNA Std. Diluted per Instructions

Peak# Ccompound Name std. Concentration %Recovery
1 Bis 2-Chloroethyl Ether 34 ug/L 121%

2 Benzyl Alcohol 159 ug/L 23%

3 Hexachloroethane 68.2 ug/L 112%

4 Naphthalene 13.1 ug/L 98%

5 2-Chloronaphthalene 24.9 ug/L 70%

6 Acenaphthylene 144 ug/L 70%

7 Phenanthrene 90 ug/L 48%

8 pibutyl Phthalate 36.3 ug/L 42%

12



should have been extracted more efficiently from basic solution.
This result is thus far unexplained, but may simply be a result
of the extraction precision of the method (+ 20-50% for most 625
compounds) perhaps compounded by small errors due to manual
injections and external standards. Specific compounds tentatively
jdentified are presented in Table 5. Individual chromatograms
and spectra are included as Appendix E. Toluene and xylene
contaminants present in the methylene chloride, used for this
extraction, are noted and were not reported as compounds identi-
fied in Table 5.

Likewise, using ether extraction nine chromatographic peaks
were present in the HT2 sample not present in the method blank.
Several of these compounds were not detected in the methylene
chloride extract of HT3. Chromatograms and selected spectra are
included in Appendix F. Iodopentane and iodoform are positively
identified. Only two of these comounds, RT 11.6 and RT 12.3, do
not contain iodine as is illustrated in the spectra presented and
the extracted ion chromatogram for ion 127. The Butylated hy-
droxytoluene, RT 20.2, appears on the extracted ion chromatogram,
since its total ion abundance was several million counts. This
was orders of magnitude greater than any of the isolated com-
pounds. The semi-volitiles present in this extract are also
estimated to be in sub part per million levels.

Recoveries obtain using EPA 525 methodology are included as
Table 6. Bis (2-chloroethyl) ether and benzyl alcohol were recov-
ered in only trace amounts. Since deuterated internal surrogate
standards were not available, the "method blank" and neat stand-

ard served as external standards.

13



Table

5

EPA Base/Neutral Extract of Unpreserved Hygiene Tank #2

Peak #
1

2

10
11

12

Retention Time

5.4

8.4

9.2

11.5

21.6

21.9

22.9

26.8

27.0

31.5

31.8

33.8

Tenative Peak Identifications

min.
min.
min.
min.
min.
min.
min.
min.
min.
min.
min.

min.

14

Identification
Iodobutane
Cyclohexenone
Benzaldehyde
Diethyl Benzene
Diethyl Phthalate
substituted Benzeneethanol
long-chain hydrocarbon
Isobutyl Phthalate
substituted Cyclohexane
Benzyl Butyl Phthalate
Hexanedioic Acid, dioctyl ester

Bis (2-ethylhexyl) Phthalate



Table 6

Cig Solid Phase Extract

Compound Retention Time Std Conc. %$Recovery
(minutes) (ppb)

Acenaphthylene 19.34 144.0 93
Benzyl Alcohol 11.02 159.0 trace
bis (2-chloroethyl) ether 9.89 34.0 trace
2-Chloronaphthalene 17.89 24.9 78
Di-n-Butylphthalate 26.72 36.3 trace
Hexachloroethane 11.74 68.2 74
Naphthalene 14.19 13.1 108
Phenanthrene 24.55 90.0 49

No significant chromatographic peaks are present for the hygiene
sample which did not occur in the method blank or water blank
(Appendix G). This further indicates that semivolatile compounds
do not account for a significant portion of the TOC.

Good resolution of eight chromatographic peaks using LC with
refractive index and UV detection is illustrated in Appendix H.
These represent the principal components since these are rela-
tively unconcentrated samples. Retention times obtained corre-
late closely to short chain primary alcohols and carboxyllic
acids, unfortunately LC retention time alone is not enough to
identify unknown compounds. Multiple wavelength methods required

more time than available during the intitial analysis. In addi-
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tion, numerous alcohol and acid standards must be run to obtain
adequate matches for all peaks. Finally, recovery problems in
the diol solid phase extraction have been noted for these classes
of compounds because of their high affinity to water. The re-
agent water mobile phase required for this column did not produce
sufficient ionization for thermospray LC/MS application.

An alternative LC procedure was attempted for LC/MS using
0.1 molar ammonium acetate puffer as mobile phase on a Hamilton
PRP-X300 column. The acetate buffer provides better thermospray
ijonization. Chromatogram and selected spectra are included in
Appendix H. Thermospray mass spectra for several reference stand-
ard carboxylic acids obtained under our experimental conditions
are included as reference.

Three compounds were barely detected from a diol extracted
HT3 sample, and more work on establishing detection limits and

optimizing extraction conditions are obviously necessary.

Method Development

Method development efforts initiated during this reporting
period include a liguid chromatography procedure for
carbohydrates and organic acids, a liquid chromatography
procedure for amino acids and a gas chromatography procedure for
alcohols and organic acids. Method development activities have
resulted in the determination of instrumental parameters required
for the separation, jdentification and quantification of target
compounds. A summary of the instrumental parameters and tables
of retention times obtained for representative standard compounds

are included as Appendix I.
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Sample Concentration

Lyopholized Samples

several 25 mL aliquotes of HT2 and HT3 were lyopholized
(freeze dried) and reconstituted in 1 ml of various solvents
including water, methanol, and hexane. Analysis for these frac-
tions is not complete at this time, as the hexane and methanol
fractions contain some compounds which cause excessive column
bleed on the siloxane column used. The water fractions are await-
ing LC analysis as time permits.

Solid Phase Extraction (SPE)

Solid phase extraction technology was evaluated as a poten-
tial method to concentrate analytes for subsequent liquid/gas
chromatographic analysis. The results of the preliminary evalua-
tion are sumarized in Table 7. The actual procedures and mass

spectra are included as Appendix J.

Table 7
EXTRACTION PHASE

Analyte Octadecyl Octyl Phenyl Diol Recovery
cis lof:} cé (-OH) ,

Polynuclear

Aromatics 60-95% N/ol N/A2 N/A

Miscible

Alcohols N/A N/A N/O 20-70%

Volitile

Fatty Acids N/A N/O 55-72% 28-35%

Pesticides N/A 48-101% N/O N/A

2 N/A - Not Adequate - Unsuitable Phase

1 N/0 - Not Optimized - Some Recovery - More Development Required

17



summary
Liquid/liquid extractions for semi-volatiles account for

only a small fraction of TOC present in hygiene water samples.
Sample preservation and extraction pH affect the number and type
of compounds recovered. Approximately 27 compounds at low ppb
levels have been tenatively identified in hygiene samples using
liquid/liquid techniques to date. These are summarized in Table
8.

In addition, several principle components, which may account
for as much as 30% of the TOC have been tentatively identified.
These include non-volatile fatty acids, bile acids, B-
hydroxybutyric acid and proteins. Preliminary results indicate
that simple colorimetric tests, 1ike the modified Biuret determi-
nation of protein, may have some utility for determining the
concentrations of various chemical groups contributing to TOC.
Additional work on standard solutions will be necessary to assessS
the effect of interfering compounds. In addition, other colori-
metric assays will be used to identify and detect principal
components.

Gas chromatography analysis for fatty acid metyl esters have
produced quantitative data for eight fatty acid or related com-
pounds. These compounds are present in hygiene samples at or
pelow low ppm levels.

Apparently the principle components present in hygiene water
samples are relatively low molecular weight alcohols, aldehydes,
carboxyllic acids, and fatty acids. As indicated by initial
hypothesis standard EPA and APHA methods will not achieve TOC

accountability.
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Table 8

Compounds Detected in WRT samples to Date

Number Tenative 1D Kethod Sample
1 3-hydrox-2-butanone EPA 625/acid HT3
2 Toluene EPA 625/acid HT3
3 iodobutane EPA 625/acid HT3

EPA 625 base-neutral HT2
& ether liquid/liquid HT2
iodo-isobutane EPA 625/acid KT3
5 1-lodo-3-methyl-butane EPA 625/acid HT3
& ether liquid/liquid HT2
-] lodopropane ether liquid/liquid HT2
7 lodoform ether liquid/liquid HT2
8 substituted benzene ether liquid/liquid RT2
B.P. 120
9 substituted benzene ether liquid/liquid HT2
B.P. 136
10 2-cyclohexene- 1 -one EPA 625/base-neu. HT2
11 Benzaldehyde EPA 625/base-neu. HT2
12 Diethlybenzene EPA 625/base-neu. HT2
13 Diethyl Phthalate EPA 625/base-neu. HT2
14 substituted benzyl alcohol  EPA 625/base-neu. HT2
8.P. 107
15 long-chain hydrocarbon EPA 625/base-neu. HT2
B.P. 55
16 Butyl metyl phthalate EPA 625/base-neu. HT2
17 substituted Cyclohexane EPA 625/base-neu. HT2
18 Hexanedioc acid ester EPA 615/base-neu. HT2
19 Bis(2-ethylhexyl) phthalate EPA 625/base-neu. HT2
20 Ukn fatty acid FAME HT2
ECL 15.549
21 Fatty Acid 16:0 FAME HT2
22 Fatty Acid 18:0 FAME HT2
23 Fatty Acid 22:0 FAME HT2
24 Fatty Acid 26:0 FAME HT2
25 Ukn Fatty Acid FAME HT2
ECL 26.336
26 Ukn Fatty Acid FAME HT2
ECL 27.765
27 Fatty Acid 29:0 FAME HT2
Chemical Class Test Sample Concentration
Methylene Blue Active Substances HT2 <1 mg/L
(surfactants)
Biuret Active Substances HT2 3.4 mg/L
(proteins) HT3 2.8 mg/L
Bile Acids HT 3.1 mg/L
B-hydroxybutyric acid HT 10.0 mg/L

19



LC/MS work on unconcentrated samples has not been as suc-
cessful as anticipated due to the relatively insensitive nature
of LC. There is simply not enough analyte present to detect by
LC/MS without preconcentration. Additional work toward develop-
ment of a efficient preconcentration step for these analytes is

obviously required.
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Appendix A

Biuret Active Substances
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Appendix B

GC/FID FAME Analysis
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Nusber of featurss$ 138  Nusber Calib. fixest &

Nusber of Pesks: 142

PEAK NNE & QUANTIZING LIBRARY

fosee - RIS St L
| Pesk Definitions | Qualitative Calib. ! Quantitative Calib. |
|ementomanmeemmass® caversboscmanabascsss teomaoss |eneamee= tosobonacmns | coetecmteastonasnatacaoos Vtooona= |
11ndx| INominall Nese INominal iCal. HixiRef IFe PlotiCaliChkiOnt! Nom. [ Min. | Max. |
INbe. | Psak Name | Rl IMindowl RT |1234§67.lﬁ.lSrpIFlnlﬂixlﬂiximlmtIhountlhountI
[ 2 1} -.oo--0-—.-.-.0..-—--0.......0......-0...0..—0-..0..-0...0...0...—-—0-.....0..----0
1 9:0 9.008 0.015 2.401 cil..... T ¢ 81 1 1 5.55 479 95.36
7 8:0 M 9.385 0.010 2.584 .....eve .03 60 01 0.000 .00 0.00
3 unknown 9.521 9.521 0.010 2.648 .......: RO U T I I o000 0.00 0.00
4 10:0 IS0 9.606 0.015 2.608 Heveeee T 31 ¢ o 10000 0.0 0.00
s 10 10.008 0.015 2,876 clt T o o1 1 111.111 9.5 10.68
6 9:0 3 10.408 0.010 3,145 cooienes .03 ¢ 0 0 L 0.00¢ 0.00 0.00
7 11:0 150 10.605 0.015 3.27% eeeeee T 3 1900 1 0.008 0.00 0.00
§ 11:0 ANTEISO 10.695 0.015 3.333 1 PPPPPIN T 3 20 0 1 0.008 ¢8.00 6.00
9 unknown 10.928 10.928 0.010 3.488 ........ RS U I I 1 ¢.000 0.00 0.00
1 11 11.000 0.015 3.5%% citt r o 01 1 1 5.55¢ 4.9 5.3
11 unknown 11.097 11.097 0.018  3.620 ..oneeee . -1 v o 1 o.08¢ 0.00 0.00
12 10:0 208 11.157 0.010 3.672 Loeeinns . 3 58 11 0.000 1.89 2.51
13 10:0 JM 11.423 0.010 3,905 Looooene . 3y 601 1 0.000 0.9 1.20
14 unknown 11.541 11.541 0.010 4.008 .......- P T I IS 0.008 0.00 .00
15 12:4 IS0 11.608 0.015 4.067 IS PPVPP r 3 10 08 1 9.000 0.00 0.00
16 12:0 ANTEISO 11.699 0.015 4.147 cooooene r 3 240 0 1 0.000 0.00 0.00
17 unknown 11.798 11,799 0.010 4.233 ......e . -1 00 8 1 o.008 0.00 0.00
18 12:1 AT 11-12 11.925 0.015 4344 R TUTTR B o ¢ 1 0.000 .00 0.00
19 12:0 12.000 0.015 4.410 c.i.... T 00 1 1 1 9.59 10.48
20 11:0 150 JOM 12.090 0.010 4.509 B N 3 30 0 L 0.008 0.00 0.00
21 unknown 12.112 12.112 0.010 4534 ..onoeee . -1 00 @ 1 e.000 0.00 0.00
22 11:0 2H 12.158 0.018 4.584 ........ .3 5o 0} g.000 0.0 0.00
23 11:0 JOH 12.441 0.010 4.897 ivonene . 3 60 0 1 0.000 0.00 0.00
24 unknown 12.486 12.486 0.010 4.947 ...ooee U T I B 0.008 0.00 .00
% 13:4 150 12.612 0.015 5.086 1S FRPPRIN T 3 10 0 1 9.000 0.00 0.00
26 13:0 ANTEISO 12.701 0.015 5.104 .1...... r 3 20 08 1 0.008 0.08 0.00
97 13:1 AT 12-13 12.951 0.018 §5.438 R VPR 0 o 1 0.008 0.00 0.00
28 13:0 13.008 0.015 5.514 Ciit.... T 00 {1 1 1 5.5 &% 5.3
29 12:0 150 JOH 13.098 0.018 5,643 1...00e o3 30 0 1 0.c00 0.08 0.00
30 12:8 2H 13.178 0.010 5.748 wolecees .3y so 8 1 0.00¢ 0.00 0.00
3 12:1 J0H 13.269 ¢.010 5.89% ..L..... .1 80 0 1 0.000 0.00 g.00
32 41 IS0E 13.388 0.018  6.025 ....... T O I R 0.000 0.00 0.0
33 12:0 SOH 13.455 0.010 6.113 L...oee . Yy 600 1 0.008 0.00 g.00
34 unknown 13.566 13.566 0.010 6.25% ......eo U T I B 0.000 0.00 0.00
35 14:0 150 13.618 0.015 6.328 dowrne T 31 g 8 1 0.008 .00 0.00
36 14:0 ANTEISO 13.707 0.015 6.445 ....oeee T 3 298 0 1 0.000 0.0 0.00
37 13:4 150 2H 13.814 0.018 6.586 IS PRI 3 480 01 0.000 0.00 0.08
-1 141 TRANS 9/CIS 9 13.894 0.018 6.691 S PP I ¢ ¢ 1 00 0.00 6.00
.1 14:1 CIS 9/TRNG 9 13.903 0.010 6.703 . leee . 5 880 g 1 0.008 0.00 0.00
38 unknown 13.961 13.961 0.018 6.780 ... L1 0o 1 0.000 0.08 0.00
9 14:0 4.000 0.015 6.831 CItl. T ¢ 011 111,111 9.9 10.68
40 13:0 1S0 W 14.110 0.010 6.9%% S PP 3 3001 9.000 0.08 0.00
41 13:0 20H 14.191 0,010 7.117 L.eoneee s s¢0 0 1 0.006 o0.08 0.00
42 unknown 14.258 14.258 0.010 7.217 IS PP 1 00 0 1 9.000 0.00 0.00
& 15:110¢E 14,387 0.010 7.4610 ....oeee 10 100 1 0.008 0.00 0.00
44 15:1 1SOF 14.414 0.010 7.450 .1...... 10 20 0 1 ¢.000 0.00 0.00
& 15:1 1906 14.441 0.010 72.490 ..ocenn 10 30 0 1 0.000 0.00 g.00
-2 15:1 1S0 W/13:0 oM 14.460 0.010  7.51% ...cene 10 40 0 1 0.000 0.00 0.00



(21
Pesk Library File: IDVOL:PEAK_LIB  Library Version: 1.3 04-APR-86
Nusber of Peaks: 142 MNusber of features: 138  Nusber Calib. Mixes: 4

PEAK NAYE & QUANTIZING LIBRARY

I'S N -

-t

L Ty -

[ Pesk Definitions | Qualitative Calib. | Quantitative Calib. i
|aeeet + . * | boeat jecatacctacet * . )
I [ndx| iNominall Nams INominaliCal. MixIRef|Fa PlotiCaliChkiQnt| Noa. | Min. | Max. |

INbe. Peak Name | Rl IWindowt RT 1123456781P%.1GrpIFaniMixiNix|Grp!Amount |Amount Amount |

* ¢ + *

toawtoce tecatocotacstace

-2 13:0 J0H/15:1 1 I 14,470 0.010 7.534 ........ S |

6 0 0 1 0.000 0.00 0.00
<2 15:1 IS0 [/13:0 JOH 14,477 0.018 7.5 .l...... . 10 50 0 1 0.008 0.00 0.00
4 unknown 14.503 14.503 o0.010 7.58% ..l..... . 1 00 0 1 o.000 0.00 ¢.00
47 15:1 ANTEISD A 14.526 0.018 7.617 ........ . -1 10 0 1 0.000 0.00 0.00
@ 15:0 IO 14,621 0.015 7.7%9 .l...... T 3 16 0 1 0.000 o0.00 o0.00
49 15:0 ANTEISO 14.711 0.015 7.89% .I.I.... T 3 28 0 1-0.000 0.00 .00
50 15:1A 14.792 0.010 8.015 ........ . -1 00 0 1 G.008 0.00 4.00
51 15:18 14.856 0.010 8.111 ........ . -1 00 o 1 0.000 0.00 0.00
52 15:1CIS 10 14,904 0.010 9.182 ...I.... . 3 10 0 & 1 0.000 0.00 0.00
53 unknoun 14.966 14.966 0.010 08.27% ........ . -1 0 0 8 1 0,000 o0.00 0.00
54 15:0 15.000 0.015 8.326CII[.... T @& 98 1 1 1 555 &2 6.3
55 14:0 1SO JOH 15.117 0.018 8.515 ........ .3 3 8 0 1 0000 .00 0.00
56 14:0 20M 15.205 0.010 8.658 I.l..... . 3 5-¢ 1 1 0.00% -1.@9 12.51
57 16:110€E 15.386 0.018 8,951 .l...... .- 18 18 0 1 0008 000 0.00
58 16:1 ISOF 15.415 0.010 8.997 ........ . 10 20 ¢ 1 0.000 0.00 0.00
59 16:1 106 15.442 0.010 9.041 ........ . 10 3 & 0 1 0.008 Q.00 0.00
60 16:1 ISOH 15.461 90.010 9.072 .I...... .10 40 ¢ 1 0.000 0.00 0.00
-3 16:1 1S0 1/14:0 304 15.482 0.010 9.106 ..... e o 10 5 8 0--1 0.000 0.08 0.00
-3 14:0 J0M/16:1 (SO 15.490 0.010 9.119 L....... . Y 60 1 1 0.008 0.9 1.20
61 unknown 15.549 15.549 0.018 9.214 .I......o. -1 0 0 0 --1 0.000 Q.00 0.00
62 16:0 IS0 15.626 0.015 9.3%9 .I.I.... T 3 1 0 @ -1 €.000 "0.00":0.00
63 unknown 15.665 15.665 0.010 9.482 ........ . ~-1°0 0 @0 1 0.000 0.00 0.00
64 16:0 ANTEISO 15.717 0.015 9.486 ..... T 3 290 ¢ 1 0.000 0.00 0.00
65 16:1 A 15.757 0.010 9.5%1 ........ . -1 80 0 1 0000 0.00 0.00
é 16:18 15.774 0.018 9.57 .I.... 1 00 ¢ 1 0.000 0.00 0.00
67 16:1CIS 9 15.817 0.018 9.448 .1I1 3 80 0 1 0008 0.00 0.00
-4 15:0 1S0 20H/16:1t9 15.843 0.018 9.690 ........ y 40 ¢ 1 0.000 0.00 0.00
-4 16:1 TRANS 9/15i200 15.85¢ 0.018 9.711 ..l..... 3 90 6 1 0.0086 9.00 0.00
68 16:1C 15.908 0.010 9.79% ........ . -1 00 0 1 0.000 0.00 0.00
69 16:0 16.008 0.015 9944 CHII.... T ¢ 0 1 1 115111 9.5 10.68
70 15:0 IS0 JOH 16.135 0.018 10.172 ...l1.... 3 30 0 1 0,006 0.00 o0.00
71 15:0 20M 16.217 0010 10311 ...f.... .. 3 S-0 0 1 0.000 0.00 0.00
”17:1 10 E 16.387 0.418 10.599 ........ .10 16 0 1 0,000 0.00 0.00
73 12:1 IS0 F 16.416 0.010 10.640 .I.I.... . 10 2 0 0 1 0.000 @6.00 0.00
74 17:1 106 16.433 0.010 10.677 ..lL..... . 10 3 @ 0 1 o.008 0.00 e.00
75 172:1 I1SOH 16.461 0.010 10.724 ........ . 19 46 0 1 0008 0.00 0.0
-5 17:1 [SO I/ANTEI B 16.476 0.010 18.749 ........ . 18 5 0 0 1 0.000 0.00 0.00
-5 17:1 ANTEISO B/i | 16.486 0.010 10.766 ...I.... . 1 ¢ ¢ 0 1 0.000 0.00 0.00
76 15:0 30 16.504 0.010 10.797 ........ . 3 60 0 1 0.000 o0.00 0.00
77 17:1 ANTEISO C 16.525 0.010 10.832 ........ . -1 @0 0 1 0.000 9.00 0.00
78 17:1 ANTEISO A 16.541 0.010 10.8%9 ........ . -1 10 0 1 0.008 0.00 0.00
79 unknown 16.560 16.580 0.010 10.925 ........ . -1 60 0 1 0.000 0.00 o0.00
80 17:0 IS0 16.629 0.015 11.008 .1...... T 3 10 ¢ 1 0.000 0.00 0.00
81 17:0 ANTEISO : 16.722 0.015 11.166 .I...... T 3 20 0 1 0.008 0.00 0.00
82 1711 A 16.773 0.010 11.2%2 ........ . -1 00 0 1 0.000 0.00 0.00
83 17:18 16.792 0.010 11.284 ..[..... . 1 60 0 1 0,000 0.00 0.00
84 12:1CIS 10 16.818 0.010 11.328 ...[.... . 3 100 0 1 0.000 o0.00 0.00
85 17:1C 16.862 0.010 11.405 ........ . -1 00 0 1 0.000 0.00 0.00
86 17:0 CYCLO 16,888 0.015 11.446 ,II..... T 1 00 0 1 0.000 0.00 0.00



- Peak Library Fil
Nusber of Peaks: 142 Nusb

*

o: IDVOL:PEAC_LIB  Library Versi
or of Features: 130

PEAK NNE L QUANTIZING LIBRARY"

*

Pesk Definitions

on: 1.3 14-APR-06
Nusber Calib. Mixes: &

ry

{31

| Qualitative Calib.

.- ctooad

|

® oo

¢ tawases?d

| [ndx|

INbe .

¢

| Peak Name
*

87

88

89

9

12

9

- 93
9%

9%

9%

97

-6

-6

98

-7

-7

- -7
99
100
101
102
103
104
h 105
106

107

- 108
-8

-8

109

-9

-9

-9

- 110
i

112

— 13
114

115

116

117

118

119

- 120
121

unknown 16.918

16:1 20H
16:0 150 304
16:0 204

16:0 JOH

18:3 CIS 6,12,14
18:¢ 150

19:2 CIS 9,12/18:0a
18:0 ANTEISO/18:2 ¢
18:1 CIS 9

18:1 CIS 11/t 9/t 6
19:1 TRANS 9/té/¢cll
18:1 TRANS 6/t9/¢11
18:1 TRANS 11

18:1 8

18:90

17:0 150 304

17:0 204

TBSA

19:1 1S0 1

17:0 JOH

19:0 (SO

19:0 ANTEISO
unknown 18.756719:1
19:1 CIS 10/18.576
19:1 TRANS 7

un 18.846/18.858
un 10.8587.846/1%cy
19:4 CYCLO C9-10/un
19:0 CYQLO Cl1-12
19:4

18:1 204

18:0 20H

unknown 19,368
20:4 CIS 5,8,11,14
19:0 JOM

20:0 IS0

unknown 19.735
0:1CIS 1

20:1 TRANS 11

20:0

INoainal| Nome {Nomina

| Rl IWindow! RT 112345678

tosoancont

16.918 0.010
17.008 0.010
17.047 0.010
17.145 0.010
17.235 0.010
17.418 0.010
17.440 0.010
17.460 0.010
17.520 0.018
17.577 0.010
17.632 0.015
17.720 0.010
17.717 4.010
17.769 0.010
17.822 0.010
17.825 0.010
17.82¢ 0.010
17.85¢ 0.010
17.919 0.010
18.000 0.015
18.164 0.010
18.249 0.010
10.392 0.010
18.473 0.010
18.535 0.010
18.433 0.015
18.729 0.010
18.756 4.010
18.768 0.010
18.823 0.018
18.84¢ 0.010
18.858 0.01¢
18.867 0.010
18.908 0.015
19.000 0.015
19.088 0.010
19.264 0.010
19.368 0.010
19.395 0.018
19.551 0.010
19.635 0.010
19.735 0.010
19.770 0.010
19.833 0.010
20.000 0.015

11"’7 asses s
11.63 Cl.1.... T
U7 ceananes

13.219 ooeeeen

—
LV )
b
N
@
o
—
—
—
:

.

:

:

-~

13.640 ...1....

14.907 1oveenns
15.079 Clil....
15.228 ..1oooee
15.527 .1..ooee
15.703 veevrnes

. =

16.493 ...o00en

B-4

11Cal. Mix!RefiFe
{Px. 16rp!

—ys v
.

-1
'

L L] — g
P‘M"\d’aﬂ

LI
Wuer-o-..—\-l.-ouu

Ad ot =

L]
-t =

(] U U L]
MMBO-‘.—‘.-‘...

0 [ L
e ~

Quantitative Calib.

P

PlotiCaliChkiOnt| Noa.
Faaiflix|Mix|GrpiAmount |Amount |Amount

tomstooatsortome toaatecet

| Min. | Max,

1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

0.008
5.55%
0.000
0.00¢
0.008
0.060
0.000
8.000
0.000
0.008
0.000
0.000
0.00¢
0.008

)
-.-.-.-..

3=

- o o

0.
4
'
'
1
’

o o
L4 .
o O S
o o e o



CALIBRATION MIX

10: !

Bottle: ! CALIBRATION {CUKARY]
4 fires  Rr/Ht Respon  ECL Nane 4 Lomment | Corment 2
1,586 33067000 0.066 . . .  7.044 SOLUDWT PERK . ... ... { ain rt
1.98 %8 0.02¢4 ... 2689 .......... .. { minrt
2.52 15892 0,027 1.29%8 9.088 %0 ........ 1.3
3.061 99177 0,028 .81 10,000 10:0..... ... .57 Peak match -0.0008
.69 M2 0029 ... W93 ...
3.7 52423 0,03t 1,089 14,000 M:O...... .. 1,20 Peak match -5,0053
3.889 uMe 0.032 1.077 1161 10:020H. ... .. 1,32 Pesk natch 0.0090
4132 10340 0.033 1,067 11417 100 3M. .. ... 0.61 Peak match 0.002¢
4,665  109%0 0.03¢ 1.020 12,000 12:0........ 6,29 Pesk match -0,0023
5.813 576 0.038 0.972 13.000 130........ 3,12 Peak match -0.0004
7.0% 16470 0.042 0.941 14000 14:0.. ... ... 6.15 Peak match 0.0002
8.5 50339 0.044 0926 15000 15:0........ 3,14 Peak match -0.0843
9,046  255% 0,045 0.925 15199 1%:020H. ... .. 1,33 Peak match 0.0072
9.520 11457 0.047 0.924 15.484 Sun In Feature 3. . 0.59 Peak match 0.0026  14:0 30H/16:1 IS0 I
10.378 171550 0.047 0.924 16000 16:0........ §.30 Peak natch -0.0024
12,106 60507 0.050 0.933 17.000 1%:0........ 317 Peak match -0.0031
1250 271523 0.0t 0,936 17.230 G0 WM. ... .. 1.45 Peak natch 0.0046
13.864 125340 0.00 0.950 18.000 18:0........ 6.68 Peak match -0.0013
14.899 159 9.0852 ... 18891 ... o
15,614 63508 0,061 0,977 19.000 1%:0........ 3,46 Peak match -0.0004
1,339 123130 0.053 0.998 20.000 20:0........ 6.30 Peak match 0.000t
18.3% 1000 0.040 ... 2098 ........00 00
19.026 63003 0.053 1.025 21,000 21:0........ 1.62 Peak match 0.0005
20,671 129580 0,054 1049 22,000 2:0........ 7.63 Peak match -0,0005
22.260 64677 0.065 1,070 23.000 23:0........ 1.88 Peak match 0.0000
23.806 63705 0.065 1,084 24000 24:0........ 3.87 Peak match 0.0005
26,303 62663 0.05¢ 1,089 26000 25:0........ 3.83 Peak match -0,0002
25.504 133005 ... BHY oo o
26,785 26752 0.%82 . k8 ... ) max ar/ht
.54 W/ 0479 . 632 .. e e ) nax ar/ht
29.9! 2465 0.085 ... MW ... o
30.35 123860 0.063 1,024 28000 2:0........ 7.12 Peak match -0,0003
32.5% 7} 090 ... BIE L ) max ar/ht
32.929 W9 0 L., W/ L e
34,978 87 0M2 ... VAN Lo s
35,202 128660 0915 0.891 30,000 30:0........ 6.43
e (1457 L, . SUMCD FCATURE 3. . 0.59 12:0 ALDE ? unknown 10,926

ARERERE

...........

.............

16:1 150 1/14:0 304

14:0 30H/16:8 150 1

95.69 176244 0 oo e
600D PERAK MATCHING: PLRK POSITION MATCHING ERROR (RMS) IS 0.0033.

33067000 1845032 176835

LONG0S (Rey 1,01 = MO

MRTCH «

B-5



10: 8319006  FRITY ACIDS WT-2 20 ML)

Bottle: 2 SAPLE (CUKARY)
1 frea  Rr/Ht Respon (L Hane ! Loment Coment 2
1,589 28105000 0,056 7.051 SOLUENT PERK . ... ... ( mnrt
9.623 1030 0.075 0.924 15,545 unknown 15.549 . . . 29.34 ((L dewniates -0.004
10,37 1641 0.049 0.924 16,000 16:0........ .78 (0L devistes 0.000 Reference 0.000
13.860 15 0,067 0.90 18,000 8:0...... .. 73.88 CCL deviates 0,000 Reference -0.00
0.7 137 0902 ... 2039 ... e
26.895 16200 070 ... & ..o o ) max ar/ht
27.561 ogee 0.262 ... 6.3 ... e ) max ar/ht
19.9%2 1603 0077 ... MW e o
2.9 3391 0147 ... B0M L. e ) nax ar/ht
36.649 M50 0.143 ... WEE L. o Y max rt

Solvent Ar Total Area Naned frea I Named Total Aent Nor Ref ECL Devistion Ref £CL Shift

78105000 31984 66 10.%0 Eret] 2 0.002 8.002
» QUESTION ANALYSIS: TOTAL RRER LESS THAN S0000. CONCENTRATE RHO RE-RUM.

wex ANRLYSIS NOT 5000 ENOUSK FOR LIBRARY SEARCH wes

B-6

( nylmi) ppb
[P 4
wo ¥
53
{43

o953

32\
‘o
2:0
V9 A

N

223 3




Appendix C

Analysis of B and A standard Mix By EPA-625 Methodology



ENVIRONMENTAL '
RESOURCE ASSOCIATES w
Arvads Cwmm 1-800-ERA.0122

Certification
PriorityPollutnT ™/CLP Quality Control Standards

‘ LOT N0, 91108
Parameter ot Cortified Value Advisory Range
e/l e/t
SASE/NEUTRALS -
Acenaphthylene 164 48-209
Senzyl Alcohol 159 26-287
bis(2-Chioroethyl Yether %.0 4.1-53 ;
2-Chloronaphthalene %.9 15-29 j
- DI-n-butylphthalate 3.3 5.4-43 ;
Nexachloroethane . 68.2 ar-m ‘
Naphthalene 13.1 5.0-17
Phenanthrene 90.0 49-108

ORIGINAL PAGE I3
OF POOR QUALITY

C-1




ERAR BASE/NEUTRALS STD LOT #911@8

]
1. 4E451
: 4
1.2E+57 p
' ' A ; :
. L . :
‘.GE"S“ i’ - L
o ' ! 3'3 : b =
c 1 3 . ' ..
s 8.0E+47 iji : ! :
c ) $*: 2 :
3 . S ;
< G.GE‘M: § ; l. £
) é ! i
4.0E+4‘: :_: E H -
] 4
2.0E+417
8.0E+0-
S 10 1S 20 2S 30

Time (min.)

35

QInGiNAL PACGE 10
OF POOR QUALITY

c-2




Appendix D

Acidic Liguid Extraction Results



ENVIRONMENTAL
RESOURCE ASSOCIATES w

Arvada Coloraco 80002 1-800-ERA-0122

Certification
PriorityPollutnT*/CLP Quality Control Standards

: LOT wo. 91108
Paramster era Cortified Yalue Advisory Range
se/t [T7%

BASE/NEUTRALS

Acsnaphthylens 164 48-209

senzyl Alcohol 159 24-287

bis(2-Chlorosthyllether 3%.0 4.1-53

2-Chloronsphthalens 4.9 15-29
. Di-n-butylphthatate 36.3 §.4-43

Hexachloroethane . 68.2 ar-m

Naphthalene 13.1 5.0-17

Phenanthrene 90.0 49-108

D-1




ERA BASE/NEUTRALS STD LOT 491108

35

38

Su 95 - MIWISIYY 1410 L
Sy g 96 —_SuBJyJURLE

25

(o]
N
Se ﬂO“ - ...— 1-41&44 -L <JU..
(V2]
v 1°E1 - sumjuyIydny
Su 7 gy - OveIBEsmyIenRy
[ "] - (eys3 Azw
[ 11) joysaiy 1 Ly | o
e pg - 40N} 1492888 (0-E 518 -—
[¥p]
Yy vy vy v L L] vy v v L] L )
w w un - - - - (]
+ .+ -+ + + + + +
W (%) (¥Y) (WY ] L W L L
- (4] [« o~ [~ (o) (o) Q
- - - @D e - o ®

UUCﬂﬂCSQ—u

Time (min.)

D-2



Data file: DATA:9/10_03.D
File type: 6C / MS DATA FILE

Sample Name: ERA STANDARD LOT $381108 - NEAT
Misc Info: 2.0 ulL INJ - 11 psig - Undiluted Std. for Quantit.

Operator : B BENSON

Instrument: MS_S5988
Inlet. : 6C

Sequence index :@
Als bottle num :
Replicate num

—_ 9

TIC of DATR:9/10_@3.D
|.BE+5]

1.6E+5;

24.545

1.4E+SE

| 2E+51

10.932

. QE+51

B.0F +41

Abundance

L

6.0E+4-

11.7650P. 804
17.968
—26.710

9.728

4.0E+4

r

2. BE+41

@,9[4.9: E O AN i A
S 10 15 20 25 309 35

Time (min.)

14.253

D-3



TI1C of DATA:9/10_03.D 10 {ntegration peaks found. Page !

Peaks Ret Time Type Widih Area Start Time End Time
1 9,728 8V 0.059 955326 9.605 9.839
2 10.735 W 0.089 1712477 190.510 10.841
3 108.932 w 0.976 4208404 10.0841 11.265
4 11,787 BV 0.058 8696829 11.866 11.776
S 11.804 VB 9.0S5 1336331 11.77 11.990
e 14,253 68 0.049 717485 - 14,118 14.363
7 17.968 B8 0.048 1[34114 17.9@7 18.057
8 19,323 68 @.051 ce1814! 19.234 19.457
9 24.545 BV 0.070 4205998 24.304 24.817

1@ 26.71¢ 68 0.965 1110176 26.634 26.800

D-4



TV

Data file: DATA:9/11_06.D
File type: 6C / MS DATA FILE

Sample Name: BENSON SAMPLE NUMBER 2
Misc Info: 2.0 ul INS - 11 psig

Operator : MUK

Instrument: MS_S5988
Inlet : 6C

Sequence index :
Als bottle num :
Replicate num

1.6E+57
1.4E+5£
| 2E 45"

. E+5

.BE+47

Abundance
(e 0]

6. 0E +41

4.BE+4€

2.0E+47

0.0 +0-

10

TIC of DATA:9/11_26.D

L]l

lL

15 20

v

25

Time (min.)

D-5




Abundance

stzo: 22 - Y)Y Mvg 3.974:9.819 min.

lBOBOg 43
9000 ; |65
8000
7000 ]
5000
5000 3
40001
3000
2000
1800 | >B
- Loabtihe et

($744) #744: 2-Butanone, 3-h
19000@ 43

9008 3 \\\ 45
50001
7000 3
60001
5000
4000
jpeed !° 27
2000 / 5
19@@% \

| 1\. i, /

73
/
I

a8

AN

%8

ydroxy- (8CISCT)

7

fYrom uHTH:S/ll_UB.D

p L~

20 30 40 50 60 70

Mass/Charge

D-6




Rbundance

s(66) Scan 4.640 min. of DATAR:9/11_@6.D

100003
3008 41

50081

70003

6000

5000

4000

1000

20004 g 65 83 .

ooRy .AJ. ..\\\:“1 | /

a.'. de ' 1h
($#855) #855: Benzene, methyl- (8CI)

10020 3
3000 d}
8008
7000
6000
5000
4000
3000
2000 46 O}

: \\\ / /
10092 - ‘\ _ ‘du_. . L1
e

65

8@ 108 128

40 6
Mass/Charge




ARbundance

stl179) Scan 7.859 min, of UHTH:!/ll_ﬂE.B
lOOBB} \

9000 164
0000
7000 ]
6000

sepey 43
3 / 127

40001
70003 N
2000 ]
3 §3
1 000 3 85 lfl ' AN

a. .u-|. / -/ . | all .l h

$30264) #38264: Pyrylium, 2,6-dimethyl-4-phenyl-, iodide (8
10000 3

3000} {84
8000 3
7000
6000 128

5800§ \\\

4000 1 141 169
3 / \\\
3000 .
2080 1
1 900 - o /
gl J,.l‘,
40 60 8@ 100 120 140 168 180
Mass/Charge

D-8




Scan 7.083 min. of DATA:9/11_06.0

AMU.

35.95
37.95
39.08
41.05
41.95
42.95
46.70

Abundance
47.00
109.09
180.909
108.00
936.00
3920.00
46.00

AMU.

52.75

85.00
101.00
126.9¢
127.99
138.90
139.90

D-9

Abundance
30.00
82.00
§7.00

2596.00
399.00
157.00
307.00

AMU.
141.06
141,95
167.95
168.95
183.95
184.95

Abundance
2871.00
439.09
94.00
S61.00
9689.90
318.90



(122:126 - 133) Avg 5.004:5.974 min. from DATA:9-11_086.D

300001
. 25000 {84
¢ 20000 | 27
T 150007 57 AN 155
3 10000 / //
= seoeq 39 | 85 103 \[ 141

O: goenseynte} ‘..../.../...,.1v,‘.‘4!|—-r....
0 co 6o 100 120 148 150 180
Nass/Ch!LgE
TIC of DATA:9/11 86.D

{.5E+51
o ]
2 1.0E+57
o L
o
c 1
3 5.0E+47 \t |
R TR | |

G.BE+BiLﬁ ‘e.L... bty d ey , ,

5

D-10




Avg 5.884:5.974 min.

AMU.

35.80
36.95
37.95
38.95
40.00
40.95
41.70
43.00
44.05
46.80
48.40
48.95
51.49
51.65
§2.25
53.05

Abundance
25.40
144.20
165.290
239.80
41.890
25.00
10.60
34.60
39.80
9.20
7.20
24.20
9.20
8.60
13.80
133.80

AMU.
S4.00
55.00
56.00
57.00
58.00
59.15
77.25
82.95
85.00
85.9%
86.25
87.20
102.90
126.99
127.90
128.99

D-11

from DATA:9/11_06.0

Abundance
17.40
733.20
653.00
6959.80
503.20
26.60
7.80
60.40
83.60
24.90
7.20
18.49
19.00
9630.80
5409.40
391.20

AMU.
129.65
131.05
138.99
139.15
139.95
141.00
142.90
152.00
152.95
154.00
154.95
156.00
183.95
185.00
186.00

Abundance
11.40
23.50

145,40
12.80
188.00 -
317.80
17.80
c4.60
80.40
230.900
4624 .90
1336.00
30994 .40
967.6@
39.40



Rbundance

s(221 - 238) Scan 8.085 min. of DATAR:9/11 @6.D
10900} 43 -

sgeey 71
8000
7000 -
6000

5000} ™
40001 (37 158

=B 7
oce 1l h | \ \

B-
($16387) #16387: Butane, {-iodo-3-methyl- (8CI9CI)
100001

90087 43 71
8000 ] /
7000
6000

5000 ‘3&\
40003
3808% 55

20001
3 127
1090%‘ \ ) \\]
a: —r— v L..,'......

40 60 80 108 128 140 168 180 2080
Mass/Charge

D-12



Abundance

t1t of pMtM:9/11 vE. O

.GE+Sj
.4E+S€ !

4 n E
.2E457 f F
BE+5
.BE+41 a

1| =

] 2 ®
.BE+47 }W: ~

o i

1an ™M
PE+4fez |- BY| B8 T

R b ]
LOE+47]

.BE+0

S 10 15 29 25

Time (min.)

D-13




TIC of DATA:9/11_06.0 12 integration peaks found.
Peaks Ret Time Type Width Area Start Time
1 3,895 B8 0.052 788240 3.519
2 4.642 BH 0.064 1208298 4.499
3 5.945 B8 0.063 4339767 5.813
4 7.063 B8 0.044 561023 6.993
S 9.888 88 2.038 550939 9.832
6 11.019 B8 9.078 2222233 10.912
7 11.910 BH 0.038 1273887 11.828
8 14.306 88 0.042 526831 14.230
9 17.992 88 0.047 g7045S 17.918
19 19.342 B8 0.057 5766990 19,207
1A 24 .55! ee 9.057 410770S 24.017
12 26.718 B8 0.967 1315329 26.644
R?wvtfb o B‘Se/ﬂe.t‘-n(s' wH ﬁcs'u} - M“‘ SI‘-—M
Peak Rt. 7 Eecruw-‘N
g 5. 44 550935 / 955326 x /%0 * 57077
[, .02 2212233/ 410%8¢ proe ” §2.80 %
g .7 1273857/ 1336330 A0 € 55 32%
.
$ 1931 s20831/ 1488 e roo = T34
7
9 117,99 770455///34111 x s00 §s.57 ¢
.
/o 15 34 57;6??0/5‘8!8/‘1’1 yeot * 71,12
. e
T 24 55 g1 67705 ) 4205978 ¥ 77.¢6
: 48 °
12 Av, 1% 315327/ 16l A e

D-14

Page !

End Time

W ~N;M e W

"
11

14,
18.
19.
24,
26.

.688
714
.038
.138
. 954
.335
.964

386
115
507
707
867



Dats file:
File type:

Sample Name:

DATA:9/10_04.0
6C / MS DATA FILE

WATER BLANK - EPA 625 EXTRACTION

Misc Info: 2.9 uL INJ - 11 psig - METHOD BLANK
Operator : B BENSON
Instrument: MS_S5988

Inlet : 6C

Sequence index @ 0

Als bottle num : ?

Replicate num : {

12000

<

18000

1
8008+

4

£000-

Abundance

4000+

20088-

TIC of DATAR:9,/18_84.D

5 10 15 20 25

Time (min.)

30 35 40

D-15



Abundance

100900 3
9000
8000
7000
60001
5000
4000
1000 ]
20001
1000

03

190003
3000 3
0000 ]
70001
6000
5200
4000 3
10001
2000 ]

{000

st2Y) Scan 3.774 min. of DMTM:9/18_64.D

39
/
1 ‘In

91

65 0t
N R l?{

vl .u” S | .

(#855) #855: Benzene, methyl- (8CI)

46

1

65

T

40

\\\ \\\ 86
I
60 80

v T T T ]

108 120 140 160 180
Mass/Charge

D-16




(923:0825 - 837) fAvg 51.491:21.535 min. from DATA:8/18_04.D

3 71
400 ™~ 149
s 5
c 3001
© b
T 200
2 ] 44 76 o3 Ul 3g 177
€ 1083 / S S/ ; AN
p Lt I i AL
60 80 {g@ 120 146 160 180

Mass/Charge

D-17



Appendix E

Basic Liquid Extraction Results



Abundance

6000
5000

1008

1000
20001

| 000

DFTPP MS Tuning Compound

198

442

255 \\\

100

150

186
A //}5
165
\4. | lll'\'lg\_J .“\l '\' — l. L l/'l , 1

spg 250 308 359 400

Mass/Charge

E-1




Scan 20.376 min, of DATA:1/16_02.0

AMY .,
39.05
- 44.05
50.05
51.05
— 57.05
68.95
74.05
75.05
76.05
77.05
78.05
o 78.85
81.0S
85.05
- 93.15
96.25
98.15
— 99.1§
101.00
187.15
108.15
110.15
111,15
117.18
123.00
125.15

Abundance
104.00
29.00
339.00
1540.00
172.00
2470.00
327.00
398.00
167.00
3064 .00
260.00
150,00
245.00
27.00
282.00
56.00
198,00
171.00
244.00
g21.00
172.00
2003.00
354.00
373.00
193.00
50.00

AMU.
127.15
128.15
129.15
130.15
135.15
147.15
166.15
156.40
167.15
168.15
175.25
179.15
180.00
181.15
186.15
187.15
193.00
196.15
198.00
199.15
203.15
204.15
206.15
215.00
217.00
221.15

Abundance
3407.00
20S.00
1166.00
194,00
105.00
104.00
83.00
73.00
236.00
159.00
134.00
108.00
155.00
74.00
745.00
254 .00
52.00
181.00
6380.00
453,00
60.00
147.00
1310.00
45.00
321.00
242.00

AMU.
224.15
225.15
227.15
244.15
245.15
246.00
255.00
256.00
257.20
258.05
274.05
275.95
276.05
281.20
296.05
297.20
323.20
334.20
265.05
372.05
423.05
441.15
442,15
443.15

Abundance
809.00
188.00
271.00
627.00
100.00

91.00
2999.00
407.00
42,00
167.00
212.00
1209.00
135.00
47.00
210.00
40.00
g82.00
82.00
148.00
88.00
215.00
544.00
3282.00
530.0Q



Abundance

o

1.6E+67
[ 4E+6]

.26 +6

—

_BE+6
8.0 +5
.GE+5%
4.BE+52

2 .BE+S]

Reagent MWater Blank - Extracted per EPAR 625

Ay lenesz

Joluene
—

D.0E +0-

5 - 10 15 20 25 30 35

Time (min.)

E-3




— — " —
] foluene tcontaminant 1n LHeC12)
)

1' i
- h d]

o ©2000- .

(8]

c 4
- 2 400007

S .
_ 2 200087 59 o) 131

B. '/ ' x/ m / 1 /
— 40 60 80 100 120
Mass/Charge
Xylenes (contaminant in CH2C12)
4.8E+57 /
: o 16

o 3.0E+5] /

I} .

c ]

5 2.@E+57
_ c ] 2

3 ] 63 65 77

el a

2 1.BE+5] qg TN / / /

P BE+@:—r:'/, e Y N U :':h‘. ettt I A
40 50 €0 70 8@ 90 180 110

) Mass/Charge

E-4




Data file: OATA:\/\S_O\.D
File type: 6C / MS pDATA FILE

Sample Name: NEAT STANDARD - ERA BNA Std 891108
Misc Info: 1.0 ul in) ~ 8 psig
Operator : B BENSON

Date : 16 Jan 91 11:45 am
Instrument: MS_5988

Inlet : 6C

Sequence index : e

Als bottle num @

Replicate num i

ERA BASE/NEUTRALS STD LOT# 91108

f
2.0E+57 .
1.BE+5] : : 5
|.BE+5? T : ; -
1. 4E+51 t e .
© : s il -
2 1.2E+57 x i £ £
o N = S a o a
-g . - “@ H -
= {.BE+57 o i 3 E
= ] s |5 = z 3
8.QE+4] I E - :
5.0E+41 il oy :
4.QE+41 2 3
2.@E+4€ { l
:_A._/L - Ll
G.BE*’B-'—fI Ty v 1 ——rr 1 T 1‘%“7#. — 1T

10 15 20 25 30

Time {(min.)

E-5 .



Abundance

BRSE/NEUTRALS 5TO #951108 Integration Results

i :

PE+51 h ?

J [ 2] h
BE+57 x
6E+57
.4E+5{
2E 451 2

] &

.GE+5: o e
.BE+4{ <

: R
.QE+47 % @

OE+47 2 -z

] @ it
WJU[ | L
-BE'}B:“’_TI""li—-**'g"l" '11!""1"-'1--va1

E-6 .




TIC of pATA:1/16_01.0 8 integrati

Peak# Ret Time

o~ uU s N

9.683
10.893
11,780
14.242
17.975

19.319.

24,549
26.728

Type
BB
88
Bv
88
BB
BV
BY
BB

width
0.053

060606

.071
.049
.047
.044
.051
.50
.047

E-7

on peaks found.

Area
£91022
3984233
1907761
508422
1106799
6844013
£195442
2051028

Start Time
9.614
10.708
11.693
14,164
17.909
19.228
24.438
26.607

Page 1

End Time

1Rl
i

24

.804
.257
.861
14,
18.
19.
L1007
26.

332
088
454

842



Data file: DATA:1/16_04.D
Film typm: R/ MS DATA FlI.F

Sample Name: ERA BNA Std - CH2CL2 EXTRACTED STANDARD $91108
Misc.Infn: 1.8 ul inj -.R psig
Operator : 8 BENSON

“Date : 16 Jan 91 2:32 pm
Instrument: MS_5988
Inlet : 6C

Sequence index !
Als bottle num ¢
Replicate num @

-_a e

E-8



FPA 625 EXTRACT of ERA Base/Neutral Std # 91188 in H

Gu g g - PImjEyIYY (AINqI) ——mme [

A L‘LLL

35

30

L a2 T T Y

v R85 - auassyjueuByy s
[gV]
Su_94) - suasjdyyydevsay d L w
fu g p7 - auva|syiydevosojyy.g I||j||J L
- N
fu gy - Fus|eyIydey e —-—
fu 2°'gg - Jueyjan.ojylexay 1 s

8u g5y - joyeI Y jAzvag U F

Wu g - 43413 |AylEouoy)-2 X1

(JusuiuwEjuol) fesua 1AY

ec—C—— i

-4

10

(FURU ISRIUOY AUADLL ik |
L..ll\l\l\
B At B St S e . s e o i BB i I S S0 BN AL B ML RN AN L RA BILAN SALELIA SN ]

(Ve w (¥ wn n < < < < (o~}
+ + + -+ <+ + + + + +
[ V] (99 L L L Ll (%] Ll Lud LJ
(e ] (&) ~r (g V] {an] Q (an] Q [a) [an)
- - — - - @ w ~r qV¥] <

oucnmuCDQE

)

Time (min.

E-9



Abundance

TIC of DATA: 1/16_04.D

24.8652

26.825

-—— 14.385
———18. 183

15 20 25

Time (min.)

E-10 ’



TIC of DATA:1/16_

Peaks Ret Time

o~ U eI -

9,842
19.987
11,920
14.385
18.103
19.438
24.652
26.825

Type
8B
BV
BB
Bv
B8
BV
BB
B8

Width
0.054
0.053
0.043
0.072
0.087
0.046
0.070
9.048

4.0 8 integration peaks found.

Area
717214
918446

1127141
499439
772676

4787863
2986620

E-11

8611186

Start Time
9,753
10.915
11.864
14,310
18.007
19,348
24.518
26.731

Page |

End Time
10.044
11,183
12.054
14,487
18.231-
19,652
24 .810
26.922



Data file: DATA:1/16_05.0
File type: 6C / MS DATA FILE

Sample Name: Hygiene Tank 2 MeCL EXTRACTED per EPA 625
Misc Info: 2.0 ul inj - 8 psig
Operator : B BENSON

- Date : 16 Jan 81 3:29 pm
Instrument: MS_S988
Inlet : 6C

Sequence index
Als bottle num @
Replicate num

—- 09

] EPA 625 Extract of Hygiene Tank 2

50000

10000 ]

10000

Xylenes {contaninant)

Abundance

200001

e

12008

TRV | P00 Y 5

0]

T Y T L R SuE |

S‘ | 10 15 20 25 30

Time (min.)

E-12



Abundance

(39:104)

7990%
eeoeé
seeeg
4@9@%
39@0%
29@@%

1 200

L/

85

1684

Avg 5.384:5.437 min. from DATAR:1/16_05.D

234

2

100

Mass/Charge

150

200

E-13




Abundance

s(234)

120003
30001
8000
70001
60001
5000 3
40007
31000
20081
1808 3

130003
30081
5000
70001
50001
5000
40001
30007
2000
1000 3

(#957) #357:

Scan 8.404 min.

39
/
I,

l

)

:

e

\

8

8

lll‘
Tt

of DATA:1/16_05.0D

2-Cyclohcxen-1-one (8CI9CI)

40 50

60
Mass/Charge

70

30

E-14




Abundance

s(268)

1@@083
3000 3
0000 ]
7000
5000 3
50001
4000
300801
2000 3
| 000 3

51

l@BBBg
9000 3
00001
70001
5000

5000 3 N

40001
30001
20007
10007

23111 ot

(#1723) $1723: Ben

Gcan 9.161 min.

\

K

55 N

\\\ /// 91 \

| \/l I

\
47 1pS

62
n/‘ '1‘1 — ll

of DATA:1/16_05.D

1314

|

zaldehyde (RCN) (DOT) (BCISCI)

147

N

9

60 80

100
Mass/Charge

1208

140

£-15




Abundance

108020 ;
3000 3
0000 3
70001
60001
5000 3
L
1000
20001
1000 ]

1@888@
3000
50001
70001
60001
50001
4000
19001
20001
1@@@%

s(372) Scan 11.476 min. of DATA:1/16_05.D

\

los {13

91

77
57 /

AR R

($4775) #4775: Benzene, {,3-diethyl- (9CI)

N

fes 119

134

134

49 60 8@ 100 120
Mass/Charge

140

E-16 .




Abundance

s(B826) Scan 21.6085 min. of DATAR: 1716 ©5.D
19080 3 \ -

9000 I
3800 .
7000 /
5008
5000 3
2222 43 177
2000 ] / 185 AN
| 00 -

($19830) #19830: Diethyl phthalate
1000887

9000 3 {49
0000
7000
6000
5000

00 177

4900

3999% 65 15 ™

2000 3 222
1000 / N AN

ST T SRR W L 1

60 gp le@ 120 148 6@ 180 208 228
Mass/Charge

E-17 .




Rbundance

10000 3
9000 3
5008
7000
5000
5000
4000
31000
20001
{000

0

¥
100007

3000 3
5000
70001
5000
5000 3
40007
30001
20001
1 008

s(840)

44

/
o

1854@) #&854@: Benzeneethanol,

Gcan 21.916 min. of DRTH:I/IS_GS.D

187

185

N

79

N\

147 179
152 /

| '\‘/ |

ol |

|
N

187

81

~

beta.-methyl-.alpha.-pheny

\ 1;9
. J!' A ||L . N th 4

p

6@

T

i6@ 180

1gp 1208 140
Mass/Charge

8o

200

E-18 ’




Abundance

s(886:887) Avg 22.942:22.965 min, from DARTAR:1/16_0S5.D

1990@% \
3@e83 45

-

8000 eq
70003 4
5000
5000 97
40001
3000 d

/
?gﬁgéé | I.\‘ “ ‘127-

g: |
($23965) #23965: 5-Octadecene, (E)- (CIZCI)
100083 \

9008y s
8000 3 69

7000 4

SGGGE g7

5000 /

40001

310001 s

20001 \ J 2nq 252
1

110

10007

9: v T T T T y T T v  guam——

50 100 158 200 250
MasssCharge

E-19




s(1058:1068) Avg 26.771:26.815 min. $rom DATR:1/16_05.D

100003 \
3008 3 {49
80001
70001
5000
LITE
4000
30001
2p00] 44 76 {94

e;d IR Y Il T \

$26907) #26%9@7: 1,2-Bcnzcncdicarboxylic acid,
1@88@3 \

3000 3 149
80001
70001
60001
50003
40001
30001

Abundance

020}/ / ,//- ” //)ga | i?s /

223

butyl 2-methy

1eaa§//// /S S ,}97 7P / 213\\

QEL—klrL,L. b . 1

50 180 150 200
Mass/Charge

E-20 '




’
I~

ARbundance

s(1871)

180003
3000 3
3000
70081
6000 ]
5000 3
4000
30001

2880% fﬁ

81

67

N

1 000 3 ‘
'hl o

8:'

(#7938) #7938:

10000 3
90001
8000
70001
5000
5000
40001
310081
20001
1@@@%

49

1

81

\\\

lhl' ll‘\'l( . (

/BP 114
185
o/

|

Cyclohexane, {,2-dichloro-,

90 116

—

Scan 27.061 min. of DATAR: 1/16_08S5.D

35 0
|

/
|
trans~ (BCI9CI)

9

=

T

60

80 100 120

Mass/Charge

E-21




Abundance

. s(1271)
18800@

9000 3
5000 ]
7000
6008
5000
4000 44

31000
2aee§ ///
| 020 1

esl‘ i

100003
3000 ]
5000
7000
6000 3
5 000 ;
4000
30001
2000 3
1@09@

Scan 31.514 min. of DHTH:I/lS_QS.D

9!
/

il

91

Y
| .Juuh i

/

\

48

104

||

\

49

104

178
/

T

206

/ 238
/

|

($30323) #38323: Benzyl butyl phthiWate

206

238

282

8- .
50

1008

150
Mass/Charge

200 250

E-21




Abundance

<(1285) GScan 31.828 min. of DATA:1/16_05.D
10000 3

98@0% 129
8000
70001
6000 ]
5000 3
49001

ST
30001
2000
oea | hl

N\
. .t\ b

($34749) $34749: Hexanedioic acid, dioctyl ester (8CI)
18@@83

QBBBE 57 129
goedy /
78@8%
B@BG%
SGBBE 112
4000 1
3000 1 241
2800 \ N\ 259 370
{ 000 3 ' /

= i | | N\

er- vrot ot T Tr—rr v v 1 7 Yt r—p—T T T
50 1080 150 200 250 300 350
Mass/Charge

259
/

E-22




Appendix F

Diethyl Ether Extraction Results



Data file:
File type:

Sample Name:
Misc Info:
: B BENSON

Operator

instrument:
: 6C

Inlet

DATA:10/11_01.D
6C / MS DATA FILE

WATER BLANK for Ether Extraction of HT-2
3.0 uL inj. - 11 psig SAMPLE 1@8/10_01

MsS_s988

Sequence index : @
Als bottle num @ "]
Replicate num ¢ 1

4
60000 ;

50000 1
40000

10000

Abundance

20000 -

Water Blank for Ether Extraction of HTZ2

‘|!1v111v7‘|I1

| e GH S S St SN SENLARL ARE SRR SR

5 10 15 20 25 30 35

Time {(min.)

F-1




Data file:
File type:

Sampla Name:

Misc Info:
Operator :

Instrument:

Inlet

Sequance index :
fAAls bottle num :
Replicate num

DATA:10/11_02.D
6C / MS DATA FILE

HYGIENE WATER - Ether Extraction of HT-2 - WRT 3A
3.0 uL iny.

- 11 psig SAMPLE 18/10_02

ARbundance

500080 ]

50000 -

P

*T-% 56 8P L84

AT7.71 indopantane

“WY 9.27 8P 198

T LL.6L BP 185 (l120)

42000

r

30000

RY S.30 B8P 98
8)

RT 2.86 8P 178
RT §.22 6F 184

RT 12.25 &P 185 (1)

-
%

Ether Extract of HT2

BHT ~1 ppm

iodofore

RT 15 68

.
—
[~

4

v1vyrvvv—|v11V]vvvv,

20 25 30 35 40 45

Time (min.)

™y

-

—
un

F-2




Rbundance

5500
5000
4500?
(000-
35001
3000
2saa§
2000
(500
1eee§
500 -

Extracted Ion Chromatograph - Ion 127 iodine

10

from Ether Extract of HT?2

15 20 25 30 35 40 45

Time (min.)

F-3




Abundance

4aaa§
3590%
3000
2599%
2eee§
15ae§
1900

500 1

Extracted Ion Chromatogqram - Ion 127 fodine

]
fron Nater Blank fpr HT2 Ether Extract

P |
Y

20 25 38 35 40 45

Time (min.)

15

F-4




(33 - 39) Scan 3.863 min. of DARTAR: 10711 B2.D

3800 170
o
.E 2000 1}7 142
2 o0 3 4 241
z 2 oss S
0 A . b \
58 100 150 200
Mass/Charge
(92 - 98) Scan 5.221 min. of DRTR:18/11_02.D
Seea
, 4008 184
c 3000 127
©
.:ga 2098 57\ / 133 207
T 1p00 L 74 JL 1’ N
/
s VI N — R S e
60 88 180 120 148 168 188 200
Mass/Charge
(99:1@4 - 111) Avg 5.376:5.488 min. from DRTA:1@/11_82.D
3000
. 2500 69 98
© 2000 /
< 1seey ¢4
2 18089
=2 118
T 184 207
500 L l l 135 155 )
o 10 1 O TN A A S
40 60 %) 1g@ 120 148 1686 180 200
Mass/Charge
(152 - 159) Scan 6.556 min. of DATA:18-/11 _082.D
. 20000 1|84
§ 15800
-E 1800887 43 127 Bﬁl
£ o0 | Y ( l 189\
@%l.‘.;‘,/'",.Yv,.'.,.Ifw,.f. S SE— !
40 60 8@ 100 120 140 160 180
Mass/Charge

F-5




(204) Scan 7.714 min. of DATA:18-/11_02.D

198
LIl 21
43
S oeeve] 7 N
S 155
S 6000 127
/
3 4000
T peo 109 JL L
0 i S s BN At o o il
40 60 68 1@@ 120 140 1@ 8@ 200
Mass/Charge
(274 - 279) Scan 9.273 min. of DATA:18/11 _82.D
YL \\\ 1%3\
, 5000 a7
Q
c 4080 141 169
T 3000 (27 /
é? 20009 42 /
jeeed /
%) byt -
40 60 8@ 100 120 140 168 180 200
Mass/Charge
(562) Scan 15.681 min. of DATAR:18~s/11_82.D
2500 367
§ 2000 Jas
° 1500 127
E 1 600 / AN
2 85
se0i l l |
g 1o

Yty vt Iy v v vror v T—r—7 7 ¥

100 158 200 250 300 350
Mass/Charge

F-6




(379) Scan 11.688 min. of DATAR:18-/11 _82.D
1 77 \
: / 105
S 10001
o
E : 1208
3 500 84 /
a { 50
: 1 / \
") .‘5,,”,.'”“,..,.r,r.,......,1.,7”7,.1
58 60 70 80 30 100 110 1208
Hass/Chatge
(488) Scan 12.254 min. of DRTA:1@/11_02.D
15001
o : 77 185
o ‘ /
S 10001
o 4 136
5 1 oy /
o 50081 107
@ ; 65
:/ / | l/
R e T L o e e e o SUSRIESLS |  SUN———— ( S
60 70 80 90 108 110 128 138 140

Mass/Charge

F-7




Appendix G

Solid Phase Extraction Results



Abundance

CSAMPLE 828 @1 WRTER BLANK

1S 20 25

Time (min.)

30




Abundance

L2E +51
.BE+5f
.BE+41
LBE +4 1
.BE+41

1
.DE+47

.BE+B

P——

SAMPLE 828_@2 ERA BASE NEUTRALS STD LOT ¢ 91l1@8

EPR 525 EXTRACT OF S08 ml

p— p—__ee T Ty

10 IS 20 25 30

Time (min.)




Abundance

09000
79990%
seeee%
saaee%
49999%
3aeaa§

4

20000

4

100080

0-

SAMPLE 828 83 EPA 525 EXTRACT OF HYGENE TANK #3
SPIKED W~/ ERA BRSE/NEUTRALS STD LOT #911086

10 15 20 25 30 35

Time (min.)




Abundance

§(292) Scan 9.668 min. of DATA:STDB/29.0

100003
9809% 93
8008 03

70007 /
60001
5000 95
4000 yd
31000 ]
2000 43

1900 \\. \ | 1;1
i -JI - | ' '

4
Bd b

ey <’ 43 93
eeeaéx//
70001
6000
5000 a5
40003 yd
10001
20001
1920 l |

207

($6135) #6135: s-Dichloroethyl ether

g LTt ——— T
40 60 gp 10@ 128 140 16
Mass/Charge

L S

@ 180 2080

-

PRECEDING PAGE BLANK NOT FILMED

G-5




Abundance

100080
9000
8000
7000 ]
6000
5000
40001
30001
2000
1900

108803
9000
80001
7000
£000:
5000
40001
30001
20001

s(345)

51

51

19001

5@

Scan 10.849 min. of DATA:STDB,29.D

9

7

i ﬁhd a“.i. i

($1808) #1808: Benzenemethanol (aCI)

\

9

188
/

{08

25

3 28l

%P? \\\\

AN

100

150 2080
Mass/Charge

250

1 | Y




Abundance

s(385) Scan 11.739 min. of DATR:STD8,/29.D

17

131

82 /
L

47

[}

i

wil

281

N

($21667) #21667: Ethane, hexachloro- (8CISCI)

117
/

166

128

e

!

481

i

T Y

5@ 100 150
Mass/Charge

200

v L g Y

250

v ni

-y




Abundance

s(4395) Scan 14.186 min. of DATAR:STDB,29.D
10008

90080 128
6000
7000
6000
5000
4000
31000
2000 64 77 281

| 000 i 267 .

B -IL J . h il '
($3892) #3882: Naphthalene (RCN)(DOT)(BCISCI)

|eeee
3000 128
3020

7000

5008

5000

4000

1000

20089 °/
1008 l i

B T ‘ IL A Y T Y T L SENEEE SN { nJ T A A v

AN

50 100 158 200 250
Mass/Charge

G-8




Abundance

10000
S000
8000
7000
6000
5008
4000
3000
2008
1eee

@

s(662)

50
/

Scan 17.982 min. of DARTR:5TDB/29.D

63

/

81
/

. .J L IM.h | cl,

181 122

RN

62

.|I

($9824) #9824: Naphthalene, 2-chloro- (8CISCI)

10008
9000
8080
7000
60080
5000
40080
3000
20800
1 000

%

3

/
|

77

s
L

107

~

L1

“-r ag T

60

v

T

80

100 120 148
Mass/Charge

Y v T

160




Abundance

19000
S08ee
8 0@
7800
68080
S0
40800
e)]%]")
2008
1800

19000
9008
8000
/7000
6000
5000
4908
3go0
2000
1000

s(721) Scan 19.238 min. of DATAR:STD8,29.D

76
- 63 / 99\ 100 126 |
/ 135 l
/
..nI |I| b Il./ I / )

" (TN readls

(#7308) #73988: Acenaphthylene (BCISCI)

————

152
76
/ 98 102
l S 126 141 II
60 8@ 100 120 140 160
Mass/Charge

G-10




Abundance

190800
9000
6 880
7200
60080
52800
4000
3000
2009
10800

1e8eo
3089
8000
7000
6009
5000
4008
3000
20eg
1 008

a

s(956)

5@

N

Scan 24.46S5 min.

76

l'l

/
ﬁf J' A". ig

of DATA:57TDB,29.D

152

126 /
S |I|l

N

(#12790) #12798: Phenanthrene (BCISCI)

40

60

v T Y

80 100

}20' 140 160 1680

Mass/Charge

G-11




Abundance

(1854) Scan 26.646 min. of DATA:5TD8/23.D

22009% 149
29909@
1eaee§
16000
14008
1aaea§
1aeea§
goee]
saea§
4999? 56 184 223

2aae§ \\\ {f \\\ 121 \\\

/

e:dLr+JLJ ,J,.TL,”w. A ———— rvf,L,‘jL
40 60 060 1900 120 140 160 180 28@ =220
Mass/Charge

G-12




Abundance

19000
eeaeé
6000
7aeoé
60001
5000
40001
aeeeé
eaea;

1800

(#26983) #26903: Dibuty! phthalate (RCN)

86

AN

104
/

149

121

/

Ll

223

N

278

AN
!

T

108

150

Hass/Cha(ge

200

258

&

G-13




Abundance

.4E+S€
.2E+Sé
.BE+55
.8E+4:
.0E+4;
.0E+4;
.0E+4§

.0 +p

—1 D.B4?
11.741

.6639

10

TIC of DATR:STDB/29.D

E

&
3
8 b
« ¥
E : [4.¥]
oy l.t, ::~“El,.‘.. I e o o
1S 20 25 30 3S 40

Time (min.)

G-14




TIC of DATA:5TD8/29.0 8 integration peaks found.

Peak$ Ret Time

| 9.669
2 10.847
3 __nas
4 _14.184
) 17.900_
T 15,240
? 24.457
8 26.642

Type
B8
BB
B8
BB
BH
BB
es
:1:]

Width
0.056
2.069
2.072
0.039
9.057
0.049
0.053
0.043

Area
618795
1307732
1192
445618

7789%8,

4396432
3443289
841402

G-15

Start Time
9.5589
10.78S
11.654
14,117
17.816
19.131
24.335
26.530

Page !

End Time
9.820
11.141
11.899
14,317
17.958
19.374
24.636
26.73@



-

f,"/ﬂ-\»£1

e rrarc? 07 T e - -~ -
Aanc, +O ‘{ r‘bp 5 3/“/ ‘a-‘\j(‘{lJ
s conc, Skowid be 3,/3 o pest
. Pr‘d\h"‘u( r)oa(
TIC of DATAR:828_©2.D
1.2E+5]
1.BE+5
o B.8E+4:
c ] &
= ) ) ]
S 6.0E+4] f
L8
(v ey
4.BE+4- ~ .
:m ‘i‘ o 8 E :4
2.0E+49 R = &= = |3
* Jv
0.0E +0- SVSN Jl 1
5 18 IS 20 25 30

Time (min.)

G-16



TIC of DATA:828_02.0 1@ integration peaks found.

Peakt Ret Time

! 3.796
2 6.308
3 5.530
4 7.177
S 11.736_
.g____JA.uuL
7 17.898
8 19,232
9 20.144
T )

';Z+‘ Jomat

.19 HeﬁhJULﬂ#‘L&ue
.19 ﬁJA,kM4Ja»¢
1. ?7 Z—dMafHJJML

H,Z‘S Ace ngt‘laa

;“iv‘/q ?km‘“mf&»(.

Types Width
88 0.051
es 0.042
a8 0.041
88 0.040
88 8.039
es 0.058
8H 0.038
8B 8.059
88 9.038
BB 0.074
4 Recovened

Area
265162
1928211
3053986
700886

330625
180480
227913

1535996

248498
636514

Start Time

N O W

. 732
240
474
.120
.567
.120
.843
.158
.061
. 352

(33eeas = H47352N /00 = gy Yo
(196480 * 16716630 : [0F7T

(227913 + 2920297 re0
(153579¢+ 164 8662) X0 = G370

(e384 & gaizsnyxwe = 497

G-17

Page !

End Time

.932
.462
.819
. 290
.80S
.299
.968
.370
217
831



Appendix H

LC and LC/MS Analysis Results
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Data file:

File type:

Sampla Name:

Misc Info:
Operator

In;trunent:
Inlet

DATA:19/28_12.0
LC / MS DATA FILE

Hygiene Water HT$3 - Bio-Rad lon-Ex Filtered
25 ulLinj - PRP-X300 @ 1.9 ml/min

: B BENSON

MS_5988

: TS

Sequence index :
Als bottle num :

Replicate

num

ﬂ
40000
35000

12000

25800

P

ARbundance

29@99}
]

-

15000

-

TIC of DATA:18,28_12.D

T T

1.0

7

2.

9 3.8 4.0 5.0

Time (min.)

H-2




Abundance

(37 - 28:36) Scan 2.733 min. of DATAR:10s28_12.D

80001
60001
40001

20001

\

114

132 138 227
( 1;2 \\

1 Il A
T T "

L

o]

120 140

160 180 200 220
Mass/Charge

Abundance

(39 - 42:48) Scan 2.874 min. of DRTH:10/28_12.D

|p@0e:
8000
6000
4000 1
2000

L

\\l \\: 1;9 152 DR

\

121

14 133 174

i

g >

1@ 120 130 140 150

-y

160@ 170 180
Mass/Charge

Abundance

(76 - 66:73) Scan 5.475 min. of DATA:18/28 1
25000

<

20000
15000 ]
10000
5000

115 133 166 181

/

2.0///

227

B:

/ / /

T

120 140 160 180 2080 220

Mass/Charge

H-3




Datas file: DATA:10/28_01.D
File type: LC / MS DATA FILE

Sample Name: THALLIC ACID - 1.2 mg/10 ml
Misc Info: 25 ul INJ
Operator : B BENSON

Date : 29 Oct 90 1:59 pm
Instrument: MS_5968

Inlet : TS

Sequence index : 0

Als bottle num : "]
Replicate num : 1

Phthalic Reid - 2.4 ug - Thermospray B.1 M RAcetate Buffer

] \
4
15%83 184 u (NHO+
o :
S 100081
-- p
< ]
é 50007 167 202 359
VA W N
1508 200 250 390 358
Mass/Charge

H-4




Data file: DATA:10/28_02.0
File type: LC / MS DATA FILE

Sample Name: SALICILIC ACID - 1.6 mg/1@ ml

Misc Info: 25 uL INJ
Operator : B BENSON

Date : 29 Oct S0
Instrument: MS_5988
Inlet : TS

Sequence index !
Als bottle num :
Replicate num

0
0
1

2:07 pm

Salicylic Rcid - 3.2 ug — Thermospray B.1 M Rcetate Buffer

N
500 119 138 M+
" 114
g 400 /
T 300 M (NH4)+
& 200 15{ “< 188
165
Rk I 1 AR e
100 120 140 160 180
Mass/Charge

H-5




Data file: DATA:19/28_03.D
File type: LC /7 MS DATA FILE

Sample Name: 4-HYDROXYPHENYL PYRUVIC ACID - 1.2 mg/10ml
Misc Info: 25 ulL INJ
Operator : B BENSON

Date : 29 Oct 90 2:16 pm
Instrument: MS_5988

Inlet : TS

Sequence index : 0

Als bottle num : 0

Replicate num @ 1

4-Hydroxyphenyl Pyruvic Rcid - 2.4 ug Thernospray

from B.1 M Rcetate Buffer
\ A

2087 |iq {36 170
o 400
-
o 300
3 200 25¢2
g 184 2y }39 206

Lm~+JLélﬁﬂA~+bwﬁ—qLﬁ ARSI DS IO WO
1008 150 200 258
Mass/Charge

H-6




Data file:
File type:

Sample Name:
Misc Info:
Operator :

Date
Instrument:
Inlat

: 29 Oct 90

DATA:10/28_05.0

LC / MS DATA FILE

SUCCINIC ACID - 1.4 mg/10ml
25 ulL INJ
B BENSON

2:30 pm
MS_5988

: TS

Sequance index 0
Als bottle num : "
Replicate num : i

Succintt Rcid 2.8 up - Thermospray B.1 M RAcetate Buffer

23000
[ &)
§ 15000
'g 18000 MONHA) +
- 118 120
a 5008 191 154
100 120 140 160
Mass/Charge




Data file:
File type:

Sample Name:
Misc Info:

Operator :

Date
Instrument:
Inlet

DATA:10/28_06.0
LC 7/ MS DATA FILE

CITRIC ACID - 1.7 mg/idml
25 ul INJ
B BENSON

: 29 QOct 90 2:34 pm

MS_5988

¢ TS

Sequence index : ")
Als bottle num : ]
Replicate num : !

Citric Rcid - 3.4 ug - Thernospray 8.1 M RAcstate Buffer

8000 [N (NHA) +
] 210
© 6508007
< )
g 4000 1
3 ] M+
o J 192
T 208871 119 138 148 ! 228
ol b L S I
120 140 1608 180 200 220 244

Mass/Charge

H-8




Appendix I

Procedures and Instrumental Parameters



440 SYSTEMATICS: 20. GENERAL CHARACTERIZATION

TasLe 1. pH indicators for culture media ‘
Conen My om- AIDL (i v
. . 1 : 0.01 N NaOH
Name pK pH range and colors ployed in media h
solve 0.1 g
Phenol red o 78 6.9(Y)-8.5(R) 0.010-0.030 282
Bromothymol biue 71 6.1(Y)-1.7(B) 0.010-0.032 16.0
Bromocresol purple . 6.2 5.4(Y)-1.0(P) 0.010-0.032 185
Chlorophenol red 6.0 5.1(Y)-8.7(R) 0.0156 23.6
Bromocresol green 4.7 3.8(Y)-5.4(B) 0.020 14.3
* Symbols: Y, yellow; B, blue; P, purpis; R, red.
* Por addition to culture medis, dissolve in alcohol or prepare an aqueous solution using 0.01 N NaOH. M

lect the granules by centrifugation. Suspend the TasLE 2. Number of parts of KxHPO, solution and
i solution required to obtain potassium

granules in water and dialyze against running KHyPO, .
tap water until free from chloride (use AgNO, phosphate buffer of various pH levels

on a small portion; there should be no precipitate K;HPO, KH,PO, pH
water. In a series of centrifugations, wash the 55 45 8.9
granules several times with acetone. Place the 61 39 70
granules in a Soxhlet apparatus and continu- 67 33 71
ously extract them with acetone-ether (2:1, vol/ 72 28 7.2
vol) for 3 days to remove non-PHB lipids. Fur- 7 23 73

ther extract the granules with hot diethyl ether,
pulverize them, and dry them under a vacuum.

Determine the dry weight ~~ 4.18. Standard Solutio fo; Gas Chro-
After drying, disperse tt natography (7 ? B
phosphate buffer by mear £t , .
and sonic oscill standard nu:ture of volatile fatty acids (ca. 1 meq/
trated suspensic . PRy B - o £ o087
autoclaving, an mMi 55\”3 h‘wﬂw L 00573/
: culate how mucl " Propiémic scid . .....ne. i 0075 ml ¥
: one needs to ad: . . ~ ecd ... DY T
a final concenty 15ochprowe At A albd e 0.091 ml v/
overlay describe Teoveldticocd ... .- e gieml 7
— | Velegiaashd e o 0200 v
20.4.18. Potass %ﬂ &g:{/
Prepare 02 M Heptibok kead 0142 ml v’
KH,PO.. Mix the eviuwe Distilled water 100 ml

in Table 2 to obtain the appropnate pn vaiue.
The mixture (0.2 M phosphate buffer) can be When using the standard mixture, acidify and
further diluted to give the desired molarity. Also  extract 1 ml of the solution with ether for gas

-‘ see part 6.1.2. chromatography.
‘ 20.4.17. Phosphate-E
‘( 10x Stock soluts . .
N o 110 ARG Ethanol
wie 2 (Ebana 4
. Propanot . . . 0036ml (05mM
NaCl, reagent| ‘eo\o»"mna‘_/s, ' e 0.005 ml ‘(0.0GmB)d)
. . i S T o0led  ©1mM) v
Dissolve ingredie yntancl 0006 ml (0.05 mM)

volume of 1,m n 0.008 d‘ ‘w mM) -

b i) S

Working solution S . .
Stock solution 1 ml of the mixture with ether for gas
Distilled water _ matography.

ORIGINAL PAGE IS :
OF POOR QUALITY
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Procedure for the analysis of sugars and grganic acids using HPLC

Simple sugars and low molecular weight organic acids can be
moni tored simul taneously with HPLC using a BioRad organic acid
column and a Refractive Index detector. The detection limit was
determined to be 0.5 ppm for both sugars and acids. With this
procedure, however, both water and soap component peaks are

visible.

MATERIALS

HP109@ Mainframe with autosampler

HPBSB Data Station

HP Refractive Index Detector

HP 3392A Integrator

BioRad HPX-B87H Organic Acid Analysis Column (with guard column)
HP autosampler vials

3.81N H2S04

METHOD

Sample preparation:

Shake samples before filtration.

Filter each sample through a Gelman LC-13 or Acrodisc filter
(@.45/m) using a 1@cc luer—-loc glass syringe.

Collect the sample eluent in an autosampler vial and cap
using Hewlett-Packard’s vial crimper.

Place in autosampler carriage and inject.

HPLC parameters:
Solvent: @.@1N H2S04 (purged with Helium)

Flow rate: 8.8 ml/min

Column: BioRad Organic Acid Analysis Column with guard column
Column Oven temperature: 65°C

Detector temperature: 4@°C

Chart Speed: 8.5 cm/min

Attenuation: 2 or 3 depending on concentration of sample
components

Peak width: @.04

Threshold: 3

Area raject: @
Injection volume: varied as listed in data table, depending on

concentration of sample components
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Sugars And Organic Acids Standard

Results from a 2«1 injection

Component Retention time(min) Area Concentration (ppm)

Mal tose 5.76

- Lactose 5.76
Citric Acid 6.00 -
Glucose &6.89 71746 6

— Pyruvic Acid 7.18 52893 102
Fructose 7.42 B2615 92
Arabinase 8.82 82233 101

_ Lactic Acid 9.69 48472 148
Formic Acid 10.48 70258 257
Acetic Acid 11.43 &7933 15@
Propionic Acid 13.52 . 28677 68

- Butyric Acid 16.55 Not integrated accurately
Valeric Acid 22.61 55968 95
Hexanoic Acid 32.98 48988 93

Other standards not included above:

Mannose 7.31
- Gal actose 7.34
Xylose 7.48
Pyruvic Acid 7.16
Acetone 16.84
- Methanol 14.89
2-Propanol 19.27
2-Ketobutyric 8.01
~ Inositol 7.16
MgCl2 4.60
Heptanoic Acid 51

3-Hydroxybutyric 1@.4

I-3



The Analysig Of Aming Acids

The Bio-Sil 0ODS-5S column is an excellent column for the
separation and quantitation of dansylated amino

acids.

Dansylation adds a strong UV chromophore to the amino acid, which
greatly increases the sensitivity of the analysis when using a uv

detector. The HPLC system used for sample evaluation was

HP109@ Mainframe with autosampler and diode array detector,

the HP85SB Data Station, and the HP 222%-A Printer.

MATERIALS

' pansyl Chloride by Sigma

@.2M NaHCO3 (ad justed to a pH of 9.5 to 18 with NaOH)
2.983M NaH2P04 (adjusted to a pH of 6.5 with NaOH)
Acetonitrile

Amino Acid Standards by Sigma and Supelco

PROCEDURE

Preparation of Amino Acid Standard:

In a S0 ml volumetric flask, add the following standards and

dilute with deionized water:

TABLE 1
Standard mg/S538ml Concentration Retention
tppm) Time
(min)
Aspartic 13.73 27.5 9.6
Glutamic 13.14 26.28 1@
Asparagine 14,72 29.44 13.8
Citrulline 15.74 31.48 13.7
Threonine 14.63 29.26 14.9
Glycine 16.24 32.48 15.@
Al anine 14.30 28.6 135.6
Arginine 13.47 27.34 16.8
Proline 16.15 32.3 16.7
Valine 14.42 28.84 17.9
Leucine 13.84 27.48 19.7
Tryptophan 12.23 24.46 20.2
Cystine 13.55 27.1 2.3
Ornithine 14.27 28.54 25.9
Lysine HC1 14.36 28.72 256.2
Histidine 14.95 29.9 26.7
Tyrosine 16.32 33.04 29.4

I-4
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(Note: Phenylalanine has the same retention time as Cystine.
Cystine was included in the Ersatz model and Phenylalanine was
not3 therefore, Cystine was added to the standard mix.)

@.2M NaHCO3 buffer plus Internal Standards:

8.4g of NaHCOS were added to less than 500 sl of deionized water

and brought to a pH of 9.5 with NaOH.

This solution was transferresd to a s20 ml volumetric flask to
which 6@.02mg of Serine and 64.83 mg of Methionine were added.
The buffer was then brought to volume with deionized water and

thoroughly mixed.

Serine (120.04ppm) and Hethionin- (128.04ppa) had retention times
aof 14.1 and 18.4 minutes, respectively when analyzed with the
same solvent system as the above Amino Acid Standard.

Preparation of samples:

Shake each sample vigorously.
Pipet (Using an Eppendorf 1ml pipetter) 2ml of sample into an

amber vial.
Add ©.5 ml of @.2M NaHCO3 buffer plus internal standards to rnr-

vial, mix. (Use an Eppendorf @.5 ml pipetter)

Add 2 ml of Dansyl chloride (Smg/ml in Acetonitrile).

Cap, shake, and allow to react for 1 hour.

Then add 1 ml of 2% Methylamine HCl (in water) to stop the

reaction.
Transfer to autosampler vials, cap with HP's crimper, and plac-

in autosampler carriage for injection.

Run duplicates per every 18 samples.
Use the above procedure to prepare a fresh standard f .-

each analysis.
Place this standard at the beginning and at the end of the sample

set for analysis.

HPLC parameters:

Column: Bio-Sil 0ODS 5-S
Solvent: A gradient system as follows:

ORIGINAL PAGE IS
OF POOR QUALITY
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Appendix J

Solid Phase Extraction Recovery Study



PROCEDURES

Cc18 Solid Phase Extraction

Column: BakerBondTM 500mg C18 Phase

Sample: Neutralize and filter 10.0 ml water sample

Column Conditioning: 10 ml Methylene Chloride then air dry 1
minute, followed by 10 ml Methanol and 10 ml reagent
water without letting phase go dry.

Sample Addition: With reservoir attached add 10 ml of prepared

sample and aspirate at 5 in. Hg. vacuum. Air dry 10 minutes.

Sample Elution: Elute with two 500 ml aliquots of Methylene

Chloride.

c8 Solid Phase Extraction

Column: BakerBondTH 500mg C8 Phase

Sample: Neutralize and filter 10.0 ml of water sample

Column Conditioning: Condition with two 3 ml aliquots of Metha-
nol followed by 2 ml reagent water without letting
phase go dry.

Sample Addition: With reservoir attached add 10 ml of prepared
sample and aspirate at 5 in. Hg. vacuum. Wash with 1
ml reagent water then air dry 5 minutes.

Sample Elution: Elute with two 500 ml aliquots of 50:50

Hexane/Diethyl ether.

Diol Solid Phase Extraction

Column: BakerBondTM 500 mg Diol Phase

Sample: Filter and adjust pH with HCL or NaOH to ionize analytes

J-1



of interest, dilute 6:1 with 50:50 Methanol/Diethyl
Ether.

Column Conditioning: Condition with two 2 ml volumes of Methyl-
ene Chloride followed by 5 ml reagent water without
letting solid phase go dry.

Sample Addition: With reservoir attached aspirate 10 ml of
prepared sample at 5 in. Hg. vacuum. Wash in 2 ml
Methylene Chloride.

Elution: Elute analytes with three 500 ml portions of 100:1

isopropanol/Glacial acetic acid.

Phenyl Solid Phase Extraction

Column: BakerBondTM 500 mg Phenyl (Cé) Phase

Sample: Neutralize and filter 10 ml of water sample

Column Conditioning: Condition with two 3 ml volumes of Methanol
followed by two 3 ml volumes of water. Do not 1let
solid phase go dry.

Sample Addition: With reservoir attached aspirate 10 ml of
prepared sample at 5 in. Hg. vacuum. Wash with 3 ml
reagent water.

Elution: Elute with two 500 ml aliquots of acetonitrile

J-2
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- Data file:
File type:

Sample Name:
Misc Info:
Operator :

- Date
Instrument:
Inlet

DATA:SEQ_AQTA.D
6C ¢/ MS DATA FILE

DFTPP MS TUNING CPD 25 ng/ul

14 Mar 91 4:43 pm
M5_5988

i BC

Sequence 1ndes~ 1
Als bottle num 1
Replicate num 1

6000

40001

2
(]
[ ]
=0

Ahundanrce

&

TIC of DATA:SEOQ ABALIA.D

4.0 5.4 B.0 7.

Time (min. !

ro

=

ca
Liaasda

|
—
(o]
29}
i<

b

Abundance
Ma =N [sy] :
e T 0 T Ao |
= o &

ool oo o

T W

=)
=

(1881 Srcan B.@@4Em1n. of DATA:SEQ ABRIAR.D

285

. T

i
o

442

&
L

I J|',| i ,,L Llﬂg,l
A

128 158 20 250
Mazs Charge

i

T

380

350 4008
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Data file: DATA:SEQ_BOGA.D
File type: BC / MS DATA FILE
Sample Name: 3/14_04 C18 SPE HZ0 BLANK
Misc Info:
Operator
Date 14 Mar 91 B8:27 pm
Instrument: MS_5388
Inlet GC
Sequence i1ndex 2
Als bottle num b
Replicate num 1
B TIC of DATA:SE0_BOEA.D
SERH0
L 40000
o b
S 300807
; dU@B@E
T 10000
Bﬁr' | o s s e e S SN N L AN REMARRLERLAR NN L S T ey
5 1 15 20 25 30 i5 403 45
Time (min.!
{347  Scan 3.885 min. of DHTH:SEQ_BQBH.D
] ,
o 1
2E8a ] 21
ha] b
2 15087
i b
el .
S 10007
= ] 49 ES
T 5gpi 39 s / 101 131
1 7/ Ve / J
B- 11 Ly l‘ . ll in , 'I l' . Il r y ‘J__‘
40 60 8@ 180 (20
Mazs~ Charge
(1557 Gcan 6.613 min. of DHTH:SED*BBGQ.D
1 !
i q1
L 158087
. ] 106
2 130001 /
c ]
o S L‘m- 19 51 5)}5 ’ {71
@_-. l‘ - :lx . T nli 'A\gl'l |l l Y 11' | v T r ;_.__v




Data file: DATA:SEQ_BOZA.D
rile type: 6C / MS DATA FILE

Sample Name: ERA BASE/NEUTRALS STD LOT7 #91138 NEAT- not extracted
Misc Info:

Operator
Date t4 Mar 91 4:59 pm
Instrument: MS_5988
Inlet 60
Sequence 1ndex 2
Als hottle num 2
Replicate num 1
TIC of DATA:SEQ BR2A.D
1 & .
[ 5E+57 X t§
4 = !
L i e E
[ B
S L BE+5T ,
= : - I
= 1 z = w0
B! . o . N
2 5.0E+4] | - 5
o 1 p
Y |
0. OF +0 e b L e
5 18 15 20 25 30 35 40 45
Time !‘min. !
TIC of DATA:SEQ_B@®ZA.D 7 integration peaks found. Page |
Peakt Ret Time Type Width Area Start Time End Time
! 9.75% BB @.959 358734 9.632 9.839
2 10.3950 BB 0.058 406@875 19.836 11.215
3 11.814 BB @.116 2077215 11,360 11.307
4 17.964 BB 0.040 943236 17.807 18,186
5 19.306 BB 0.056 6126915 19.089 19.524
) 24.518 BB 9.855 4410530 24.409 24.710
7 2E6.684 BB @.044 952720 26.573 26.841
GREGINSL v, -

v

OF POGK QUALITY
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Data file:
File type:

DATA:SEQ_BB3A.D
GC / M5 DATA FILE
Sample Name: 3/14_01 CBHE- SPE of Al. 5td.
Misc Info:

Cperator

Date 14 Mar N 5:51 pm
Instrument: MS5_5388
Inlet : 6C
Sequence 1nde= 2
Als bottle num 3
Replicate num 1
TIC of DATA:SEC BO2A.D
152007 ),
1%
&) -
i . 1
- 10R0E
fal
—C'I ~
2 SRB3A 7
o
0 T b ame s et s poepepnp et g —_ll
5 1§ 15 24 25 30 35 40 45
Time (min. !
TiC of DATA:5EQ BA3A.0 1 integration peaks found. Fage 1
Peak# Ret Time Type Width Area Start Time End Time
1 3.819 BY 0.027 212313 3.732 3.848
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Data file: DATA:SEQ_BQ4A.D
File type: BC / MS DATA FILE
Sample Name: 3/14_02 CGHE SPE of F.A. Std.
Misc Info:
Uperator
Date 14 Mar 91 65:43 pm
Instrument: M3_5988
Inlet &C
Sequence index 2
Als bottle num 4
Replicate num 1
TIC of DHTQ:SEOﬁBB%R.D

ol
5}
[=n}
)|
(2]

I S S D S|

i
(]
5 200004
= 13220 ]

i

1.
1

|

oy
|

l
E’1"|' B S e S S S S ML B BN S UL S IR RN LS B AL AR A T it
5 5 15 20 25 1) 35 40 45
Time (min. .
TIC of OATA:GEQ _BP4A.0 &4 integration peaks found. Page
Peakt Ret Time Type Width Area Start Time End Time
1 10.842 UB @.119 2362780 10.666 10.342
z 11.958 Py @.186 2390949 11.458 12.000
3 12.612 V) @.192 4048585 12.231 12.630
4 12.738 UB @.099 2414825 12.630@ 12.877
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Data file:
File type:

Sample Name:

DATA:SEQ_B@5A.0
GC / MS DATA FILE

I/14_03 CBHBE SPE HZ0 BLANK

Misc Info:

Operator

Date

Instrument:

Inlet

Seguence
Als bottl
Replicate

14 Mar 9!
MS_5888
&5C

7:35 pm

inde =
2 num
num

— 1 rJ

a3
1
Ii A
= 4807
=2 4

TIC of DATA:SED BASA.D

| ) l
nllmnm. A R ih(,.l..lnnhh Uy i “
g 10 15 20 25 10 35 403 45

Time fmin.)

i
yodo
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Data file: DATA:

SEQ_BO7A.D
File type: GC /7 MS

DATA FILE

Sample Name: 3/14_05 C18 SPE of ERA BN 5td. 31108
Misc Info:

Operator

Date : 14 Mar 31 3:19 pm
Instrument: MS_5988

Inlet : 560

Sequence index
Als bottle num
Replicate num

— -] ru

TIC of DATA:SED BO?PA.D

: L
- ‘r
3.BE+51 )t &
W J: o
Ix ] T -
e . e = ol
_'3 .‘f.@E“"Sf ™ & )
] u feg) =]
ot : 3% . [u]
3 ] S =
=2 1.8E+57 - @ o
] %
o : 1
G.8E+@- v I I L S e e e e e e e e B S S B
15 28 e 30 35 43 45
Time imin. !
TIC of DATA:SEQ_B@7A.0 12 integration peaks found. Page
FPeak$ Ret Time Type Width Area Start Time End Time
i 6.411 BY 0.0@53 812085 F.342 £.565
i 6.622 VB @.044 2513367 6.565 £.344
3 7.269 BB @.040 561295 7.212 7413
4 3,756 BB @.050 3535131 9.688 10.067
5 11.023 BB @.0298 21299163 10.837 11.283
6 11.817 BY @.051 g237.04 11.72 11.922
7 14,263 BB @.048 20854386 14,183 14,428
8 7.965% BB @.047 2588474 t7.887 16.163
9 19,341 BB 0.060 16388301 19,213 19.614
10 19.889 8B Q.068 549879 15.804 20.038
11 24 .521 BB @.959 7544732 24.388 24.756
12 26.683 BB 2.048 2258973 26.596 26.853
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Data file: DATA:SEQ_BOSA.D

File type: 6C 7 MS DATA FILE

Sample Name: 3/14_06 C18 SPE of F.A. Std.
Misc Info:

Operator

Date : 14 Mar Si 1@:11 pm
Instrument: MS5_5988

Irlet HERCID

Seguence 1ndex
Als bottle num
Feplicate num

-~ 0 r

TIM of DATA:SEC BA2A.D

] +
) ¢ r
o1 BE+5 }: B
~ L
i § ! . }t
- . 3 f (
T UE+4“ |
= 1 ; {
T . |
_ {
. aan
§ . AE +(3 == i Bt S S o o e e e o S e S S S LRI IR
5 1@ 15 28 25 30 35 4 45
Time fmin. )
TIC of DATA:SEQ BOBBA.D 7 integration peaks found. Page
Peak#t Ret Time Type Width Area Start Time End Time
1 5.808 BY @.431 10131726 3.783 5.371
2 6.632 (Y, @.277 16304195 5.97% 5.775
3 7.294 2Y) @.538 22881921 £.775 7.668
4 8.979 Yy 0.577 29189283 7.668 9,142
5 190.002 Uy @.458 35194190 9.142 19.415
6 11.836 Py @.395 43284800 190.415 12.200
7 13.579 PV Q.431 43138331 12.201 13.809
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Data file: DATA:SEQ_B@3SA.D
File type: 6C ~ MS DATA FILE

Sample Name: 3/14_@7 Ci18 SPE of Al. S5id.
Misc Info:

Operator
Date : 14 Mar 91 11:903 pm
Instrument: M5_5988
Inlet : GC
Sequence i1ndex Py
Als bottle num 9
Replicate num 1
TIC of DATA:SED BOGA.D
50060 iy
L s 3]
1:1 LA::
= 301010 T
= 40000 ~
3 ‘ &
0 )
u_j? 280004 i~
5 (5 15 28 25 3@ 35 4D 45
Time (min. ]
TIC of DATA:SEQ_B@9A.D 4 1ntegration peaks found. Page !
Peak$# Ret Time Type Width Area Start Time End Time
1 3.378 PH @.183 1228697 3.269 3.849
2 3.909 UH D.163 836691 3.8489 4,451
3 6.622 BY 0.167 3134758 B.123 7172
4 7.271 PB @.155 586245 7.172 7,841
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Data file: DATA:ISEN_RIBA.D
File type: 6GC / M3 DATA FILE

Sample Name: 3/14_98 DIOL SPE HZ0 BLANK
Misc Info:

Operator

Date : 14 Mar 91 11:55 pm
Instrument: MS_G988

Inlet : BC

Sequence 1ndes
Als bottle num @ 12
Replicate num |

i

SE+E %
s

2L BE+E ]
Y g
(18] ;’:
S 1.9E+6] =
] -
= 1. BE+6
- = om
e oy [= /I
T 5. GE+S } + e
. Gl
L) - i # _L_.ml,\'_ql v.‘l
B BE + (73 oo ety T T T T
5 18 15 1% 25 5 35
Time (minm. |
TIC of DATA:SEQ BI1@A.D & integration peaks found.
Peak¥ Ret Time Type Width Area Start Time
1 3.690 PH 2.828 1259965125 3.269
2 4.834 Y 0.238 120356250 4,245
3 8.743 VB @.379 4070408 8.161
1 10.690 BB Q.374 5826570 9,992
5 12.479 BB @.325 4072885 11.958
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Data file: DATA:3EQ_BI1A

File type: BC / MS DATA FILE

.0

Sample Name: 3/14_@9 DIOL SPE of F.A. 5td.

Misc Info:

Operator
Date 15 Mar 91 12:47 am
Instrument: MS5_5988
Inlat : 6C
Sequence 1ndex 2
Als bottle num : N
Replicate num 1
TIC af DHTH:EEG_BIIH.D
A
3
DD +E
hi] o .
2 1.5E+67 |5
o .
- . -
= L BE+E
3 ooy
2 T
T 5.BE+5 ) -
L SEN]
I I B S e e R e e e
g 13 = 28 25 30 35 40 45

Time ‘min.)
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Data file:

TAISEQ_B12A.D

File type: GC MS DATA FILE
Sample Name: I/14_10 DIOL SPE of Al. Std.
Misc Info:
Operator
Date 15 Mar 3! 1:39 am
Instrument: M5_5988
Inlet GC
Sequence Lndex 2
Als bottle num 12
Replicate num 1
TIC «f DATA:SEC BI2A.D
2. AE+R T
18] <
O c p
= [ .GE+8 o
— Jir.
- 41mMm
= | BE+E7
= i = & 3
T C M RIS
TG AE+5 2 s
1 w M-
8. BF + 0 it o a  a T S B hn Sn e e e A
5 i@ 1S 2@ 25 3@ 35 4B 4
Time (min. )
TIC of DATA:SEQ _B12A.0 5 integration peaks found. Page
Peak# Ret Time Type Width Area Start Time End Time
1 3.43@ PH @.336 4989874979 3.268 3.754
2 4,379 v @.237 96031805 3.754 4,821
3 h.398 (V2V) @.121 1482269 6.250 7.020
4 19.121 BB 0.213 5361856 g9.788 10.771
5 12.354 BB @.282 3308727 11.887 13,137
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- Data file: DATA:3/15C13A.0
File type: BT / MS DATA FILE

Sample Name: 3/14_11 C8 SPE H2@ BLANK
Misc Info:
Operator

- Date : 15 Mar 91 5:35 pm
Instrument: MS_53988
Inlat : GG

Sequence 1ndex
Als bottle num {
Replicate num

—

TIC of DATA:23-15C13A.D

pilaas

i

- ;7
3% B |
[ W)
sl

CE
i
[

1
]

a
s
e |
=3

— —
3 [0
]

)

cadlieani

=3
D}
(s ]

Hhundan

g daicadas

[ B ]
[an]
[}

o ai gk MLlASL

-
L S S N S

"
{5 20
Time {min. |

=2

N
=
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Data file: DATA:Z/15C14A.0
File type: GC / MS DATA FILE
Sampla Name: 3/14_12 C8 SPE of F.A. 5td.
- Misc Info:
Operator
— Date 15 Mar 91 B:27 pm
Instrument: MS_53E8
Inlet GaC
Sequence 1nde« 3
Als bottle num 14
Replicate num {
TIC of DATA:3I-1SCH4A.D
Y
1 o
] peri T
DOLBEST] H O Z) zﬁ Fj
. ot g s} .
- 1 ,l sogy!
= K | E )
T oo 1 S
S o5.eE+d] [ 8] il
- SE . = f ' f !
1 W/ /
0. OF + [ et o AR Meamanan s e
5 @ 15 2@ 25 33 35 4D 45
Time fmin. !
TIC of DATA:3/15C14A.0 B integration peaks found. Page |
Peak# Ret Time Type Width Area Start Time End Time
1 5.3186 BV @.337 9848150 4,008 5.1305
2 F.539 Y 0.438 6790321 5.9085% £.776
- 3 8.716 Py @.579 35182302 6.776 8.376
4 3.815 Y, @.495 35146988 B.876 10.26!
5 11.744 Uy 9.545 46643933 19.261 2.07!
—_ 6 15.510 UB @.465 484503803 12,97t 14,483
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ATA:3/15C15A.0

Data file: T
3 MS DATA FILE

A
File type: GC /

Sample Name: 3/14_13 C8 SPE of Al. S5%d.
Misc Info:
Operator
Date 15 Mar 91 7:19 pm
Instrument: M5_5988
Inlet GC
Saguence Lnde~ ! 3
Als bottle num 15
Replicate num i !
TIC of DATR:23-100C18R.T
1%
4. 0E+57 B¢
U 1R
z 3 OE +5 1)
E Hl
c 2.BE+S
2 ]
T {.BE+5
I T B B A B oL oo B e o e e e
5 | & 15 20 25 29 35 40 45
Time {min. !
TIC of DATA:2/1601GA.D 2 integration peaks found. Page
Feakt Ret Time Type Width Area Start Time End Time
1 3.896 PH @.469 158164437 3.269 4,072
z 4,774 UH 2.396 135306240 4,072 5.5656
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Data file:
File type:

Sample Name:
Misc Info:

DATA:3/15C168A.D
GC 7 MS DATA FILE

3/14_14 C8 SPE of Organic Acids Std.

Operator
Date 15 Mar 91 8:12 pm
Instrument: MS_ 59388
Inlet GC
Sequence index : 3
Als hottle num : 16
Replicate num : 1
TIC of DARTA:3-(15C1EAR.D
| OE+E] &
] -
- | r 9
L8845 &
5 B BE+S T
S, c ] —
5 48RS S5
-2 1 5:’3_1 :f:
T 2.0E+53T 0 S e ) ol
:UJ r-—m —
@,ggﬂg—“.q.,rﬁ',!eif{lﬂ,-.,:.,ﬁ..,,Yr.,.',,, SRS
518 1S 2B 25 A 35 434S
Time {min. )
TIC of DATA:3/15C16A.D B integration peaks found. Fage !
FPeak# Ret Time Type Width Area Start Time End Time
1 3.825 BY 9.136 40015472 3.715 4,541
2 7.404 BY @.447 5503382 5.993 7.687
3 8.897 Uy @.778 77470993 7.667 9.408
4 19.740 PB 8.237 124548728 9.408 11,6841
5 13.201 BY @.483 329038884 11,998 14.052
) 14,358 VB @.292 2924514 14,052 15,169
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fata file:
File type:

Sample Name!

Misc Info:

Operator

Date
Instrument:
Inlet

Sequence 1nde:x
Als bottle num

Replicate

Data file:
File type:

Sample Name:

OATA:3/15C17A.0
5C + MS DATA FILE

iMelvin’s)

u

3/14_15 C8 SPE of Al. Std.

15 Mar 31
MS_G5988
6o

3:04 pm

— =3

num

DATA:3/15C17A.0
5C / MS DATA FILE

I/14_15 C8 SPE of Al. Std.

Misc Info:
COperator
Date 15 Mar 93t 9:04 pm
Instrument: M5_5988
Inlet GC
Sequence index ! 3
Als bottle num @ 17
Replicate num : 1
TIC of DATA:3/1SCLIPR.D
100R0 Y
[
v 25080 J=
\_i “““““ : n (‘41
= 5<J4Uk111 @
fin] 3 J.:
- 150887 o
2 108033
T 5000;
2 didid .
~ I | e
u O e A S B S o o o o s n e e e s 2 S i S e E A
5 19 15 28 25 i 35 40 45
Time (min. ]
TIC of DATA:5/16017A.0 2 integration peaks found. Page
Peak#t Ret Time Type Width Area Start Time End Time
1 41,993 PH 0.179 788404 3.269 3.718
2 3.876 UH 0.111 761591 3.718 4,562
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Data file: DATA:3/15C18A.0
File type: GC / M5 DATA FILE

Sample Name: 3/14 16 T8 SPE of Altech Pesticide Std. 7741
Misc Info:

Operator

Date : 15 Mar 91 9:56 pm
Instrument: MS_5388

Inlet 1 BC

Sequence 1nde~ : 3

Als bottle num : 18

Replicate num : 1

TIC of DATA:3-(5C18A.D

800834
alile’ ‘FL;
EARA0 3,

e
%]
D]
D

)

174
B
1
4
;

2@. 17
b :%
< .g?’. 179
2B. 114
=29
3. 61
F S1.53¢

Hbundance
o
(28]
0
=2
=)

[

T —y—y

1A 15 20 25 23 35
Time imin. !

TIC of DATA:3/15CT8A.0 15 integration peaks found.

Peak# Ret Time Type Width Area Start Time
1 3.274 PH 0.096 1671936 3.224
2 20.174 BB @.045 305453 20.088
3 23.230 BY @.088 498784 22.263
4 23.99@ PH d.054 384396 23.433
5 24,168 PH .0284 4813800 24.280
& 26.141 BY @.086 295359 25.954
7 26.508 Py Q.117 173772 26.282
8 27.075 UB Q.050 280283 26.392
9 28.114 BV @.045 222562 28.028

19 29.572 BH 0.078 418744 29.411
11 29.802 PV @.111 615717 29.648
2 je.618 8V 0.083 520970 30.504
13 31.532 BY @.981 113186 31.263
14 41,495 BY @.569 478215 4@ .853
15 42 .02% Uy @.114 52526 41.9370
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Data file: DATA:3/1GCI18A.0
File type: GC MS DATA FILE
Sample Name:
Misc Info:
Operator
Date 15 Mar 91 1¢:48 pm
Instrument: MS5_5988
Inlet GC
Sequence 1nde« 3
Als hottle num : 19
Replicate num ]
TIC of DATA: 2-15C013R.0
2.5E+E 3
R
2L RE+E T
1 -H’J
3 21
oy 1_5E+ttj
fi] 4
= 30
= (L OE+R9|T .
2 11 o G P
o] ] : -+
T 5 BE+G1 oy &
1 - — 6N
— - : /1 1 << -r
T T o 1 B e o o e e e e e e e e S e B B s e o AR e e e
5 1 15 2 25 39 35 44 45
Time (min. |
TIC of DATA:3/15C18A.0 6 integration peaks found. Fage
Feak# Ret Time Type Width Area Start Time End Time
! 3.500 PH 0.363 620618969 3.224 3.771
2 4,379 UH Q.202 72792304 3.77 4 .8554
3 13.604 BB 2.505 73488176 12,094 14.038
4 41.640 WY} 0.653 74867 40,803 472,028
5 42.767 (V) @.6832 469E76 42.038 42.925
B 43.027 UB 0.265 183365 42,925 43.551
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