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IANAGEHNT PERSPECTIVE 

A compound (congener) specific analysis for polychlorinated 
biphenyl (PCB) mixtures in environmental samples was developed for the 
National Water Quality Laboratory (NVOL) for their routine analytical 
operations. The method is unique in that dual column chromatography is 
used. One column, termed the working column, is used for 
identification and quantitation of the congeners in the sample. The 
second column is employed to confirm the presence of the congeners. 
Only when a compound is identified on both columns is its concentration 
included in the total. The concentration of a particular congener can 
be, checked from the results‘ on both columns to ensure coeluting 
impurities or negative peaks do not enhance the concentrations. _In 

addition, guard columns are used before the working columns. 
Preliminary studies show that the method is accurate and precise over 
the concentration range found in environmental samples. Use of this 
method reduces the time of analysis and the time required to interpret 
the chromatograms.. Use of the results at the congener level will 
assist those researchers involved with the fate of particular PCB's in 
the environment. 

Dr. J. Lawrence 
Director 
Research and Applications Branch



PERSPECTIVE ADMINISTRATIVE 

Le Laboratoire national d'analyse de la qualité de l'eau (LNQE) a 

mis au point une méthode d'analyse pour les mélanges de biphényles polychlorés 

(BPC) spécifiques 5 un composé (congénére) d'un des échantillons 

environnementaux pour leurs travaux analytiques ordinaires. Le caractére 

particulier de cette méthode est 1'utilisation de la chromatographic 5' 

colonnes jumelles. Une colonne, appelée colonne de travail, est utilisée pour 

l'identification et l'analyse quantitative des congénéres de l'échantillon. 

La deuxiéme colonne est utilisée pour confirmer la présence des congénéres. 

La concentration d'un composé n'est ajoutée au total que si celui-ci est 

identifié par les deux colonnes. La concentration d'un congénére en 

particulier peut étre vérifiée 5 partir des résultats des deux colonnes pour 

vérifier que la coélution des impuretés (ou pics négatifs) n'augmente pas les 

concentrations. De plus, on peut utiliser des colonnes de purification avant 

les colonnes de travail. Les études préliminaires montrent que cette méthode 

est suffisamment exacte et précise pour les plages de concentration observées 

dans les échantillons de l'environnement. L'utilisation de cette méthode 

réduit la durée de.1'analyse et le temps requis pour l'interprétation des 

chromatogrammes. L'uti1isation des résultats obtenus pour les congénéres sera 

d'un grand secours pour les chercheurs qui étudient le devenir d'isoméres 

particuliers de BPC dans l'environnement. 

Dr J. Lawrence 

Directeur 

Direction de la recherche et des applications



ABSTRACT 

- A method has been developed that utilizes dual capillary 
column gas chromatography with split/splitless injection to determine 
congener concentrations Aof polychlorinated biphenyls. A particular 
congener must be confirmed in the response from both GC columns before 
it is considered being present in the sample and then the concentration 
of the congener is included in the total PCB concentration. Prior to 
establishing the method, the following aspects were checked: 
reproducibility of the injector; linearity of the detector response to 
these compounds; influence of guard columns; and the iniluence of 0Cs 
that coelute with the PCBs during the cleanup stages. The positive 
resolutions of these possible problems showed linear responses of the 
detectors over a concentration range of 2200 ppb to 40 ppb with 
reproducibility as measured by the coefficient of variance being 10X or 
less for each congener. Simultaneously, the method analyses those 0Cs 
which are collected in the same fraction during the cleanup stages. 
Two computer programs were developed, one to determine the means, 
standard deviation, and other statistical values from the result tiles 
of multiple injections of the same solution and the other to provide an 
output that correlates the results of the analysis from both columns 
and separates the results into the degree of chlorine substitution on 
the PCBs. The method provided excellent results when standards were 
run and was used to analyze environmental samples.
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On a élaboré une méthode utilisant la chromatographic gazeuse 5 

colonnes capillaires jumelles avec ou sans injection partagée pour déterminer 

les concentrations des congénéres des biphényles polychlorés. I1 faut 

confirmer la présence d'un congénére particulier dans la réponse des deuk 

colonnes de CG avant de considérer que celui-ci est présent dans l'échantillon 

et d'ajouter la concentration de ce congénére 5 la concentration totale de 

BPC. Avant le développement de cette méthode, les aspects suivants ont été 

vérifiés : caractéristiques de reproductibilité de l'injecteur; linéarité de 

la réponse du détecteur pour ces composés; influence des colonnes de 

purification et influence des composés organiques qui sont coélués avec les 

BPC au cours des étapes de purification. .La solution de ces problémes 

possibles a indiqué des réponses linéaires des détecteurs sur une plage de 

concentrations de 2200 5 40 parties par milliard,avec une reproductibilité de 

10 Z ou moins pour chaque congénére, d'aprés des mesures du coefficient de 

variance. En méme temps, cette méthode permet d'analyser les composés 

organiques qui sont recueillis dans la méme fraction au cours des étapes de 

purification. Deux programmes d'ordinateur ont été élaborés, un pour calculer 

la moyenne, l'écart-type et d'autres Valeurs statistiques 5 partir des 

.fichiers des résultats des injections multiples de la méme solution et 

l'autre, pour obtenir des valeurs permettant de corréler les résultats de 

l'analyse des deux colonnes et de séparer les fésultats selon le degré de 

substitution par le chlore de ces BPC. Cette méthode a fourni d'excellents 

résultats lors de l'analyse d'étalons et elle a été utilisée pour analyser des 

échantillons environnementaux.



TABLE OF CONTENTS 

Page 

MANAGEMENT PERSPECTIVE 
ABSTRACT 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . 5

5 

3.0MEI‘HODSEI‘UP....................... 7 

4.0 RESUIES . . . . . . . . . . . . . . . . . . . . . . . . . 5 11 

4.1Standards.......................11 
5._2Standa1:dSediment................... 11 

4;3 Samples . . . . . . . . . . . . . . . . . . . . . . . . 12 

5 0 0 0 0 0 0 0 0 0 I 0 O I Q n I 0 O I I 0 I I 0 I I 0 3 

REFERENCES 
TABLES 
APPENDIX A 
APPENDIX B ' 

APPENDIX C 
FIGURES



5 

1.0. IHRODUCTION 

Polychlorobiphenyls (PCBs) are introduced into the 
environment by Aroclor or like mixtures, which are commercial 
preparations of PCBs whose designation (e.g., 1221) reflects the 
percent of chlorine in the formulation, There are a maximum number of 
209 PCBs ranging from mono chlorine substitution to ten chlorine atoms 
substituted in the ten available ring sites with each compound of the 
209 being called a congener of the PCB family (the numbering of the PCB 
congeners is shown in Appendix A). These man-made chemicals have been 
judged to be deleterious to the environment (National Research Council, 
1978) so their ongoing monitoring in environmental samples is a 
necessity. ‘ 

At present, routine analytical laboratories are using packed 
column chromatography and calculating the concentrations of PCBs using 
the Vebb-McCall method (Vebb and McCall, 1973) or a variation of this 
method (Vater Quality Hethods Manual). The single column methodology 
is based on the response for Aroclor mixtures rather than individual 
PCB congeners and does not allow for confirmation of suspected PCB 
contributors. Also, there is some subjectivity in that method as 
selecting and ratioing peaks with respect to Aroclor standards requires 
a high degree of consistency. Our objective was to establish a method 
that uses dual columns, requires minimum interpretation from the 
analyst and is based on the contribution of the congeners not their 
mixtures which could partially weather in the environment thereby 
yielding biased results. This report describes the successful steps 
taken to achieve this goal. 

2.0 HBTHODOLOGY 

A "Hewlett-Packard S890 gas chromatograph equipped with an HP 
7673A auto sampler, a split/splitless injector,'dual EC detectors and 
two HP 3392a integrators was used. The operation of the sampler and
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the GC as well as the data collection was controlled by the Laboratory 
Automated System (LAS) package of the RTE~A software of an HP 1000 
computer. Information collected by the computer could be Printed out 
on an HP 2934A printer, plotted on a HP 7550a plotter equipped with the 
CPLOT software, or stored on tape using an HP 7294ST tape drive unit. 
The computer is equipped with a FORTRAN compiler. Operating conditions 
for the gas chromatograph are listed in Table I. Bach of the analysis 
requires about one hour. The LAS software permits the user to enter 
the retention times and response factors for up to 125 individual peaks 
in a calibration table. The response factors could be entered by 
conducting ~a calibration run or manually after establishing the 

response factors over a series of concentrations as was done in this 
work for the organochlorines. 

A 

For most sequences of runs, there were initial injections of 
the solvent (isooctane) blanks and one PCB standard. For the remainder 
of each sequence, a solvent blank would be injected after every second 
sample. - Care was taken to ensure that vial caps were crimped onto the 
vials so that they were snug. A cap which was too loose would allow 
some volatilization of the solvent and a cap too tight would cause a 
slight vacuum in the vial when the sample is withdrawn. For all 
injections and samples, the solvent was isooctane (Brudrick and 
Jackson). e 

Crosslinked columns for the study were supplied by HIRESCO of 
Mississauga, Ontario. Two columns were 30 m by 0.25 mm with a liquid 
phase thickness of 0.25 u. One of these was coated with OV-1 liquid 
phase and the other with SE-52 liquid phase. A third column was 25 m 
by 0.255 mm with liquid phase (SE-52) thickness of 0.1 u. Precolumns 
were supplied by SUPELCO Can. (Toronto, Ontario) and were 1 meter 
sections of inert fused silica capillary tubing,, 0.33 mm id. These 
were fastened to the working columns with butt connectors. 

Standards for the organochlorines were obtained as authentic 
samples from E.P.A., Edison, N.J. These included l,2@, 1,3», and 
1,4-dichlorobenzene. 1,,2,3-, l,,2,é-, and 1,,2,3-trichlorobenzene, 
1,2,3,4-tetrachlorobenzene, pentach1oro- and hexachlorobenzene, us, 5-, 
and. yblindane, a- and B-chlordane, ow and 6-endosulphan, mirex, 
PqP'*DDT, O,p'-DDE, methoxychlor, p,p'-DDE, o,p'-DOT, endrin, dieldrin,
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aldrin, hexachlorobutadiene, octachlorostyrene, photomirex, endrin 
aldehyde, 1,2-dibromobenzene, 1,2,3-tribromobenzene and 
1,2,3,4-tetrabromobenzene.

_ 

Aroclor mixtures 1221, 1254 and 1016 were obtained from the 
U.S., B.P.A. Depository and Aroclor 1262 was obtained from the same 
source but by way of Beak Consultants of Mississauga, Ontario. 
Decachlorbiphenyl was also obtained from the U.S., E.P.A. Depository. 
The mixtures were made up to selected concentrations in isooctane. Our 
calibration standard was a standard solution of 1000 parts Aroclor 
1221, 500 parts of Aroclor 1016, 350 parts of Aroclor-1255 and 300 
parts of Aroclor 1264 (Hillen et al, 1983). To this mixture, 50 parts 
of decachlorobiphenyl was added. 

Cleaned up sediment samples and standard sediment samples 
were supplied by the National Water Quality Laboratory and Vater 
Quality Branch, Ontario Region. 

3.0 HTBOD SET UP 

Preliminary work was carried out using single column gas 
chromatography. First the linearityl of the detector response was 
established by injecting serial dilutions of Aroclor 1262 on an SE-52 
column with ten~ injections of standard at each concentration. The 
results are presented in Table 2. Each entry is the mean of ten 
injections and the coefficient of variance (CV) is 52 or less for each 
entry. These values were obtained using a statistical program we 
developed for the HP system in the National Vater Quality Laboratory 
(NVQL) and it is listed in Appendix B. This program can provide 
results in one hour which would require over a week's work using the 
conventional method of re-entering the data. The values listed in 
Table 2 indicate that the detector response is linear from 5 ppm to 41 
ppt of Aroclor 1262. At moderate retention times of less than 35 
minutes, the response is extremely linear as can be judged by examining 
the values for the concentrations of 5.0, .50 and .05 x 10'9 total PCB. 
A chromatogram of this Aroclor is shown in Fig. 1. 

Next, it had to be established if there would be much 
interference between the peaks for the PCB congeners and those for the
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OCs which elute with the.PCBs in fraction A (0CAs) of the absorption 
chromatography cleanup step (Hater Quality Methods Manual). The column 
was changed to one which had an OV-1 liquid phase as it was imperative 
that two columns cf differing polarity be used for this study. The PCB 
standard was injected as was an OCA mixture, and finally a solution 
containing the PCBs and the 0CAs. These were chromatographed on an 
OV-1 capillary column equipped with guard column. The results are 
listed in Table 3; As indicated in this Table, there are three PCB 
peaks that interfere with three OCA peaks. Two of the PCB peaks are 
minor contributors to the samples and expected to be minor contributors 
to any sample analyzed. Preliminary work indicated that the detector 
response was linear over the range of interest for this column. 

The next step was to operate the system in dual column mode. 
A thin liquid phase SE-52 column was used in conjunction with the OV-1 
liquid phase column. Good peak shape was obtained for the PCBs on both 
columns, as shown in Pigs. 2 and 3. Analysis of the results indicate 
that‘ the samples are» split evenly between the two columns. The 
linearity of detector response was checked using dilutions of the 
standard over a range of total PCB from 2250 ppm to 24 ppb. Result are 
listed in Tables‘ 4 and 5. Prior to working on the PCBs, 0Cs were 
quantitated with CVs of 5% or less for most of the 32 compounds (Scott 
and Hisunis, 1989). For the PCB analysis, the same degree of 
reproducibility was expected. Later eluting peaks generally have high 
Cvs, perhaps as the peaks are broader after spending longer times on 
the column. Also, the same degree of reproducibility is harder to 
achieve in dual column mode than in single column mode, especially when 
guard columns are used. Another factor is that in splitless/split 
injections, the reproducibility is not as good as in split mode (Onuska 
et al, 1983). The values for the CVs in the Tables are reasonable. At 
the lowest concentration levels injected, only about one third of the 
congeners are present in measurable amounts. There is a high degree of 
reproducibility on both columns with good linearity from 2250 to 24 ppb 
on both columns as measured by the bulk PCB concentration. The 
responses for each congener were subjected to a linear regression 
analysis to obtain the response factor, the correlation coefficient and 
the statistical minimum concentration (Long and Vineforderdner, 1983)
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with the errors noted by (Scott and_Misunis (1989). These results are 
shown in Table 6. The correlation coefficients are above .99 for most 
of the congeners and minimal detectable concentrations of less than 

\

. 

Once» the above steps had been completed, with the linearity, 
reproducibility, acceptable chromatography, and a reasonable $Plit 
between the two columns established, a calibration mixture was 
injected. This had to be done tmanually, and was injected in 
triplicate. The precision was better than 31 for the majority of the 
peaks. The peaks corresponding to the various congeners contained in 
the calibration standard were assigned the appropriate Ballschmiter 
number (Ballschmiter and Zell, 1980) for both columns. This is shown 
in Figs. 4 and 5 and the relative resgonse factor for each contributing 
congener was placed in the calibration table of the LAS software. The 
thin phase SE-52 column eluted the peaks earlier than the OV-1 column, 
and there were more co-eluting peaks on the SE-52 column. Accordingly, 
the OV-1 column would be the working column and the.SE-52 column would 
be used for confirmation. The retentibn times and respflnse factors for 
the 0CAs were also entered into the calibration table at this time. 

The congeners are numbered 1 to 209 and these numbers also 
denote the degree of chlorine substitution (these numbers are listed in 
Appendix A). However, the congeners do not necessarily elute in the 
same order on both columns and this makes it difficult to match the 
output for both columns. A program was created which matched peaks 
from both columns, listed the output as to degree of chlorine 
substitution and gives the total PCB concentration based on the 
particular congener being detected on both columns. This program is 
listed in Appendix C. Other compounds such as the OCAs are also part 
of the output of this program. For convenience in this report, this 
program will be referred to as Program 2. 

Vith the relative response factors known for the PCBs, it is 
quite easy to calibrate the instrument. for the PCBs, this can be done 
in two ways. The first is to put a known amount of decachlorbiphenyl 
in each sample. While running Program 2, in one of its modes, the 
concentration of added decachlorobiphenyl is an input factor and the 
program automatically scales the results to the response for



s 10 . 

decachlorobiphenyl land the response from the detector. The second 

method is to inject a known concentration of an Aroclor mixture. A 

value for the total concentration will be obtained from running Program 
2. This is divided into the known value and subsequent results can be 
multiplied by this kfactor. Of the two methods of calibration, the 

authors recommend the second for two reasons. The first is that the 

Aroclor mixture will usually contain several PCB congeners, eluting 

over a ten minute time span. This will give a more representative 
response than the one which elutes at the very end of the chromatogram. 
The second reason is related to the first in that decachlorobiphenyl is 

athe last compound of interest to elute on the chromatogram. From the 

preliminary work, we have found that those compounds which spend the 
greatest amount of time in the chromatographic column have the poorest 

precision. Therefore, calibration using this compound alone may lead 

to some error. 
The computer report lists all PCB congeners detected in the 

sample on both columns. It is the task of the operator to assess these 
results. First, only those peaks that are detected on both columns 
will be considered in the total titled, "Confirmed". On both columns 
several congeners coelute. If this coelution is the same for both 
columns there is no problem. However, when there is a difference of 
coelution for the two columns, the analyst much check the computer 
result and make the appropriate adjustments. For example, congeners 
118 and 149 may coelute on one column (e.g., A) but be separated on the 
other (e.g., B). Considering that "B" is the working column, the 

analyst must check that the peak corresponding to congeners 118+149 
appear on “A”. if this peak is present on "A" and both congeners are 
present according to the results from the "B" column, the concentration 
-of the peak from congener 149 should be added to the confirmed total. 
Generally, one will find that the sum for these two congeners will 
approximate the value derived from the coeluted peaks. There are other 
instances of this. Another example of what the analyst must look for 
is an impurity coeluting with a particular congener. Vhen this occurs 
there is usually a large discrepancy between the concentrations for the 
congener on the two columns. The analyst will generally subtract the 
value related to the impurity and include the~ value from the
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confirmation 'colUmfl@ The next problem the analyst must examine is 
large negative peaks, vhich alter the baseline. Those congeners which 
are affected will have enhanced concentrations. In this instance, the 
analyst may wish to exchange values from the confirmation column for 
those from the working column for those congeners which are affected. 
Finally, pthe presence of 0Cs may interfere with the PCB results and 
vice versa. Since the elution times are different on both columns for 
the PCB and 0Cs, it is simple to assign the correct concentration to 

the proper compound. 
_

' 

4-0 lB5ULT$ 
4.1 Standards 

A series of Aroclors and Aroclor mixtures were analyzed using 
the first method outlined above. This was convenient as the volumes 
did not have to be adjusted for addition of the decachlorobiphenyl. 
The results are listed in Table 7. Ye deemed the agreement between the 
measured and actual concentrations as very good. Of the four samples 
listed, only one showed a marked difference. The other three have less 
than a 6! difference with the known concentration. 

4.2 Standard sediment 

Before the method can be used on environmental samples, it 
must be demonstrated that it can measure PCBs in the presence of 
possible interferences from a sediment. First, the extract from 
standard reference sediment was analyzed by the new methodology. Using 
PCB congener concentrations derived from the results using the OV-1 
column a total PCB concentration of 41.02 was calculated. Examination 
of the chromatogram (Fig. 6) shows that there is negative peak at 22 
minutes. As the baseline is automatically tracked to include the 
minimum of peaks, the negative peaks enhances the contributions of 
those congeners or other compounds. The chromatogtim derived 
simultaneously from the SE~52 thin liquid phase column (Fig. 7) 
exhibits a slight negative peak in the same elution range as the OV-1 
colunn. Therefore, the concentrations of the congeners so affected on
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the. OV-1 results are replaced by those obtained from the SB-52 
capillary column results. This is shown in Table 8, and the value for 
PCBs in the reference is now calculated at 37.4 ppb. - 

The next step is to add to the extract of a standard 
representative sediment, an aliquot of the standard PCB solution. Ten 
aliquots of this were then analyzed on the GC as were ten aliquots of 
the appropriate dilution of the PCB standard. The results measured as 
the means of the concentrations, coefficient of variance and retention 
times are listed in Table 9. These "results show that for this 
sediment, the method <reported here does produce reliable results as 
indicated 
addition, 

by the CV values which are, for all congeners, low. In 
the values about the negative peaks are also reproducible. 

4.3 Samples 

Previously, three sediment extracts had been analyzed using 
methods used by the NVOL for 0Cs (Methods Manual, DOE) and a 
Vebb-McCall method for gross PCB concentration. The results 

standard 
modified 
for the OC analysis are» listed in Table l0(a). There is very good 
agreement between the analysis by both methods, although the 
chromatographic methods used to obtain the results are not identical. 
The 0Cs reported here, elute in the time span anticipated for congeners 
in Aroclors 1221, 1016, and 1254 on the capillary columns used. 

‘ Listed in Table 10(b) are the PCB results. The first entries 
are the- PCB values measured by this method and under these are the 
values determined previously. For tvo of the three samples, there is a 
factor of two difference between our measured values and the previously 
calculated value. The sample (Sample 3) that had been previously 
analyzed as having 24 ppb of PCB is actually below the reported 
detectable amount for that method. Our method produces a value of 54.4 
ppb. The sample (Sample 1) that had been analyzed at 146 ppb was 
analyzed by us and found to contain 318 ppb of PCBs present. However, 
the chromatogram of this sample, shown in Fig. 8 exhibits a negative 
peak where many of the tetra- and pentachlorobiphenyls elute. The 
chromatogram from the other column (SE-52) does not have a negative 
peak, so for those peaks, the concentration values from the secondary
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column are substituted. This produces a total PCB concentration of 279 

ppb, 38 ppb lower than our original value. Using a single packed 
column gives an elution pattern where several congeners coelute. In an 

actual sample as specific peak may be several congeners or some other 
compound(s) that elute at that time. The expertise requires that one 
can detect PCB contributions from other non~PCB coeluters. Vith the 
dual column capillary method most of this guess work is removed, and 
since the method actually expects individual congeners to elute at 
specific times, interferences with the analysis is diminished. The 
other major advantage is that negative peaks are frequently found in 
chromatograms of sediment samples and with the dual columns, both 
elutants may not be influenced to the same extent, so that a reasonable 
estimate of the PCB concentration can be attained. Accordingly, the 

value reported here is probably a closer estimate of the actual PCB 
concentration in the sample. The value from the third sample agrees 
for both methods, but in light of what was said above this may be 
fortuitous. The latter part of Table 10(b) lists the contributing 
congeners and their concentrations, grouped as per degree of 
substitution. 

5.0 DISCUSSION 

The availability of all 209 PCB congeners, (Hullin et al, 
1984) make it possible to quantitate and qualify the.majority of these 
compounds using capillary column gas chromatography. Using computer 
assisted gas chromatography, the analysis is considerably simplified. 
Vhen using dual column gas chromatography with computer assistance, the 
results of the analysis of environmental samples are more dependable, 
as well as a participating congener listing being produced. Although a 
minimal detectable amount of 40 ppb total PCB is quoted for this work, 
the individual congeners are detected at aconsiderably lower 
concentrations. 

Using this analysis, the contributions of particular 
congeners to the total PCB concentration in a sample are obtained. If 
the result files are catalogued and samples from that particular site 
are analyzed over a long period of time, the variation of the
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particular congeners can be ascertained. Some of the 209 congeners are 
more reactive than others, and their behaviour can be separated from 
the others using the congener specific analysis. Also, some congeners 
are more biologically active than others. A case in point is the 
effect 'of hexachlorosubstituted PGBs 136, 155, 153, 128 and 169 on 

chicks (McKinney et. al, 1976). Another study investigated the 

influence of the planar congeners 15, 37, 77, 81, 126 and 169 to induce 

ARE (Safe et al, 1985). The four higher congeners only were found to 
induce ABE and bind to the cytosolic receptor protein. This method 
permits the analysis of congeners of interest so similar studies in the 
aquatic medium can be undertaken. Their presence can be readily 
detected and monitored from site specific samples. The methodology 
presented here provides a step forward for analyzing aquatic samples 
for a broad spectrum of compounds. 

This concept is important, as it provides the thrust of a 
research program of which the methodology presented here represents one 
part. Vhen analyzing environmental samples, often only target 

compounds are requested. These target compounds represent only a small 
portion of all peaks present in the resulting chromatogram. The more 
that computer programs can assist the analyst in identifying peaks from 
a complicated pattern of peaks, and also identify more peaks from that 
pattern, the more understanding we will have as to contaminants in the 
aqueous phase. This added information will benefit researchers and 
those responsible for managing the aquatic ecosystem. '
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TABLE 1 

CHRUMATUGRQPHIC DETAILS 

INSTRUMENT: H.P. 5890 GAS CHRDMATDGRAPH 
DETECTORS: D051 Elegtron Capture 
INTEGRATDRS: H.P. 3390 — 2 - 

AUTDSAMPLERI . H:P. 7573 

CQRRIER GAS! H2 MQKEUP GAS; QFZME (9525) 

CDLUMN HEQD PRESSURE! 2U psi 

INJECTION: Split/Eplitless 
PUREE TIME: .75 min 

INITIAL TEMPERATURE: 00°C INITIAL TIME: 2 min. 

FIRST RAMP: 1000/min FINAL TEMPERATURE: 140°c 

FINAL TIME: 0.0 min. 
SECOND RAMP:'2°;/min. FINAL TEMPERATURE: 245°C 

FINAL TIME: 0.0 min. 
PEAN WIDTH: 0.060 from 0 to 25 min 

0.080 ¥r0m 25 to 48 min 
0.10 from 48 to 60 min 

TIME 0F RUN : 60.5 min.

1



103 
‘H 105 

TflBLE 2 
AROCHLOR 1262 DILUTIN SERIES 

CQNBENER Response in Area Units NUMBER 

95+66 
101 
136 
151 
144+153 
149 
146 
131 
141 
137+130 
138 
170 
1B7+182 

174 
177 
171 
173 
204 
180 
191 
170+190 
201 
203+196 
195 
194 

SID 

1177220 
1293970 
1010720 
3216734 
1369333 
5567733 
703551 

7507100 
4699001 
799450 

4902512 
1390450 
7354960 
3001945 
1119509 
5707260 
2671434 
2074000 
663000 
069030 

12912446 
675260 

4327333 
5459167 
6304656 
2014778 
4738045 

2.0 
420379 
461582 
369893 
1140210 
486479 

2022980 
252637 

2703140 
1636860 
291654 
1626500 

2673550 
1055601 

1903060 
931365 
722211 
239523 
307141 

4446121 
243612 
1377600 
1070050 
2106540 
656564 
1507380 

(X10 g) 
1.0 

200252 
225091 
104040 
559779 
239271 
1010206 
120610 

1320050 
791515 
143202 
740932 
240057 
1327010 
497199 
176109 
942060 
440419 
115624 
149540 

2093140 
117935 
600792 
000479 
940591 
296967 
665903

3 

Conceetretion 

0.50 
113397 
121775 
103710 
308696 
130722 
564430 
66521 

730356 
440599 
79929 

421922 
133212 
747434 
275355 
99894 

516448 
243941 
193995 
66445 
05009 
117730 
60507 

322195 
492264 
529947 
169562 
364363 

0.050 
11581 
12896 
10226 
32959 
12307 
64260 
6649 

76006 
46175 
8018 

41792 
12853 
75065 
27400 
10346 
51745 
24192 
10600 
6440 
0360 

107205 
6417 

'32969 
46793 
50132 
16650 
35392 

0.041 

9004 
10075 
.7722 
25126 
9470 

'50490 
5131 

59547 
36101 
6006 

32110 
10697 
59046 
21597 
7079 

40621 
10903 
14433 
4093 
6539 

06650 
5263 

25436 
37235 
40390 
13111 
20321



CDHPARISON 0F RESPONSES FROM PCB HIXTURE, ORGANDCHLORINE 

RETENTION 
TXHE 
DF 

TABLE 3 

STANDARD AND THEIR COHBINATION 

CONBENER COHBINP PCB NUHBE8 ATION 
2.65 
2.82 
4.44 
4.58 
4.82 
4.90 
5.06 
5.17 
5.25 
5.44 
6.45 
7.13 
7.80 
8.69 
5+8 
13.03 
13.75 
14.57 
18 
17 

16+32 
26 

31+28 
33+53 
19.10 
22 
45 
49 

21.53 
47 
44 
42 

64+41 
40 

24.69 
74 

70+79 
95+66 
91 

26.58 

AREA 
54929 
70220 
_:9991 
199999 
668435 
29055 
12579 
51941 
395:9 
29949 
97:00 

570959 
5980 

92:79 
70212 
91507 

217519 
49759 
31711 
19299 
59599 
4059 

45999 
15902 
99949 
10050 
5261 
17471 

2719:: 
20259 
27209 
10997 
21922 
4917 

70974 
9371 

20099 
59770 
5915 

60052 

AREA CV 

. 6341 

28610 
4197 

44323 
25122 
34573 

’ 5709 
59945 
31855 
14312 
6570 
19774 

45688 
25634 
14437 
24581 
5335 
15359 
37243 
50476 
4715 

13 

1.5 

5. 

Ii I 

2. 
2. 
2. 
3. 
3.

4 

CJ0~0~'-‘I-‘G! 

2.6 
3H1 
3.2 
6. 
4. 
4. 
3. 
6. 

5. 
4. 
3. 
4. 

H~00-tJ 

Minx)» 

I 4 

DC 

AREA 
24879 
67400 
39739 
187353 
644300 
48763 
-30326 
12968 
39529 
24463 
69600 

359695 
80378 
49689 
91097 

209628 
48498 

92771 

291539 

CV 
28 
4.6 
4.0 
4.7 
3.8 
19 
13 
6.2 
9.1 
10 
7.8 
5.1 

um-0-uu IIIII 
Ul[DU|(A\l 

4.1 

JIB 

70456 4.8 

60430 5.0 

(78299) 

(213825)



Rt 
or
Q 

S6+6D 
84 
90 

27.71 
89 
97 

29.58 
87 
136 
110 

31.24 
82 
151 

32.16 
149+ 
118 

33.86 
141 

36.89 
138 
178 
187+ 
182 
183 

39.56 
39.89 
174 
177 

42.44 
180 

43.88 
170 
201 
203 
195 
194 

commu- 
ATION 
AREA CV 
10334 6.1 
9105 5.2 

3.7 69749
_ 

51554 5.6 
16298 5.8 
12536 6.0 
99910 3.9 
24588 6.1 
83272 5.6 
47071 6.1 
59380 7.3 
5733 8.1 

20060 7.1 
85188 5.0 
55692 6.4 

215921 5. 
26560 7. 
83135 9. 
57106 9. 
4934 7. 

25144 B. 

uwo-uv-m 

11304 8.6 
59315 6.1 
12113 12 
22018 8 I: 
11419 9.1 
61105 12 
37217 13 
100144 7.4 
16840 37 
9181 11 
10453 11 
4008 10 

7843 18 

TABLE 3 (CONT.) 

PCB 
AREA CV 
18047 5.3 
11117 5.1 
24066 4.8 
14685 5.2 
22676 5.6 
8835 3.5 

43861 5.4 
8591 14 
17691 8.3 
45254 5.1 

24643 6.1 

5028 3.0 
23601 6.9 ' 

11171 8 

21400 8. 
10818 

.5 

(D U 
CD 

37076 11 

16330 10 
8890 12 
9916 11 
3744 10 

7487 12 

_ .

C 

AREA 

61135 

98174 

66986 
60859 

75278 

228236 
122010 

62355 
10297 

70849 
105987 

CV 

5‘. 1 

5.5 

11 

9.0 

.3 

8.9 
11 

9.6 
16 

16 

10 

(75731)



’ CDNGENER (total ppb 1 
RT 

8.67 
9.89 
10.60 
11.66 
12.06 
12.30 
13.12 
14.14 
14.36 
14.46 
14.90 
15.24 
16.22 
16.46 
16.56 
16.93 
17.49 
17.84 
18.19 
18.64 
19.23 
19.49 
19.66 
19.74 
20.42 
20.61 
21.21 
21.63 
22.44 
23.01 
23.28 
23.58 
23.98 
24.50 
24.91 
25.11 
25.53 
26.90 
27.23 
27.69 
27.99 
28.59 
29.28

#

1 

4+1O
7
6 

8+5 
13 
12 
18 
17 

24+27 
16 
29 
26 
25 

31+28 
33 
22 
45 
46 
52" 
49. 
48 
47 
44 
42 

41+71 
40 
31 
74 
70 
95 
91 
60 
84 
89 
101 
97 
87 
136 
110 
B2 
151 
135 

TABLE 4 

PEAK HEIGHTS AND CV’S FDR PCBS 
ELUTED FROM 0V—1 CDLUHN 

2250 
94545(1.2) 
22558(4.9) 
59160(1.9) 
100338(2.6) 
84628(2.2) 

308658(2-2) 
11053(2.3) 
12354(4.0) 

122003(2.6) 
70162(3.0) 
12945(4.5) 
60854(2.7) 
1973(3.6) 

16918(3.5) 
10709(3.4) 

146218(4.1) 
78978(4.0) 
41858(4.2) 
15872(3.1) 
6456(3.1) 

49839(3.2) 
42520(3.5) 
19091(3.3) 
23926(3.5) 
56154(3.8) 
28779(4.0) 
56034(4.3) 
11602(4.0) 
1208(4.5) 
7278(4.8) 
12543(4.6) 
40979(3.7) 
2029(3.7) 
2229(5.0) 

- 2838(4.1) 
4229(3.8) 

37868(4.4) 
987(5.3) 

4103(5.1) 
23825(4.0) 
12241(4.9) 
1822(8.4) 

58029(4.6) 
20129(4.4) 

CONCENTRATION 
1125 

50710(1.9) 
16881(8.9) 
32258(2.0) 
48024(2.7) 
42501(2.4) 
158024(2.6) 
5634(2.6) 
6245(3.7) 

64177(2.8) 
35356(3.1) 
6453(5.0) 

30132(2.7) 
945(2.9) 

8476(2.9) 
5404(2.8) 

65563(3.5) 
38336(3.3) 
19942(3.2) 
B073(2.9) 
3401(4.8) 

25530(2.B) 
21245(2.8) 
9413(3.2) 
11985(2.9) 
28347(3.5) 
14390(3.4) 
27053(3.5) 
5916(3.1) 
3781(4.2) 
6461(3.5) 

20745(3.0) 
1036(3.2) 
1178(3.8) 
1446(3.5) 
2158(3.7) 
19103(3.1) 
515(1.5)4 

2123(3.2) 
12186(3.2) 
-6296(3.6) 

29100(3.6) 
10220(3.6) 

12 

563 
274:s<2.s> 
725s<e.4> 

1¢¢e¢<2.s> 
2279a<3.2> 
2092s<2.9> 
77712<s.1> 
2a02<3.9> 
29q4<4.o> 

32s94<3.o> 
17¢94(2.7> 
:s12<s.4> 
149o2<s.0> 

4137(3.4) 

29079(3.9) 
18380(3.6) 
9587(3.4) 
4029(2.9) 
-163312.8) 
12742(3.1)'" 
10468(3.2) 
4712(3.2) 
5977(3.2) 
13843(3.7) 
7211(3.8) 
12933(3.6) 
2921(3.2) 
1821(4.2) 
3124(4.4) 
10391(3.5) 
561(4.0) 
707(4.3) 
1057(4.7) 
9384(3.8) 

10s7<4.a> 
§;5;<3.7> 
3097(4.7) 

14452(4.0) 
5130(4.4) 

mpinqing on detectb?) 
285 

1592o<13.> 
7142<20.> 
95¢5<4.e> 
123¢¢(2.¢> 
114a2<2.5> 
42174<2.7> 
1s3s<s.9> 
1¢12<s.4> 

182D3(3.5) 
9913<4.s> 
1eo2<s.2> 
8231(3.1) 

2273(3.0) 

15694(2.7) 
10012(3.3) 
5248(2.9) 
2182(4.5) 
904(5.1) 

7014(4.0) 
5704(3.7) 
3246(3.2) 
8091(4.9) 
4122(4.6) 
7028(3.3) 
1590(3.2) 

900(4.9) 
1712(5.0) 
5676(4.2) 

5119(3.8) 

566(4.5) 
3307(4.3) 
1682(3.2) 

7883(3.7) 
2796(3.8)



42.18 
I 43.24 

9 TABLE 4 (CONT.) 

I RT 

30.14 
30.78 
31.35 
31.94 

l 32. 32 
33.18 
33.76 

‘U 
54.15 
54.40 
35.30 
35.71 

H 35‘. 94 
36.34 
36.69 

|l 
57.07 
37.58 

V 

57.07 
38.22 
38.57 
39.52 

I 39.77 
40.03 
40.27 

I‘ 
40.57 
40.04 

43.67 
44.58 

I 45. 64 
4é.04 
47.59 
48.09 
50.77 
53.29 

CDNGENER 
149+1a1 
154+114 
131 
105+14a 
153 
141 
137+150 
150 
158 
179 
175 
182 
185 
157 
155 
174 
177 
15e+171 
157 
173 
200 
172 
180 
193 
191 
199 
170 
190 
201 
203+19¢ 
195 
207 
194 
205 
20¢ 
209 

PEAK HEIGHTS AND CV’S FDR PCBS 
ELUTED FROM 0V—1 CDLUMN 

00NCENTRATION (Dpb) 

2250 
27744(4.7) 
4433(4.9) 
-1023(5.b) 
33128(5.4) 
128550(5.9) 
72290(5.5) 
13161(5.3) 
84527(b.8) 
8433(b.0) 
18421(5.4) 
3406(5.8) 

114865(b.0) 
44797(b.1) 
1281(2é.) 

12178(b.2) 
88473(b.8) 
43378(b.6) 
18204(b.9) 
119b1(5.8) 
7978(6.3) 
9817(6.9) 
19b3(b.5) 

165b41(8.5) 
9559(7.0) 
2703(7.2) 
8129(b.5) 

41411(8.9) 
10093(7.7) 
51849(8.1) 
52518(8.5) 

921(9.1) 
14434(8.3) 
3140<a.4) 

3b074(10.) 
1b90(8.7) 

12449(9.8) 
90414(11.) 

1125 
64792(3.8) 
2280(4.0) 
166b0(3.3) 
64898(4.0) 
36302(3.5) 
b758(3.3) 

41036(4.0) 
443b(3.9) 
94b3(3.7) 
172é(3.8) 

57933(4.0) 
22545(3.9) 
b433(3.4) 

44290(3.9) 
22044(3.7) 
949414.1) 
b159(4.0) 
41b8(3.5) 
5257(4.0) 
1025(4.6) 

B1B55(4.6) 
5017(3.9) 
1431(4.7) 
4275(3.b) 

21568(4.3) 
5531(4.5) 

27335(4.5) 
27444(4.4) 
7850(3.9) 
1597(5.5) 

19516(5.0) 
95914.5) 

7014(5.0) 
49159(5.1) 

13 

563 
31898(3.9) 
1124(6.3) 
8194(4.3) 

30969(4.7) 
17872(4.3) 
338b(3.9) 

19633(9@9) 
2074(4.5) 
4685(4.5) 
842(4.3) 

27921(4.9) 
11013(4.8) 
3193(5.1) 

21299(5.0) 
10751(5.3) 
4726(5.5) 
3087(5.2) 
2064(4.9) 
25b5(5.b) 

37251(b.3) 
2489(5.9) 
2140(5.3) 
10322(6.5) 
2728(6.8) 
13063(6.1) 
13229(b.0) 

sa94<¢.§> 
794(b.3) 

9443(7.8) 

_3478§8.3) 
240181345) 

285 
17124(3.b) 
618(15)2 

4463(3.8) 
1b499(3.8) 
9b39(4.0) 
1807(3.5) 

1048b(6.7) 

2531(4.1) 

14927(4.1) 
5955(4.2) 

1747(3.b) 
11378(4.0) 
5795(4.0) 
2531(5.2) 

1376(5.2) 

19582(4.8) 

1094<¢.¢> 
5a2a<4.7> 
147a(4.7> 
7234(4.8) 
7232(5.0) 
2103(5.5) 

5204(5.8) 
1898(7.1) 

13041(7.4)



8.67 
9.89 
10.60 
11.66 
12.06 
12-30 
13.12 
14.14 
14.36 
14.46 
14.90 
18.24 
15.31 
16.22 
16.46 
16.56 
16.93 
17.49 
17.84 
18.19 
18.64 
19.23 
19.49 
19.66 
19.74 
20.42 
20.61 
21.21 
21.63 
22.44 
23.01 
23.28 
23.58 
23.98 
24.50 
24.91 
25.11 
25.53 
26.90 
27.23 
27.69 
27.99 
28.59 
29-28 
29.54 
30.14 

CONGENER

2 
4+10

7
6 

8+5 
13 
12 
18 
17 
24+27 
1a 

29 
26 
25 

31+28 
33 
22 
45 
46 
52 
49 
48 
47 
44 
42 

41+71 
40 
31 
74 
70 
95 
91 
60 
84 
89 
101 
97 
B7 
136 
110 
82 
151 
135 

TABLE 4 (CONT.) 

PEAK HEIGHTS AND CV’S FOR P088 
ELUTED FROM 0V—1 COLUMN 

CONCENTRATION (ppb) 

4884(3.3) 
7204(2.7) 
9OB9(2.7) 
8504(2.6) 

31107(2.5) 
11302(2.5) 
1196(4.4) 

13746(2.7) 
7490(2.5) 
1341(4.6) 
6152(3.0) 

1621(14.) 

11660(3.0) 
7492(2.7) 
3907(3.1) 
1607(2.5) 
689(4.9) 

5345(3.5) 
4315(2.8) 
2445(2.6) 
6074(3.4) 
3030(3.9) 
5285(2.9) 
1191(4.1) 
754(4.8) 
1310(4.8) 
4303(3.1) 

3878(3.4) 

2494(2.9) 
1270(3.8) 
SOLVENT 

5936(3.3) 
2117(3.6) 

149+181 12885(3.9) 

6378(2.8) 
3449(2.0) 
3e15(2.7> 
4455<3.4> 
4182(3.2) 
15137(3.2) 
5575(3.3) 
S37(4.1) 

6802(3.1) 

646(5.7) 
3017(3.3) 

769(12.) 

5578(3.5) 
3672(3.5) 
1878(4.1) 
787(4.2) 

2605(3.4) 
2106(3.4) 

1187(3.2) 
3328(3.8) 
1648(3.1) 
2594(3.6) 
568(2.2)5 

577(4.2) 
2114(3.5) 

1881(4.1) 

1227(4.2) 
603(4.9) 

3018(4.0) 
1081(4.6) 
6368(4.7) 

14 

3247(2 8) 
5290(26.) 
1780(3.7) 
2260(3.0) 
2093(3.1) 

RT 
225 

_ 
113 56 28 

1 12206(2.2) . 

7586(2.8) 

3383(2.7) 

I-5 UIM 4'/I bl D 

’2781(3.6) 
1921(2.7) 
936(3.9) 

133o(3.3> 
1063(4.0) 

1346(3.7) 

1021(5.5) 

961(3.8) 

601(3.6) 

1643(4.9) 

3293(4.5) 

1670(1.9) 
7097(35.) 
856(5.4) 
1185(1.5) 
1069(2.6) 
.3954(2.0) 

1704(1.9) 

761(2.1) 

1438(3.0) 
1037(5.9) 

645(3.0) 

689(4.1) 

876(14.) 

1739(6.8)



I RT 
30.78 
31.35 
31.94 
32.32 
33.18 
33.76 
34.16 
34.40 
35.30 
35.71 
35.94 
36.34 
36.69 
37.07 
37.58 
37.87 
38.22 
38.57 
39.19 
39.52 
39.77 
40.03 
40.27 
40.57 
40.84 
41.97 
42.18 
43.02 
43.24 
43.67 
44.55 
45.64 
46.04 
47.59 
48.09 
50.77 
53.29 

CONGENER 
134+114 
131 
1D5+146 

PEAK HEIGHTS AND CV’S FDR PCBS 
TABLE 4 (CONC.) 

ELUTED FROM 0V—1 COLUMN 
CDNCENTRATIDN (ppb) 

225 

3339(4.0) 
153 12411(3.8) 
141 
I37+130 
138 
158 
178 
175 
182 
1834 
167 
185 
174 
177 
156+171 
157 
173 
200 
172 
180 
193 
191 
199 
170 
190 
198 
201 
203+196 
195 
207 
194 
205 
20¢ 
209 

72¢3<3.q> 
1345<3.4) 
7807(4.6) 
1887(4.2) 

11205(4.4) 
4451(4.7) 

1297(4.57 
8525(4.4) 
4311(4.2) 
1882(4.8) 
1213(4.4) 
833(6.1) 
1000(6.0) 

14380(4.4) 

794(4.5) 
4200(4.7) 
1113(5.3)7 

5679(11.) 
53L5(5.3) 
1542(5.3) 
3791(6.0) 
1354(6.3) 
9233(6.5) 

113 

1624(5.4) 
6004(5.4) 
3614(5.0) 
658(3.7) 

3894(8.9) 

902(5.1) 

5451(5.6) 

625(5.4) 
4211(5.7) 
2112(5.9) 
899(6.9) 
600(4.7) 

6945(7.3) 

2058(6.7) 

2700(6.5) 
2642(6.2) 
754(8.7) 
1870(8.7) 

656(8.5) 
4774(9.3) 

PL LT? 

56 

819(4.0) 
3077(4.2) 
1849(4.2) 

1963(5.5) 

2792(4.7) 

1036(4.3) 

3517(5.5) 

962(9.5) 

1;54<7.4> 
1320(5.5) 

924(6.9) 

.28 

1613(5.8) 
653(4.6) 

1132(10.) 

1465(5.7) 

1136(6.2) 
569(5.7) 

1976(7.6) 

523(8.0) 

843(8.6) 
756(7.8) 

561(11.) 

2395(7.2) 3611(10.)



RT 

9.82 
11.53 
12.28 
13.47 
14.02 
14.32 
15.45 
16.55 
16.80 
16.89 
17.44 
17.96 
18.81 
19.21 
19.35 
19.80 
20.48 
21.00 
21.36 
21.93 
22.38 
22.67 
22.88 
23.55 
23.86 
24.07 
24.74 
25.35 
26.30 
26.59 
26.93 
27.26 
27.74 
28.47 
28.73 
28.87 
29.18 
29.56 
30.85 
31.28 
31.80 
32.09 
33.15 
33.52 
34.16 

CDNGENER
#

1
3 4+10
7 
'6 

PEAK HEIGHTS AND CV FOR PCB CONGENERS 
TABLE 5 

ELUTED FROM SE—52 CQLUNN 

2250 
72991(1.2) 
16998(2.0) 
48060(1.8) 
81912(2.2) 
66110(1.9) 

8+5 .236508(1.8) 
13 
12 
18 
17 
24+27 
16+32 
29 
26 
25 
28+31 
33 
22 
45 
46 
52 
49 
47+48 
44 
42 
41+71+64 
40 
74‘ 
70+76 
95 
91 
56 
84 
89 
101 
99 
97 
87 
136 
110 
151 
135 
149 

9002(3.1) 
86988(2.4) 
69531(2.5) 
9899(2.7) 

69369(2.6) 
1940(3.4) 

14940(3.1) 
- 9080(2.9) 
124364(3.3) 
68744(3.1) 
34030(3.3) 
12948(3.1) 
5112(3.0) 

41854(3.1) 
34462(3.0) 
23731(3.2) 
46346(3.2) 
24730(3.3) 
38758(3.5) 
10490(3.1) 
957(4.0) 
7413(3.5) 
12605(3.7) 

130296(11.) 
1869(4.0) 
2447(3.7) 
3555(3.9) 
2456(3.9) 

‘33482(3.6) 
682(2.5) 
957(4.5) 

4018(3.7) 
20052(3.9) 
11938(3.9) 
51796(3.9) 
25394(3.4) 
109615(3.8) 

CDNCENTRATIDN 
(total ppb impinging on detector) 

1125 563 282 

-4u262<1.9> 
8863(2.b) 

2aa7e<1.s> 
41q27<1.q> 
35D19(1.B) 
12a220(1.9> 
4s41<1.9> 
4e3s<2.3> 

46865(2.1) 
3e900<2.1> 
5155<2.5> 

36D12(2.2) 
1053<s.2> 
7a¢1<1.¢> 
4s27<1.9> 

59a0s<2.3> 
34s¢9<2.2) 
172aa<2.1> 
6702(2.4) 
2632(2.8) 

21974(2.1) 
17760(2.0) 
12289(2.3) 

SDLVENT 
2444a<2.¢> 
13g13<2.4> 
19535(2.6) 
5437(2.6) 
3883(2.6) 
6583(2.4) 

35214(3.0) 
955(3.0) 
1279(2.5) 
1823(3.1) 
1261(3.5) 

17178(3.0) 

2062(2.8) 

26060(2.9) 
13277(3.3) 
55200(3.1) 

20 

21467(2.6) 
4468(3.6) 
14181(2.6) 
20751(2.9) 
17764(2.7) 
63928(3.0) 
2278(2.¢> 
2229<4.5> 

24221<3.1> 
1a7e¢(3.3> 
2e17(3.2> 
18166(3.2) 

3922(3.4) 
2398(3.8) 

28446(4.2) 
17318(3.9) 
8556(4.1) 
3404(3.7) 
1338(3.7) 

11182(3.7§ 
9019(3.6) 
6209(3.7) 
12203(3.8) 
6502(4.2) 
9800(4.0) 
2741(3.7) 
1937(4.9) 
3273(4.8) 
18164(2.5) 

635(4.7) 
915(4.8) 

8719(4.8) 

1039(5.4) 
5291(4.5) 
3121(5.2) 
13392(5.2) 
7102(4.7) 

28192(5.3) 

12594(3.1) 
,2474(3.9) 
8200(3.2) 
11722(4.3) 
10134(4.1) 
36282(4.0) 

1281(6.6) 
13851(4.0) 
10635(4.9) 
1397(7.4) 

10285(4.4) 

2247(11.) 
1383(15.) 

15814(7.0) 
9781(5.8) 
4803(7.2) 
i1884(6.4) 
725(2.1) 

6293(6.4) 
5046(5.2) 
3466(4.6) 

7488(11.) 
3896(11.) 
5482(5-2) 
1514(4.5) 
1095(16.) 
1830(11.) 
9328(4.2) 

4789(5.5) 

567(7.6) 
2837(6.0) 
1681(7.3) 
7185(6.5) 

15192(6.1)



RT 
34.30 
34.94 
35.27 
35.79 
36.28 
37.33 
37.96 
38.51 
39.30 
39.74 
40.01 
40.41 
40.74 
40.97 
41.22 
41.97 
42.36 
42.70 
43.12 
43.34 
43.81 
44.35 
44.55 
44.87 
45.72 
46.74 
47.22 
47.54 
47.95 
49.20 
50.36 
50.98 
52.18 
52.55 
55.22 
57.69

# 
118 
114 
131 

PEAK HEIGHTS AND CV FOR PCB CDNGENERS 
TABLE 5(CONT.) 

ELUTED FRDM SE*52 CDLUMN 

2250 
4154(4.4) 
1561(4.7) 

105+132 13902(4.0) 
153 
141 
176 
138 
178 
175 

128887(4.4) 
54598(4.3) 
11242(4.1) 
81578(4.8) 
17766(4.5) 
34i5(4.3) 

182+187 104669(4.6) 
183 
128 
167 
185 
174 
177 
171 

157 
200 
180 
193 
191 
199 
170 
198 
201 
203 
195 
207 
194 
205 
206 
209 

42380(4.7) 
4016(4.5) 
1341(4.8) 

12773(4.6) 
81802(4.7) 
40322(5.3) 
24UD6(4-5) 
129o<s.1) 
7¢72<4.5> 
10724<4.9) 

17es79<5.7> 
9051(5.0> 
2430<5.5) 
7a0s<4.7> 

5a3¢3<5.9> 
2882(5 2) 

54262(5:7) 
43898(5.5) 
1184(6.0) 

17541(5.8) 
2097(6.1) 

41480(6.9) 
1775(8.6) 

12814(8.4) 
94114(8.4) 

CONCENTRATION 
CUNGENER (total ppb impinging on detector) 

1125 

20a7<3.2> 
7ae<4.u> 

7090<3.7> 
¢394o<3.5> 
27247(3.6) 
5¢7s<4.0> 

3q155<4.2> 
9073<4.2> 
1753<4.4> 

52224(4.7> 
211220(4.z> 

20¢0(4.5> 
707<7.s> 

6563(4.9) 
39¢70<s.0) 
19aa7<4.a> 
12075<4.9> 

¢27<¢.3> 
3847(5.2) 
5488(5.4) 

82912(6.2) 
4644(6.0) 
1259(6.5) 
3893(5.7) 

27494(6.4) 
1857(11.) 

26870(7.0) 
21691(7.0) 
9006(7.7) 
1102(8.3) 

20562(10.) 
915(11.) 

6651(11.) 
46094(13.) 

21 

563 

1044(5.6) 
3560(5.8) 

31887(5.7) 
13900(5.4) 
2910(5.1) 
19195(6.2) 
4783(6.8) 
852(6.0) 

26026(6.4) 
10673(6.0) 

961(7.5) 

3343(6.4) 
19859(6.3) 
10070(6.2) 
6136(6.4) 
1969(6.5) 
2782(6.6) 

39566(7.5) 

1968(7.0) 
13466(7.5) 
744(7.1) 

13376(7.0) 
10833(7.1) 
4586(7.8) 

10298(9.1) 
3438(9.1) 

282 
577(6.0)6 
1892(6.6) 

16862(6.6) 
7459(6.5) 
1534(6.5) 

10076(7.1) 
2491(7.4) 
13689(6.1) 
5593(6.8) 

1764(7.8) 
10368(5.2) 
5265(6.1) 
3203(7.1) 
999(6.4) 

A1430(5.3) 
20058(6.5) 

1°27“?-7’ 
7108(8.0) 

¢9?4(7.¢> 
5655(6.4) 
2344(6.8) 
5236(7.0) 
1721(6.3) 

11650(14.)



RT 
"9.82 
11.53 
12.28 
13.47 
14.02 
14.32 
15.45 
18.55 
18.80 
18.89 
17.44 
17.98 
18.81 
19.21 
19.35 
19.80 
20.48 
21.00 
21.38 
21.93 
22.38 
22.87 
22.88 
23.55 
23.86 
24.07 
24.74 
25.35 
26.30 
26.59 
26.93 
27.26 
27.74 
28.47 
28.73 
28.87 
29.18 
29.56 
30.85 
31.28 
31.80 
32.09 
33.15 
34.16

1
3 

4+10
7
6 

8+5 
13 
12 
18 
17 
24+27 
16+32 
29 
26 
25 
28+31 
33 
22 
45 
46 
52 
49 
47+48 
44 
42 
41+71+64 
40 

74 
70+76 
95 
91 
58 
B4 
B9 
101 
99 
97 
87 
136 
110 
151 
135 
149 

PEAK HEIGHTS AND CV FUR PCB CONGENERS 
TABLE‘5(CONT.) 

ELUTED FRDN SE-52 COLUMN 

225 
9146(4.1) 
5888(4.4) 
8340(3.8) 
7247(3.7) 

26075(3.8) 
90514.2) 
885(3.7) 

10040(3.9) 
7737(3.4) 
985(7.0) 

7419(3.6) 
1606(4.7) 

11429(3.3) 
7166(3.0) 
5511(3.5) 
1366(3.6) 
533(1.7)7 

4631(3.4) 
3678(3.3) 
2513(3.7) 
8271($4.) 
5705(4.8) 
"2987(5.6) 
4020(5.7) 
1096(3.3) 
7B4(4.4) 
1336(4.1) 
3822(3.1) 

3556(3.4) 

2117(3.6) 
1259(3.5) 
5379(4.1) 

.11494(4.2) 

M CONCENTRATION 
CDNGENER (total ppb impinging on detector) 

# 56 28 113 

4697(4.2) 
858(B-5) 

3010(4.6) 
4141(4.5) 
3592(4.6) 
12959(4.4) 

5015(4.3) 
3823(4.9) 

3677(4.8) 

760(5.8) 

5475(5.4) 
3516(5.1) 
1650(5.9) 
651(4.0) 

2242(5.0) 
1783(4.9) 
1225(5.0) 
SDLVENT 
2882(5.0) 
1477(7.3) 
1937(5.8) 

630(5.7) 
1854(5.4) 

1690(6.0) 

1010(6.3) 
608(9.2) 

’2589(6.7) 

5652(6.7) 

2396(3.7) 
1642(5.4) 
2289<5.5> 
198314.11 
7127(3.5) 

2748(3.9) 

2030(3.8) 

3036(5.7) 
2061(3.2) 
911(5.0) 

1210(5.5) 
955(5.7) 

1010(5.2) 

938(5.1) 

552(4.9) 

1479(4.2) 

3291(4.5) 

1371(4.7) 

858(7.0) 
1212(5.5) 
1040(5.8) 
3B22(5.2) 

1416(6.2) 

1069(5.1) 

1677(6.6) 
1187(6.8) 

619(5.4) 

845(10.) 

1858(6.6)



RT 
34.30 
34.94 
35.27 
35.79 
36.28 
37.33 
37.96 
38.51 
39.30 
39.74 
40.01 
40.41 
40.74 
40.97 
41.22 
41.97 
42.36 
42.70 
43.12 
43.34 
43.81 
44.35 
44.55 
44.87 
45.72 
46.74 
47.22 
47.54 
47.95 
49.00 
50.36 
50.98 
52.18 
52.55 
55.22 
57.69 

118 
114 
131 
105+132 
153 
141 
176 
138 
178 
175 
182+187 
183 
128 
167 
185 
174 
177 
171 

157 
200 
180 
193 
191 
199 
170 
198 
201 
203 
195 
207 
194 
205 
206 
209 

TABLE 5(CONC.) 

PEAK HEIGHTS AND CV FOR PCB CDNGENERS 
ELUTED FROM SE—52 COLUMN 

225 

1417<3.7y 
12a11<4.0> 
557s(3.a> 
1130<4.3> 
747a(s.3> 
1B2b(4.7) 

10365(4.8) 

1305(4.1) 
7897(4.4) 
3981(4.3) 
2399(4.5) 
728(4.9) 
1051(7.6) 

15134(4.9) 

747(4.8) 
5365(5.5) 
5213(5.4) 
4198(5.1) 
1758(5.8) 
3954(5.7) 
1268(6.2) 
8605(6.7) 

_ 

CONCENTRATION 
CONGENER (total ppb impinging on detector) 

# 56 28 113 

666(6.8) 
6091(6.9) 
2685(6.1) 

881(12.) 

4903(7.3) 
1994(7.4) 

619(8.7) 
3756(7.8) 
1872(7.8) 
1144(7.0) 

6963(9.4) 

2462(9.3) 
2449(8.7) 
1998(8.4) 
822(9.2) 
1841(9.4) 

592(11.) 
3957(9.3) 

1--1 --;r 
,- ._~- 

3475(4.9) 
1531(5.0) 

2016(6.7) 
582(3.4) 

2838(5.2) 
1143(5.6) 

2185(5.2) 
1075(5.5) 
653(5.3) 

4045(6.2) 

1445(6.0) 

1430§s.9> 
1163(6.5) 

1080(6.7) 

2374(7.2) 

1922(7.5) 
827(7.6) 

1112(8.1) 

1582(8.0) 
638(7.8) 

1233(8.0) 
604(8.2) 

868(8.0) 

852(9.2) 
709(8.2) 

702(8.9) 

3343(8.8)



I 3 
4+18 

Congener
1

7
6 

8+5 
12 
13 
16 
17 
18 ’ 

(16+)32 
22 

24+27 
25 
26 
28+31 
29 
33 
48 

41+71+65 
42 
44 
45 
46 

47(+48) 
48 
49 
52 
56 
68 

78+76 
74 - 

84 
87 
89 
91 
95 
181 
185+132 
+164 
118 
128 
131 
134+114 

2_-___2Q¥:l2__. ____________________ _§§:§2 ____ _“ 
Slope 
1119.35 
2498.35 
3361.38 
38448.28 
17438.96 
6726.62 
10505.72 
4400.00 
27951.07 
23004.09 
13005.44 
27705.02 
40054.90 
19020.37 
22785.11 
19828.31 
7759.11 
19738.81 
15737.34 
25774.95 
38498.17 
33999-62 
19484.73 
28837.87 
21511.76 
25941.98 
22734.14 
27925.78 
22976.67 
4826.98 
15788.85 
22143.18 
16716.64 
48938.02 
38243.27 
33816.65 
24491.54 
31797.25 
19789.13 
27832.67 
39824.99 
00100.00 

TABLE 6 

0+ 
PCB CDNGENERS 

£39»-»-9 
04bhJ0 

IE

M
3 

8.82 
8.31 
8.881 
8.82 
8.89 
8.83 
8.12 
8.81 
8.81 
8.887 
8.885 
8.887 
8.58 
8.884 
8.85 
8.884 
8.885 
8.889 
8.83 
8.885 
8.886 
8.886 
8.888 
8.888 
D-U2 
8.82 
8.889 
8.884 
8.882 
8.882 
8.882 
8.881 
8.843 
8.886 
8.889 
8.885 
8.8883 
8.881 

Cor. 
Coeff 
8.9986 
8.9578 
8.9985 
8.9996 
8.9999 
8.9999 
1.8888 
8.9999 
8.9968 
8.9999 
8.9995 
8.9999 
8.9996 
8.9999 
1.8888 
8.9999 
8.9981 
8.9997 
8.9998 
8.9999 
8.9998 
8.9998 
8.9998 
8.9999 
8.9996 
8.9999 
1.8888 
8.9999 
8.9998 
98.9995 
8.9998 
8.9998 
-8.9999 
8.9998 
8.9999 
8.9999 
8.9985 
8.9999 
8.9999 
8.9998 

1.8000 
8.9998 

:-_~, 

.|L- 

Slope 
1192-29 
2175.48 
971.49 

38338.17 
12547.94 
4772.75 
6121.63 
(5262.86 

21596.34 
9179.71 
13478.78 
38626.71 
9881.88 
17671.75 
15546.47 
9387.71 
17636.36 
12854-B1 
28896.43 
36435.13 
38642.48 
16982.79 
21198.45 
16423.18 
12268.82 
22639.68 
19137.44 
14384.55 
14485.91 
21894.29 
17756.81 
36325.45 
15358.88 
26788.88 
29291.81 
25333.58 
6952.67 

23383.98 
28833.46 
39824.99 

RESPONSE FACTQR5 and MININAL DETECTABLE AMOUNTS 

@ Cor. 
Ci Cogff. 
1.7 8.9988 
8.15 1.8888 
1.46 8.9978 
8.82 
8.88 

8.9998 
8.9993 

8.82 8.9993 
8.83 8.9997 
8.881 1.8888) 

8.87 
8.19 
8.86 

8.9993 
8.9998 
8.9997 

8.887 8.9999 
8.82 8.9996 
8.82 8.9993 
8.82 8.9995 
8.15 8.9997 
8.81 8.9988 
8.84 8.9999 
8.888 8.9997 
8.818 8.9999 
8.82 8.9994 
8.868 8.9993 
8.889 8.9997 
8.884 8.9998 
8.828 8.9997 
8.818 8.9998 
8.838 8.9995 
8.885 8.9997 
8.81 8.9996 
8.887 8.9996 
8.883 8.9999 
8.882 8.9998 
8.884 8.9999 
8.881 8.9999 
8.86 8.9987 
8.813 8.9998 
8.82 8.9999 
0.005 0.9990 
0.000 0.9990 
8.8883 1.888 

N0. 
Points 
9
9 

0~&~0*J\!\|@~UQJ£‘4Lfl\lm-0~04JOEfl<J0~0<]0 

\1mrno4wcn¢l>~4¢-><:m 

UL4bl>



Cqhgenef 
135 
136 
137+13D 
138 
141 
149+181 
151 
153 
156+171 
158 
167 
170 
172 
173 
174 
175 
176 
177 
178 
180 
182 
183 
185 
190 
191 
193 
194 
195 
198 
199 
200 
201 
203+196 
205 
206 
207 
203 

TABLE 6 (CDnt.) 

0+ 
PCB CDNBENERS 

RESPONSE FACTORS and MININAL DETECTABLE AMOUNTS 

_____ __Q!:l___________1 1__________§Ef§2_10__ 
S1002 
28002.13 
25074.09 
62681.45 
42149.52 
78597.39 
9285.25 
27756.30 
24083.84 
20723.64 
35290.94 
16587.54 
1963.00 

33189.52 
24370.61 
24370.61 

55006.57 
25600.56 
20977.99 
73748.28 
28691.61 
28354.46 
42045.80 
90099.95 
34114.68 
7549.92 

45289.17 
16131.99 
19329.89 
84500.00 
21250.41 
55426.02 
6376.69 

Cm." 
Ci@ Coef; 
0.04 0.9994 
0.008 0.9999 
0.002 0.9999 
0.02 0.9998 
0.004 0.9999 
2.32 0.6210 
0.09 0.9934 
0.03 0.9999 
0.01 0.9997 
0.009 0.9995 
0.02 0.9999 
0.05 0.9997 
0,007 0.9999 
0.001 1.0000 
0.002 1.0000 
0.004 0.9999 
0.007 0.9999 
0.08 0.9997 
0.007 0.9999 
0.01 0.9999 
0.007 0.9995 
0.008 0.9988 
0.002 0.9994 
0.009 0.9996 
0.05 0.9990 
0.004 0.9996 
0.02 0.9993 
0.03 0.9997 
0.002 0.9977 
0.02 0.9979 
0.01 0.9973 
0.29 0.9989 

’S10pe 
42003.25 
20100.75 
38490.40 
58525.95 
20413.45 
27756.30 
21609.99 
39989.20 
44700.00 
22386.76 

31678.06 
18673.41 
37348.56 
51546.21 
23640.00 
30805.79 
29277-78 
24185.72 
29714.72 
81000.00 
33522.23 
26954.30 
7954.67 
17185.21 
44715.44 
13239.80 
22294.79 
16720.55 
38750.03 
26017.34 
52425.04 
10655.30 

9 Cor. _@ N0. 
C1 C0ef+. P01nts 

0.02 0.9995 
0.01 0.9998 
0.02 0.9997 
0.005 0.9999 
0.03 0.9999 
0.09 0.9934 
0.02 1.0000 
0.003 0.9999 
0.001 0.9995 
0.02 0.9999 

0.02 0.9999 
0.09 0.8718 
0.003 0.9999 
0.003 0.9999 
0.008 0.9998 
0.09 0.9994 
0.012 1.0000 
0.007 1.0000 
0.005 0.9998 
0.001 0.9998 
0.008 0.9999 
0.02 0.9992 
0.02 0.9998 
0.033 0.9869 
0.002 0.9999 
0.009 0.9999 
0.01 0.9999 
Q-Q1 0.9999 
0.0007 0.9998 
0.008 0.9992 
U-U02 0.9996 
0.12 0.9996 

Statistiéal Miniflum Amount (Long & Wine£0rdner,1983) 
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no_:=\1-r>~u~oo~n~4>~1mmun~\1m~a~ouo~on~4=-oco\:~o>4



T 
Cl 

TABLE 7 

COMPARISON OF TOTAL PCB CONCENTRATIONS IN STANDARDS 

(A) STANDARDS: 
'EXPECTED 

CONCENTRATION 
lEQLQL_ ifliéétéél 

1221 5O 

1016 41 

1262 SO 

1221+1254+12b2 2OO 
‘(I:1:1) 

11 

ANALYSED 
CONCENTRATION 
L2QLuL_ iniéétéél 

58iB 
40.4 
42;? 

203.7 I



Congener 

Di—sub 
11 

Tri—sub 
1é 

' H 

31 
33 

Tetrafisu 
45 ' 

49 
64 
70 
74 

Penta—su 
B7 
89 
95 
99 

101 
110 

Hexa—sub 
138 
153 

Hgpta—su 
180 

Total 

Concentration (ppb) 

0V+1 Column SE+52 Column 

2.51 

1.32 
5.84 
1.78 

1.06 
1.24 
1.26 
2.14 
1.48 

(0.66) 
3.62 
(1.41) 
(2.33) 
(3.75) 
(1.21) 

0.83 
0.80 

7.13 
41.02 (qéing DV—1 only) 
37.37 (combining 0V—1 and SE—52) 

TABLE B 

CDNCENTRQTIDN 0F PCB’5 IN STANDARD SEDIMENT 

0.38 
3.55 
0.01 
2.27 
0.15



TABLE 9 

CONCENTRATIONS (ng/g) OF PCB’S 
ANALYSED IN A SEDIMENT MATRIX 

COMPOUND OV+1 XE*52
# 

OO1 
OO3 
D04 
OO7 
OO6 
OO5 
O19 
O13 
O12 
O18+O17 
O17 
O27 
O16 
O26 
O31 
O33 » 

O22 
O45 
O46 
O11 
O49 
O47 
O44 
O42 
O64 
040 
O7O 
O95 
O84 
O89 
101 
O87 ' 

11O 
O82 
151 
135 
149 
131 
105 
153 
141 
138 
178 
187 
183 

PCB STD. PCB+SED RT RT PCB STD. 
27.41(3.2) 
2.97(8.8) 
5.92(3.6) 
O.73(3.8) 
1.47(3.9) 
1.40(4.0) 

O.49(3.8) 
O.21(4.8) 
2.96(3.9) 
1.09(4.1) 
O.19(4.1) 
O.74(4.1) 
O.28(4.3) 
5.11(5.2) 
1.37l6.4) 
O.40(5.0) 
D.22(6.9) 
O.13(4.4) 
O.70(4.5) 
O.48(4.5) 
O.35(5.0) 
O.91(5.9) 
O.29(5.6) 
O.72(5.0) 
O.18(8.0) 
O.30(4.1) 
O.64(4.1) 
0.07(3.9) 
0.05<2.9> 
0.43(4.a> 
0.o3(@.o> 
0.1e<4.9> 
0.o9<20.> 
o.72<4.a> 
o.30<4.a> 
1.a¢<4.9> 
0.02(5.2) 
O.63(5.2) 

O.35(5.5) 
O.67(12.) 
O.30(5.8) 

O.64(6.1) 

27.92(2.1) 
4.03(a.2> 
-s.9s<2.5> 
0.77<2.7) 
1.56(2.6) 

5.44(2.7) 
D.34(4.4) 
3.32(2.7) 
1.11(2.3) 
D.17(3.D) 
O.80(2.3) 
O.38(3.8) 
6.37(2.9) 
1.72(3.0) 
O.48(3.2) 
O.33(11.) 
O.25(7.2) 
1.16(2.7) 
O.77(2.5) 
O.49(3.0) 
1.27(3.0) 
O.37(2.8) 
o.9s<3.o> 
o.2¢<3.5> 
0.71<s.5) 
O.86(3.1) 
0.05(7.2) 
1.01(9.0) 
O.13(4.8) 
O.39(7.1) 
O.14(19.) 
O.76(3.7) 
O.31(4.8) 
1.87(4.2) 
0.02(4.6) 
O.75(4.3) 

O.37(4.5) 
O.77(5.2) 
O.22(5.4) 
O.67(5.4) 

8.73 
9.97 
10.68 
11.75 
12.15 
12.39 

13.21 

14.46 

15.00 
15.35 
16.58 
17.04 
17.61 
17.98 
18.3O 
18.75 
19.35 
19.61 
19.87 
20.54 
20.75 
21.34 
21.76 
23.42 
23.7O 
25.05 
25.24 
26.67 
27.38 
26.67 
28-B8 
29.42 
29.69 
30.28 
31.28 
32.09 

33.33 
34.32 
35.45 
36.49 

6.98 
8.42 
9.11 
9.41 
9.63 
10.19 

11.06 

11.45 
11.77 
12.63 
13.81 
13.45 
13.82 
14.02 
14.42 
14.83 
15.03 

15.94 

16.52 
16.96 
18.27 
18.48 
19.74 
20.09 
21.81 
22.49 
23.41 
23.73 
24.31 

25.78 
26.71 
27.08 
28.17 

29.91 

17.04(4.2) 
6.09(4.2) 
O.81(6.3) 
1.51(6.6) 

D.53<5.9> 
4.47(5.9) 

O.79(7.0) 
O.27(25.) 
5.79(9.1) 
2.26(7.9) 
O.32(6.7) 
O.27(3.7) 
O.13(4.8) 
O.75(8.1) 
1.27(5.4) 

O.95(7.3) 
O.85(7.8) 
O.17(7.3) 
O.35(12.) 
O.72(7.9) 
0.09(10.) 
O.55(9.3) 

O.BO(8.4) 
O.35(7.5) 
O.27(B.7) 

1-O6(12.) 
1.85(10.) 
O.39(8.9) 
U.77(11.) 

O.78(8.6) 

PCB+SED 

18.99(4.3) 

a.5a<4.9> 
1.17<3.0> 
1.57(3.2) 

2.27(10.) 

5.18(5.4) 

O.95(7.8) 

8.25(3.4) 
2.92(2.3) 
O.35(4.4) 
O.34(3.0) 
O.18(4.8) 

1.43(2.9) 

1.14(2.9) 
O.22(7.5) 
1.54(2.9) 
1.24(2.0) 
O.68(2.6) 
1.00(2.2) 
O.10(2.8) 
0.05K5.1) 

O.91(3.1) 
O.42(8.9) 
3.29(3.6) 

1.59(5.1) 
2.41(2.9) 
2.41(2.9) 
1.07(4.0) 

O.96(7.7)



TABLE 9 (CONT.) 

CONCENTRQTIONS (ng/9) OF PCB’S 
ANALYSED FROM A SEDIMENT MATRIX 

COMPOUND OV—1 XE+5Q
# 

185 
174 
177 
156 
157 
173 
2OO 
18O 
199 
17O 
19O 
201 
203 
195 
207 
194 
206 
209 

PCB+OCA 
O.90(6.3) 
O.28(6.2) 
O.33(6.5) 
O.33(6.5) 
0.03(5.8) 
O.14(6.2) 
O.22(8.2) 

31.22(7.7) 
0.07(8.2) 
O.77(7.9) 
0.09(7.0) 
O.81(7.9) 
O.83(7.6) 
O.62(8.8) 
O.17(9.6) 
O.37(9.1) 
O.17(9.5) 

2.70(10.) 

PCB+OCA+SED 
0.1a<5.2> 
U.94(5.8) 
o.30<5.9> 
O.37(6.3) 
0.03(6.3) 
O.14(6.2) 
0.25<a.7> 

34.5n<7.1> 
0.07<7.1> 
0.9s<7.3) 
0.10<7.4> 
o.s2(a.0> 
0.aar7.4> 
0.66(8.8) 
0.02<5.6> 
o.4n<q.4> 
0.20(9.q> 
2.70(11.) 

RT 
37.22 
37.73 
38.02 
38.38 
38.72 
39.34 
39.68 
40.19 
41.00 
42.14 
42.35 
43.4O 
43.82 
45.81 
46.2O 
47.76 
50.93 
53.45

4 

RT 
30.6O 
31.27 
31.65 
31.96 
32.57 
33.10 
33.59 
34.28 
35.76 
36.56 
'36.94 
39.15 
40.98 
43.84 
46.18 

PCB+DCfi 
O.18(9.4) 
1.08(9.6) 
O.34(9.4) 
O.55(8.4) 

O.14(9.1) 
O.25(11.) 
2.20(12.) 
0.08(22.) 
O.89(13.) 

1.01(10.) 
1.09(11.) 
O.71(11.) 

O.46(15.) 
O.20(13.) 
3.42(13.) 

PCB+0CA+SED 
O.30(16.) 
1.28(4.0) 
O.40(4.9) 
O.69(9.4) 

O.23(14.) 
O.35(7.8) 
2.86(3.9) 
U-QB(12.) 
1.23(4.6) 

1.17(3.7) 
1.28(3.9) 
O.87(4.8) 

O.62(6.5) 
O.45(16.) 
4.05(6.2)



CONCENTRATIONS 0F ORGANDCHLORINES IN 

TABLE 10(a) 

SEDIMENT SAMPLES (ng/g) 

(B) SAMPLES: 
SAMPLE 1 SAMPLE 2 

Other This Work Other This Work 

1,4—Dich1orobefizene 9.72 

1,2—Dich1orobenzene 
1,2.4—Trichlorobenzene 
1.2,3,4—Tetrach1orobenz. 
Pentachlorobenzene 

HCB 
p,p—DDE 
p,p—DDT 
Hexachlorobutadiene 
Mirex 

2.30 
2.50 

2.18 

6.12 

3.63 
1.38 

1.43 

0.68 

4.90 

1.90 4.94 4.98 
2.55 2.99 3.01 

2.29 3.38 3.27 

0.34 1.45 1.99 

3.06 3.49 4.48 
2.82 3.73 1.46 

0.90 

12 

SAMPLE 3 
Dther Th 

1.86 

3.28 
F) E“? J-u \J*.-" 

_‘ 

1.58 - 

is Nor 

1.65 

3.50 
2.64 

1.36 2.66 

0.29



CONCENTRATION OF PCB CUNGENERS IN 

Sample 1 Sample 2 Sample 7 

TABLE 10(b) 

SEDIMENT SQMPLES (ng/g) 

Total PCB ‘279»5 51.4 54.4 
(0thEr) 146.4 50.6 28.2 

Congener 1 WORKING CDLUMN 
Number 
Di+sub 
11 
Tri—sub 
16 
17 
"18 
22 
24 
26 ‘ 

31 
33 
Tetra*sub 
40 
44 
45 
46 
49 
64 
66 
70 
74 
Penta—sub 
84 
87 
99 

101 
105 
110 
Hexa—sub 
128 
138 
141 
151 
153 
Hepta—sub 
170 
174 
177 
180 
0cta—sub 

203 

0V~1 

24.1 

3.78 
A 5.70 
16.92 
3.24 
0.24 
3.54 

52.02 
11.34 
4.60 
27.66 
4.95 
3.12 
14.58 
(21.24) 
(27.90) 
(34.09) 
(13.48) 

(12.72) 
3.10 
3.66 
7.08 
4.68 
8.34 
1.02 
2.46 
0.30 
2.18 

0.36 

0.33 

SE—52 

18.42 
12.48 
24.78 
8.16 
6.30 

13 

0V—1 

5.58 

3.06 
1.74 
0.36 
0.48 
5.04 
1.44 

5.64 

2.76 
1.38 

7.98 
0.78 
1.44 
3.90 
2.28 
0.90 
1.50 
9.39 
0.54 
1.86 

1.50 
0.48 
0.18 
2.04 

0V—1 

3.20 

0-30 
1.14 
2.04 

1.14 
6.96 

1.26 
1.54 
3.60 
2.58 
1-68 

5.40 
U-60 
4.50 
3.78 
1.80 

0.60 
1.14 
0.18 
1.20 

1.07
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Ballschmiter and Ze_ll_ Numbers for all PCB Isomers



APPENDIX A 

BALLSCHMITER AND ZELL NUMBERS FOR ALL PCB ISDMERS 

# Subgtitution # Substitution # Subsitution 
Pattern Pattern Pattern 

Mpnochlorobiphenyls Tetrachlorobiphenyls Pentachlorobiphenyls 
1 2 40 
2 3 41 
3 4 42 

43 
Dichlorpbiphenyls 44 
4 2,2’ 45 
5 2,3 46 

2,3’ 47 
48 
49 

9 50 
10 51 
11 2“ 52 
12 53 

D-‘I-5 ma 

mum 

puumuppmp 

ampauomaa 

13 
' 54 

55 
- 56 

57 
Trichlorobiphenyls 58 
16 2,2’,3 59 
17 2,2’,4 6D 
18 2,2’,S 61 
19 62 
20 63 
21 64 
22 65 
23 66 
24 " 67 
2!‘: 

PPFFFQQPPFPFPPPPNNPNN 

gffqqyhqqfaauwwpuguum 

*m@-u-mom»*-mma¢w~ 

m 

~m> 

am 

~mma 

~ 

~m 

6 as 
26 " 67 
27 7Q m 71 m ' m 
30 73 m 74 
32 75 
33 76 
34 77 
35 ' 7a 
36 79 
37 so 
3a e1 
39 

L233§= Lzusm 
2@2’,3,4’ A2335 mzgms’ L233¢ Lemma’ ‘M4’ 

ms 
,5’ 

yyyqpyypyyyympmpmpppmpmmppppmpppy 

‘q¢§qZmf:§Wf€%(dOI0Oififldwfidb 

M6-Mp4GF@HFJ@FQ@f§@f§Q

~ 

¢¢****-~*m¢#a¢>vuwum~*u@==*~ 

-h 

""-'L|'ll'Jl->-P-§-h-b-Ii" 

" 

""""" 

' 

""""'U‘Ll'|" 

-I>J>-h 

-I 

-1 

-1 

'1'-I 

‘J 

'¢l'I 

-a 

-1 

<1 

@~| 

Q 

,§'a 

'1 

'-l_ 

'8 

'a 

‘I 

-1 

U]-.1 

-1 

b 

@[fl“‘M'

“ 

ULMU-b 

WEE 

“U*U[flb-bO*0 

“O70 

'4 

@ 
1'4‘ 

Us 

Ln

u 

'4 

'1 

'1 

2' 

—v 

-I--| 

-0 

—r 

-1 

, 

,4,5’ mamas’ 3§@4fi 

B2 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 ué n7 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 

m23&3y4 
2,2’,3,3*,5 2333536 g23L4m> 
292’ 53!4!5 m2yL4J* m2g;4¢ L2314¢? zqgzmgs zmqamge 
212: 935595, m2uL5¢ 

,3»5,6’ ,m5ue 
,3»6@6’ ,334@ 

PPPPPPPPPPPPP 

uygggummwmmwe

, 

Q .}= m 
" 4,4’,5 £436 
4,5,5’ '@5¢* 
4,5’,é 
4,6,6’ 
,4@4’ ,3u4@ 

2,3,3’,4*,5 $35345’ 
2,3,3’,4,6 
2,3,3’,4’,b 
;=2,3,3= ,5,=.=r 
2,3,3’,5,6 

,5’,6 435 " 4 
,6 

- ,5,6 
,4,4’@5 
,4,4’@6 
,4,5,5’ 
,4,5’»6 

3,3’,4,5 
‘»s'3s4'.~4, as ,&%s5’ 
,3,4,5,6’ ;334mgs Lzyksj’ 

Q l\J 

I‘-.ll_rJ_l\I_l*~J 

b-J_£*J 

|\J:l\J'l~J 

H]

“ 

L-J1‘,-lfAI}\l_'.-Pl 

II.-I 

0.L~JV(.-'1 
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-b 
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APPENDIX A (C0nt.) 

BALLSCHMITER AND ZELL NUMBERS FDR ALL PCB ISDNERS 

Substitution 
Pattern 

Hexachlurobiphenyls 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 H2 
143 
144 
145 
146 
147 
148 
149 
158 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 

2,2’,3,3’,4,4’ 
2s2’s3s3’s4s5 
2i2’s3s3’s4s5’ 
2,2’,3,3’,4,6 
2a2’s3i3,a4:6’ 
2,2’,3,3’,5,5’ 
2,2*,s,3>,5,a» 
2,2*,3,s’,5,¢= 
2,2’,3,3’,6,6’ 
2,2’,3,4,4’,5 
2,2’@3@4,4’,5’ 
2,2’,3,4,4=,¢ 
2,2’,3,4,4’,6’ 
2,2’,3,4,5,5’ 
2,2’,3,4,5,e 

s3s4s5sb’ 
3,4,5’,6 
3,4,6,6’ 
s4’s5s5, 

upmppwp 
Qwqnmmg 

0@0'I 

*9 m 0 
A 

5,5’ 

YPPPFPPPPPPPPPFPPNMP 

%%%PPPEFPPPPPPH“@@“@. 

w-¢wuuuwuuuum1~»~*~a 

‘Th“q'l“‘I“‘l\.1I~.vl."l"'l-"J-J\l.";b'f‘;b~EA\E-4'5) 

in-H 

?Pf€€ffffff**t@“*P 

mm**mmmh#¢-*&m- 

-I-A 

-awn-av\|s|\|@[_||;[_|‘|-1 

Qt"-A 

-0

2 

an‘ 

‘I 

-u 

aw 

-1 

-.1 

"@ww¢¢w"@¢; 

—r 
6- \- 

-v 

,6 
5,5’ 7 5,6 
,6 

,. ,96 
.5,6 

4,4’,5,5’ 

# Substitutian 
Pattern 

Heptachlorobiphenyls 
170 2,2’,3,3’,4 4’ 
171 2,2’,3,3’,4_ 
172 2,2 ,3,3 ,4,5,5 
173 2,2*,3,3’,4,5,§_ 
174 2,2*,3,3’,4,s,¢* 
175 2,2=,3,3*, 
176 2,2*,3,3= 
177 2,2=,3,3= 
175 3,3’ 
179

a ~mu 

_> 

\l_‘l'J'I 

;w;9w#++ 

pywvwhvw 

0mmm~=0~ 

‘J 

'0 

-aD~'n~ 

-ans 

rJb\Prd&JMfQh1M 

Ql%f€h2@I§fQhQQ 

‘H. 

;d,. 

,

,

h

#

_

m 

.v

* 0 

’ 3? 
180 3,4,4 

3, 4;," 
182 4 ,4 
183 3,4,4’ ’ 

184 3,4,4’ 
185 ,5,5’ 
186 3,4,5,6,6’ 
187 2,2’,3,4,5,5’ 
188» 2,2’,3, 
189 2,3,3’,4,4 
190 2,3,3’, 
191 2,3,3’ 
192 2,3,3 
193 , 

}~ Q

w .2 

W; 
¥é¥+

* 

~m¥@

- 

Ln 
'-I 

u 

‘.0 

'1 

._. 

._. 

.1 

._- 

.‘ 

q=qqmm 

*&=&m&0 

0 

0

- 

Octachldrbbiphenyls 
194 2,2’,3,3’,4,4’,5,5’ 
195 2,2’,3,3’,4,4’,5,6 
196 2,2’,3,3’,4,4’,5,6’ 
197 '2,2’,3,3’,4,4’,6,6’ 
198 2,2’,3,3’,4,S,5’,6 
199 2,2’,3,3’,4,5,6,6’ 
200 2,2’,3,3’,4,5’,6,6’ 
201 2,2’,3,3’,4,5,5’,6’ 
202 2,2’,3,3’,5,5’,6,6’ 
203 2,2’,3,4,4’,5,5’,6 
204 2,2‘,3,4,4’,5,6,6’ 
205 2,3,3’,4,4’,5,5’,6 
Nonachlorobiphenyls 
206 2,2’,3,3’,4,4’,5,5’,6 
207 2,2’,3,3’,4,4’,5,6,6’ 
208 2,2’,3,3’,4,5,S’,6,6’ 
Decachloropihenyl 
209 2,2’,3,3’.4,4’,5,5’.6.6’
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~Q§, 

II
a 

\: 
‘J 

Program STQTI 

Sanclude /lee/sys/1nc.Ftn,nolist 
Sznclude /lee/sys/Fieldsvdl92.Ftn,no1ist 

Integer*2 Les DpenFile,NF,RS. 
Q Les_Close?i1e,Error,DCB(Dcb Length), Nnks. 
+ DeFined,OpenMode,Unlock.PE,KE.Les ReadUalues,Len,TrimLen 

Integer*4 UalueNameLiet(2).Lock1d,ListName,BuF¢er(64) 
Character L1stPo1nter*(fListPointerF1xedLength)+W 

+ 2*(ListPointerFieldLength)J 
Character F1leName*(PeihNameLength),F1leTyoe*(FileTpoeLength) 

¢ NFile(15)*36.Fu1lFile*(PathNemeLengthJ,Loca1Name*4U 
+ PethEomoonent*4.TITLE*63 
Real*4 Ualue(3U.111. Nean(3U),Temo(3U). 

+ Dot(3U). STDEUl3D§. CUEF(3D) 
Real C(30) 
REQL*B MEnN2r30> 
Eou1va1ence ( BuFFerl1J. Noks) 
Common' C,Ualue 
Logmcal Btést 
DeFined = D 
F1leTyoe='RESULT' 
PathComoonent='DL92' 
Mrite(1.'("EHTER TITLE luo to 63 charecters"7') 
Read(1.'(Q)') TITLE _ 

I 
Iii*I>§<l>~I"5I<I><I'*I*<I>§§'I§f~I>§<I>l>I"<lI<l>I§'§<I>I'§<l>§§<I'<I'§I>~I'§<I'<I><l>~I>§§l>\l'<I'§-I>§§l>1I>!I>{I§§l><l'I>'l>.§<I>I

Q STQRT DF INPUT * 
I Q 

I 
II'I-{Q<I>'I>'I§'I>§§<I>'I'~I>I>'I-<I-<I>'l<I'§jl>I'1!-~I>'l><l<l~<I>~I"l>§'I><l*"<I-<l>~l>1I1I>I>-<I>~I"I'<Il>I<I§*l>'I><I'<I'I><l'§§~I>I'§-'I><I'I>'I>§

r 

T 

.- _ if (error .ne. 0) write (1,'(“close File Error",i5)‘)Error 

ritef1.'(“Number oF.Files to be ana1ysed")') 
Read *,NF - 

Hrite(1,'("Enter Local Name for each 0F the F1les“)') 
IF (len.eo.U)leh=1 

Do 4,J=1,NF 
75 

\ 

Urite(1.'(a,“File name (/E to ex1t):")') FileType(1:len) 
Read (1,'(8)') NFilB(J) 
IF KNFILEIJ) .ED. '/E‘ JSTDP 
Cell CaseFold(NFi1e(J)J 
Ooehmode I 0 
Lockid = U 
If (Les UoenFile(DCB.NFi1e(J),Result.Openmode,Lockid, 

* ~ Error) .ne, 1) then 
Urite(1,'("Error in Doenihg File, Re-enter_Name")‘) 
Bo To 75 

Else 
Call Les CloseFile(DCB.un1ock.error) 

End i? 

I 4 Continue
Q



E 
| \ 

. . . 

~' \ 
15 Ur1te(1.'("Number of beaks to be ehelvsed")') _ 

Read °. PE 

on 3. 1-1.PE ' 

I 
hlrHe(1.'l"Enter Retention Times usano RETURN KEY")')

R QQd (],2,err=3)(C(I)) 
2 FDRHQT tF5.2) . 

D 3 com 1 NUE *

I 

so Ur1Ie(1.'(”QNALYSlS FUR HEIGHT-1:nREn=2:AM0uNw - 1")-1 
Uritel1.'(“ ENTER 1 FUR HEIGHTS.2 FDR HREQ. OR 3 FUR QHDUNT")') 
Read*,RS 
Do 1000, J=1,NF A 

FuIIFi1e H ' ' 

LocalName I NFiIetJ) 
If (las Bu:IdRootNametLooaINome.FiIeTyoe,FuIIF1Ie,Error) 

* .ne. 1) then“ ’ 

write(1.'("BuiIdRootNeme Error ".i5)'I Error 
End at 

1? (Fi]eName.eo.' ') stoo 

DoenMode=0 
Lockid=0 §§§§§§§§§§§§#§&§Q§§¢{Qiian>§#§§§§t§§§§¢+§i§§§§§§§§§§§§§§§$1§¢§iii 

* OPENING THE FILES ONE BY QNE TU STQRT EXTRAETING * 
§ THE REQUIRED UQLUES * 
iii§~a§§a§u§§¢§i§v§a¢qcc§§¢§¢en§§§Q§§§§§Q¢§§§i§§§#§§§§§§§§§§§i§*§ 

I 

IT (Lbs OoenFilo(DFB.FuIlFile,FileType.OoenHode.Lockid. 
+ Error) .ne. 1) Ihen 

Ur1té(].'("Uoen Error = ".15I') Error 
End if 
UaIueNameL1stl1) = F NumberPeaks 
UaIueNameList(2) i 0 

If (Les PeadUaIuo$(DEB.UaIueNameL1st.Def:ned;Bu$€er. 
+ Error) .ne; 1) then 

write (1.'l"Read Ualues Error = “.151') Error 
end 1? 

* Uritg(1.'("Number oF Peaks = ". i2 3') Noks 

IF (Noks .eo. 0) then "

. 

Urite(1.'(“No Processed In€ormation an Result Fi1e“)') 
End If §§i§§§i§§§§§§§§§§§§§§§§§d§¢§§u§§§§§§§§§§§i§§§§§@§§§§§§§§§§§§@§§§§§0§§§ 

* THE RETRIEUAL OF INFORHQTIDN FROM THE FILES IS DUNE IN THIS * 
* SUBRUUTINE 1 
§§<II>§§§§§I>I§l'§§iii‘I{iiI'll‘I’-I>'I'<l><l>§'I>§fl>I>l><I'I><I>§I>§»I>'I<I<I>IIGGQQ§I>'I>'I><I'<l>§'I>§§§§<I>§§<I>§i>I> 

Call STQTB(DCB.Noks.PE,J,NF.RS) 
I~I~I>I>ll>l><I§§'I§I)<I>§l_>§‘IQQIi‘I‘I'DGI‘I'§§l'II'§§§I><l>§I*§‘QI>'.l>'IHI>I>I‘II-I>'I>I><I>§'I>lQ~I'§"I>§I§*l>§<I>'l>I§G 
- THE NECESSARY INFORMATION 1s saousnw seem TD nexw PROGRAM THROUGH - 
~ THE use or "common" * 
Q-IfI"I"I"I><l>-I’§ifIQQQQGII{if{Gil}QQ‘I’I§§f*l>§§§§‘I‘IiQ-QI>I>'I§'I>QI'I>§~I>§§I>§<I>§'l'C'<I>.§-OI’I>§1I>G§I>
.

4



‘ Q

O 

unlock-U - ’- 
Cell Les CloseFile(DEB.unlock.error) 

if lerror.ne.D) wrate(1.'("Close Fl]! E " A

' rror .19) ) Error 1000 Contanue COOQQGGOQGDGCOCIOOOOOCO-FIDO 900000000000ocoocoocqiocaacocoaoboe» START gr THE SYATISTICHL PORTION or THE - PROGRAM O ‘COODIGIDIQI-IICIQCOGOOIO.CO'IO U On 2fiUD.I=].PE 

2005
O 
‘I’

O
Q 

QUDQ 

IGGIGGIQIICQOIIQOQGGQGOOQOOIQOGIQG 
fleanll) = 0 
Hean?tl) = 0 | D

I 

crrr1>¢ 0 
STDEUl11= U 
PP = 0 
Cell USUNlNeanlI).Ueluell.1).PE.NF) 
Do 2005. J=1.NF 
If lUaluell.JJ .eo, 0) then Goto 2005 
Else- 

Heantl) = Neanll3+Ualue'l.JJ 
Nean?llJ = flean2(1J+ Ualue(l.J1“Ualuell.J1 PP = PP+J 

END IF 
EUNTINUE ‘

. Meant]! = (fieanlli)/PP 
Eel] USHD I-Hfianll1.Ualue'I.l3,i.Temm(1).l.HF) 
Call UDUTlDU1ll).Temn‘11.1.Temnl]1.1.NFJ 
D1 = Neanfifilfi/PF 
D2 = Mean(l)*Heanl1J 
DUTmI) =PP*lU1-D2)/(PP-lb 
S10E01!» = SUPT'DUTl]JJ 
DDT = UQPIENCE 
STDEUIIJ = SURT :UU1z111/1NF-1) CDEFII) : ISTDEUIIJJ/lMEQNl]JJ 
CHEF!!! = CU&Fr1:~1fifl 

END DU ' 

§§0O§§l>'\l-QQI5GQ-QCG01l§O§§CQ§§I>§Q¢‘4‘¥§'F‘§§§<I@§¢§9'Il>§§Q<KI'I“§¢6400 
_ QQOQO * START UF UUTPUTTINE THE INFUPHQTIUM r§ 

QaoceoocbqQ4909§§¢+Q9;9QQ¢§0§§§00bQ§§+¥¢§>§§' 
wr1te<é.'(1X.aJ‘J TITLE wr1tel6.16J 

16

G 

Formatl'U') 
lF(RS.GT.2J THEN 
GO TD 302 
END IF ' 

If (RS .EU. 1) then 
Ur1te(b.‘l1X."STA1lSTlCS BQSED um PEA» HEIGH1S“J') Else 
wr1te(6.'f1X."STAT15TElS BfiS£D on PEAK QPEHS")‘) Urite(b.16) 

§Q'III§§§50§lQ§0Q§.i§§‘.§§l>



I
l 

Q-‘IV

Q 

30? 
303 

1? 

18 

1B1 

2001 

19

v 

P1 

191 

2? 

23 

2002 

‘24 

25 

2e 

ind 1? 
G0 T0 303 
URlTElb.'|”STHTl$TlfS BHbEU UN CDNCENTRH1lUNb")'\ EUNT 1 NUE 

0 3000. fl=J.PE.6 
If 1N .le. 6) then 
wr1tele.17) (ElI).l=1.o\ 
Format ('D'.19X.6lF5.Q.5Xv) 
Do 2001. J=1.NF 
IF lRS.LE, 2) fhenv 
ué|t¢t6.1B1 NFILEIJ) l1q:2B),lUa1uell.J)_l=1.6\ 
F0rm6tlX.fi15.6l1X.F9.Q)) 
Else 
Mr1te(b.181J NFILEIJ1 (l4%2Bl.(UaluelI.J).]=1.&§ FormatIX.H15.6(1x;F°.5J) 
End if 

End do 
1? (R':‘.:.~.LE‘-2'-' {HEW 

Mr1teJé.193'NEHN'.lNéenI]).l=J.63 
Format \X.Hé,1UX.§lF]U.2)1 
hlr~‘1tEl6.'ZLTl' "STD. DIHU.'.l'5TUE'Jl]).l=l.¢~1 
Format (X.R9,5X.6lF1U 
Mritelé.?J1'L0e*f. Uar. .lEUkFll).l=l.6) 
Format lX.H]1.3H,mlF]U 
Else 
Mr1telo.19l"NEHN'.lHEanlIJ,l=1.61 
FQrma?lX.Hli.3fl.blFlU.5)1 
Mr1?&'fi.1°13 ETD. DEU.'.l$TDEU<11;l=1.@J 
wPxte'é.19=?'CUbFP. UHP.'.lEUFFl1)_1=1_@1 
Rub 1? 
‘=7 I 1 

VJ

_ 

\_‘ 

\fl - 

E12-E1§ I.!"!._[~T .b.HN[*.r1'|<é-.LT _.PEI THEN 
I-?.=T'1_ 

Urltelé NV 
_I\J 

\.v F'\ F! Pi >1 w . =k.k*b) 
Formatl'D .19fl.6(F5.2.5X)J 
00 2002. J=1.NF 
IF IP5.LE.2: THEN 
Urite(6.23) NFILEIJI l14=28).tUALUE(l.J>. l=k.k+§) F0rmatlX.fi1é.6l1X.F9.2)) 
ELSE 
UR1TE(b.1B1) NFlLE(JJ l14:?BJ.(UQLUElI.JJ.!=k.k+5J End 1F 

END DU 
If (RS.LE.2) Then 
Ur1té(6.24) 'flean'.lHean(!J,l=P@k+5J 
FormattX.fi4.1UX.6(F1U.2J) 
Uritel6.25) ‘Std. Dev.'.(STDEU(l1.l=k.k*5) 
Format (X.fi9,5X.6lF1U.2)) 
Ur1tel6.26) 'CoeF§. Uer.'.(EUEFll).I=k.k<5) 
Format (X,H11,3X.6IF1U.$J)



ll I
4 

Read'.SY 
I If lay .eq. 2) then

0 
I 

01 

27 
28 

29 

30 

31 

32 

33 

Else
_ Urite(6.191) 'Hean'.(He;n(l).l=k.k¢5) 

Urite(6.191) ‘Std. Dev.'.(STDEU(I),Irk.k¢5) 
Uritgt6.191) ‘Coeff. Uar,'.(CDEF(l),l=k.k~5) End if 

ELSE 
kvm 
N¢PE—k 
Urite (6.27) 
Format('0‘) 
Hrjte(6,2B) (C(I),I=k.PE) 
Format(19x,6(F5.2.5X)) 
Do 30, J=1.NF 
IF (RS.LE.2) Then 
Ur1te(6,29) NFILEKJJ (14:2B),(UALUE(I,J).I=k.PE) 
Format(X,A15.6(1X.F9.2)) 
ELSE 
_write(6.1B1) NFILEKJ) (14:28).(UQLUE(l.J).I=k.PEJ END IF 
End do - 

I? (RS.LE.2) then 
wrize<e,31> 'Neen',(MeanI]).I=k.PE) 
Fnrmet(x,n4.1UX,6lF10.2)) ‘ 

write(6.32) ‘Std. Dev.’,(STDEU(I).I=k,PE) 
Format(X,Q9.5X.6lF1U.2)i 
wrxte(6,33) 'CoeFf. Uer.'.(CUEF(I).I=k,PE) Fprmat(X.A11.3X.6(F1U.5)) 
Else 
MPite(§.191) 'Neen‘. lHEQNt1).I=k.PE) 
write(6.191) ‘Std. Dév.'.(5TDEUlI).I=k,PE) 
Mr1te(6.191J 'CoeFF. Uar.'.(CDEFLlJ;I=k,PE3 
End 1F 

Ehd 1‘ 
5009 End do E 

§§§IQ!G¥§§§§QO§I{§i§§¥GI§§!§
Q 
QQQQQGQéuaqcoonqgaqcenlqbidaicéaQuenuuaaeawmaqun

Q
I
1
I
l 

34 

§§§§l§§§G§iG§§I§G§fi§QI¥II§§Gii§0 
VNUU THE FILES CQN BE CHQNGED DR RETQINED * 
Q5 WELL Q5 THE RETENTION TIMES USED * 

q§lw§Qi§§§§o 
HRITE(6.34) 
FDRflQT('1') 
Urite(1.'(“DD YOU UISH TU USE THESE FILES fiBfiIN?")') Qr1te(1,'!“ENTEP 1 FUR YES UR 2 FDR ND")') 

stob 
end 1F 

Ur1tel1,'("TD LEQUE FILES UNCHRNGED ENTER U. TD QDD TO ")' Mrltell, t»TU THE_NUHBER OF FILES ENTER 1. AND TU DELETE") write(1.'("FILES ENTER 2. max NUMBER OF FiLEs IS 10">'> Reed*,SY1



\ 
, \

\

O 

If (SY1 .ED, 1) then 
Uri!Q(1;'("NUNBER UF FILES TD BE fiDUED")') Read'.SY? 
Urztel1.'("ENTER FILE NAHES")‘) 
Do 6, J=NF+1.NF+SY2 
Urife(1.'(e,“FILENfiHE")‘J FileTybe(1:len) RB8d(1.'(B)') NFlLE(J) 
Call Ce§eFo1d(NFile(J)) 
End do 
NF I NF*SY2 

Else 1? (SY1 .EO. 2) then 
UrifBl1,'("HUU NQNY FILES TU BE DELETED")') 
No = 0.0 
Read*,SY} ' 

Nrxte(1.'(“ENTER THE onozn NUMBER or THE FILE FROM THE ">-> write(1,'(“INITlAL ENTRY or THE FILE Mamas - E.G.3(rd)")') Ur1te(1,'("UHEN QSKED")') 
Do 7. s=1,sY3 

Urite(1.'("ENTER FILE ORDER #")') 
READ*.J 
0=J-No 
BB-NF-1 
Do 8,0 = J—No.BB—No 
NFile(U) i NF1le(U+1) 

D0 l=1,PE 
Uelue(1,Q) = Ualue(l.Q+l) 
END DU 
Continue 
No = No+1 
Continue 
NF = NF-SY3 

Else 
Continue 

End iF 
wr1te(1.'("DU YOU WISH TU USE THE SQNE NUMBER OF PEfiKS“)') Uritg(1,'l“fiND RETENTION TIHES7“)') 
wr1te(1,‘l"ENTER1 FDR YES AND 2 FUR N0“)') Read*,SSS 
I? (SSS.eo.1) then 
Go to 60 
End if 

Go to 15 
End



+ PE.N.RS

§ 

Rea1*4 Ua1ue(3D@11),buFFer(3),rbuF¥ 

I Real C(30) _.R1(3D) _.R2(3D) .R3(30)_,R4(3D) .91 Q2 

Slnclude /las/sys/1nc.Ftn,nolist 

PathComnonent*4 

Common C,Uelue
_ 

Logical Btést 
Defified

I ‘I’-Q’§*§***§I"§'I'§'§§**'I'*'I'§'I§‘l'*'I§I'*§§§§'I'***.Q*I§I'**§‘I'**§***I'¥§'I'§'l'§*'§ 
~ THE umoows menu? THE RETENTION Tmzs ARE ss. AT 0 Mm 

I - * THIS sa-|0u\_o as LARGE ENOUGH FUR ALL QNALYSIS 
_ Q41-Q;-Q:--I--I-§§~|s§-l-Q--we-I1--!§c-Jul»-Ira:-an-<1»-Inwn<I-Q-I-.QQ<|ul--I»-1-Q»:--nu-§§§§~r~l»n§-I»~|u»4l»q»-1-*4:-~l-aw 

Do 6 l=1. 

I 
Q20 
R1(1) 
R2(I) 
R1(I) 

I R1(l) 
R1(1) 
R2(I) 
R2(I) 
R2 I) i ( = 

6 Continue 

3 U 

PE 
D5 

C(1) - Q 
C(I) t Q 
]DU*R1ll) 
fiINT(R1ll)) 
Pit!)/100 
10D*R2lI) 
QlNT(R2(I)) 
R2(I)/100 

IF (RS.EU.3) THEN 
GU TU 1U 

I 
END IF 

ListName = L_Processed 
UalueNameListl1) = F_RetentionTime 

I UalueNameList(2) = F_ fir-‘ea 
UalueNameList(3) I F_Height 
UalueNameList(4) = 0 

List 

‘ * DeFined.Error) .ne. 1) then 

I 
hlrite(1_.'(“DpenListError =“.l5) J Error 

I Subroutine STfiTB(DCB_.Nok‘s_.PE_.N RE RS) 

i Slnclude /la:/sys/~field_s,d192.¢tn_.no1ist 

I . 

l + 
4' 

Integer“? Les_DpenList.Les,ReadL1stUalues,Npks.DeF1ned 
Les CloseList§Error.DCB(Dcb_Length) Duenflode Unlock 

Integer* 4 UalueNameList(4),LockId L1stName EntrvNumber 
Character ListPointer*(llistPointerF1xedLenuth)+ 

3*(ListPointerFieldLehoth)) 
Cheraétcr FileN&me*(PathNameLéngth) FaleTuoe*(F1leTvbeLength) 

NFile(20)*36.FullFile*(PethNameLenuth) LocalName*4O 

I H*‘(Les_DpenList (DEB_.ListPointer .L1stNeme UalueNameL1st



I * 

Else if (.not. Btest(DeFined.15)) then 
write(1,'("No Retention Times“)') 

I Else if ( .not. Btest(De¢ined.14)) then 
Urite(1.'("No flreas")') 
Else if (.not. Btest(DeFihed.13)) then 
Urite(1,'(“No He1ghta")') 
Else 
Ehdif 

QQGCIQGQ'I>I>I>l>-GI<I'I'<I>~<II>I>'I>§§-'II>'I>§GUGO‘-§I'§l§§>§‘Il-{iii-ifiii}-<II'I>'II<l>—I> 
Q THE FILE IS OPEN AND READY TD BE REQD. tHE RETENTION * 
* IS CHECKED Q5 HELL GS THE TYPE OF UQLUE WANTED .E.G. 9 
* CDNCENTRQTION. HEIGHT. THE UQLUES QRE PLQEED IN CUMHUN * 
IQQQQGGI>§§§I>§i-'§'I§l>QQGQIQQGQQGQG§§§G'I>§I"I'<I§§i'§§§§i§I><I§§1l§§§§§ 

Do 7, I=1_ .PE 
EntrvNumbér ¢ 1 

_ 

Do whilg (EntryNumber .le. Npks) 
' 

If (Les ReadListUqlues(DCB,ListPpinter,BuF¢er, 
EntrpNumber,Error) .ne. 11 Then 

Urite(1.*) ‘Error in Reed List Ualues = '.Error ' 

Entrynumber = Npks 
Go to B ' 

Else 
9 D é 10U*Bu¥Fer(1) 

ST - flINT(D) 
BuFFer(1) = ST/IUO 

En d if 
rbuff = 0.0 
If( RS.EU. 1) theh

’ rbuff = BuFFer(3) 
Else 
rbuff = BuF¥er(2) 
End if 

UQLUE(I.N) = 0.0 
IF (B uFFer(1) .lt.R2tI) .and. BuFFerl1) .gt.R1(l)) t 

Ualue ll,N) = rbuFF

I 

Else 
End i¢ 

R111; = R1c1+1) 
R2lI) = R2<1+1> 
BI+1 

EntrpNumber I EntryNumber + 1 
End do 
IF (l.GT@PE) THEN 
GU TU B 
END IF 

7 End d 
,Go To 8

D 1



I . 

I 11 " End Do 

10 ListNeme = LWProcessed1ist 
UalueNameList (1) = F_Re§entionTime 
UaluéNemeList (2) i F Qmount 
UalueNameList(3) I 0 

IF (Les 0penL§st(DCB,ListPointer,ListName,UalueNameList, 
* OeFined,Error) .ne. 1) than 

Urife(1.‘("Dpen List Error =",I5)'J Error 
Else if (.not. Btest(DeFined,15)) then 
write(1,'("No Retention Times")')

_ 

Else 
Urite 
Else 
End i 

Do 11 
EntryNpmber = 

if (.not. Btest(DeFined,14)) then 
(1,'("No Concentrations")!)

F 

. I=1.PE 
' A

I 
DowhilelEntrpNumber .le. Nmks) 1 

Entr 
write 
Entr 

I¥(Las_ReadLi$tUaluesfDEB.ListP0inter.BuFFer. 
yNumber,Error) .ne.1) Then 
(1,*) ‘Error in Read List Ualues = '.Errer 
yNumber = Npks 

Go To B 
Else 
D=]D 
ST = 
Buff 

End i 

rbuFF 
rbuff 
IF (B 
Ualu 
R1(I 
R211 

D*BuFFer(1) 
AINT(D) 

er(1) = ST/100
F 
* 0.0 
= BuFfer(2) 

uFFer(1) .lt.R2(I) .and. Bu¥Fer(1) .gt. R1(I)) then 
elI,N) = rbuF¥ 
) = R1lI+1) ' 

J = R2(I+1) 
l=I+1 
Else 
End 
Entr 
End 
If ( 

iF 
pNumber = EntryNumber + 1 
do 1 I.GT.PE) Then 

G0 To B 
End If 

00¢Quauiie§&§i§ni§i§§u§§§§§§§§§§&§§§§i&§Qaiadaiaauuunnuauanuus 
* Now THE LIST IS CLOSED QND RETURN TD THE MAIN PRDGRQH * 

B IF (Las_CloseList(DCB,L1stPointer,Error).ne.1) than 
Urite 
End iF 
END 

(1,'("Close List Error = ", i5)‘) Error



APPHIDIXC 

Fortran 7 Listing of PCB for HP 1000 AC<;mput,ej1; System



Program PCB2 
Sinclude /Ias/eye/inc.Ftn,nolist 
Sinclude /lee/gys/¥ieldsMdl92.Ftn,nolist 

Integer*2 Las_DpenFile,RS.LasyDpenList,Las“CloseList, 
+ Les CloseFile,Error,DCB(Dcb Length), Npks,Rbu¥¥(64), 
+ DeFined,DpenHode,Un1ock,Las'ReadUa!ues,Len,TrimLen,inst, 
4 X1,X2,X3,X4,X5,X6,X7.XB,X9,x10,bFs,x11,BS@nbrparams,desig 

lntegar*4 UalueNameList(7),Lockld,ListName,BuFFer(2), 
+ EntryNumber,HPKS, Bfi,BB,BC,X81,XS2,XS 

Character ListPointerP((ListPointerFixedLenoth)+ 
+ 4*(ListPointerFieldLength)),PX#3D,SX*3D 

Character FileName'IPathNameLenoth).FileTvDe*(FileTvDeLenuth). _ 

NFi1e*36.Ful1File*(PathNameLength),Lo6alName*4U, 
PathComponent*4,T!TLE*63,PFlLE*36, 
BUF(3)*3,PeakName*30,DNfiHE(15Q)*30. 
DName(125)*3U,ResultwFile(oathnamelength) 

Real*4 UalueQ(15U).PCB1fi.PCB1B.PC82fi.PCB2B;PCB3fl.PCB3B.PCB¢A. 
PEB4B,PCB5Q,PCB5B,PCBsfi,PEB6B,PCB7H,PEB7B,PCB89,PCBBB.PCB9Q. 
PCB9B, ueLuEB<125:,cBc125>.c(150>,amount,ua1¢;125>,cc<126>. 
x10a,x10b. Pcelc,Pcs10.PcB2c,Pce20,Pce3c,PcB30,Pcs4c,Pcs40. 
PCBBC,PCB5D,PCB6C,PCB6D,PCB7C.PCB7D.PEB8C.PCBBD,PCB9E,PCB9D. 
PCB11E.PCB11D 

#44-O

+
+
4 
<5 

4' 

Real RetentionTime 
Eouivalence ( BuFFer(1), Noks) 
Equivalence‘ (RbuFF(3§, Peakname) 
Eouivalence (Rbu¥¥(1). Rmount ) 

Equivalence (RbuFf(1BJ, Retentiontimel 
Locical Btest.NDSwQP - 

Data ocbla/0./.pcb1b/D./,pcb2a/U./.ocb2b/U./,pcb3a/0;/, 
+ pcb3b/D./.ocb4a/U./,ocb4b/U./pcb5a/D./,pcb5b/U./,pcb6a/D./, 
+ pcbéb/U./,pcb7a/0./.ocb7b/0./,pcbBa/U./,ncb9a/0./,pcb9b/U./ 

Data x1/D/.x2/U/,x3/D/,x4/0/,x5/D/.x6/D/,x7/D/,xB/U/.x9/U/. 
+ X1U/D/,X11/O/ 

Defined = 0 
FileType='RESULT' 
PathComoonent='DL92‘ 

ifliilifififi§l>§<I>I'§<l--l'§§f<l>I>1l>§§l>§l'§§I>§§'I'I-GfiQGHKHI’IHI-'I'<l'l'§§'I><l'<I><I>-§*I><I>'<I>I§‘I-Q1-Gil-§l"QI>I'§§‘l> 
* THE FOLLOWING QECTIDN GETS THE RESULT FILE NAME 
§§~l-Q-ix!-an-Qnu-Q1!-;§~n4r§§§airQi-ind-4i-dud-iQ-<|I--It-it-Jul»-it-ii-it-<1--I»-I-I»!-l~I--It-‘ll--|u|<l»§~!-§<l»4I~4l-qt»-In-cyan-uqiiq-gag 

Call LasWTe11(mode,isnt,desg,nbrparams,error) 
I=1 - 

Call Las"ekedgetchar(i,NFile,len,error) 
if (err0r,ne;0) then 

Urite(6,'("Cannot_get File because errer=",l3)') error 
go to 30 
end if 
Resulthfile = NFile 

Call CaseFold(NFi1e) 
Dpenmode = 0 
Lockid F 0

\
\



GnuenqqpqepnqucnecuedncdnueicQiunaunuuouncquuuuaccaaaccnaaucaaucueuu 
6 Now To BUILD NAME _ 

.1 

QQGGQQGQQGGCIQIIII'II'II>II<I>~§~IIQI'I§G§I>GQGGQGGIGQIl'I>I>I"III*§§I'iI>I-§§GI§I>G.§G 
FullFile = ‘ ' 

E 
Looalname I NF1le 
If (Las_BuildRootName(LocalName,Result,FullF1le,Error) 

¢ .ne. 1) then - 

Urite(6,'("BuildRootName Error",i5)‘) Error 
End if ~ 

IF (FileNeme .eq.' ') stop ‘ 

§§§§§§G§§§ii§§GiI§§§§§§§fiI§§I§liii§§§§§G§§QG§§§Q§§Q§I§d§§I@Giiiiiiiii 
* OPEN FILE TD EXTRHCT THE NECESSHRY INFDRNQTIDN ' 
QIGQQQQQIGiiiiiiliflfiliiiiifiil§§§§fil§li§§§§QGQQQQQQQQQHGGGQGQQiiifliififi 

Dpenflode = D 
" Lockid = D

V 

IF (Les_DpenFile(DEB,FullFile,FileType,Dpenflode,Lockid, 
+ Error) .ne. 1) then 

Urite(6,'("Open Error = ",i5)'§ Error 
End if 
Ue1ueNameList(1) = F_NumberPeeks 
Ua1ueNameList(2) = 0 

l 
IF (Las___ReadUalues-(DCB,UalueNAameList _.De? ined ,BuF?er _. 

+ E ~ error) .ne. 1) then 
Urite (6.'("Read Ualues Error I ",i5)') Error 
end 1F

E 

flpks = Npks 
if (Noks .eo. D) then 
Uritet6.'("No Processed In¢ormation in Result File")') 
End if 
If (Las_CloseList(DCB.L1stPointer,Error),ne.1)then 
Ur1te(6.'(“Close List Error = ",i5)') Error 
End i? 
DEFINED = U 
Lastname = L ProcessedList 
UalueNemeLi§t(3) = F RetentionTime 
UelueNameList(1) = Fwfimount 
UalueNameList(2) * FmPeakName 
Ua1ueNameList£4) = U 

IF(Las_UpenLi$t(DCB,ListP0inter,ListName,UalueNameList, 
+ DeFined,Error).ne.1i then 

Urite(6,!("Dpen List Error =",i4)') Error 
Else if (.not. Btest(De?ined,15)) then 
Urite(6,‘("No A Retention Times")') 
Else if (.not. Btest(De¥ined,14)) then 
Urite(6,'("No A Hmounts“)‘) 
Else if (.not. Btest(DeFined,13)) then 
Urite(6,'(“No A Peak Names")‘) 
Else 
end if 

ei&§id&&§§§§§§§§*iiiuiiiieaiqgiuiuygu§§§QGouoiaaannumnurneuiiugue 
1 NON GET THE DATA FROM A CHANNEL ~



GQIGGIQGDGGGQGIQGCQGGIQQGIQQQIIQ-GIQIG§'CIIC>QI>I><I§§‘GI-I>I'flflGGIGGGGQQI 
° NDU GET THE DATA FROM Q CHANNEL * 
GGQIQ‘iiiIIlflllQi-IIGCii-GGGGCGIVQIGQQQGGGIGGIQIQQQH-§Q§1!Gl>§1l><lGI>i-l><~I>l><I> 

III 4 

EntrvNumber I 1 
DowhilelEntryNumber.le.Nok;) 
If(LesmReadListUalues(DCB,ListPointer,rbuFF, 

+ EntryNumber.Error) .ne. 1) Then 
Uritel6.*) ‘Error an Read List Ualues =',Error 
Entrpnumber = Npks 
Go to 11 
End 1F 
I? (Peakname.eg,‘ ') then 
go to 15 
else - 

Cname(I)k1:3D) = oeakname 
C(l) = PetentxonTime 
Ualueetl) = Amount 
I=I+1 

end iF 
15 Continue 

Cname(I) = ' ' 

' EntryNumber B EntryNumber +_1 
an = 1

' 

End do 
11 lF(Las CloseList(DCB,ListPointer.Error).ne.1) then 

Urite(6.'("Close gist Error = ",I4)') Error 
End iF 
NPKS = U 

un1ock=0 
Call Les E1oseFile(DCB.unlock.error) 

if (error.ne.O) urite(6,‘("Close File Error".i5)') Error 
an-I-an-<1--Qnu-1-wu--ea--1-nuau-§§i»§¢~§§~»§§at-qua--in-n-n~§-uduec-§§§§-n-u»-n§-uq»l--n»c§~n:-§,1pa-~11-an-§§§~|r-1 
* NUw SET THE B CHANNEL FILE * 
GI-G-"I-<I-I>I-fl>l>§§'l>§fl~¢I-Q5-Q<I>§§<I-<I><l-§<l-I-"I-5!--IQil-G-I-iiii-I»!--Giii-§l>I>§§I>I~~I>§-ill>¢-<I~§<I>'I'~I>I--IN! 

PFILE = NFILE 
IF(PFILE(1B=1B) .ED. '9‘) THEN 
ELSE I 
PFIL.E(1BZ1B)I= ‘B’ 

I I I PFILE(18.1B) = -A 
END IF 
CALL CASEFOLDKPFILEJ 
IF (LA5_DPENFILE(DCB,PFILE;RE5ULT,UPENHDDE,LDCKlD, 

+ ERROR) .NE. 1) THEN ‘
’ 

URITE (6,'(“UPEN ERROR = ",1s>'> ERROR 
END IF



UHLUENQNELlST(1) 3 F_NUHBERPEQKS 
UALUENQHELIST(2) - 0 
DEFINED Q D - 

IF (gas REQDUALUES(DCB,UQLUENQHELIST.DEFINED,BUFFER, 
+ ERROR) .NE. 1) THEN 

. URITEt6,'("READ UALUES ERROR - ".I5)'1 ERROR 
END IF - 

IF (NPKS .50. 0) THEN 
wRITE(6,'(“ND PROCESSED !NFDRNATlDN")‘) 
END IF 

IF (LAS_CLOSELI$T(DCB,LISTPUINTER,ERROR).NE.1) THEN 
UR1TE(6.'(“CLDSE LIST ERROR #",I3)‘) ERRUR 
End if 

Defined = 0 - 

LlSTNnME= L PRDCESSEDLIST 
UfiLUENQN€LIST(3) * 
UQLUENfiflELIST(1) = 

F_RETENTIUNTINE 
F QNUUNT 

UQLUENQNELISTIQ) = F PEHKNQNE 
UQLUENQNELIST(4) = U 

IF (LfiS_DPENLlST(DCB.LISTPUlNTER,LISTNQNE.UQLUENQNELIST 
* DEFINED.ERRQR).NE.1) THEN 

wRITE(6.'("DPEN LIST ERROR = “.15)')ERRUR 
Else if (.not. Bteet(DeFined;15)) then 

se iF t.not. Btest(DeFined.14)) {hen 
- Ur1te(6,'(“No B Retention Times")‘) 

Else i? (.n¢t. Btest(De$ined,13)) then 
Urite(6,‘(“No B Qmounts")') 

Else 
e End if ~ 

i 
l.dr~ite(6.-'("No B Peak Names“)') 

E1 

ewrnvuunasn = 1 
r-1 
no UHILEIENTRYNUMBER .LE. upxsa 
IF(LfiS_REfiDLISTUHLUESCDCB.LISTPOINTER,RbuFF, 

+ ENTRYNUHBER,ERRDR).NE. 1: THEN 
URITE(6,*) ‘ERROR IN keno LIST UHLUES -',ERRDR 
ENTRYNUMBER = uexs 
so TD 9000 

I ELSE
_ 

IF (Peakname .ED. ' ') then 
go to 16 
Else '



K 

Dname(I)(1:30) = PeakName 
CB(l)- RetentionTime 
UalueBtl) I Amount 
1 - 1+1 
End if 

16 Continue 
Dnameil) i ' ' 

ENTRYNUHBER = ENTRYNUHBER + 1 
END IF 
BB = 1 -

. 

"END 00 

5000 1FmLns_cL0sEL1sT(DCB,L1sTP01NTER,ERR0R> ,NE. 1) THEN 
_ 

Urite(6,‘(“C1ose List Error -",15>'> ERRQR 
end if

' 

CQLL LQS_ELUSEFILErDCB,UNLDCK,ERROR) 
IF (ERROR .NE.0) wRITE(6,'(“CLOSE FILE ERROP".I5)')ERRUR 

B9 F Bfi-1 
BB= BB-1 ’ 

§Q§§<I'§I><I>§If*'I"I>§G‘EI"I'§*F‘§§§'I'*I'I"I'Ih<I'§'l>§§§i'§I>§§l"E§I§§*'IhI"I"I'§§I>¥i§§§§I'~I><I'I*KQIHE 

* SORT THE COMPOUNDS ACCORDING TD NUMBERS * 
I-GifiiI'§*I-.1!‘§~I>'I>§I'<I>§'I-Q-§¥§'I'I'§§!I>I'I>§§*l'Q¥I'"§-ll-I>¥'~l>§§1l<Ie-l<l¥I>'I><I#I;<l><l'I§-§<I>'l§<I>~I§Q~I-'l'§§ 

DD D = 1.250 
NDSMHP = .TRUE. 
DD H=2,BH 
lFlCNQME(H)(1:3) .LT. CNQME(H-1)(1:3J) THEN 
PX=' ‘ 

PX = Cname(N) 
Cname(N) = Cname(N-1) 
Ehameffl-1) = PX 
EX .= |;r.r1) 
C(H) = C(H—1) 
E(H-1) = EX 
cx = 0.0 
ueLuEAx= 0.0 _ 

UQLLlEAX= um-_uEn < m . 

UALUEQLHJ = UQLUEQKM-1) 
unLuEncn-11 = UALUEQX 
NDSHAP = .FALSE. 
END IF 
END 00 » 

IF (NDSNAP) so TD 592 
~ - URITE(1,'("PNfiflE =",n3)') PNQflE(H) 

END 00 
$92 CONTINUE 

on 0 = 1,150 
Nosunp = .TRUE. 
00 n = 2.BB 
IF (DNRNE(fl)(1:3) .LT. DNfiNE(H-1)(1=3)) THEN



SX = ' ' 

SX = Dname(H) 
Dname(fl) =Dname(H-1) 
Dname(H-1) I SX 
CBX B CBIHJ 
CBIH) = CB(H-1) 
CB(N-1) = CBX

0 
UQLUEBX = D 
UQLUEBX = uaLuE3<m> 
UQLUEBKHJ =unLuEB(n-1: 
uepuesnn-1) - UALUEBX 
NO SNQP = .FQLSE. 
END IF 
END 00 - 

IF (NDSMAP) so TD 693 
END DU 

693 CONTINUE 

bis = 0 

I 
‘GGI"IHIQ1}GI’Giifli'I>I"I>§'<l>§l>I>l--I>§'%§l>I>I-Qi§§I-'l~\l>'§'§-I'I><I><I><l"I>'I<I>'l>§l>§l>'l>QI>§§I-<I><I><I"l><I>§§

Q ’CUflPfiFING NQMES CDHHDN TU BOTH LISTS QND PUT THEN IN ONE LlST* 
* Q5 UELL Q5 THE UQLUE QND RETENTION TIME ‘ 
QififiiiiifiiiiiiifiifiiiiifiiQfiifiifiQGfififiiliifiiiiiiiififififiiiii§§§§I§ii

I 
Do l=1.BQ 

IF(Cnéme(I)!1=31.gt.'500‘) then 
bfs = bF5*1 
Efid 1? t 

Do J = 1,BB
_ I¥(Cname(1)(1:3\.eq.Dname(J)(1:3).and@Dname(J)l1:3).gt. 

+ '50U') then 
CnamefI)(1i30) = Dname(J)(1=30) 
CC(I) = CB(J) 
Ualctl) F Ualueb(J) 
BS 1 BS+1 ’ 

Dname(J)(1=30) é ' ' 

CB(J) = 0;0 
Ua1ueb(J) = 0.0 
go to 200 
end if 
If(Cname(I)(1=3).ED.Dname(J)(1=3).gnd.Dname(J)(1:3).lt. 

+ '500'> than 
cc<1>= cars: 
Cname(I)(16:27) = Dnameca)cs=15> 
Ualc(I) I Ua1ueb(J) 
xs=xs+1 
58(3) - 0.0 
Ualueb(J) = 0.0 
Dname(J)(1:30)‘= ' '



Go to 200 
End if 

' End do 
200 Continue 

End do 
XS= XS+BS 

Do Q = 1,250 
Do I = 1,88 
NDSNQP = .TRUE. 

IF (DNeme(l)(1:30J .EU. ' '\ then 
Dname(I) = Dname(I+1) 
CBKI) s CB(l+1) 
Ualueb(I) # Uélueb(I+l) 
Dname(I+1) = ' ' 

CB(I+1) = 0.0 
UalueB(I+1) = 0.0 
NDSUHP = .FfiLSE. 

WEnd if 
End do 
IF (NUSUQP) GU TD 695 
End do 

695 CDNTiNUE . 

XSl= BB—XS 
§<I>*I'§<l§§~I'I><I'<I>I'\I‘§§§C><I>\I>I>'l>'I'G§'I>'I'§§¥§<i>*l>§'<I'§§¥§<l>§§~H'I>§'l"I>*I>~l>I"E§Giiiififiifiifiiiiii 

* GDD UNNQTCHEDCDHPUUNDS FROM B LIST TU H LIST * 
"I'§*§I>"§'§§I’§'I'§§§§,*I'*§§§§§§<I'I"l'§'§§§§~§*§~I‘I’Q‘§§*'I>'l"‘I'§*§‘I'§<I§§'i>I'§*'I'§'I-{'§'I><E§§§ 

Do J=1.XS1 
CCKBQ+J3 = CB(J) 
IF (Dname(J)(1:3).gt.'210') then 
Ename(BQ+J)(1:30) = Dname(J)(1:30) 
Else 
Cname(BQ+J)(1:3) = Dname(J)(1:3) 
Cname(BQ+J)(16:27) - DnametJ)(4:15) 

I 

End i¥ 
»'Ua1c(BH+J) = Ualueb(J) 
cans) 0.0

4 

Ualueb(J) # 0.0 
End do 

XS2 = BQ + XS1 _ 

“ 
ll>G§I»I>'I§*1’¥<I'§<i><l"I'§I>I'I>§§§<I'I>I><I>*I'~I~I'I'§<l'ififi§I>~I>I>§I>§I>'I"'II>'I><I§'I~<I>'I'§§§*I>§§~I>I-E<I-<l>~I>-<I>I'-I

G NON PUT COMPOUNDS IN THEIR NUMERICAL ORDER, PCB'S FIRST V

* 
GQQGGGQQGIG-G"l><I'.I'fil-Q'I><I'<I-§§§I'§'I>I>§§§<I><I'<l'I>l>'I>'I'I>§§§'I"I'*I>I>I>~l>GI>‘<I§<l>§<I>§I-'I-§I>I>'I"I'l'§I"I' 

DD D = 1,150 
Nosuap = .TRUE. 
Do M = 2,XS2 
IF(Cname(fl) .lt. Cname(H-1)) then 
PX n Cngmetfl) 
Cnametfl) = Cname(fl-1) ‘ 

Cnameffl-1) = PX 
’ PX = ' '



ll 
‘ 

cx - c<n> 

I 
Cm-1) CKNI = C(N-1) 
CX = CB(N) 
CB(N) CB(N-1) 
QBIH-1) = EX 
EX = ECIM) 
CCCH) = CC(M-1) 
CC(H-1) = EX 

Ueluex ¢ UalueQ(N) 
Ualuefi(MJ = Ualuefilfi-1) 

’ Ualuefi(H—1) = Ualuéx 
Ualuex = Ua1ueB(M) 
UalueB(N) = UalueB(H-1) 
UaIueB(M-1) = Ualuex 
vU51uex = Ualclfll 
Ua1c(fl)= Ualc(fi-1) 
Ua1c(M-1)= Ualuex 
EX = ' ‘ 

Nosuan = .FALSE. 
End iF 
End do 
IF (Nosuap) go to 694 

End do 
694 Continue 

Do N= 1,XS2 
iF(C(N) .EU. EB(N)) then cm) = 0. 0 

Ualuea(N) = 0.0 
Else . 

UalueB(N) = Ual¢(N) 
CBINJ = CCIN) 

End iF 
End do 

IQQQGQGEl-§'I>§I-{QifQQ-filffififi<II>I'§I>§-I“'I><I>'I><I-‘G'l>'I>I>'I>I-GIIfl-'I>§<I>fl>§*I*Q§I-~I>~I><l>'I>I><I<I>i>§I>i> 

I * SORT GS TD DEGREE DF SUBSTITUTION RND DD THU QUHS: ONE FDR’ * 
I- CUNFIRHED HITS, THE OTHER FDR POSSIBLE PRESENCE # 
at-Qadii-at-and-in-1-I-i-an-q-coca:-an-Q-Q-I»~Il-'~||-Q-Q6;-II£-0|-nag!-5*~l-<I-1-I»<l---Iii-i-I-I-4!-Q-I-ilt~~l-~u-an-QQ1-Q-a~u»§§§~I»§ 

00 n = 1,xs2 
1F(cNnnE<n>(1:3>.sT,'003' ) THEN V 

GD TD 521 
END IF 
IF fUQLUEfi(H).GT.O.U.fiND.URLC(M).GT.0.0) THEN PCBIC = PCBlC+UfiLUEQ(fl) 
PCBID = PCB1D+UQLC(N) 

ELSE 
IF (CNRNECHJ(1:3).EQ.CNfiHE(fl)(16=1B))THEN 
PDBIC = PCB1C+UfiLUER(H) . 

PCB1D B PCB1D+UQLC(N1



II x1 - x1 + 1 

I PEB2B - PCB2B+UALEIM) 
x2 - 

U ELSE 1 

IF (ENHHE(N)(1i3) .EQ. CNQNE(N)(l621B))THEN 

l\ X3 = X3 + 1 

I 
PCB4D = PCB4D"+ UQLC ( N) 

END IF ' 

END IF 
PEBIQ I PCB1Q+UfiLUEQ(N) 
PCBIB = PtB1B+uALcIM) 

GD TD 750 
521 IF (CNQNEIM)(1:3) .GT.'D15') THEN 

GD TD 522 
END IF 

IF runLuEn<NI.sT;0.0.AND.unLc(N1.GT.0.o) THEN 
PcB2c=Pce2c+unLuEn:n> 
PEB2D=PCB2D+UALE(H) . 

ELSE 
lF(CNQHE(N)(1:3).ED.ENQMEtM)(16:18)) THEN 
PCB2E= PCB?C*UALUEA(H) 
PCB2D=PCB2D+UALC(M) 
END IF 
END IF 

P0829 = PEB2n+unLuEnmN> 
X2 +1 

GD TD 750 ‘ 

522 IF rcNaNE1N>(1:3> .GT.'U39') THEN 
GD TD 523 
END IF 
IF IUALUEQIMI.sT.0.0.AND.uQLE<NI.GT.0.u> THEN 
PCB3C = PtB3E+uALuEArN: 
PCB3D = P,CEi3D+UF\LC(f‘1) 

F’EB3C; = PCB3E+UfiLUE'A(I‘1) 
PCB3D = PCB3D+unLc(n) 
END IF 
END IF - 

PcB3n_- PEB3fi+UfiLUEQ(H) 
PCBBB = PcB3B+unLcrfl) 

so To 750 
523 IF (CNQHE(HJ(1:3).GT.'0B1') THEN 

I so To 524 
END IF 
IF (UALUEA(fl).GT.0.0 .QND. UALC(H) .sT.o.o> THEN 
Pceac - PcB4c+unLuEn<n> 

.ELSE 
IF ccNnnE<n><1.3: .ED. CNfiME(H)(16.1B)) THEN



Pcaac-Pce4c+ueLuee<n> 
PCB4D - PCBAD + unLc<n> 
END IF 
END IF

_ PCBAA - Pce4n+unLuEn(n> 
Pcsaa = PCB4B+UALC(H) 
x4 9 x4 + 1 

B0 TD 790 
524 IF (cNnfiE<m><1=3> .GT.'127‘)THEN 

so TU 52$ 
END IF V 

IF <ueLuEn<m> .GT. 0.0 .AND.-UQLC(H) .GT.0.0) THEN 
l PCB5C == PEB5C+Ufil_UEfi(I‘1) 

PCBED PEBED '+ UQLCIMI 
ELSE 
IF (cNAnE(M>I1:3) ,E0. cNnME(n)(i6=15)> THEN 
PCB5C = PCBBE + UQLUEQLN) 
PCBBD = PCBSD + UQLCIM) 
END IF 
END IF 
PCBEA = PEBSA+vALuEnIM) 
PCBBB = PCB5B+UQLCIM\ 
x5 = x6 + 1 

E-‘U TU 75 [I 

I 595 IF II:ZNF~II’1Elf‘1)t123) .GT. '1<s9' > THEN 
GT‘! _ TU 52¢- 
END IF 
IF (UHLUEQINJ ,GT. 0.0 .nuD, UQLCIHJ .GT.U.DJ THEN 
PCB@C = PCB6C+UfiLUEQIM) 
Pcaéo = PCB6D+UQLE(H) 
ELSE 
IF IcNnnE<m>II=3> .50. cNnME(M><1e=1s>> THEN 
Pceac = PEB6C+UflLUEQ(N) 
PCB6D = PCB6D+UALC(H) 
END IF

' 

Ewo IF 
PCB6A = PcB6n+uALuEArm) 

5 ‘Q’. I 
PI:a¢.e = PCB6B+U_AL,C(r1> 
xe xs 1 

G0 TU 750 
52¢ IF (CNAHE(M)(1:3) .GT. -193~> THEN 

so TU 527 . 

END IF ‘ 

I IF (UQLUEQIN) .GT. 0.0 .fiND. UfiLC(I‘1) .GT. 0.0) THEN 
PCB7C " PCB6C+UFiLUEfi(f1) 
PCB?!) = PEB7D + Ufil_C(H) 
ELSE



> lF:CNQNElh)(1:3) .ED.CNQHE(N)(1621B)) THEN 
PCB7E = PCB7C+UHLUEfi(M) 
PCB7D= PCB7D+URLC(N) 
END IF 
END IF 

I PCB7fl=PEB7H+UfiLUEQ(M) 
PCB7B= PCB7B *UQLC(N) 

II 
x? ¢ x7 + 1 

GD TU 750 

GU TO 528 ' 

l 
$27 1¢‘<cNnmE<n>¢1=s> 4;r.'Qo5-> THEN 

I 
ELSE 

mo IF » 

IF (UGLUEfi(N) .GT.D.U .fiND. UQLC(N) .GT. 0.0) THEN 
PCBBC = PCBBC+ UQLUE9(N) 
PCBBD = PCBBD+ UHLC(N) 

XF<CNAnE:M>(1:3) .EQ. CNQNElN)(1é:1Bi) THEN 
PCBBE = PCBBE + UfiLUEA:M) 
PEBBD = PEBEU + UQLCKN) 
END IF 

I END IF 
PCBBH = PEBBH+UALUEQ(M) 
P8888 = PEBse+unLc(M) 

|i 
xé‘= xa + 1 

' GU TU 750 

I 
. 528 “IF (CNAHE1r1)r1:3) .121.--20$-> THEN 

so To 529 
END XF 
IF (UQLUEfi(M).GT.0.D .fiuD. unptmma .GT. 0.0) THEN 

I PEB9C = PCB9E + UQLUEQIMJ " 

- PCB9D = PCB9D+ UQLCKNI 
ELSE _ 

‘ 
1F (ENQHE(fl)(1:3) .EU. CM9HElN)i16:18)) THEN 
PCBQE = PCB?C+UHLU5HIHJ 
PCB9D = PCB9U~ UfiLC(M) 

II 

END IF 
END 1F 

" PCB9H = PEB9A+UQLUEQ(M) 
PEB9B = PCB9B+UALC(N) 

I 

x9 = x9 + 1 _ 

GD TD 750 

I 529 IF <cname<r1><1=3>.g:.'2o9‘-1 then 
X11 X11+1 
Bo to 530 
Else 

In X10fi=UalueaUfl) 
X1DB=Ua1c(H) 
End iF 

I 530 Continue



750 CONTINUE 
END DO iiiiiiiiiiiiiiiiiififiififlfififififiifiliiiiifiiiiiiiiiififiiiiiiiiiiiiiiiii 

~ THE TEDIDUS TnsK.0F 0UTPUTTING' * 
Qiiifilfii{Q6fl}!Q§§§§§I§§§§§§ii§§§i§i§I§§iifiiiiliiifliifliiiiiiiiiii 

URITE(6_‘(2X,“HNQLYSIS OF PCB 5 by ISONER and SUBSTlTUTION“)') 

I 
URITE(6;'(2x,"FOR FILES“,fi27,“and ",fi14)') NFILE(1:27),PFILE(14 

§ 3 27) 
706 FORflAT(1X,fi10,fi3U,X.Q5J 

URlTE(6,707) 
707 FORflfiT('0') 

1; (PcBin".E0. 0.0 .and.PCB2B .E0.0.0) Then 
Urite(6,‘(2x,“No fiono—Substituted PCBs")') 
Urite(6,707) 
GO to 708 
End iF 

I 
URITEI6, ' (2><,"H0N0suas"r1Tu'rE0 PCB s-'1' a 

wRlTE(6,7D7) 
unxrsre. c1x. COMPONENT co~c.e c0~c.a RT.Q RT.B cnspufz 

+ EOELUTE*)'J ' 

unxraxe.-<4sx."0u Q mu s~>'1 
00 717, n=1,x1 

MRITE(6,714) CNQNE(fl)(1:3) UQLUEQ(N).UfiLC(M),C(N).CC(N). 
+ BNAME(H)(5:11),CNAHE(H)(16:23) 

714 F0RnAT<1x,aa,2x,Fs.s,2x,Fa.5.2x.F5.2,2x,F9.2,3x,As,2x,ea> 
717 CONTINUE

_ 

URITE(6,'(2X,"TDTQL CONFIRMED MONO SUBST. on A =".F8.4)')PCB1C 
wRITE(6,'(2X,"TOTfiL CONFIRMED mono SUBST. ON 9 =",F8.4)')PEB1D 
wRXTE(6.'(2X,“TOTfiL POSSIBLE noun SUBST. on A =",Fs.4>'> PCBIQ 
wRITE(6.'(2X,"TOTfiL POSSIBLE nowo SUBST. UN e =“,FB.4)') Peale 
wr¢:@(6,707) 

700 x1= x1+1 
I? <Pce2n .50. 0.0 .and. P6828 .50. 0.0: then 
Mrite(6,'(2x,"No Di-Substituted PCBs“)') 
Go to 709 V 

End if 
Urite(6.707) 
URITE(6,'(2X,"DISUBSTITUTEO PCB S")‘) 
UR1TE(6,707) _ H _ 

I 
LIRITEI6 _~. 

' (1X_."COI‘1PONENT CONC. H CONC. B RT. Q RT. B COVELUT 
§ u COELUTE 1') 
URITE(6,'(45X,"ON A on B")') 

00 71e,n-x1,x1+x2-1 
I uRITE(6_.'714) cNnr1E<m<1=3>,um_uEmm,um_c<m_.c<m_.cc<m, 

¢ CNQHE(fl)(5-11),CNfiflE(H)(16»23)
_ 

718 VCONTINUE 
URITE(6,'(2X,"TOTfiL CONFIRMED Dl—SUBST ON Q =",F8.4)')PCB2C 
URITE(6,'(2X,“TOTfiL CONFIRMED DI-SUBBT ON B =“,F8.4)')PCB2D 
URITE(6,'(2X,"TOTfiL POSSIBLE Dl—SUBST. ON A =",F8~4J‘) PCBZQ 
URITE(6r'(2X,"TOTRL POSSIBLE DI—SUBST. ON B =“.F8.4)') PCBZB



709

4 

719 

710 

i"20 

711 

URITE(6,707) 
X2 5 X1*X2 
IF IPCBFR .eu. 0.0 .and. PCB3B .eu.0.0) Then 
Mritel6.'l2x."No Tri—Substituted PCBs“\‘) 
Ge to 710 " 

End 1F _

' 

Urite(6.707) 
URITE(6.'(2X.“TPISUBSTITUTED PCB S“)') 
MRITEf6,707) 

wRITE(6,'f1X,"CDMPDNENT c0~c.n c0~c.a RT.Q er.a EUELUTE 
CUELUTE")') 

uR1TEc¢.~(4sx."o~ A on 9"»-1 
00 719,n=x2,x2+x3-1 

wRxTE<6.71§) cNnmErM7<1=3>,uALu£Q<m>.uALc<n1.cmm1.Etnn). 
'CNQNE(M1(5=11).CNfiMEfN)(1b:23) 
CONTINUE 

NRITE(6.'(2X."TDTQL CONFIRMED TRI-EUBET UN Q=“.F8.41'1PEB3C 
URlTE(6.'£2X,“TDTQL CONFIRMED TPI-BUBST UN B=".FB.4)'JPEB3D 
URITE(6.'(2X.“TUTHL PUQQIBLE TRl—9UBST. UN H =".F8.4J = PEB3H 

' wRITEIb.'L2X."TUTQL PUSSIBLE TRI—SUBST. UN B =".FB.4)') P5838 
X3 = X2+X5 
I?(PCB4A .eQ.0.0 .and. PEBAB .eo.0.03 than 
Ur1teié.'l2x~“No Tetra=Sub5t1tuted PCBs"1'? 
Go to 711 
Ehd 1F 
Nr1te(6.?07) 
LJRITEI6 . 

' IZX . "TETF7Q‘E-UB5-TITlJTE.D PCB Q" 3 ' "J 

URITE(6.707) 
MRITE(6.'llX.“CONPONENT CUNC.H CUNC.B RT.n RT.B EUELUTE 

+ CUELUTE“1') 

I . 

MRlTE(6.'(45X."DN Q UN B">*) 
DD 720.m=X3.x3+x4-1 

mRITE(6.714> CNQNE(N)l1:$1.UHLUEQ(M1.UfiLClHJ.CiNl.EE€N). 
CNAMEtM116:11J.ENnMEfM1m1¢:231 
CONT I NUE‘ 

MRITE(6.'£2X."TUTQL CONFIRMED TETRQ—SUB5T UN R =".F8.4)'JPCBéE 
wPITE(6.'(2X,“TUTfiL CUNFIRNED TETRH-SUEST UN B =",FE.&I')PCBQO 
wRITE(6.'(2X,"TUTQL POSSIBLE TETRQ-5UBST. UN Q =".F8.al'J P5849 
UPI1E(6.'(2X,"TDTAL PHSSIBLE TETRQ~%UBST. ON B =“.F8.4J'1 PRBAE 
wRlTE(6.70?J 
X4 = X3+x4 
!F(PC85fi .eq. 0.0 .and. P0858 .en. 0.0! then 
Urite(6.‘(2x."No Penta-Subst1tuted PEBs“J‘) 
Go to 712 . 

End if ' 

uRlTE(6.'t2X."PENTASUBSTITUTED PCB s~1»1 
wRITE(6.707J 

wRITE(6.'K1X."EUNPUNENT CUNE.Q CUNC.B RT.Q RT.B WUELUTE 
+ COELUTE")') 
m§ITE(6.'¢46X,"UN Q mu B"!‘\



00 721.H=X4.X4+X5-1 . 

+ c~nnEtm:<s=11>.cNAnE:fl><16=2s> 
721 CONTINUE

‘ 

I uR1TE<e{.714> “CNAr‘|E(r1)(1:3I) V 
UQLUEAO1) _.um_c<m .c<m.> .-l3E<"> 

wRITE(6.'(2X;“TOTAL CONFIRMED PENTA—SUBST UN-A =",FB.4J'1PCB5C 
wR1TE<5;-<2x;"T0TeL CONFIRMED PENTA-SUBST ON_B =“,F8.4)')PCB5D 

uR1Téc6,-k2x,fiTqTnL POSSIBLE PENTA-SUBST. mu A =:.F8.4):) PCBZE 
URITE(6,'(2X,“TDTAL POSSIBLE PENTA-SUBST. ON B = ,FB.4) > PCB 

URITE(6,70?)i 
712 X5 = X4+X$ - 

IF (P0869 .eq. 0.0 .and. PCB6B .eq.0.0) then 
Urite(6.'(2x."No Hexa-Substituted PCBs“)') 
Go to 713 
End if 
URITE(6,'(2X,"HEXASUBSTITUTED PCB S")') 

A 

wRITE(6,7U7) - 

I COELUTE‘) J 

URITE(6,'(45X,“ON Q ON B")') 
DO 722.N=X5.X5+X6—1 

CNANE(N)(5=11),CNQHE(fl)(16.23) 
722 CONTINUE ~ 

URITE(6.'(2X.“TOTQL CONFIRMED HEXQ-SUBST ON Q 
URITE(6.'(2X,"TOTQL CONFIRMED HEXQ—SUBST ON B 
wPITE(6,‘(2X,"TOTQL POSSIBLE HEXQ—SUBST. ON Q 
URITE(6.'(2X.“TOTQL POSSIBLE HEXQ—SUB5T. ON B 
URITE(6,7U7) 

713 xsv= x5+x6 
1? (PCB7A .eq.U.U .and. PEB7B .ed.D.0) then 
write(6;'(2x,“Nb Hepta-Substltuted PCBs“)‘) 
Go to 753 F 

End if ' 

wRITE(6,'(2X,"HEPTASUBSTITUTED PCB 5*»-1 
A 

vwR!TEI6,70?) 
_ _ wRITE(6.'l1X,“CONPONENT CONC.Q CONCB. RT.9 RT.B COELUTE 

+ COELUTE“)') 
URITE(6.'(6.45X."ON Q ON B“)') 

DO 723.M=X6.X6*X7—1 

“.FB 
II-‘VF 3 
“.F8. 
ll 

I ulRITE(6_.714J cNnr1E(m(1:3) .um_1_|Er=¢<.r1: .unLt(m ~.I1tr1I+.CI2(M) 
§ I 

4) 
4) 
4) 
4) 

URITE(6.714) CNfiNE(fl)(1l3).UALUEfi(N).UQLC(H),C(NJ,CClM) 
+ cunnEcn)c5=11>,c~nnE(m><16s2s> 

723 CONTINUE 

I l.dRITE(6,'(1X,"COHPONENT CONC.Q c0Nc.a RT.A are COELUTE 
‘ ll 

)PCB6C 
)PCB6D 
)PCB6H 
)PCB6B 

URITE(6,'(2X,"TOTAL CONFIRMED HEPTfi—SUBST ON fi=".FB.4)')PCB7C 
URITE(6,'(2X,"TOTfiL CONFIRMED HEPTQQSUBST ON B=",F8.4)')PCB7D 
URITE(6,'(2X,"TOTfiL POSSIBLE HEPTA—SUBST. ON A =",F8.4)') PCB7Q 
URITE(6,'(2X,"TOTfiL POSSIBLE HEPTQ-SUBST. ON B =“,F8.43') PEBPB 

wRlTE(6,7D7) 
753 x7- xe+x7 

IF(PCBBQ.eo.0.0 .end. PEB8B.eq.0.01 than 
Mrifqifl ff9r_"Nn Orin-quhwfifnfnd PPRA-3')



~ 755

1 

iii

W 

Go to 754 
End if - 

URITE(6,'(2X,"DCTQSUBTITUTED PCB S“)') - 

URITE(6.7D7) ' 

CUNC,Q CONC,B RT.Q RT.B DUEL TE 
+ COELUTE")') 
URITE(6,'(45X,"UN-A on e">~> 4 

00 724, n=x7,x7+xs-1 
UPlTE(6,714) CNfiflE(H)(1%3),UQLUEQ(N),UfiLC(H).C(H).CC(M). 

+ CNQflE(N)(5:11),CNQHE(M)(16:23) ' 

724 CONTINUE 
URITE(6,'(2X."TDTQL CUNFIRNED BETA-SUBST UN Q =".FB.4)')PCBBE 
URITE(6,'(2X,“TUTAL CONFIRMED BETA-SUBST ow a =“.FB.4)'JPCB8D 
URITE(6.'(2X,”TUTQL POSSIBLE BETH-SUBST. UN A =".FB.4)') PCBBQ 
wR1TE(6,'(2X."TUTQL POSSIBLE BETA-SUBST. nu B =".FB.41'1 PCBBB 

URITE(6,707) 
754 X8 = XB+X7 

1? (PCB9Q .eo.U.U .and.PCB9B.eq.U.0J then 
wrife(6,'(2x,“No Nona(9)-Substxtuted PEBs 
Go to 755 
End iF 

URITE(6.'(2X."NUNfi SUBSTITUTED PCB S")') 
wRlTE(b.7U7) 

I NR1 TE (6 . 
' I . "CDP1P'DNE_NT BONE . Q CONE . B R-‘T . F4 RT . B CUELLITE 

+ CUELUTE“)'J ' 

URlTE(6,‘(45X."DN H UN B“J') 
DD 725.N = XB.XB+X9-1 

HJIJ 

NPlTE(6,714) CNQNE(H)(]t3).UQLUEfi(N3.UQLC(M).C(N).CClNl. 
+ ENQMEmH)(5i11).CNHHE(M)l16:23)

. 

725 CONTINUE M wR1TE(6.'(2X."TDTQL CONFIRMED NUNQ-SUBST ON R URITE[6,‘(2X,"TDTHL CONFIRMED NUNQ-SUBST DN B 
UN Q URlTEl6.'(2X,"TUTAL POSSIBLE None-sussf. 

wR1TE(6.ft2X,“TDTA; POSSIBLE Nowa-suBsT. UN B 
wRITE(6.7U7) 
x10 = xB+x9 A 

wR1TE(6-7D7J 
If (Cname(x1U)(1=3).eq. '209') then 
URITE(6,*(3X,“DECfi CONE. UN A =",FB.4)') 
URITE(6;'(3X,"DECQ CONE. UN B =“,FB.4)'J 
Else 
X10 = X10-1 

A
_ 

- End i? - 

=".F8.4)'JPCB9E 
=“.F8.4J')PCB9D 
=".F8.4)'J PCB9Q 
=",Fs.4>-> PCB9B 

UHLUEQIXIUJ 
UQLUEB(X1U) 

- Pce11c=PcB1c+Pce2c+Pcasc+Pcs4c+Pcesc+PcB¢c+cPB7c+Pcsac+Pce9c 
PCB11D=PCB1D+PCB2D+PCB3D+PCB4D+PCB5D+PCB6D+PCB7D+PEBBD+PCB9D 
URlTE(6,'(2X.“TDTfiL CONFIRMED PCBs ou Q e".#e.4>'> PC8110 wRITE(6.'(2X."TUTQL CONFIRMED PCBs on B =“,FB.4)') PC8110 27 Format('U') 

Print 27 
X10 = X1D+1



I 
H‘ then 
ldr ltef6.'(1x."No DEG s")') 
PRINT 650 
Go to 651 
End if 

, 
Urite(6;‘(14X."ANALYS!S OF OCQ S")‘) 

1te(6,'(3OX."UN A UN B“)') 
Do H= X1D.X1U*X11—1 
Urite(6,B14) CNQflE(H)(5:29).UALUEQ(H),UfiLClH);ClH).CClN) 

Print 27 
I klr i te (6 .'(1>l .2UX."'CDNC. CONE. RT.fi RT B" ) ') 

Ur 

914 F-'UPNATt1><_.fi'25_.2><.FB.5.2><.F8.'5.3><,F‘5.2,2><,F“5.2) 
End do 
PRINT 650 ~ 

650 FDRMQT('1') 
30 CALL LQS TELLCLUSE 

651 STOP 
End



_ 
_m_“_ 

Z$_D_|_Oo 

mw<In_ 

O_DO_|_ 

glww 

‘EB: 

W 
mg 

Em 

m_§_(w

_

_ 

_ 

,_ 

_ 

wB__S___ 

S
8 

8 
2 

8 
Q 

ND

8 

“Q8 

$_NN 

Nfig 

“mg 

86 

_|

_ 

Q 

__

_ 

‘_

_ 

_

_ 

_

_ 

_

_ 

_

_ 

86

_ 

V 

____W

_ 

__ 

__WV_“ 

‘

_

T 

M 

W 

’ 

>_ 

I

M

Hdln0 

__ 

fin 

__ 

M
q 

J__fl_

L

L

_ 

___

3

_ 

[W

_ 

W 

: 

___

/

_ 

_ 

”_ 

: 
__ 

T 

Y’ 

M 
"M 

Hm

W

_

W

_ 
L

_ _ m 

JNZN 

01

‘ 

%_ 

_ 

!8_a~

_W 

‘

H

i 

_

_ 

W

_

k 

’_ 

f
f 

______:_m 

l8_n‘

,



N 
_m_"_ 

“L6 

2° 

N‘ 

N: 

mg 

"m___n___<m 

_ 

muuscfle 

8,3 

88 

as 

as 

as 

_8_- 

$9 

ah

_ 

8 
__ 

M 

I. 

A 

I11 

‘ 

:_ 

—
‘ 

I‘ 

‘ 

‘Q

_ 

_ 

I-1.

U

V 

W; 

%

% 

22*

M 

*7 

f

2 

F: 

m__

Q 

G

n 

W 

W 

“ 

5»

_ 

j; 

__ 

W 

_ 

____

_ 

W 
W 

mi

M

_ 

?iM“

1 

__ 

_

_

_

M 

_

_

_ 
V_ 

r

m

W

3/ 

1

_

W

W 

J 
W 

1

V 

M

_ 

_

_ 

_Z_ 

i

f

_ 

_

_ 

H
I

0 

, 

__

_

OO

V

_ 

U, 

”
_ 

‘Kain

__

I 

m 

W

W 

mu

H 

W

H

_ 
Vi

k 

w

U 

W1 

_

¥ 

~

W 

W 

19;

4

x 

T
Y 

_

_

_ 

7

_

L

_ m

‘

_

_ 

____ lg

_



> 

m 
_2____ 

film; 

ZC 

N‘ 

N: 

Q": 

MA%_<m 

_ 

“mug 

“Q8 

_ 

tag 

86' 

“Q5 

86“ 

°h_-_ 

sh 

_*_

J 

_

_ 

A

_

_ 
>

_ 

_

_ 

_

J 

_

_ 

1

_ 

Q6 

A

H 

__ 

I 

___\ 

Q 

mW>_‘__ 

~d_§__

_ 

7v_~H___ 

J 
_,_~

N 

__ 

_

U {
I 

V_ 

‘L 

4m 

¥ 
_>_ 

N“

_ 

_ 

_

_ 

WV 

H_ 

M

_; 

mqlm 

/V 

"V 

_ 

_ 

_.

I 

__

V

_

_ 

W_

_

_ 

qfl 

_ 

_Y

_ 

W 

__ 

H 
W

_ 

W

_ 

_, 

K 

_v 

_

i 

,

_ 

_ 

n
“

_ 

1

H 

J

/

I

I

_ 

T 

I 

r’

_

0 

_

U

’

_ 

h 

J86

M 

W

_ 

__ 

I

_ 

_ _ 

_

_

_

_

‘ 

__ 

V 

_

_ 

_

i
W 

‘KN

R 

W 

L8; 

l_I_lIvI_IlI_lvlll_I_IlII“lI



“'>Q 

ZQ 

_QEm 

QUE

i 
6:‘ 

_m

E 

_ 

_ 

Maggi 

86“ 

Nag 

8.: 

BN6 

8.5 

$6 

“B6 

Bqfl 

8
O 

_V__

_

_ 

>_

_

_

A 

W
_

6
W 

W_

W 
W

*

_ 

0 

_i

4L 

_Nm_n__

F 

"M 

_h 

__

_

_ _ 

._

‘

l l
‘ 

I

U 

C

O _

| 

.'

I __ 

]J°_“ 

M 

J3

q “MN

_ 

SON

¢



a:1—Izv <*~—-- _- 

vase: i 

V or:-ea Ar " 

ur¢s=;~r;
- 

urnvr-*
\ 

GI-U3 ~! -_ “ 

Q,-I10 V»

' 

re-0zu=; —~ A
i 

IL-943. 
0O+95-l41.L#941i 

$8-'3" 

or-can 
81.4-8r+p9-c.no;+‘e.|:o1,+u:0 --

. 

n-mm —- " * ‘
" 

,‘ 113--7 

Q7-I419 ' 
. . _. 

Z9-IJQUL ' ‘ 

99-was 
Q-can r - 

‘Z2-ta 
E8-34 -

' 

5?4$8 f5T$TiI'= um 
La»; $414-p -i

1

L

Q 

-w 

an

1 

gun 

-L--

I 

“ l., r I | 

| 8» 8 n ni 

H“ "‘Gi 
ID 

I I 
=1 on 

ooov/Bflninanv

8 § 
_ y ‘ V V V _ I 

V
3 

Qii:!X ;i-;~ 

N CO
I

8 

ON 

OV-i 

nan 

PCB 

STD. 

3
2 

16.87 

1a4w 

mxnutes 

.4(b) 

.5? 
u,

’



l oar-mun *= 

sumo:-is - 

‘ * f 

we-u ** J 

on-In-* ‘ 

98$-,0; 
tat-I16 - 

1» _- A _ 

I 
IL!-X 

LB 

U 
ea:-mun= I 1 f 

EL!-01¢ 
O02-I3 

t-ix
_ 

flitoiét-016 
at-av! * * 

m-aw * > 

BL!-N3 H

’ 

62$-Ix 
951 IX 

i m * I366-I-+06-01IiIi“‘ 
9.! 

I m-0:, ~

' 

1; |

‘ 
_— 

it-nu '

.

I 
.__L_-.-88&=8!!lf“‘ 

1

1

J 

'4 

I4 

ll

T

I 

Al -ni 
II 30“ 2;l0 2.21 T 

000$/30fllI'IdNV

i

d 
0 0 

G3 CI 

9' 

ON 

OV-'1
H 
J Q’ 

39.31 

PCB 

STD

.

8 
za 

3 
an 

-‘*1. 

:2 

tea 

am? 

3.3 
F1 Se 

g.4(c)

F



» AUv¢_mrm 

2° 

_QFm 

mum 

_ 

_ 

_ 

_ 

_

_ 

_ 

_ 

Wfluflflhw

_ 

_ 

_ 

_

1

“ 

qllllql 

G 

I1 

_— 

1| 

4

G 

_ 

.

_

_

_ 

rllill 

Ill

I 

I’. 

g
_

, 

_

_ 

z

_ 

_.

I 

“M 

__

W 

M 

mi 

m
_ 

__

H 

_

_

W

M

n

u 

_ 

__'

M 

W 

N 

Av 

3“

0 

3“

d 
J86 

l”IlI__II_l‘Il_llZIllIUlIll



Em 

_m_“_ 

Nmmx 

2° 

em 

mg 

82

2
2 

8: 

ad 

8__h 

an 

gm 

N: 

muugwq 

fi_ 

_ 

;_

_

_

_ 

_

_ 

_

_ 

_ 

_\ 

_

_ 

__h~_n 

kf 

LT 

4%

H

1 

_JJ

_

H 

U 

lg; 

P
W

I 

M

“
W

W

F 

_ 

_

_

_

‘

/

_ 

_

_

_>

‘

_

_‘ 

la 

Us

_

>

L 

Jag



5 
' 

. . 

sot-aver‘ » 

""ll- an was Mme-no i 

IO-IW am I3\lld+N'-WI. = - -

. mm:-m » 

n-um 

up-can * 

n-nu» liI3§1+l.nl1,+0.no * 

V’

_ 

av-0430:“ » 

.

- 

n-mm 
agzzflaaq 0 aw 

- 

M H 

an-mar “-"- 
av-mo 

_ _ 
aw-one 

ZZ-U430 

‘V 7'7 7- ‘
_
J 

92-‘ 

oz-w 

Ev” w1+w1,= -
~ 

. (.203 N14-N 
or-mg-=—¢i-+1-E-—== -_ 

_

~ 

was son
L 

I3-VJ

1

1 

'1

J 

-II 

..L 

1

4 

-‘

1 

11.50.... ; ...l 
.,.; 

51:- 

3 a 
. 

" 1* 

000?/30flLI1dHV 

s 
215.. 

N on 

24 

31 

ON 

XE-'52 

PCB 

STD 3. 

3
a 

18
. 

75‘ 

15.87 

15.no- 

manutes 

5(b) 

F'g



$83 935% 

("+26 "W934 
(£39003 "GNU! 

PL! l‘WfiI'“‘“'=' 

amm izvlwrlw 

flRiE$nm+1mNuuenwMu 

nun: izuodax 
NI-971-‘ 

E3 +993 "HI-fl!

i 
89-it 

-=»-lg
I 

8, 
9' 

3.

3

2
9 

anav 

tea 

82 
‘£2R 

0003/30fl1I1dHV 

1.50 

an 

37 

PCB 

STD 

ON 

XE 

52 

5(0)

F9



§ 
§m_m_“_ 

Nmiwx 

2° 

ém 

8“

_ 

. 

_ 

_ 

__ 

. 

_ 

_ 

flggfl“ 

8
8 

N“ 

8 

8 
8 

a 
3 

8 
2 

2 
S 

Q
8 

5 
Q

8

. 

— 

‘
_ 

_ 

Q 

_. 

I1 

_|]|Jl111_

l 

5* 

Jm 

NM 

MA 

m 

m 
_ 

»~

M W

L

%

I

u 

M 

M? 

W 

"N mm 

T_____

M1 
.6“; 

‘- 

__8_°_

Vw1ILm3/t000



Q 
_m_“_ 

7'30 

Z0 

OmIn_<G_Oo___<_2OIIO 

_rO<I|__Xm_ 

FZU_2_QUw 

DE<OZ<___w 

wQ___=_E 

______8 

85’ 

8_u__ 

fig" 

86“ 

ad“ 

Nqé 

R: 

86 

_

1

_ 

Q 

\_

_ 

4 

L_ 

;_ 

Q 

i_

_ 

_H

_

_ 
_

_ 

§__

Md 

_

> 

Z 

J 

___

1 

_

M 

>

>

m

3 

*_ 
__ 

~_M_ 

T

3M

V 

_”_‘| __ 

_

_

‘

_ 

A
_

_

W 

M_

W

%

€

__ %

_ 

”_

> 

B.u 

W
> 

g__



N 
gm 

Z__)_38 

m_W<I& 

Q59: 

NWTWW 

Z0 

DUIn_<"_Go____<_2oEIO 

PO<EPXU 

____Zm__2_Qww 

QE<OZ<___w 

38 

ad” 

88 

88" 

as 

3"“ 

~_»__= 

Q: 

86 

__

_ 

q

_ 

fi

T 

q

4 

A

J 

_

_ 

_

_ 

q

d 

m2==___E

_

A

_

_ 

Q 

>W__é__~ 

’ 

‘_

_ 

4 

,W 

“

L 

I

_
_3M 

Mfi 

Aha!“

VW 

J 

___|

’ 

v_

1 

‘J 

W

m 

W 

1 
N

W

_ 

%_ 

_

O 

WT

w 

w__ 

.“_ 

_f
W 

€____ 

____ 
JE4;

_ 
AK‘

I



_w 

IE 

___>O 

Z0 

81 

IQI 

i 
m_l_%_<w 

$_________ 

E8 

8% 

89 

Na 
No 

“Q8 

GQNN 

§ 
9 

8N 

86

_ 

_
V

_ 

_

_ 

_

_ 

_

_ 

_ 

_

_ 

_ 

¢_ 

__=:

M

> 

_ 
___

_ 

_ 

0’
'

n

_ 

um 

‘f 

____, 

W 

a 

A4_

_ 

____ 

_ 

_;_W__ 

as 

_ 

__V~ 

i_

A 

_

A

>

OW 

AN 

a

M

V 

l

Q 

W
_ 

_'$___

_ 

__A

M i
W

M 
NS 

___~ 
W

_ 

I

I 

W 

5_ 

Z 
1
Y 
it

q 

_ 

_ 

_' 

_ 

H

7

_

7

_ 

W

_ 

|_‘8N

‘


