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1. INTRODUCTION

wate: and sludge samples collected at the Sauget. Illlinois Waste
Treatment plant were submitted to the Dayton Laboratory for
priority and non-priority screening analyses. All analyses were
conducted 1~ accordance vith the U.S. Environmental Protection
Agency's (EPA) approved procedures (1, 2, 3, 4, S).

2. SAMPLING

Sary.ing was performed at the Sauget, Illinois by Waste Treatment
Pla-e Samples were received at the Dayton Laboratory and submittey
to the various analysts.

3 SAMFLE EXTRACTION AND SCREENING FOR ORGANIC POLLUTANTS
Cie influent, one effluent and one sediment sample from the
Sa.j»t, lllinois t:eatment plant were received for priority
fo.iutant and wide scan organicC analyses. A method blank,
corsisting of a one later Burdick and Jackson dastilled in
g.25s organic free water, a duplicate of the effluent and a
d.irl:zate of the sediment sample were also analyzed for quality
:o1 purposes. Each water sample was spiked with 100 pg/L

¢ prenol-d,. Cl;-benzene-d,. pyrene-d,, and chrysene-d,,
e liquid liquid extraction according to the EPA Method 625
vs1s protocol. The sediment sample and duplicate were
23 with the same surrogate spiking compounds. but at levels
:ecponding to 187 pug/g for the sediment and 145 ug/g for the
~ent duplicate.

Ai. sample extracts were screened using capillary GC/FID analysis
techmiques. Figure 1 shows the chromatogram from the GC/FID

a2lvsis of the surogate compound spiking standard added to each
sa-;.e before extraction and Figures 2-11 shov chromatograms from
the analysis of the base/neutral and acid extracts from the vater
sa~;les and methylene chloride extracts of the sediment and seda-
me~t duplicate. The method blank extracts vere analyzed with no
dilution of the extract, while the remaining vater and sediment
extracts required dilutions of 1:10 due to the very high levels
of organic compounds present.

Tre labcratory data system was used to generate a SUMBAIY report
of extracts analyzed in Figures 4-11. Tables 1-8 show these
results. They contain a retention time, an area, and an estimated
corcentration for each peak observed in the capillary GC/FID
chromatograms (Figures 2-11). Note that very high levels of
phenol-d; and Clp;-benzene-d, are reported in the vater extracts,
due to other co-eluting compounds. The identity of the major
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cosponents shovn in Tables 1-8 will be discussed in later
sections on the analysis of priority pollutants and other organic
compounds in these samples.

The totsl amounts of chromatographable compounds are summed at
the end of each table. These totals are based upon the assump-
tion that the FID response of the compounds are equal to the
anthracene-d,, internal standard. Table 9 summarizes these
values found from the GC/FID analysis. This table shovs that
there 1s very little difference between the influent and effluent
water samples and that very good agreement is observed for the
vater and sediment duplicate analyses. Table 9 also shows

the total amount of compounds identified from GC/MS analyses,

to be discussed 1n a later section.

The followlng sections give detailed mass spectrometric results
concerning the levels of priority pollutants and other organic
compounds 1n these samples. Due to the requirement of sample
Jdi1iution before analysis. only approximately 40 major components
are 1dentified 1n the water and sediment extracts. Also note
that 1t 18 not certain what extraction efficiencies these
compounds exhibit, especially in water samples containing
high concentration levels of organic compounds. Therefore the
levels which are reported in the following sections present
lower level concentrations of compounds whach are present in
trese saryles. Other more direct analyses, such as direct
aqueous sample 1njection, were beyond the scope of the present
study.

3.1 Volatile Priority Pollutant Analyses

One organi¢c free water sample (used as a method blank) and three
water samples labelled 9:15 a.m., 10:23 p.m. and 11:15 a.m.

were analyzed for the volatile priority pollutants listed in
Table 10 using EPA Method 624 (1, 2). Table 12 gives the results
of these analyses for those priority pollutants detected.

4.2 Extractable Organic Priority Pollutants

A method blank, an influent sample., an effluent sample, a duplicate
effluent sample, a sediment sample and a duplicate sediment sample
were analyzed for base/neutral, pesticide and acid extractable
priority pollutants listed in Tables 10 and 11 using EPA Method 625
(1, 2) analysis protocol. Tables 13 and 14 summarize the results
for those priozity pollutants detected. Before extraction began,
the water and sediment samples vere each spiked with phenol-d,.
Cl,-benzene-d,. pyrene-d,, and chrysene-d,; surrogate spiking

c . Tables 15 and 16 summarize recoveries of these
compounds in the various extracts analyzed.
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3.3 wide Scan Organic Analyses

Large amounts of non-priority pollutant organic compounds were
observed i1n the volatile and extractable organic priority pollut-
ant analyses, given above. Table 17 gives the tentative identi-
fication of compounds and cstimated amounts of detected compounds
1n the volatiles analysis and Tables 18 through 27 give these data
for extractable compounds. Appendix A gives detailed information
on the methods used for i1dentification of non-priority pollutant
extiaciable compcunds.

3.4 Discussiorn of Priority Pollutant and Wide Scan Analyses

Tatle 9 summarizes the total concentrations of extractable orginic
corycunds measured 1n vater and sediment extracts from the Saujet
11.1no:s wWater Treatment Flant. The total amounts reported irn
thic tatle ate calculated bty three different analytical methods
The totals measu:ed under "CI/FID” assumes all chromatographatie
corpiunds have FIl respondes equal to anthracene-d4,, (used as a:
1nternal standard). 7The tctals measured under "GC/MS-Total"”
assures ail chiormatographatie compounds have mass spectromet:i:c
responses equal to anthracerne-d,,. The totals measured using

"GC ES-FF" ate totais of ali priority pcllutants measured using
EFA Methold €25, This latte: method uses authentic standards for
each of the detectel pricrity pollutants and thus are more accurate
(for the p:10:1t, pcollutants) than either of the previous totals
liste2 1r. e tac.e. Howev er this last total does not conta:r

the amounts o: ron-pricority pollutants which are present in tle
various sacyle exi:acts. All three base’/neutral extractable waze:
ara.yses show thal the ma}or 0rganic components are not praor:ity
poliutants ard thus the GC FID and GC-MS-Total amounts are frcr

3 to 12 times larger than the GC/MS-PP totals. All three acicd
extractable water analyses shovw that the major organic comgonernis
are the acid privraty pollutants and therefore the GC/MS-PP tota.s
for these extracts are approximately the same as the totals
measured using the other two methods of analysis. The fact that
the latter acid extractable analysis actually produces total
amounts approximately twice that measured from GC/FID and GC/Ms-
Tota! 1s due to the more accurate method of quantitation for the
acid priority pollutants.

4. ANALYSES FOR CHLORINATED DIRENZO-P-DIOXINS AND DIBENZOFURANS

Water samples were prepared by extracting one liter of water with
40 aL of petroleum ether by shaking for 15 minutes. The ether was
removed and further cleaned up by extracting with two 50 ml vashes
of 1IN KOH. This ether extract was dried over sodiua sulfate,
concer.trated to 2 mL and then chrosatographed on a column of silica
gel, silica gel plus H,SO,. and silica gel plus KOH. The coluan
was eluted with 45 mL of hexane which was again concentrated to
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2 mLs. The concentrate vas then chromatographed on a 2.5 gm

Woelm B alumuia column. This column was first eluted with 10 Ml

of 2% CH;Cl,/Hexane and this fraction discarded. A second elution
was carried out with 15 mL of 50X CHyCl;/Hexane; 300 plL of dodecane
was added as a keeper, the sample vas concentrated to 300 pL and
submitted for GC/MS analysis.

The sludge samples were prepared in & similar manner. One gram
of sludge was applied to the top of a four gram silica gel column.
The sample was eluted vith 30 mlL of CH,Cl, and the collected
fraction was concentrated to 2 mL and applied to the mult) stage
si1lica column as described for the water samples. The work up
then proceded 1n a manner comparable to the water samples.

Replicates. low and high level spiked and blanks were processed
with all sarples. The GC/MS analysis was carried out on a Hew'ett-
Fackard 59E5B GC/MS. A 30 meter SE-54 capillary column vas used
for the separation of the PCDDs and PCDFs. The mass spectrometer
was operatel in the selected :10on monitoring mode following 1ons
characteristic of mono through octachloro dibenzo-p-dioxins and
d:dbenzofurans.

The results of the analyses are given 1n Tables 28 through 31. A
pair of hexachlorodibenzo-p-dioxins (HCDDs) were found 1n the
ir.fluent water samples (see table 28). The reproducibality of
the analys:s of these HCDDs was nct good and no reasonable ex-
plarat:on can be given especially in view of the reasonable
quantitat:ve agreement of the heptachloro- and octachlorodibenzo-
p-3dioxin results. 1In certain instances interferences in the
1iLfluert samples sagnificantly raised the detection limits

and this 1s noted as a ND {(LXX) meaning none detected with a
dezection limit of XX.

The sludge samples were very difficult to analyze and therefore
the method detection limits are quite high for doth PCDDs and
FCOFs. The low level spikes for several of the lower chlorinated
PCDODs were not detected above the background interferences and
have not been reported.

S. ANALYSIS OF OIL SAMPLE FOR PCBs

One 01l sample was analyzed for low pg/alL levels of PCBs.
Molecular 10ons of the major chlorinated biphenyl components

of all Aroclor formulations were monitored using capillary
CC/MS-SIM analysis techniques. Figure 12 shows the analysis of

8 59 ug/mL Aroclor 1254 standard and Figure 13 shows the analysis
of the oil sample. Both standard and 01l were diluted 100 times
before analysis. The response at 24.5 minutes is very likely due
to Cl -biphenyl isomers. This level of Cl,-biphenyl corzesponds
to 19 pg/ml, using Aroclor 1254 for calibration of the mass
spectrometer Ires e. However, the signal/moise ia too lov to
verify vhat Aroclor formulation is present in this sample.

4
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6. STATIC DAPHNIA MAGNA BIOASSAY

A static Daphnia magna biocassay was performed on a grab effluent
sarple obtained from the Sauget Waste Treatment Facility on
March 2, 1982.

Procedures utilized for the Daphnia bioassay were based upon
procedures outlined in "Methods for Measuring the Acute Toxicity
of Effluents to Aquatic Organisms“” (EPA-600/4-78-012). Six
effluent concentrations (100%, 56X, 32%, 18%, 10X. 5.6%) and a
control were set-up in duplicate. Ten first instae Daphnia
wmagna (<24 has old) were placed in each replicate concentration.
wWel: vater, which wvas used for dilution purposes., was adjusted
to simulate the quality of the Mississippa River near Sauget,

1 (:.e., total hardness = 230;: pH = 810).

The results of the Sauget ticassay were as follows:

Effluent

concentration Percent mortality
5y 24 Hours ~ 46 Hours

100 100 100

56 100 100

32 50 90

18 0 65

10 0 ic

5.6 [ 35

Control o 0

Statistical analysis of the Sauget test data by the Binomial,
Moving Average, and Probit Test Methods resulted :n 48-hour EC,,
values (95% confidence limits) of 14X (0, 32), 14% (9, 18),

and 11X (8, 14). respectively.

Test concentration physi~al characteristics during the March 17-19,
1962 biocassay are presentecd below:

Exposure period. hrs Effluent concentration.
Phyvsical parameter [ 24 48 L Y

Dissolved oxygen, mQ/L 8.3 3.7 3.5 100
8.1 5.6 .8 56
- - - 32
- - - 18
- - - 10
7.8 6.7 7.3 5.6

1.6 7.4 1.7 Control

(continued)
S
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Exposure peried, hre 2f{luent concent:ation,
3

©
N
-

)
&

Physical parameter
L

o o - e
Cm st
o
oM 11w
-~ > ~ -
D1 | I S
-
~

Control
Conductivity. umhos 7.1%¢ 7,200 100
4,657 4,800 3
- - 12
- - 18
- - 1
1.150 1.0%0 S &
600 100 Control

-
on
Q9

._
ad. .. 28

@ -
< o

Temperature, “C 22 22 100
22 56
- - 32
- - - 18
- - - 10
22 22 22 S 6
22 22 22 Contrel

~oN

R
~
~

Alkalinity. mg/L €36 100
as CaCOy 172 56
32
- 18
- 10
224 5.6
19¢ Control

Hardness. mg/L >500 100

as CaCoy >500 b13

- 32

- 18

- 10
274 5.6
236 Control

7. EP TOXICITY TESTING OF SLUDGE

The sludge sample vas extracted per the U.S. EPA RCRA procedure as
shown in Figure 14. The resulting leachate vas then analyzed in
accordance with approvel EPA anslytical procedures (3, 4 and S).
Results of the metals analyses are shovn in Table 32 with the
mucablo x:ltty control data. Table 33 shovs the herbicides
and pestici concentration found in the leachate. While not a
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part of the RCRA requirements, the results for requested anslysis
of the leachate for cyanide and phenol concentrations are showvn
in Table 34 with the applicable quality control data.

8. ADDITIONAL ANALYSES OF SLUDGE SAMPLE

Add:itional asnalyses reguested for the sludge sample include pH,
total cyanide and its total metal content. To obtain the pH a

10 g sample of the sludge was mixed with 20 msL of distilled water
and slurried. The pH of this slurry was measured to be 11.07.

The total cyanide content of the sludge was determined to be <1.3
vg § (dry weight) using an EPA approved method {4]. The total
metal content was dete-mined by atomic absorption (AA) spectroscopy
and ar Inductivity Coupled Plasma (ICP) excitation techn.que.

The methods used are described in Reference 4. Results of these
a:;alyses are snown in Table 35.

S. ANALYSES FOR PRIORITY AND NON-PRIORITY METAL POLLUTANTS IN WATER

Ir. additior to the orgunics the EPA-designated prioraty pollutants
1nzlude 13 metals whici. are to analyzed for under the protocol |[1}.
Fou: metais (arsenic. mercury., seleniwm and thallium) are analyzed
by Ax spectroscopy. All others are determined by ICP excitation
techn.3ie. Results are shown in Table 36 with the applicable
g.a.ity control data shown 1n Table 37. Table 38 lists the least
ctservable quanties (LOQ) for metals by ICP analyses.

10. ANALYSES FOR TOTAL CYANIDE AND TOTAL PHENOL IN WATER SAMPLES

Total cyanide in the wvater samples vas determined according to the
conventional wet chemistry technique described 1n Reference 3.
independent standards vere included with the water samples for
G-a.ity assurance.

Ir. addition to specific phenolic compounds and phenol measured
by CC/MS, total phenol in the water samples were also measured
by typical wet chemistry techniques [3,4). Independent phenol
standards vere also analyzed for quality assurance.

The results for these analyses were shown :n Table 39 vith the
applicable quality control data.

11. NON-PRIORITY POLLUTANT COMPOUNDS
A number of pollutants as designated by the NPDES Consolidated Per-
mits (3) as Group A and B pollutants were analyzed for. The com-

wd vas analyzed for in accordance with approved EPA methods [4].
;:o results ‘°¥'Ih.l. analyses are shown in Table 40.

7
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Figure 1. Capillary GC/FID chromatogram of surrogate compnund spikeing
standard added to each sample before extraction.
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Figure 2.

Capillary CC/FID chromatogram of the base/neutral extact of the
method blank (Burdick and Jackson Water, distilled in glass).
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Figure 3. Capillary GC/FID chromatogram of the acid extract of the method
blank (Burdick and Jackson Water, distilled in glass).
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Figure 4. Capillary GC/FID chromatogram of the base/neutral
extract of influent sample from Sauget, IL Treat-
ment Plant, diluted ten times before analysis.
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rigure 5. Cepillary GC/FID chromatogras of the acid extract of
the influent sample from Sauget, 1L Treatment Plant.
diluted ten times before analysis.
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Figure 6. Capillary GC/FID chromatogram of the base/neutral extract of
the effluent sample from Sauget, IL Treatment Plant, diluted
ten times before analysis.
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Figure 7. Capillary GC/FID chromatogram of the acid extract of the
effiuvent sample from Sauget, IL Treatment Plant, diluted

ten times before analysis.
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Capillary GC/FID chromatogram of the base/neutral extract of
a duplicate effluent sample from Sauget, IL Trestment Plant,
diluted ten times before analysis.
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FPigure 9. Capillary GC/FID chromatogram of the acid extract of a duplicate
effluent sample from Sauget, 1L Treatment Plant, diluted ten

times before analysis.
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Figure 10. Capillary GC/FID chromatogram of the extract of a 1.07 ¢
sediment sample from Sauget, IL Treatment Plant, diluted
ten times before analysis.
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Figure 11. Capillary GC/FID chromatogram of the extract of a 1.38 g
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Plant, diluted ten times before analysis.
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Analysis of 59 pg/mlL Aroclor 1254 standard,
using (GC)?/MS~-SIM analysis techniques.
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Figure 13. Analysis of an oil sample, using (GC)?/MS-SIM analysis techniques.
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TABLE 1. AMOUNT OF CHROMATOGRAPHABLE COMPOUMDS DETECTED IN
e EXTRACT OF THE INFLUENT SAMPLE.
DILUTED TEN TIMES BEFORE ANALYSIS
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TABLE 1 (continued)
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TABLE 1 (continued)
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TABLE 1 (continued)
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TABLE 7. ANOUNT OF CRROMATOGRAPEABEE COMPOLMIDS DETECTED IN THS ACID
EXTRACH OF THE INFLUENT SNMPLE, DILUTED TEX TIMES
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TABLE ).

AMOUNT OF CHROMATOGRAPHABLE COMPOMDS
THE BASE/NEUTRAL EXTRACT OF THE EFFLUENT SANP
DILUTED TEN TINES DEFORE AMALYSIS
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TABLE'4. AMOUNTS OF CHROMATOGRAPEABLE CONMPOLNDS OEYECKED IN
THE ACID EXTRACT OF THE EFFLUENT SAMPLE, DILUTED
TEN TIMES BEFORE ANALYSIS
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TABLE 3. NONT OF CEROMATOGRAPRABLE CONPOUMDS DETECTEID 1IN THE
OF TEE ERFLUEKNT DUPLICATE SAMPLE,

BASE/NEUTRAL EXIRACT OF
DILUZED TEN TIMES BETORE ANALYSIS
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TABLE 5 (continued)
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CARLE 6. ANOUNT OF CHROMATOGRAPHABLE COMPOUNDS DETECTED
1IN THE ACID EXTRACT OF THE EFFLUDI'T DUPLICATE
SAMPLE, DILUTED TEM TIMES BEFORE ANALYSIS
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TASLE 7. ANOUNT OF CEROMATOGRAPEABLE CONPORES DETRETED ,l
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TABLE 8 OF CHROMATOGRAPHABLE COMPOUNDS DETECTED
CALORIDE EXTRACT OF THE SEDIMENT DUPL
SAMPLE, DILUTED TEN TIMES BEFORE ANALYS1S
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TABLE 8 (continued)
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TABLE 8 (continued)
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TABLE 9. TOTAL CONCENTRATIONS OF EXTRACTABLE COMPOUNDS PRESENT IN WATER
AND SEDIMENT EXTRACTS, ANALYZED USING THREE DIFFERENT METHODS

Total concentrations (pg/L for
water sampler and pg/g for

. . o sediment s%gles[
Extract identification GC/FID GC/MS-Tota GC/MS-P

Influent base/neutal extract 54,000 20,000 5,200
Influent acid extract 10,000 5,500 12,000
Effluent base/neutal extract 63,000 34,000 3,700
Effluent acid extract 10,000 6,800 11,200
Effluent (duplicate) base/neutal extract 65,000 36,000 3,900
Effluent (duplicate) acid extract 10,000 6,000 10,600
Sediment extract . 8,500 9,700 7,810
Sediment (dwplicate) extract 8,800 8,900 7.360
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TABLE 10.

PRIORITY POLLUTANT SCREENING LEVELS GC/MS

Tervenlng
level, lawel,
Copowd byt _Compowd P -

acads: Sase/wrutrals:
2-Chlorsphane) 3 1.3-Dichlorebenzene 1
2-Matrephens) 3 1,4-Dichicrebenzens 10
Phenel 23 Mexachlersethans 10
2.4-Dimethylphencl b1 1.2-Dichlersbenzene n
2.4-Dichlerephenc] 23 Biel2-chlorisepropyl) ether 10
2.4 ¢-Trichierophenel 28 Mexachlorobutadiene 10
4.6-Dinitre-e-cresel %0 1.2.4-Trichlorcbenzene 10
2.3-Danitrophencl 250 10
-Chlore-s-cresol 23 3is(2-chloroethyl) ether 10
entachlorophencl 28 Hezachlerocyclopentadiens 10
4-Nitrophenol 25 l:u('cbnam 10
. 8is(2-chleroethony) methane 10
Volatiles: 2-Chlerenasphthalene 10
Chioromethane 10 Acenaphthylene 10
Dichloredifluoremethans 10 Acenaphthens 10
Sromomethane 10 Isephorene 10
vinyl chloride 10 Fluorene 10
Chleroethane 10 2,6-Dinstroteluene 10
Rethylene chloride 10 1,2-Diphenylhydrazine 10
Trichlerefluoreme thane 10 2.4-Dinitrotoluene 10
1.1-Dichleroethylene 10 N-nitrosodiphenylamine 10
1 1-Dichloroethane 10 Nexachlorobenzene 10
Trans-1.2-d3chloroethylene 10 4-Bromophenyl phenyl ether 10
Chiorofors 10 Phenanthrene/anthracene 10
1.2-Dichloroethane 10 Oimethyl phthalate 10
1.1.1-Trichloroethane 10 Diethyl phthalete 10
Cardben tetrachloride 10 Fluoranthene 10
Sromedichloramethane 10 rene 10
Dis{chleramethyl) ether 10 Di-o-butyl phthalete 10
1,2-0ichleropropene 10 Benzi 10
Trans-1,3-dichlerepropene 10 Butyl benzyl phthalete 10
Trichlersethylene 10 ne 10
Dibromechleremethane 10 Bie(2-ethylhexyl) phthalate 10
Cis~]1,3-gichlovopropene 10 Benz(a)anthracene 10
.1.2-Trichloroethane 10 Benzo(b) flueranthene 10
Senzens 10 Benze (k) fluoranthene 10
2-Chlersethyl vinyl ether 10 Bengo(a)pyrene 10
Sromeforn 10 Indens(1.2,3-cd)pyrens 23
Tetrachloreathylens 10 Dibenso(a.h)anthracens 23
1.1.2.2-Tetrachloroethane 10 Beazo(g.h, i)perylene 3
Teluene 10 N-Nitresedimethylmine 10
Chlorebenzene to N-aitresedi-n-prepylanine 10
4-Chlorophenyl phenyl ether 10
pirect imfectables: 3.3'-Dichlercbensidine 10
Acreletn 200 Di-m-ectyl phthalate 10

Mrylemitrile 100

17
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TABLE 11. SCREENING LEVELS FOR PESTICIDES/PCB'e
EXTRACTABLE PRICRITY POLLUTANTS

Compound
Aldrin 10
e-BHC 10
p-BHC 10
y=BHC (lindane) 10
6-BHC 10
Chlordane 10
4,4'-D0T 10
4,.4'-DDE 10
4.4'-DD0 10
Dieldrin 10
Endosulfan | 10
Endosulfan 11 10
Endosul fan sulfate 10
Endrin 10
Aroclor 1248 10
Aroclor 1260 10
Aroclor 1016 10
Toxaphene 10
Methoxychlor 10

b it bt Dt B Bt Dt bt ot ot G B Bt st Dt 3t Pt B b

TABLE 12. ANALYTICAL RESULTS FOR VOLATILE ORGANIC PRIORITY
POLLUTANTS IN WATER SAMPLES, wg/L (ppb)

- Sample 1D
Analyte Blank 9:15 a.m. 10:23 a.m. 11:15 a.=.
Nethylene chloride w' 20 %0 150
1,2-trans-dichloroethylene lmb <10 <10 <10
1.1-DichJoroethane <10 <10 <10 <10
Chlorefors L ] 6§90 460 410
Dichlorobromonethane L] 30 20 20
1.1,1-Trichloroethane N 10 20 20
Carbon tetrachloride ND <to ] ND
Trichloroethylene ND <10 <10 <10
Benzene <10 5,350 6,020 5.900
Chlorodibromome thane ] <10 <10 <10
Tetrachlorosthylens <10 <10 <10 <10
Tolvens <10 S30 710 1,000
Ethylbensens <10 430 480 380
Chlorsbeanzeane <10 2,540 2,460 2,560
%0 - campound not, detected.
Bgv - cempound cbserved, but vas belov screening level.
48
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TABLE 13.

ANALYTICAL RESULTS FOR EXTRACTABLE ORGANIC PRIORITY

POLLUTANTS IN WATER SAMPLES. ug/L (ppb)

Analyte

Sample ID
Effluent
Blank Influent tt{lueqt duplicate

Pase ‘neutral

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1.2-Dichlorobenzene
Napthalene

Direthyl phthaiate
Di-n-butyl phthalate
Butylbenzyl phthalate
Bis(2-ezhylhexyl) phthalate
Di-n-octyl phthalate
Phenantl.rene
Anthracere
Fluoranthene

Fyrene

Aci1d

2-Chlorophenol
2-Nitrophencl

Phenol
2,4-Dichlorophenocl
2,4,6-Trachlorophenol
Pentachlorophenol
4-Nitrophenol

o 60 70 70
ND 720 970 1,000
ND 700 1,290 1.35%0
ND, 530 350 380
<10 ND <10 <10
<10 10 <10 <10
ND 2,990 1,040 1.070
<10 80 <10 <10
ND 70 ND ND
<10 ND <10 <10
<10 ND <10 <10
<10 ND ND ND
<10 ND ND ND
ND 160 290 260
ND 2.790 4,760 4.470
<2$ 175 130 110
ND 390 1,200 1.090
ND 960 1,250 1.110
ND 30 <25 <25
ND 4.380 3,580 3,540

o - compound not detected.

Bugw - compound cbserved, but was below screening level.
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TABLE 16. AMALYTICAL RESULTS FOR EXTRACTABLE ORGANIC PRIORITY
POLLUTANTS IN SEDIVENT SAVPLES, pg/g (ppe)

S e 1D
Anayte e fodes dapTicets

1,3-Dichlorobenzene 20 10
1,4-Dichlozobenzene 240 180
1,2-Dichlorobenzene 330 240
Napthalene 70 60
Di-n-butyl phthalate 30 20
Butylbenzyl phthalate 7,100 6,020
Di-n-octyl phthalate 20 30

TABLE 15. QUALITY CONTROL DATA FOR ORGANIC PRIORITY
POLLUTANT ANALYSIS OF WATER SAMPLES

Sample ID, percent recovery

a Effluent

Spaike Blank Influent Effluent duplicate
Dichlorobenzene-d, 66 6 a8 80
Phenol-d, 39 28 30 26
Pyrene-d,, 117 29 26 21
Chrysene-d,, 63 J1 73 82

.SF)ke - 100 wg/L.

TABLE 16. QUALITY CONTROL DATA FOR ORGANIC PRIORITY
POLLUTANT ANALYSIS OF SEDIMENT SAMPLE

25910 ID, percent recovery

Sgike' Sedime Sediment duplicate
Dichlorodbenzene-d, 53 50
Phenol-d, S3 39
Pyrene-d,, 53 64
Chrysene-d,, 49 63

'sgilc level

Sediment - 187 ug/g
Sediment duplicate - 145 pg/g.
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TABLE 17. NON-PRIORITY POLLUTANT ORGANIC COMPOUNDS DETECTED IN
THREE VOLATILE SAMPLES FROM SAUGET TREATMENT PLANT

Concentration® {pg/L)
» Sample identification
RT_(min) Tentative identification 9:15 a.m. 10:23 p.m. 11:15 a.»

29 Unknown (43. 43, 42, 41)° 3 1 wod
13.4 Unknown (56. 43, 41. 19) ND 4 ND
15.5% Acetone 17 13 24
171 Unknown (45, 43. 59) 29 70 35
2.8 Nethyl ethyl ketone 1 4 8
2.0 Unknown (43. 42, 41) 8 29 10
F{ Methyl iscbutyl ketone 86 170 98
338 Unknown (43. 58, 57, 59) 17 18 47
3.8 Unknown (81, 43, 154, 108) 22 4“4 21
3.0 Benzaldehyde 55 81 3
b1} Xylene-1somer 8% 850 670

*gstimated concentration based on the ares of the major ion of the identified
compound to the major ion area of bentene-dy. internal standard.

btmutivc identification, not confirmed with authentic standards.

chjor masses of unknown compounds are listed in parentheses according to
decreasing intensitives.

‘n - detection limit is 1 pg/L.

13
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TABLE 18. IDENTIFICATION OF MAJOR EXTRACTABLE ORGWIC COMPOUNDS IN THE
BASE/NETURAL EXTRACT OF THE METHQD RLANK'

Retention Amount Amount

Pesk time, Peak area, detected, spiked, Perceat
Mo, min Compound (major masses) total counts  pg/L P/l recovery

Internal nmdard’
2 21.20 Anthracene-d,, 309007 100 - -

c.d
Recovery standard

1 7.0 1,2-Dichlorobenzene-d, 279584 66 100 6.0
3 25.42 Pyrene-d,o 425301 17 100 117.0
. 28.27  Chrysene-d; 197093 64 100 .0

Orgenics detected

None detected

TOTAL CONCENTRATION

%3acludes all substances that vere found at or above s 5% threshold on the SATON pesk identification
progran in the Mewlett-Packard system, corresponding to a detection of limit of 2 pg/L.

.hlhuem-d,. internal standard added immediately prior to analysis; 50 mg/L injected equivelent te
100 pg/L in originel sasple.

“se dr Y dard (spike), added to original sasple before extraction.

‘”ﬂun‘ relative to area of sajor ion for suthemtic stendard.
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TABLE 19. [IDENTIFICATION OF MAJOR EXTRACTABLE ORCANIC COMPOUNDS IN THE
ACID EXTRACT OF THE METHOD BLANK'

Retention Amount Amount
Peak time, Peak area, detected. spiked. Percent
. ain Compound (major masses) total counts pe/t po/L recovery

internal st md.\n!b

H .20 Anthracene-d; 37001) 100 - .

Recovery sundardc‘d

1 .70 Phenol-dy 39178 39 100 e

Organics detected

None detected

TOTAL CONCENTRATION

®Includes a1l substances that vere found et or above a SY threshold on the BATON peak idestificetion
pregran in the Nevlett-Packard systes. corresponding to a detection of limit of 2 pg/L.

scene-dyg internal standard added immediately prior to analysis: S0 mg/L injected egmivaleat te
109 py/t in original smsple.
. dr 4 derd (spike). added to original sample before extraction.

‘h-tlutd relative to area of msjor ion for authentic standard.
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EXTRACT OF THE INFLUENT SAMPLE, DILUTED 1:10. NOT CORRECTED FOR Mclm.'.

Retention Amount Amount
Peak time, Peak area. detected, spiked, Perceat
We. ain Compound (major masses) total counts L L recove!

Internal standard®

1
\ TABLE 20. IDENTIFICATION OF MAJOR EXTRACTABLE ORGANIC COMPOUNDS IN THE BASE/NEUTRAL
i
i
i
|

24 an.7 Anthracene-d,, 353040 1000 - -

1 Recovery namln'd“"e

1.2-Dichlorobenzene-d, 54 100 6.0

Pyeene-dyy 29 100 2.0

Chrysene-d, n 100 3.0

T oraan: £.9.h. o ’

Jrganics detected
1 3.22  Chlorcbenzene 181167 5.1 %102
2 3.1 Xyleme (isomer) 149084 4.2 x 10
3 4.32 Xylene (isomer) 71867 2.0 x 102
4 6.08 Benzaldehyde and C)-benzene (isomer) 171204 4.9 x 10?2
s 6.8  Aniline 411008 1.2 x 103
[ 6.90  Cy-bensene (isomer) 113840 3.2 x10?
? 7.3)  Dichlorobenzene (isomer) 138653 3.9 x 10?
(continuved)
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TABLE 20 (continued)

Retention Amount Amount
Peak time, Peak area, detected, spiked, Percemt
Wo. nin Compound (major masses) total counts pg/L PYL recovery

Organics detected (continued)

[ ] 17.47 Unknown (111,125,154, 71) 45052 1.3 x 10?7
9 7.58 Cy-benzene (isomer) 17707 50

10 7.70  Cy-benzene (isomer) 588111 1.7 = 10}
n 7.87  Dichlorobenzene (isomer) 411639 1.2 2107
12 8.02 Benzyl alcohol 262696 7.4 %102
13 2.3 Unknown (119,121,117,93,91) 36927 1.0 x 102
16 10.10 Chloroaniline (isomer) 145425 4.1 x 10?2
15 n.a Naphthalene and/or azulene and/or isomer 114324 3.2 = 10?
1% 311.87 Unknewn (91,148,163,92) 255942 7.2 x 102
17 11.68  Chloroaniline (isomer) 42047 1.2 x 102
18 12.20 Chlorenitrebenzene (isomer) 4779 1.2 x 102
19 12.9 Chloronitrobenzene (isomer) 995000 2.8 x10°
200 12.60  Chleronitrobenzene (isomer) 477200 1.4 x 10°
0 ) N-phenyl formamide 165858 4.7 x 10?2
n 15.18  Dichloronitrobenzene (isomer) 434779 1.2 = 10
2 15.38  Dichloronitrobenzene (isomer) 101830 2.9 =102
2 15.5S  witroaniline (isomer) 774189 2.2 2100
24 15.9? Ritrosniline (isomer) 12295 3

a8 15.60 Nitroaniline (isomer) 21936 €2

2 18.43  C,q-alkene or cycloalkene 66006 1.9 x 107

(continved)
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TABLE 20 (continued)

Retention Amount Amount
Peak time, Peak area. detected, spiked, Percent
Ne. nin Compound (major masses) total_rount< 19/t L:TAS recovery
Organics detected (continued)
27 18.73 Nitroaniline 172253 49 x10?
] 20.28 Cy-phenol 68944 20x10?
» 24.52  Sulfur (Sy) 104131 2.9 n 10?
n 20.13  BDutyl benzyl phthalate 577042 1.6 x 107
TOTAL mﬂﬂi 20 0 x 107

*ror background, see method blank analysis, Table 18.

.,‘l*I all substances that wére found at or above a 5% threshold on the BATCH peak identificatiom
: progran in the Mevlett-Packard system, corresponding to a detection of limit of 100 pg/L.

‘mm-c.. internal standard sdded immediately prior to analysis; 50 mg/L injected equivalest to
1000 po/L in original sample.
ervated recovery standard (spike), added to original sample before extraction.
SQuantitated relative to area of major ion for autheatic standard.
'hthnd concentration based on ares of total ion relative to that of anthracene-d,n. internal

Sremtative identificetion, not confirmed with authentic standards.

jor of wnk mpounds ere listed in parentheses according to decreasing intensities.
Poseidle sclecular ions are underlined.

1 ‘_un of concentrations of detected compounds, excluding standards.
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TABLE 21. IDENTIFICATION OF MAJOR FXTRACTARLE ORCANIC COMPOUNDS [N THE ACID qXIﬂAC‘I’
OF THE INFLUFENT SAMPLE, DILUTED t:10, NOT CORRECTEL FOR BACKCROUND*

Retention Amannt Amount
Peak time, Prak areas. detected. spiked. Percent
Be. mn Compound (ma)or masses) total counts y9/L re/L recovery

Internal standard®

10 21.28 Anthracene-d,, 431025 1000 - -

Recovery slnrﬂ,udd' <

Phenol-d;, 28 100 28 0
Oorganics detecudl'q"'

1 8.00  Benzenemethanol 154148 36 x 10?2
2-) 10.28 Nitrophenol isomer 1129666 2.6x10°
4 10.92 Dichlorophenol 1somer 100080 2.3 x 102

S 11.65  nixture of 258 dichlorophenol isomer and
75% chloropheno) isomer 133692 3.1 x 10?2
[ 14.02  Cl-containing wnknown (121,93.66,173) 128939 3.0 x 102
7 14.50  Trichlorophenol isomer 357472 8.3 x t0?

{continued)
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TABLE 21 (continued)

Retention "7 Amount Amount )
Peak “?" Peak area, detected. spiked, Percest
Mo, nin Compound (major masses) total counts 19/t _py/L recovery
Organics detected (continued)
[] 16.02  Cl,-containing unknown (207.209.97.111) 15427 11 x10?
1] 17.6) Nitrophenol isomer 317844 74 %107
TOTAL CONCENTRATION' 5.5 x10°

vor background, see method blank analysis, Table 19.

.lltluﬁn all substances that were found at or above a 5% threshold on the BATCH peak identification
program in the Hevlett-Packard system, corresponding to a detection of limit of 80 pg/L.

ehlhtmnrd.. internal standard added immediately prior to analysis: 50 mg/L injected equivalemt to
1000 pg/L in original sample.

‘Duuuud recovery standard (spike). added to original sample before extraction.

'mlnhd relative to ares of major ion for authentic standard.

'I.th!o‘ concentration based on srea of total ion relative to that of anthracene-d,,. istermal
standerd.

Srentative identification, met confirmed vith suthentic standards.

Jor of unk pounds are listed in parentheses according to decreasing intemsities.
Possible nelecular ions sre underlined.

‘hll- of concentrations of detected compounds. eacluding standards.
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TABLE

22. IDENTIFICATION OF MAJOR EXTRACTABLE ORCANIC COMPOUNDS IN THE

BASE/NEUTRAL EXTRACT OF THE
NOT CORRF.CTED FOR BACKGROUND

EFELUEN’I‘ SAMPLF, DILUTED 1:10,

Retention Amount Amount
Peak time, Peak area, detected, spiked, Percent
M. »in Compound (major masses) total counts Pg/L pg/L recovery
Internal standard®
2% 21.20 Anthracene-dy 375998 1000 - -
Recovery sundardd"
1,2-Dichlorobenzene-d, a8 100 88.0
Pyrene-d,q 20 100 20.9
Chrysene-d, 73 100 73.0
Orgenics due:led"g'h
1 3.25  Chlorobenzene 423801 1.1 x 107
2 n Xylene (isomer) 230111 6.1 x 10?
3 4.37  Xylene (isomer) 125069 3.3 x t0?
4 6.12 Nizture of 95§ benzaldehyde and 5%
Cy-benzene (isomer) 296079 7.9 x 302
S 6.63  Aniline $77450 1.5 x 107
[ .92 Cy-benzene (isomer) 170110 4.5 10?7
(cont inwed)
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TARLE 22 (continued)

Retention Amount Amount
Pea time, Peak area, drtected, spiked. Percent
Ne. ®in € d (major masses) total counts pg/L po/L Tecovery
Organics detected (continued)
? 7.33  Dichlorobenzene (isomer) 387403 1.0 x 107
[ ] 7.5 Unknown (111,125,354,71) 184061 3.8 » 102
9 7.70 Cq-benzene {isomer) 493985 1.3 »10°
10 7.88  Dichlorobenzene (isomer) 84737 2.3 %102
1] 8.08  Benzyl alcohol 719824 1.9 210
12 10.12 S0\ Propyl benzene and S0% chloroaniline
(isomer) 357098 9.8 x 107
13 n.a Naphthalene and/or azulene and/or isomer 121498 3.2 x 10!
11} 11.60  Unknown (91,148,163,92) 825794 2.2x10%
1% 11.68 Rixture of §7% chloroaniline (isower) and
33% chlerophenol (isomer) 142507 Jax10?
16 12.20 Chlerenitrobenzene 124660 33 = 10?2
17
[ 12.48  Chleronitrobenzene {isomer) 2210187 5.9 x 10°
1
1] 12.65  Chloronitrobenzene (isomer) 1107879 2.9 x10°
20 14.12  Rixture of 80% N-phenyl formamide and
208 wnksown {151.153) 577294 1.5 x 107
2 15.18 Dichloronitrobenzene (isower) 562688 1.5 x 10°
22 15.37  Dichloronitrobenzene (isomer) 68923 1.8 = 102
u.
23 15.%8 Witroaniline (isomer) 1340099 3.6 x 10?

(continued)
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TARLE 22 {continued)

Retention Amount Amount
Peak Time, Pek area, detected, spiked, Percent
Neo. "in Compound_(major masaes) total counts g/t po/t Tecovery
Organics detected (continued)
26 16.45 Chloronitroaniline (1somer) 6635) 18102
7 16.57 Ethoxynitrobenzene (isomer) 91565 2 4 xn10?
20 18.73 Nitroaniline (1somer) 187624 11 %10}
30 1) Sutyl benzyl phthalate 323312 8 6 » 10?
TOTAL CONCENTRATION' 340 x 103

.'Ol' background, see method blank analysis. Table 18.

hlntlubl all substances that wvere found at or above a 5% threshold on the BATCH peak identification
program in the Hevlett-Packard systeam, corresponding tc a detection of limit of 200 pg/L.

‘Anlhrntm—dw internal standard added ismediately prior to analvsis; 50 og/L 1njected equivalent to
1000 pg/L in original sample.

‘btultu(td recovery standard (spike). added to original sample before extraction.

'”llulﬂl relative to ares of major ion for authentic standard

'nunnd concentration based on area of total ion relative to that of anthracene-d,o. internal
standard.

Srentative idemtification. not confirmed vith authentic standards.

Jor of ds are listed in parentheses according to decreasing intemsities.
Pessible molecular ions are underlined.

la_'-iﬂ“' sonnentcataons of detected campounds. =acludinc standards
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TABLE 23. [IDENTIFICATION OF MAJOR FXTRACTABLE NRCANIC COMPOUNDS [N THE
ACID EXTRACT OF THF EFFI,L‘!‘.{{T SAMPLE, DILUTED 1:10, NOT
CORRECTED FOR BACKGROUND™*
Retent ton - T T TTameunt Amonnt
Peak time, Prak area. detected, sprked, Percent
No, L1L] Compound_(major masses) totsl counts  pg/l  pg/L  recovery
Internal sungavdc
10 21.28 Anthracene-d,, 415019 1000 - -
Recovery s!andnrdd"
Phenol-ds 30 100 3jo.0
organics &te:ud"q'h
1 .77 Chlorophenol isomer 81181 2.0 = 10*
2 8.00  Senzenemethanol 174088 4.2 210
3 10.25  Nitrophemol isomer 920624 2.2x10
4 10.92 Dichlorophenol isomer 370139 6.9 x 102
13 11.68 Ninture of 2%\ dichlorophenoliscmer and
75% chlorophenol isomer 353570 8.5 = 107
[ 14.0) Cl-containing unknown (121,91,66,171) 192132 4.6 x 102
7 14.52 Trichlorophenol isomer 470451 1.1 x 10
(continued)
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TABLE 23 (continued)

Retention Amonnt Amaunt
Peak time . Frak arma. deterctesd.  sprked, Percent
Ne. "in Compound (major massrs) total counts g/t re/t recovery
Organics detected (continued)
[ 16.02 Cla-containing unknown (207,97.209.1331) 42090 19 x 102
[} 17.62  Nitrophenol isomer 23553 s 7 x 102
TOTAL CONCENTRATION' 68 x 107

"ﬂ background, see method blank analysis, Table 19

blncl&l all substances that vere fourd at or above a 5% threshold on the BATCH peak idemtification
progran in the Hevlett-Packard system, corresponding to a detection of limit of 70 pg/L.

[ el“brm-‘" internal standard added immediately prior to analysis; 50 mg/L injected equivalent to
ot 1000 po/L in original sample.
‘Iu!tulo‘ recovery standard (spike), added to original sample before extraction
."nuld relative to area of major ion for suthentic standard.
e ‘llth-ted concentration based on area of total ion relative to that of anthracene-d,q. internal
standard.

Srentative identification, not confirmed with suthentic standards.

jor masses of wnknown compounds are listed in parentheses according to decreasing intensities.
Pessibla molecular ions are underlined.

‘l—.thn of concentrations of detected compounds, excluding standards.
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TABLF. 24. IDENTIFICATION OF MAJOR EXTRACTABLE ORGANIC COMPOUNDS IN THE
BASE/NEUTRAL EXTRACT OF THF EFFLUENT DUPLIC.AK!; SAMPLE,
DILUTED 1:10, NOT CORRECTEL} FOR BACKGROUND' '’
Retention Amount Amaunt
Peak time, Peak area, detected. spiked, Percent
No. ain Compound (major masses) tota} counts pq/Ll b/t recovery
Internal standard”
28 21 28 Anthracene-d,, 161258 1000 - -
d.e
Recovery standard
1.2-Dichlercbenzene-d, 80 100 0.0
Pyrene-d o H3 100 1.0
: Chrysene-d, 82 100 82.0
orgenics detectea’ 9"
1 3.2)  Chlorobensene 344954 9% =10
2 3.78 Xylene (isomer) 226741 6.3 x 10?
3 4.13  Xylene (isomer) 153266 4.2 x10?
L) 6.10 Nixture of 95% benzaldehyde and S
Cy-bensene (isemer) 235243 6.5 » to?
) 6.63  Mniline 603662 1.7 = 107
(contineed)
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TABLE 24 {continued)

Retention Amount Amount
Peak time, Peak area, detecisd. spiked, Percent
Ne. »in Compound (major masses) total counts JU- pg/t recovery
Organics detected (continued)

3 6.9 Cqy-benzene (isomer) 211513 59 x 10°

7 7.3% UDichlorobenzene (isomer) 141836 75 x 102

L] 1.2 Cq-benzene (isomer) 501962 1.4 x10°

L 7.88  Dichlorobenzene [1somer) 824287 2 %307

10 8.10 Senzyl alcohol 748664 2.t x 10}

1 10.12 Maxture of 70% chloroaniline (isomer) and

30\ unknown (91.120,133,134) 355915 9 9 x 107

12 11.2) Naphthalene and/or azulene and/or isomer 126080 35 xg0?

1 11.58 Unknown (91.148,161.92) 615700 2.3 x 10

14 11.70 Mixture of 70% chloroaniline (isomer) and

30% chlorophenol (isomer) 134788 37 %102

15 12.22 Chloronitrobenzene (isomwer) 131556 3.6 x 102

16 12.93 Chloronitrobenzene (isomer) 2317029 6.4 x 107
17 4

18a  12.85  Chleronitrobenzeme (izomer) 1169099 3.2 x 100

" 4.1 N-phenyl formsmide 591344 1.6 x 10°

19 18.20 Dichloronitrobenzene (isamer) 596057 1.7 % 107

2 18.37 Dichloromitrobenzene (isomer) 72987 2.0 x 102

-

2 15.5% Witroaniline 1392402 3.9 = 103

(continued)

MONS 022465



TABLF. 24 (continued)

Retention Amount Amount
Peak time, Peak area detected, spiked, Percent
Me. min Compound (major masses) total counts 9/t pg/t recovery
Organics detected (continued) .
25 16.45 Chloronitroaniline 67294 1 9 x 10?
3 16.57 tthoxynitrobenzene 90437 25 x10?
n 18.00 Nitroaniline and S} chloronitroaniline 480195 1310
29 28.13 Butyl benzyl phthalate 324456 9.0 x 10?
TOTAL coNCEWTRATION' 5.7 x 103

Sror backgreund, see method blank snalysis, Table 18.

®includes a1l substances that vere found at or above a 5% threshold on the BATCH peak identification
program in the Mevlett-Packard system, corresponding to a detection of limit of 200 pg/L.

'mhrum-d" internal standerd added immediately prior to analysis: 50 mg/L injected equivalent to
1000 pg/L in original sample.

Yevterated recovery standard (spike)  added to original sample before extraction.
'Mnnud relative te area of major ion for authentic standard.

fastimated concentration based on area of total iom relative to that of anthracene-dye. internsl
standerd.

Sremtative identification, not confirmed with suthentic standarde.

Jor of onp are listed in parentheses according to decreasing intensities.
Pessible nelecular ions are underlined.

‘_!‘Q of concentrations of detected compounds, excluding standards
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TABLE

25. IDENTIFICATION OF MAJOR EXTRACTABLE ORCANIC COMPOUNDS IN THE
ACID EXTRACT OF THE EFFLUEﬂaDHPLlCATE SAMPLE, DILUTED 1:10,
NOT CORRECTED FOR BACKGROUND™’

Amount Amount

Retention
Peak time, Peak arra,  detected. spiked, Percent
[ ain Compound (major masses) total counts re/L pg/L recovery
Internal standard”
10 21.28 Anthracene-d,, 425158 1009 - -
d.e
Recovery standard
Phenol-de 26 100 6.0
1.2-Dichlorobenzene-d,
Pyrene-dyo
Chrysene-d,y
o £.9.h
rganics detected
] 6.77  Chlorophenol isower 60426 1.4 x 102
2 7.98  Benzenemethanol 130238 3.1 x10%
3 10.23  Nitrophenol isomer 861552 2.0 x 10°
) 10.92 Dichlorophenol isomer 331313 7.8 x 102
] 11.68 Nixnture of 25% dichlorophencl isomer and
75% chlorophenol isomer 324950 7.6 x 107

{continued)
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TABLE 25 (continued)

lenuon Amount Amount
Peak time, Peak area, detected, spiked, Percemt
Wo ain Compound (major masses) total counts pg/t po/L recovery
Orgenics detected (continued)
[ 14.08 Cl-containing unknown (121,73.66.17)) 193047 4.5 x10%
? 14.52 Trichlorophenol isomer 416595 8.8 x 107
[ ] 16 02 Clz-containing unknown (207.97.133,209) 33361 st
1] 17.62 Nitrophenol isomer 241521 5.7 x 107
TOTAL CONCENTRATION' 60 x 107

*ror background, see method blank analysis, Table 19

’lucl-ts al] substances that wvere tound at or above a 5\ threshold on the BATCH peak identification
program in the Hevlett-Packard system, corresponding to a detection of limit of 70 pg/L.

'.l.’ltm-‘" internal standerd added immediately prior to analysis; 50 mg/L injected equiveleant to
10800 pg/L in original sample.

‘Dﬂtautod recovery standerd (spike), added to original sample before extraction.

.”Huttd relative to area of major ion for suthenmtic standard.

'Illhllcd concentration based on area of total jon relative to that of anthracene-dyq, internal
standerd.

Prentative identification, not confirmed with authentic standards

of unk ompounds are listed in parentheses according to decreasing intensities.
Possible melecular ions are underlined.

“-llu of comcentrations of detected compounds, excluding standards.
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TABLE 26. IDENTIFICATION OF MAJOR EXTRACTABLE COMPOIUNDS [N THE METHYLENE
CHLORIDE FXTRACT OF THE QEDIHEW SAMPLF, DILUTED 1:10, NOT
CORRECTED FOR BACKGROUND'
Retention Amount Amount
Peak time, Ferak area, detected. spiked, Percemt
No nin Compound (major masses) total counts 1g/q vg/q recovery
Internal_standard
248 21.1% Anthracene-d,, 158680 935 - -
c.d
Recovery standard
4 6.58 Phenol-ds %76 9 18 53.0
» 1.7 1,2-Dichlorobenzene-d, 15670 99 187 $3.0
30 25.25  Pyrene-dyq 18800 99 187 53,9
90 D10 Chrysenecdy; 11207 2 107 e
Organics ‘“""de.f.q
1 l.e 1.4-Dimethylbenzene (isomer) 13562 30
2 $.%3 Bicyclof2.2.1)heptane .2, 2-dimethyl-3-
sethylene - or
Bicyclofl.1.1)hept-2-ene. 2.6, 6-trinethyl-
cyclohenene . S-methyl-3-(1-methylethenyl)- .
trams-(-) 11247 6
{comtinuad)
022409
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TABLE 26 {(continued)

fRetention Amount Amount
Peak time, Peak area, detected, spiked, Percent
M. ain Compound (major masses) total_connts 19/9 »9/9 recovery
Organics detected (continued)
3 S.9% Cy-benzene (isomer) or
1,3-cyclopentadiene, S- (1 -methylpropylidene} 13927 82
s 6.73  Cy-benazene (isomer) 24832 1.5 » 107
6 7.20  Dichlorobenzene (isomer) 31070 1.8 x 102
? 7.57  Cq-benzene (isomer) 249691 15 %100
[N 7.63 80\ C,-benzene (isomer) and 20%
unknown (93,107,121,136) 71340 4.2 x10?
» 1.7 30\, Cly-benzene (isomer) and 70%
Cly-benzene-dy spiking standard 15670 21 x10?
] 9.00 50% Cq-benzene (isomer) and 50%
unknown (109,93,107,136) 12172 7
10 10.62 Unknown (152,87,88,154) 9322 $S
| } 11.10 Bicyclo[4.4.1}undeca-1,3,5,7,9-pentaen-
11-one and/or naphthalene 9181 54
12 12.27  Chloronitro-bemzene (isomer) 25310 1.5 = 102
1 12.42 Chloronitro-benzene (isomer) 8718 1
4 15.03  Dichloronitrobenzene (isomer) 21225 1.3 x t0?
18 16.47 Unknown (97,69,83,70,139) 3677 22
% 18.07 Unknown (83,97,69.111,70) 6360 37
17 18.30 Onknown (97,83,111,6%) 7763 46
i 19.57 Unknown (97,03,111,69) 4591 27

MONS
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TABLE 26 (continued)

Retention Arnunt Amount
Peak time, Peak aren detected, spiked, Percemt
Ne, 2in Compound (major masses) total counts 1'9/9 »9/9 recovery
Organics detected (continued)

19 20.02 Phanol.4-(1.1.3.3-tetramethylbuty!) 6352 37

20 20.13 Nonyl phenol (isomer) 8284 49

21 20.27 Nonyl phenol (isomer) Qan) 54

228 20.4 Unknown (135,107,121,134) 2760 16

n 20.50 Unknown (91,210,121,85,107) 82719 49

22¢ 0.9 Unknown (149.107.91.121) 2760 16

2 20.67 Unknown (135,107,136,91) 5189 b1

3 23.57 Unknown (91.119,134,167) 1857 13

Fi 2).80 Unknows (134,97,83,91) 4411 26

n 24.08 Unknown alkyl benzene(105,106,1)4) 10945 (31

] 24.3% Sulfur, molecular (Sq) 8845 52

134 24.9% Unknowm (150,97,83,164) 4877 29

n 3.37 Unknown (91.105,150) 4764 28

b+ .50 Ynknown alkyl benzene (105.106.91) 6037 36

» 2¢6.88 Benzenanine . 4-nitro-N-phenyl- 6617 39

» 27.63 Unknowm (91,115,149,119,13)) 3613 21

3 7. Unknowm (91,149,147) 3534 21

36~

n 20.03  Unknown phthalste (149.91,206.150) 968426 5.7 x 108

(continwed)
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TABLE 26 (continued)

Retention Amount Amount
Peak time, Prak area, detected, spiked, Perceat
Ne. 8in Compound (major masses) total counts 19/ 1r9/q recovery

Organics detected {(continued)

38 28.32 Unknown (91,1i9,105,133) 2849 17

3 20.73 Unknown alkyl benzene (105.106,91) 9943 59

41 32.08 Unknown phthalate (149.107.91,207) $794 34
TOTAL concmuﬂon" 9.7 x 103

.lathhs all substances that vere found at or sbove 8 0 S} threshold on the BATCH peak identificetien
program in the Mevlett-Packard systes, corresponding to a detection of limit of 10 py/q.

.h\brum-‘“ internal standard added immedistely prior to analysis: SO mg/L injected equivalent te
933 pg/g in original sasple.
“devterated recovery standard (spike), added to original sample before extraction.

titated relative to area of major ion for authentic standerd.
®gotimeted concentration based on area of totsal ion relstive to that of anthracene-d,o. iaternsl
stondard.
'mmn identification, not confirmed with authentic standards.
\’ﬂ of wnkn mpounds are listed in parentheses according to decressing intemsities.
Possible malecular ions are wnderlined.
._otlu of concentrations of detected compounds, excluding standards
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TABLE 27. IDENTIFICATION OF MAJOR EXTHACTABRLE CrOMPNUNDS IN THE METHYLFNE
CHLORIDE EXTRACT OF THE SEDIMENT DQPLIC:\TIZ GAMPLE, DILUTED
1:10, NOT CORRECTED FOH BACECROUND

Retention Amount Amount
Peak time, Peak arsa, detected, spiked. Percemt
Ne. »in Compound (major masses) total counts r9/9 pq/q  recavery

Internal s_t_qr_ada_r_dh

8 21.1) Anthracene-d,, 171907 728 - -

Recovery standard® d

4 6.58 Phenol-ds 8575 73 145 50.0
[ ] 1.97 1,2-Dichlorobenzene-d, 887138 57 145 %0
3 25.2% Pyrene-d;o 29681 9 145 64.0
4 29.10  cChrysene-dyy 16423 ” 148 610

—_ organics detectea™ 9

] 3.82 (See previous tadble for compound

identifications) 10472 “
2 $.58 8609 3
3 $.9% 10659 (11
S 6.75 289%0 1.2 x 10%
[ 7.18 42636 1.8 » 102
7 7.53 266215 1.1 % 103
1] 8.3 7364 n
100 9.00 19898 1)
100 .1 19898 2}
un 11.6) 13516 7
12 11.08 8593 36

{cont inued)
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TABLE 27 (continued)

Retention Amount Amount
Peak time, Peak area.  detect=d, spiked, Percent
Ne, sin Compound_(major masses) total counts vg/q yg/q___ recovery

Organics detected (continued)
n 12.2% (See previous table for compound 28545 1.2 x 102
identifications)
14 12.40 9773 L]
15 15.02 32086 1.4 x10?
16 16.48 6439 ry
17 19.07 8968 J8
19 18.30 9267 39
19 10.42 4118 17
20 19.57 nw 3
2 19.80 2701 16
2 20.02 8040 34
2 20.12 18718 79
] 0.7 11119 4
28 20.% M n
F73 20.67 €192 26
n 2.02 1593 ?
] 2.» 60% 2¢
» .97 6759 29
n 23.00 29 10
n 24.08 14737 62
» 4.3 s187 22
% 2¢.80 15369 s
» 5.3 231 3
N B8 5036 2
3 28.713 3 14
» 6.5 9585 40
» .00 1200 H]
L1 .68 10268 4)
{continved)
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TABLE 27 (continued)

Retention Amount Amount
Peak  time, Peak arey.  detected.  spiked. Percent
nin Compound (major masses) total caunts U U rg/qg recovery

Organics detected (continued)

[}3 27 % {See previous table for compound 2018 9
identifications)

& 2008 1406794 5.9 x10°

«“ 28.08

43 20.32 4897 25

“ 28.3) 4338 18

49 28.73 145%) 61

L] 29.2 2053 9

40c 292 2053 9

L] 32.07 N 924 38
TOTAL CONCENTRATION 8.9 x 10°

“Includes all substances that vere found at or above a 0.5% threshold on the BATCH peak identification
program in the Mevlett-Packard s, stem, corresponding to a detection of limit of 10 pg/g.

.mm-d" internal standard added mdnuly prior to analysis: 50 mg/L injected equivalent to
728 wg/g in originel sample.
“beuterated recovery standard (spike), added to original sample before extraction.

itated relative to area of major ion for authentic standard.
®Estineted concentration based on area of total ion relative to that of anthracene-d;q. internal
standerd.
(Moun identification, nmot confirmed with authentic standards.

\,lr of are listed in parentheses according to decreasing intensities.
Pessidle selecular ioms are wderlived.

.l—nhn of cencentrations of detected compounds, excluding standards.
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TABLE 28. ANALYSIS OF CHLORINATED DIBENZO-P-DIOXINS IN WATER SAMPLES

ng_Dibenzofuran/liter (ppt)

lsomers

Sample cl, Cly _CcI; Ciy Cly, cl. cI, Cly
E(fluent wo? ND ND ) M) WD WD N
Influent <14 ND (<l’l)b ND (*7) ND (<6) 6 61 17 100
Influent (rep) <14 ND (<16) ND (<8) ND (<5%) 12 140 20 110
Blank ND ND ND ND ND ND ND ND
Nethod detection limit 6 8 3 2 -] 4 H [
Spike level 13 12 14 10 12 12 13 10
Efflvent (spiked) 9 11 14 12 12 9 12 14
Recovery percent 69 92 100 120 100 7% 92 140
Spike level 130 120 140 99 120 120 130 100
Influent (spiked) 97 110 120 99 130 220 120 170
Recovery percent k] 92 86 100 101 100 70 65

%0 - none detected.

bip (¢xx) - none detected (detection limit).
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TABLE 29. ANALYSIS OF CHLORINATED DIRFN20-P-DIOXINS IN WATFR SAMPLES

ng_Dibenzofugan Lit«T (ppt)

{somrrs

Sample cl, cl, Cl; Cly Cl, Clg <cI, <1,
Effluent no? ND ND ND NO ND N W
Influent ND (‘ll)b ND (<90) ND ND (<4) ND ND 4 11
Influent (rep) ND (<14) ND (-110) ND ND (<4) ND ND 6 11
Blank ND ND ND ND ND ND ND ND
Method detection limit 2 3 4 3 7 4 3 6
3 Spike level 4 [ 7 4 10 18 . 11
Bffluent (spiked) 4 4 8 4 11 14 b 1
Recovery percent 100 67 114 100 110 78 125 100
Spike level 36 64 69 45 104 176 38 110
Influent (spiked) 39 70 70 31 81 131 33 110
Recovery percent 108 109 101 69 78 74 74 90

w0 - none detected.
"n {¢xx) - none detected {detection limit).

MONS 022477




TABLE 30.

ARALYSTS OF CHLORIMATEID DI1BNENZO-P-DIOXINS
IN SLUDGE SAMPLES

_EW
200ers

Sample (-3 N PN N4 PR T S TR+ S 9
Sludge m' X M W ™ 11 5 620
Sludge (rep) ND ND ND ND ND 17 81 830
Blank ND ND D ND ND ND ND ND
Method detection limit 20 20 15 15 10 10 10 10
Spike level 13 12 14 10 12 12 13 10
Sludge (spiked) ND ND ND ND 18 34 93 700
Recovery percent - - - - 150 167 154 -
Spike level 130 120 140 100 120 120 130 100
Sludge (spiked) 69 120 87 120 150 153 220 860
Recovery percent 53 100 62 120 125 116 113 55

3ND - none detected.

TABLE 31. ANALYSIS OF CHLORINATED DIBENZOFURANS IN SLUDGE SAMFLES
ng Dibenzufuran/ge sludge {ppb)
Isomers

Sempie cl, ¢l ¢, ¢, iy ¢y i,
Sludge wo?* ND ND D ND ND 33 E)
Sludge (rep) ND ND ND ND ND ND 25 73
Blank ND ND ND ND ND ND ND ND
Method detection limit 10 20 25 10 30 45 20 20
Spike level 110 200 220 140 30 520 110 370
Sludge (spiked) 27 110 130 110 2% $80 130 410
Recovery percent 25 sS 59 8s %4 12 92 89
Spike level 1,100 2,000 2,200 1.400 3,300 5.200 1,110 3,700
Sludge (spiked) 380 2.000 2.700 1.300 13,100 5,300 940 3.400
Recovery percent 3 100 123 93 100 102 83 %0
WO - none detected.

78
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TABLE 32. RCRA METALS IN SLUDGE LEACHATE®

Analyte »9/L (ppb)
Arsenic <3
Barium 1.75 x 102
Cadmiun 1.88 x 107
Chromium 348
Lead 514
Mercury 2
Selenium 8.2
Silver 96

Quality Control Data

True

Reference Observed value, value, Percent

standard pa/L pq/L recovery
Arsene TM-7 35.7 35 102
Barium ERA 2767 429 460 93
Cadm:umr TM~NR 313.5 300 105
Chromium ERA-1120 165.3 160 | 123
Lead ERA-1120 278 265 105
¥ercury TM-Cl 18.5 20 93
Selenium SRMA 10.2 10 102
Silver SPEX-A 111 100 111

spike®
Concentration added,

Analyte ¥g/L Percent recovery
Arsenic 50 102

YW analyses by AA.

"so p9/L of standard solution is added to leachate and

amount recovered is determined.

79
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TABLE 33. MERBICIDE AND PESTICIDE COMCENTRATION IN LEACHATE

‘Concentration, Lower detection limit.

Analyte pa/L {ppd) ¥/l
Lindane w® 1,000
Endrin ND 400
Methoxychlor ND $0
Toa-pgcne ND 1 x 10¢
2.4-D S ND 10
2,4.5-TF Silvex ND 10

Quality Control Data
A known amount of 2,4-D and 2.4.5-TP Silvex were spiked into the
sludge sample. The percent recovery was:

Analyte Percent recovery
2.4-D 120
2,4.5-TP Silvex 105

3\D - not detected above lower detection limit.
bDuphcate analyses performed.

TABLE 35 CYANIDE AND PHENOL ANALYSIS OF LEACHATE

Concentration,
Analyte pgs/L
Cyanide 10
Phenol 1,297

Quality Control Data

Observed value, True value,
Analyte po/L pa/L Percent recovery
Cyanide 60 ~ 80 B 13
Phenol 118 125 94
a0
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TABLE 3S. TOTAL METALS ANALYSIS OF SLUDGE SAMPLE

Analyte $9/79 (pp®)

Arsenic? 16.
Mercury® <0.
selenium® 5.
Aluminum 2.8 x
Antimony <73.
Barium 96.
Beryllium <2].
Boron 78.
Cadmium 45.
Calcium 4.5 x
Chromium 156.
Cobalt 15.
Copper 995.
Iron 1.1 x
Lead Jél.
Magnesium 2.5 x
Manganese 230.
Molybdenum 84.
Nickel 820.
Potassium <2.4x
Silver 23.
Sodium 1.2 x
Tin <519,
Titanium 10S.
Vanadium <l4.
Zinc 3.0 x

9
2
7
103
0

'Mulyu: by AA, all
others by ICP.

[ )]
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TABLE 6.

Sanple 16, pq/L (ppb)
Influent Effluent®
Priority metals
A:senicb 31.7 4.3
Mercury <0.8 <0.8
Selenau 14.3 9.9%
Thallium <63 <63
Antimony <830 <830
Beryllaium ? 12
Cadmium 71 <18
Cnromium 227 91
Cepper 1.7 x 10° <3%
Lead 777 <460
Ni:ckel 851 303
Si:lver <250 <250
Zins 3.9 x 107 133
Non-priority metals

Aluminum 890 <450
Barium 187 77
Boron E1-1) 674
Calcium 2.6 x 12% <210
Cobalt <70 <70
lron 6.8 » 103 253
Magesium 3.5 x 10 <70
Manganese 457 186
Mol ybdenum 562 849
Potassium 1.6 x 10% 1.1 x 10%
Sodium 6.4 x 10 <1.5 x 10°
Tin €2.2 x 10? <2.2 x 10°?
Titanium 54 <43
Vanadium <150 <150

3average of duplicate analyses.
bAnllylcl by AA; all others by ICP.

82

MONS
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TABLE 37.

QUALITY COWTROL DATA FOR METALS

ANALYSES OF WATER SAMPLES

Relerence  Observed value, True value, Percent
Analyte standard »9/L 'L 74% recovery
Arsenic® ™-7 n.7? 35.0 106
Mercury® ™m-Cl 18.5 20.0 93
Seleniua®  sRMA 12.2 11.0 111
Thallium®  SPEX-A 9. 100 9
Aluminum ICcP 410 518 80
Antimony 1CP 1,010 1,000 101
Barium ice 831 920 20
Beryllium I1CP 17 165 105
Cadmium 1cP S1 50 103
Calcium ICF 1,180 1,000 118
Chromium 1CP 183 160 96
Cobalt 1ce 123 115 107
Ccpper 1cp 602 615 98
Iron ICY 1,100 1,000 110
Lead Ice 254 265 96
Manganese 1cp 1,090 1,000 109
Nickel 1cp 1,160 1,000 116
Titanium 1cp 1,100 1,000 110
Vanadium | {4 4 114 110 104
z2inc 1cp 157 16S 95

%analyses by AA: all others by ICP.

a3
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TABLE 38. L0Q" VALUES FOR METALS BY ICP AMALYSES

Analyte pe/L
Aluminums 450
Antimony 025
Barium 23
Beryllium 6
Boron 230
Cadmium 18
Calciun 210
Chromium 33
Cobalt 70
Copper 3s
Iron 56
Lead 460
Magnesium 70
Manganese 3
Molybdenum 65
Nickel 60
Potassium 4.3 x 10¢
Silver 250
Sodium 1.4 x 10¢
Tin 2.2 x 103
Titanium 43
Vanadium 150
Zinc 26

2Least observable
quality.
84
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TABLE J9. ANALYTICAL RESULTS FOR TOTAL CYANIDE
AND TOTAL PHENOL IN WATER SAMPLES

S%Ie ib, ggél?. !ggb]
Analyte nfluent uent

Cyanide wm* 10
Phenol 1384 1898
Quality Control Data
Observed value, True value, Percent
Reference standard pg/L ¥»q/L recovery
Cyaride 110 160 69
Phenol 222 250 89

*NA - analysis not requested.

TAELE 40. ANALYTICAL RESULTS FOR NCN-PRIORITY
POLLUTANTS IN WATER SAMPLES

Sample 1D
Analvte Influent Efflsent
Biological Oxygen Demand (BlD) NR 117 mg-L
Total Suspended Solids (TSS)H NR 19 mg‘L
pH NR 8.54
Total Organic Carbonr (TOC) NR 184 mg/L
Fluor:de NR 1.56 mg/L

C:l and grease NR 16 mg'L

Quality Control Data
Observed True

Reference value, value, Percent

Analyte standard ng/L mq/L recoveryv
TSS Hardness 3253 34 34 100
011 and grease PCS 24.9 26 96
TOC PCS 48.6 48 101
Fluoride ERA 3253 3.3 3.4 97

AR - analysis not requested.

s
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GC/MS ANALYSES OF EXTRACTABLE ORCANICS
Introduction

All GC/MS analyses vere performed using the protocol developed for
the EPA-sponsored Chesapeake Bay analysis program. These analyses
vere performed by automated capillary column chromatography using

a Hewlett-Packard 5985-A GC/MS with a 5934 data system, vhich used
Revision C Software and inluded a 7920 multi-drive disc unit

Method

The relevant GC,/MS parameters used for the present analyses are
summarized below:

3C m fused silica SE-54 WCOT column
Cclumn head pressure, 7-9 psi
MS operating pressure, 1 x 10% to 4 x 10° torr
Septem purge on at 0.5 min
initial temperature, 50°C
Initial temperature held for 4 minutes
Heating rate, 8°C/m:n
Final temperature, 302°C
Total analysis time, 40 min
Injector, splitless mode, temperature, 250°C
Transfer line temperature, 250°C (fused silica column
through this zone, directly to the MS source)
Electron energy, 70ev
Source temperature, 200°C
A/D rate, 1 measurement/0.125 amu;
scan rate, approximately 0.6 s/scan
Mass spectrometer scan delay, 3.0 min

The routine procedure used for GC/MS analysis was to transfer

150 pL of the sample extract into 1.5 mL sample vials along with
150 uL of a 100 pg/mL anthracene-d,, in methylens chloride inter-
nal standard. The vial was capped and placed in the autosampler,
which injected approximately 1 pL into the GC, operating in the
splitless mode.
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Interpretation of Mass Spectra

The following protocol was followed in interpreting the mass
spectral dats obtained from analysis of vater and sediment
extracts:

1) Spectra of compounds detected as peaks in the Hewlett-
Packard BATCH program with a 0.5% or 5% threshold (depending
upon the complexity of the sample) were automatically com-
pared vith standard spectra in “he computerized EPA/NIM
mass spectral data base using the Probability Based Search
(PBS) software supplied by Hewlett-Packard. A goodness of
fit parameter vas generated (1.0 being a perfect match)
for the ten matches closest to 1.0.

2

The results from these searches vere reviewed by an exper-
ienced mass spectroscopist using the Hewlett-Packard sup-
plied spectral comparison software, SPDIF, to compare the
sample spectra with the standard spectra identified by the
SEARCH program.

3

In cases where the spectral agreement was judged to be ade-
quate, compound identities were assigned. When compound
isomers produced similar spectra, no specific isomer could
be 1dentified based solely upon mass spectral data.

4) In cases vhere the agreement was not adequate, identifica-
tions vere made on the basis of manual interpretation (vhen
obvious), or compounds were listed as unknown with their
major masses given in parentheses. 1If a high even mass
was present after which followed isotope peaks in the proper
ratio, the underlined to indicate a possible molecular ion.

A-3
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The approach outlined above was adopted to minisize the cost and
time required for the analyses of large amounts of capillary chro-
matographic msass spectra by maximizing the use of cosputerised
data 1nterpretation techniques.

Figures A-1 and A-2 shov spectral comparison plots which were generat-
ed from those "best fit"” candiate compounds identified in the a
computerized search of some typical GC/MS data. These figures shovw
corparisons of two different trichlorobenzene isomers with the
uni.own spectrum. From the difference of each of the two spectra
plotted in these figures. 1t can be seen that less than 310X devaa-
ticns with the two standard spectra vere measured. Since the two
standa:rd spectra of trichlorobenzene isomers are very similar, the
1dentification of the peak at 11.0 minutes wouid be listed in the
effiuent table for as "Benzene,trichloro-(isomer)."

Trese ccooparative mass spectral plots were revieved by an expert
rass speciroscopist who. based cn experience 1n mass spectrometry
ard mass spectral interpretation, accepted or rejected the
ccrputer-generated i1dentification. In the example, trichloro-
ber.cene (1isomer) was determined to be the p:oper identification
for the compound in question. It should be emphasized that this
i1dentification 1s considered to be tentative until confirmed by
the measurement of 1ts relative retention time of an authentic
standard of isomers of the 1dentified compound using similar
analytical conditions as those used for the original sample
extrac® analysis.

some considerations that go into making decisions on the identity
of components in effluent and sediment extracts include:

1) The unknown spectrum must contain all peaks with intensities
greater than 10X of the base peak in the standard spectrum.
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Figure A-1. Comparison of the mass spectrum of the highest matching compound with

that of an unknown compound eluting at 11.0 minutes.
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2) All mass intensities of multiplets present in the standard
spectrum sust 8lso De present in the unknown gpectrum with
similar relative intensities.

3) Since the DFTPP spectrum in the lowv mass region is lower
than that given in the EPA criterion for this cospound
quantitative agreement of ion intensities was not required
for masses below m/e 60.

4) 1f peaks are present additional to those in the standard spec-

trur. of a compound, then it 1s assumed that the additional peaks
are due to the presence of an unknown co-eluting compound.

In obvious cases of mixed spectra, the PBS SEARCH program
1dent1fi1ed the presence of a mixture of spectra with a "*" 1n
the colurn following the match factor. Where mixed spectra

are ccifirmed using the spectral comparison program, the ma)orl
ident1lied compound was listed along with an estimate of the
percens of the unknow: compound present in the mixed spectrum.

Azterpts were mace to give additiornal information such as the major
masses found 1n the unknown, the molecular weight 1f the spectrum
appears to contain a molecular ion, and the presence of nonhydro-
carbon atoms. However, the identification of the presence of
chlorine, sulfur, or silicon 1r unknown compounds is based solely
upan the occurrance of multiplet ion patterns which are consistent
with the naturally-occurring abundances of i1sotopes for these
species, and is used only to give more information about the unknown
compound's spectrum.

Quantitation of GC/MS Data

The calculations used for determining the concentration of or-
ganics in sample extracts vere performed in two ways. All levels
of deuterated spiking compounds were determined using the response
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of the molecular ion of each of the cowpounds, relative to the
anthracene-d,, molecular ion. Therefore. all recovery data wvere
calculated using authentic standards.

The aacunts of all other compounds were determined assuming the
total ion response of each compound to be equal to the response
of the anthracene-d,, internal standard. This latter calculation
vas sade using the following relationship:

Total ion ares X in unknown
Total ion area anthracene-d,q

Cor.entration of ¥ = concentration Anthracene-d,o

% (sample concentration factor)

The sasple concentration factor takes 1into account the extraction
and concentration of the i-liter sample to a l-mL extract or

the extraction of approximately 30 g sediment and final volume of
1 sL in the sedirent extract.

QA QC for Extractabtle Orqamics

MRC uses 8 routine procedure for assessing the condition of the
mass spectrometer and the capillary column in the gas chromatograph.
The mass spectroaneter is tuned approximately daily using perfluoro-
tributylamine (PFTBA) which is the basis for the Bevlett-Packard
AUTOTUNE program. The output from an average tune is shown in
Figure A-3.

Samples weis run in the automated BATCH AQUIRE mode overnight,
and with each batch of samples a system performance standard was
anslyzed. This included the compound decafluorotriphenylphos-
phine (DFTPP) vhich vas analyzed by the Hewlett-Packard program:
DFTPP EPA Criterion Verifier. The output from a typical analysis
by this program is shown in Figure A-4.
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Figure A-4. Computer analysis of mass spectrum of DFTPP.
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Typically, the a/e 51 and 127 on our instrument fell somevhat
below the normal range specified Dy the program. This fact wvas
taken into account in interpreting mass spectra. If other peaks
fell outside the ranges, the tuning of the mass spectrometer was
re-examined.

The substances present in the system performace standard vere:
{1) 2,6-damethylphencl, (2) 2,6-dimethylaniline, (3) decanol,

(4) pentachlorophencl, (5) anthracene-d,, added prior to analy-
s1s, (6) octadecene, (7) octadecane, (&) DFTPP, (9) eicosane,
{10) heneicosane, (11) pyrene, (12) methyl stearate, and (13) chry-
sene. Figure A-5 shows a typical chromatogram obtained from the
standard. By examining the resolution of the peaks ~20.7 min
and ~24.7 man, and by looking at the tailing of certain peaks
such as decanol and pentachlorophenol. we visually determined the
condition of the coiumn. when the resolution and tailing were
substantially worse than in a new column, the in)ection port in-
sert vas replaced and the front end of the column was broken off
or the column replaced.

In order to assess the accuracy of CC/MS quantitation, two stand-
ards vere compared with each other. A Supelco phenols standard
vas analyzed on 8 February 1981, and a freshly prepared MRC
standard containing many of the same phenols was analyzed on

4 April 1981. In both standards the concentrations of the com-
ponents were close to 100 mg/L. Taking the concentrations in

the MRC standard to be correct, the concentrations of the com-
ponents in the Supelco standard were calculated and compared
with their stated values. The substances analyzed included
2-nitrophenol, 2,4-dinitrophenol, 2,4-dichlorophenol. 4-chloro-~
m-cresol, 2.4,6-trichlorophenol, 2.4-dinitroph 1, 4-nitroph 1.
4,6-dinitro-o-cresol, and pentachlorophencl.

A-11
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pased on MRC standards the average percent deviation of the values
fouad from the stated values was 28%, excluding 4-nitrophemol,
vhere 7 mg/L wvas found vs. the stated 100 mag/L.

The quantitation of 4-nitrophenol has been a source of difficulty
previously, as it appears to diminish in concentration with stor-
age time of the standard. The indication from the comparison of
standards is that except for a particularly troublesome compound
such as the 4-nitrophenol, the average uncertainty in the guan-
titazion of clean samples in which the unknown component :is of
comparable concentration to the standard. is approximately 230%.

A-15
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Three soll samplés 1adbeled TP-1 (Sample A); TP-S (Sasple B), and
TP-S;SN (Semple C) were received for the snalysis of polychlori-
nated dibenzo-p-dioxins (PCDDs) and polychlorinated diphenyls
(PCBs). These samples were assigned MRC Log nusber 1-82-05-07-
01. Tabdle 1 shows the results of the dioxin snalyses, while
Table 2 shows the results of the analyses for PCBs.

SAMPLE PREPARATION

The samples were prepared for analyses by welghing S grams of
«0il into a8 250 mL bottle. Forty al of petroleum ether was added
to the bottle which was then sealed and shaken for 15 minutes.
The petroleus ether was decanted out of the dottle into a centri-
fuge tube. Fifteen mL of methylene chloride was added to the
bottle and then shaken for 5 minutes. The methylene chloride sas
also decanted into the centrifuge tube with the petroleum ether
and these extracts were concentrated to 2 al.

The extract was applied to a column containing 4 grams of silica
gel which had been preeluted with 15 mL of hexane. This extract
was then eluted through the column with 45 mlL of methviene chloride
and the eluant solvent exchanged to hexane concentrate and this
concentrate was then placed onto a combination column containing
silica gel, silica gel plus H350. and silica gel plus KOH. This
column was eluted with 35 aL of hexane and this eluant was concen-
trated to lal.

The final chromatographic separation was carried out on s 2.$

grans column of Woelm B alumina. The first elution consisted of

10 aL of 2V methylene chloride/hexane (v/v) which was concen-

trated to 1 sl and submitted for PCB analysis. A second elution

of this colusn was made using 15 mL of SOY methylene chloride/hexane
{v/v) to which was sdded 300 ulL of dodecane keeper and the eluant
vas then concentrsted to 300 ul and submitted for GC/MS analysis

for PCDDs.

Quality control was carried out by spiking Sample B with both
PCBs and PCDDs. This sample was selected for spiking since it
appeared to be the most contaminated and would thus give s worst
case situstion for the recovery studies. A replicate and »
method blank wvere also prepared and mnalyzed.

DISCUSSION OF PCDD ANALYSIS

The GC/MS snalyses for PCDDs were carried out on a Hewlett Packard
5985 GC/MS systes usiang & 30 meter SE-S4 capillary columm for

the separation prior to mass spectral detectiona. ¢ BESS Spec-
trometer was operated in the selected ion monitoring mode following
Ilzlvtiuos characteristic of monochloro throeugh octachlorodibemso-
p-dioxin.
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No PCDDs were detected in any of the saaples at the detection limits
given in Table 1. Results from the quality control ssmples are also
given. Note that the detection limit for dichlerodibemzo-p-dioxin
vere hllhcr than the spiks levels in both the low level and even

the high level spike. Therefore no recovery information couwld be
given for these dichlorodibenzo-p-dioxins. For the other PCDDs the
recoveries are not particularly good dut in light of how contami-
nated the samples were and the short time constraints, these

results were considered adequate.

DISCUSSION OF PCB ANALYSIS

Three sample extracts, one replicate and two spiked samples were
analv:ed for Aroclor formulations. Eight PCB isomers were quanti--
fied and from these levels of Aroclors 1248, 1253, and 1262 were
determined.

The low Aroclor 1248 and 1254 concentrations reported for Sample
A may be due to instrument contamination from the the higher
concentrations of these Aroclor formulations present in Samples

B and C. The Snn;lc B plus 0.16 ug/g can be treated as a rep-
licate of Sample B, since the spiking level is ten times less the
amount of Aroclor 1248 present in Sample B. Recovery of Aroclor
1248, added to Sample B at a concentration of 1.6 ug/g, was
measured to be 75%. The levels of Aroclor 1254 and 1262 are only
order of magnitude estimates, due to the large number of inter-
fering compounds present.
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TABLE 1. ANALYSIS OF SOIL SAMPLES FOR CHLORINATED
DIBENZO-P-DOXINS

ng Dioxin/gm Soil 1)
Sample 1D cT, T, CI, <¢cl. Cl, Elo [ TN 1

Sample A \D* XD ND ND ND ND \D \Np
Samrle B \D \D ND \D \D \ND ND \D
Sample B (rep) \D \D \D XD \ND \D \D \D
Sample C ND XD ND ND ND ND \D \D
Blank \ND \D ND ND ND ND \D \Dp
Method Deteccion

Limit 2 so 2 2 2 2 2 2
Spike Level 4 3 4 3 3 3 4 3
B (spiked) 3 XD 2 3 2 2 3 2
Recovery 75 - S0 100 67 67 78 67
Spike Level 35 34 38 28 33 32 35 28
B (spiked) 22 ND 1$ 20 18 20 23 12
Recovery 63 - 39 7 45 63 66 43

*ND o none detected st the method detection limit
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TABLE 2. LEVELS OF AROCLOR FORMULATIONS MLASURED
IN SAMPLE EXTRACTS

Concentrationa (ug/g)

Sample ID Iroclor T23% Aroclor T237Y Aroclor 1767
Sample A 0.058%:t 0.n28b <0.02
Sample B 2.2 0.069 n.075
Sanple B (rep) 2.2 0.037 0.045

B+ 0.16 uvg/g

Aroclor 1248 2.2 0.062 0.061
Sample C 1.6 0.15 0.37
B+ 1.6 g/ c

Aroclor 1248 3.4 0.10 0.09

.ul Aroclor formulation/g sample. Eight PCB isomers were uscd
to identify the Aroclor formulation and estimate the relative
smounts.

hPossible instrument contamination from analysis of Samples B § C.

“This value for Aroclor 1248 concentration represents a recovery
of 7Sy of Aroclor 1248 added to Saaple B.
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