= 11052 Copy/

Monsanto ~ Environmental Services Report

AT04 - 72~

JCB/PROJECT NO.: 482.2070
DATE: 23 April 1982

TITLE: ANALYSIS OF WATER AND S.DIMENT SAMPLES FROM
THE SAUGET., ILLINOI!S WASTE TREATMENT PLANT

AUTHOR: Robert F. lvory

ABSTRACT: Water and sediment samples {rom the Sauget.
1llinois Waste Treatment Plant were analyzed
for the U.S5. Environmental Protection Agency's
for the priority and non-priority pollutants.
The results of this analyses are presented in
this report.

AENEATANRL

JAE

Iy
, -
.C

RECEIVED

APR 2 -

MONSANTO-DAYTO
CENTRAL FiLes N

Monsanto Ressarch Corporationf, Station B. Box 8 © Dayton, Ohio 45407
(513) 268,340
MOMS 220610



COPY NUMBER ABSTRACT ONLY

1 Carl Marciante Sauget, 1IL R. K. Flitcraft/Dayten
2+3 Steven Skith Sauget, 1L R. M. Scott/Dayton
4 R. F. Ivory Dayton
S Central Files Dayton
ACKNOWLEDGEMENT

Contributions of %he following Dayton Laboratory personnel to this
project are gratefully acincwledged:

Analyses: S. A. Barksdale
A. Ford
D. R. Grothe
F. D. Hileman
B. M. Hughes
P. Hughes
$. J. Johnson
J., T. Miller
S, Mitrosky
T, Morrow
D. E. Sharp
H. M. Strickland
G. Thomas
T. E. wWcosley

MONS 220611



CONTENTS

Page
1. INTRODUCTION. s 1
2. SAMPLING. 1
3, SAMPLE EXTRACTION AND SCREENING FOR ORGANIC
POLLUTANTS . .o . 1
3.1 Volatile Prxorxty Pollutant Analylel 2
3. Extractable Organic Priority Pollutants. 2
3.3 wide S5can Organic Analyses ., . 3
3.+ Discussion of Prlorxty Pollutant and H;de Scan
Analyses - . .o . . 3
4. ANALYSES FOR CHLORINATED DIBENZO-P-DIOXINS AND
DIBENZOFURANS . b e e e k!
S. ANALYS1S CF O!L SAMPLE FOR PCBs 4
6. STATIC DAPHNIA MAGNA BIDASSAY 5
7. EP TOXICITY TESTING OF SLUDCE 6
6. ALDDITIONAL ANALYSES OF SLUDGE SAMPLE 7
9. AMALYSES FCR PRIORITY AND NON-PRICRITY METAL
POLLUTANTS IN WATER. . . 7
1. ANALYSES FOR TOTAL CYANIDE AND TOTAL PHENOL IN WATER
SAMPLES . e e e e e e e e e v 7
11. NON-PRIORITY POLLUTANT COMPOUNDS 7
12. REFERENCES 8
APPENDIX
A. GC/MS analyses of extractable organics . A=1

01B3/A-D

iii

NONS 220612



Number

10

FIGURES

Capillary GC/FID chromatogram of surrogate
compound spiking stanidard added to each
sample before extraction. . .

Capillary GC/FID chromatogram of the base/
neutral extact of the method blank (Burdick
and Jackson Water, distilled in glass).

Capillary GC/FID chromatogram of the acid
extract of the method blank (Burdick and
Jackson water, distilled 1n glass).

Capillary GC/FID chromatogram of the base/
neutral extract of influent sample from
Sauget, !L Treatment Plant, dzluted ten
times before analysis . . .

Capillary GC/FID chromatogram of the acid
extract of the influent sample from Sauget,
1L Treatment Plant. diluted ten times before
analysis. G .

Capillary GC/FID chromatogram of the base/
neutral extract of the effluent sample from
Sauget, IL Treatment Plant dxluted ten times
before analysis . . Coe

Capillary GC/FID chrometogram of the acid
extract of the effluent sample from Sauget,
IL Treatment Plant, diluted ten times before
analysis. . . . e

Capillary GC/FID chromategram of the base/
neutral extract of a duplicate effluent
sample from Sauget, IL Treatment Plant.
diluted ten times before analysis .

Capillary GC/FID chromatogram of the acid
extract of a duplicate effluent sample from
Sauget, IL Treatment Plant, dzluted ten
times before analysis .

Capillary GC/FID chromatogram of the extract of
a4 1.07 g sediment sample from Sauget, IL
Trestment Plant, dilutad ten times he!ora
analysis. . . . . . . . . .« . . . . .. ..

iv

MONS 220613

10

11

12

13

is

15

16

17

18



FICURES (contihued)

Page

Capillary GC/FID chromatogram of the s#xtract of

@ 1.38 ¢ duplicate sediment sample {rom

Sauget, 1L Treatment Plant, diluted ten times

before analysis . . . . . . . . . . . . . 1%
Analysis of 59 wg/mL Aroclor 1254 standard.

using (GC)?/MS-SIM analysis techniques. . . . 20
Analysis of an o1l sample. using (GC)?/MS-SIM
analysis techniques e e e e e 2!
Extraction procedure flowchart. . . . . . . . . 22

HONS 220614



10
11

12

TABLES

Amount of Chromatographable Compounds Detectad
in the Base/Neutral Extract of the Influant
Sample, Diluted Ten Times Before Analysis

Amount of Chromatographable Compounds Detected

in the Acid Extract of the Influer: Sanple,
Diluted Ten Times . . . o .

Amount of Chromatographable Compounds in
Detected in the Base/Neutral Extract of the
Effluent Sample, Diluted Ten Times Before
Analysis, . .

Amount of Chromatographable COmpounds in
Detected i1n the Acid Extract of the Effluent
sample, Diluted Ten Times Before Analysis

Amount of Chromatographable Compounds 1in
Detected 1n the Base/Neutral Extract of the
gffluent Duplicate Sample, Diluted Ten Times
Before Analysis e

Anzunt of Chromatographable Compounds 1n
Detected 1n the Acid Extract of the Effluent
Dupiicate Sample. D:luted Ten Times Before
Analysis. e e e

Amount of Chromatographable Compounds Detected
in the Methylene Chloride Extract of the
Sediment Sample, Diluted Tenh Times Before
ANalySis, . . . . . . e

Arount of Chromatographable Compounds Detected
an the Methylene Chloride Extract of the
Sediment Duplicate Sample, Diluted Ten Times
Before Analysis . . . . . . . e e

Total Concentrations of Extractable Compounds
Present in wWater and Sediment Extracts,
Analyzed using Three Different Methods. . ,

Priority Pollutant Screening Levels GC/MS

Screening Levels for Pcstzcxdes/?CB'l Extract-
able Priority Pollutants. AN

Anelytical Results {or Volatile Organic

"Priority Pollutants in Uatct Saaples,
wg/L (ppo). . . . . . e e 4 e

vi

28

Jo

33

34

38

42

45

47

48

40

MONS 220615



Number
13

i+

[ 3]
s

23

~ TABLES (continued)

Analytical Results for Extractable Organic
Priority Pollutants in water Samples.
wg/L (ppb). - - .

Anslytical Resuits for Extractable Organic
Priority Pollutants 1in Sedxment Samples
»9/9 (ppm}. o

vuality Control Data for Srgani¢ Priority
Follutant Ana.ys:s of wWater Samples

<.ality Data [er Crganic Priority Pollutant
ARAalysls o Sed.ment Sample . .

Non-Friority Poilutant Organic Compounds
Detected :n Three Volatile Samples From
Sauget Treatment Plant. .

lder~:fication of #ajor Extractable Organic
Comgounds 1n the EBase.Neutral Eltract of
the Method Blank. . Co e

;ientification of Mjaor Extractable Organic
Compounds .r. the Acid Extract of the Method
Biank . . . .

ident:ficaticn of Major Extractable Organic
Compounds 1n the Base /Neutral Extract of
the Influent Sample, Diluted 1:10. Not
Corrected for Background. .. .

ldenti1ficat:on of Major Extractable Organic
Compounds 1n the Acid Extract of the Influent
Sample, Diluyted 1: 10 not Corrected for
Background. e e e e e e

Identification of Major Extractable Organic
Compounds 1n the Base/Neutral Entract of
the Effluent Sample, Diluted 1:10, not
Corrected for Background, . . . . .

1dentification of Major Extractable Organic
o unds 1n the Acid Extract of the
Effluent Sample, Diluted 1:10, not
Correctad for Background. ., . ., . . . . . .,

vii

49

S0

S0

S0

51

52

53

54

57

59

62

MONS 220616



&

25

27

28

29

¢

3l

L F
33

34
s
36

37

TABLES {continued)

ldentification of Major Extractable Organic
Compounds in the Bagse/Neutral Extract of
the Effluent Duplicate Sample, Diluted
1:10, not Corrected for Background. '

Identification of Ma)or Extractable Organic
compounds i1n the Acid Extract of the
Effluent Duplicate Sample. Diluted 1:10,
not Corrected for Background.

Ident1fication of Major Extractable Compounds
1in the Methylene Chloride Extract of the
Sediment Sample, Diluted 1:10. not Corrected
for Background. e e e e e e e

Identification of Ma)or Extractable Compounds
in the Methylene Chiloride Extract of the
Sediment Duplicate Sample, Diluted 1:10.
not Corrected for Background. .

Analysis ©of Chlorinated Dibenzo-P-Dioxins
1n Water Samples. e e

Analysis of Chlorinated Dzbenzo—?-Dzoxxns
in wWater Samples.

Analysis of Chlorinated Dxbenzo-P Dioxins in
Sludge Samples. . .. .

Analysis of Chlerinated Dxbentofurnns in Sludqe
Samples . . . . . . . . . ..

RCRA Metals in Sludge Leachate. e e

Herbicide and Pesticide Concentration in
Leachate. . . . . . . . oL e .

Cyanide and Phencl Analysis of Leachate .
Total Metals Analysis of Sludge Sample. . . . .

Anll!tiCIl Results for Priority and Non-
rity Metal Pollutants in Water Samples.

Quality Control Data for Metals Analyscs of
Water Samples . . . . . . . . . . e

viii

MONS 220617

64

&7

69

73

76

77

78

78

79

a0
80
81

82

83



TABLES (con:iinued)

Number ) Page
38 LOQ Values for Metals by ICP Analyses . . . . . a4
39 Analytical Results for Total Cyanxde and Tota}

Fhenol i1n Water Samples . . . . . 85
40 Analytical Resulls foi Nen- Prxorxty Pollutants
1n water Samples. . . . 85
ix

MONS 220618



1. INTRODUCTION

waie: and sludge samples collected at the Sauget. Illinois Waste
Treatment plant were submitted to the Dayten Laboratory for
priority and non=priority screening analyses. All ahalyses were
ccrdacted 1n accordance with the U.S. Environmental Protection
Agensyv's (EPA) approved procedures (1, 2, 3, 4. 5).

2. SAMPLING

Sar;.:ing was performed at the Sauget, Illinois by Waste Treatment
Poa-: Samples were received at the Dayton Laboratory and submittes
to the Various analysts.

SAMFLE EXTRACTION AND SCREENING FOR ORGANIC POLLUTANTS
Siv wnfluent, one effluent and one sediment sample from the
Sa_3»t. Illlinois t:eatment plant were received for priority
Fo.ictant and wide scan organic analyses. A method blank,
cornsisting of a one liter Burdick and Jackson distilled in

.ass organic free water, a duplicate of the effluent and a
d.ti:cate of the sediment sample were also analyzed for quality
cirnt:ol purposes. Each water sample was spiked with 100 ug/L
er-r. -f phenol-d,. Cli-benzene-d,, pyrene-d,, and chrysene-d,,
te: e Jaiguid liguad extraction according to the EPA Method 625
ai.z.vs1§ protocoi. The sediment sample and duplicate vere
sr.xe3 with the samne surrogate spiking compounds. but at levels
ciizesponding to 187 ugrg for the sediment and 145 ug/qg for the
seliment duplicate.

Ai. sample extracts were screened using capillary GC/FID analysis
teckmigues. Figure 1 shows the chromatogram from the GC/FID
analvsas of the surogate compound spiking standard added to each
sa~;.e before extraction and Figures 2-11 show chromatograms from
the analysis of the base/neutral and acid extracts f{rom the water
sa-;les and methylene chloride extracts of the sediment and sedi-
me:t duplicate. The method blank extracts were analyzed with no
dilution of the extract, while the remaining water and sediment
extracts required dilutions of 1:10 due to the very high levels
of organic compounds present.

Trhe laberatory data system was used TO generate a summary report
of extracts analyzed in Figures 4-11. Tables 1-8 show these
results. They contain a retention time, an ares, and an estimated
corncentration for each peak observed in the capillary GC/FID
chromatograms (Figures 2-11). Note that very high levels of
phenol-d; and Cl,-benzene-d, are reported in the water extracts,
due to other co-eluting compounds. The identity of the major
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components shown in Tables 1-8 will be discussed in later
sections on the analysis of priority pollutants and other organic
compoynds 10 these samples.

The total 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 tqual to the
anthracene-d,, internal standard. Table 9 gummarizes these
values found frem the CC/FID analysis. This table shows that
there 13 very little difference between the influent and effluent
water samples and that very good agreement is observed for the
water 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 following sections give detalled mass spectrometric results
concerning the levels of priority pollutants and other organic
compounds in these samples. Due to the requirement of sample
diiution before analysis, only approximately 40 major components
are 1dentified in the water and sediment extracts. Also note
that 1t 1s not certain what extraction efficiencies thess
compounds exhibit, especially i1n water gsamples containing
high concentration levels of corganic compounds. Therefore the
levels which are reported in the following sections present
lower level concentrations of compounds which are present in
trese sarples. Other more direct analyses, such as direct
aguedus sample i1njection. were beyond the scope of the present
study.

3.1 Volatile Priority Pollutant Analyses

One crganic 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 pollutznts listed in
Table 10 using EPA Method 624 (1. 2). Table 12 gives the results
of these analyses for those priority pollutants detected.

3.2 Extractable Organic Priority Pollutants

A method blank, an influent sample, an effluent sample. & duplicate
effluent sample, a sedioent saaple and a duplicate sediment sample
were analyzed for basesneutral. pesticide and acid extractable
priority pollutants listed in Tables 10 and 11 using EPA Method 625
{1. 2) analysis protocol. Tables 1] and 14 summarize the results
for those priority pollutants detected. Before extraction began,
the water and sediment samples were e¢ach spiked with phencl-d,,
Cly-benzene-d,, pyrene-d;, and chrysene-d,, surrogate spiking
compounds. Tables 15 and 14 summirite recoveries of these
compounds in the various extracts analyzed.
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3.3 Wide Scan Qrganic Analyses

Larqge amounts of non-priority pollutant organic compounds were
observed 1n the volatile and extractable organic¢ priority pollut-
ant analyses, qiven above. Table 17 gives the tentative ident:-
fication of compounds and cstimated amounts of detected compounds
in the volatiles analvsis 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
extiactable compcunds.

3 4 [uscussiorn of Praioraity Pollutant and Wide Scan Analyses

Tatle @ summarizes the tota) concentrations of extractable organ,c
cosyrunds measured 1n watel and sedimeni extracts from the Saujzt,
Il.inots wate: Trealrment Flant. The total awounts reported ir
th.c tatle a:e ctalculated bty three different analytical methcd:
The tolals measured under "GO, FID" assumes all chromatographal.c
cormp sunds have FilL tespondes equal to anthracene-d,,. (used ag a:.
iaternal standatd). The tctals measured under “GCC/MS-Total”
assures all chromatographalbie compounds have mass spectrometiic
responses equal to anthracene-d,,. The totals measured using

"GC M5-PF” a1e totals of ali priority pillutants measured using
EFA Meinod €25, This latte: method uses authentic standards far
edch of the detectel pricrity pollutants and thus are more accurate
(for the prio:zat, piliutants) than either of the previous totals
listed ir “te aZle. Howe er this last total does not conta.r

the a=ounts o: rot-piiovity pollutants which are present in :le
vazicoes satyrle extiasts. All three base/neutral extractable wate:
ara.vses show that the ma)nr Organic Components are not priority
poliutants arnJd thus the CC 71D and CC-MS-Total amounts are fre-

4 to 12 times larger than the GC/MS-PP totals. Al]l three acid
extractable water analyses show that the ma)or organic componerts
are the acid privrity 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 agproxirmately twice that measured from GC/FID and GC/ME-
Total i1s due to Lhe more accurate method of guantitation for the
acid priority pollutants.

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

water samples were prepared by extracting one liter of water with
40 aL of petrolewn ether by shaking for 15 minutes. The ether was
resoved and further cleaned up by extracting with two 50 =l washes
of 1M KOH. This ether extract was dried over sodium sulfate,
concen:rated to 2 ml and then chroamatographed on a column of-si1lica
gel, silica gel plus H;50,, and silica gel plus XOH. The column
was eluted with 45 al of hexane which was again concentrated to

.~
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2 als. The concentrate was then chromatographed on a 2.5

woelm B aluruia column., This column uaao?irst eluted with 10 Ml

of 2% CH3iCl,;/Hexane and this fraction discarded. A second elution
was carried out with 15 mlL of 50% CH,Cl,/Hexane; 300 uL of dodecane
vas added as a keeper. the sample was concentrated to 300 wlL and
submitted for GC/MS analysis.

The sludge samples were prepared in a similar manner. One gram
of aludge was applied to the top of a four gram ailica gel column.
The sample was eluted with 30 mL of CH,;Cl, and the collected
fraction was concentrated to 2 =L and applied to the multi stage
silica column as described for the water samples. The work up
then proceded i1n a manner comparable to the water samples.

Replicales. low and high level spiked and blanks were processed
“1th all sarrles. The GC/MS analysis was carried ocut on a Hew'ett-
Fachard S9ESE CC/MS. A 20 meter SE-~54 capillary column was useg
for the separation of the PCODs and PCDFs. The mass spectrometer
was operatel 1n the selected 1on monitering mode following ions
vharacteristic of mono through octachloro dibenzo-p-dioxins and
d:venzofurans.

The results of the analyses are given in Tables 28 through 31. A
pa.r of hexachlorodibenzo-p-dioxins (HCDDs) were found in the
irnfluent water samples (see table 28). The reproducibility of
the analys:s of these HCDDs was nct good and no reasconable ex-
plarnat:on can be given especially in view of the reasonable
guantitat:ve agreement of the heptachloro- and octachlorodibenzo-
p-d:oxin results. 1ln certain instances interferences in the
influent sarples significantly raised the detection limits

and this is 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 both PCDDs and
FCOFs. The low level spikes for several of the lower chlorinated
PCDDs were not detected above the background interferences and
have not been reported.

$. ANALYSIS OF OIL SAMPLE FCR PCBEs

One o1l sample was analyzed for low pg/aL levels of PCBs.
Molecular :ons 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

a 59 pyg/ul Aroclor 1254 standard and Figure 1) shows the analysis
of the oil sample. Both standard and o1l were diluted 100 CTiles
before analysis. The response at 24.5 minutes is very likely due
to Cl,~biphenyl isomers. This level of Cly-biphenyl corresponds
to 19 pg/mL, using Aroclor 1254 for calibration of the mass
spectrometer ‘response. However, the signal/noise is too low to
verify what Aroclor formulation is present in this sample.
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6, STATIC DAPHNIA MAGNA BIOQASSAY

A static Daphnia magna biocassay was performed on a grab effluent
-;mplezob;;;nea {rom the Sauget Waste Treatment Facility on
March £, 2.

Procedures utilized for the Daphnia biocassay were based upon
procedures outlined in "Methods lor Measuring the Acute Toxicity
of Effluents to Aguatic Organisms“ (EPA-600/4-78-012)., Six
ef{fluent concentrations (100%, %56%, 32%, 18%. 10%. 5.6%) and a
control were set-up in duplicate. Ten first instae Daphnia
magna (23 has old) were placed i1n each replicate concentration.
wel. water, wh.ch was used for dilution purposes, was adjusted
to simulate the quality of the Mississippy River near Sauget,
IL. (:.e.. total hardness = Z30; pH = 8l10).

The results of the Sauget bicassay were as follows:

Effluent
concentration Percent mortality
(2l 24 Hours 45 Hours
100 100 100
56 100 100
32 50 90
18 0 65
10 o] ic
5.6 0 35
Control 0 0

Statistical analysis of the Sauget test data by the Binomial,
Moving Average, and Probit Test Methods resulted in 48=-hour EC,,
values (95% confidence limits) of 14% (O, 32), 145 (9. l8),

an¢ 11% (8, 14), respectively.

Tes: concentration physi~al characteristics during the March 17-19,
1962 bioassay are presented below:

Exposure period, hrs Effluent concentration,

Physical parameter '] 24 48 %
Dissolved oxygen. mg/L 8.3 1.7 3.8 100
3.1 5.6 4.3 56
- - - 32
- - - 18
- - - 10
7.8 6.7 1.3 S.é

7.6 7.4 7.7 Control

(cont inued)
s

MONS 220623



Exposure period, hra tilluent concant:ation,
A

Phvsical parameter 24 48

T.
L

pH 100

56

32

18

10

5.6
Control

7
7.

[ ]

O b 1 A
;o;-lll-.\

~

Conductivity, imhos 7.200 7,156 7,200 100
4.600 St

FY
o
(&)

-~
»
o
w
[l

125 1.1% 1,050 56
J [Yvld] 600 700 Control

Temperature,. °C 22 22 22 100

22 . 2 22 %

. . - 12

- - - 18
. - 10

22 22 22 LI Y

2 22 22 Contro}l

Alkalinity. mg/L

£ 1900
as CaO, 3

]

2 5%
- 32
- 18

224 5.6

‘ 19¢ Control

Hardness, mg/L >500 160
as CaCoy »500 56

274 5.6
’ 236 Control

7. EP TOXICITY TESTING OF SLUDGE

The sludge sample vas extractsd per the U.5. EPA RCRA procedure as
shown in Figure 14. The resulting leachate wvas then analyzed in
accordance with spprovel EPA analytical procedures (3, 4 and 5).
Rasults of the metals analyses are shown in Table 32 with the
applicable guality control dats. Table 33 shovs the herbicides
and pesticides concentration found in the leachate. Wwhile not a

: 6
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part of the RCRA requirements, the results for requested analysis
of the lelcha;e for cyanide and phenol concentrations are shown
in Table 34 with the applicabls qQuality control data.

8. ADDITIONAL ANALYSES OF SLUDGE SAMFLE

Add:tional analyses requested 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 mL of distilled water
and slurried. The pH of this slurry was measured to be 11.07.

The total cyanide content of the sludge wvas determined to be <1.3
w3 5 (dry weight) using an EPA approved method [(4)]. The total
metal content was determined by atomic absorption (AA} spectroscopy
ard ar Inductavity Coupled Plasma (!CP) excitation techr..que.

Tre rethods used are described in Reference 4. Results of these
a:;.z2..scs are snown in Table 35.

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

Ir ajditior to the orgunics the EPA-designated priority peollutants
1nzlude 13 metals whi¢. are to analyzed for under the protocel |1].
Fou: metdis (arsenic, merculy., selenium and thallium) are analyzed
by A~ spectrcscopy. All others are determined by ICP excitation
techni3ie. Results are shown in Table 36 with the applicable
g.i..ty control data shown in Table 37. Table 36 lists the least
crservable quanties (LOQ) for metals by ICP analyses.

1. ANALYSES FOR TOTAL CYANIDE AND TOTAL PHENCL IN WATER SAMPLES

T:wal cyanide in the wvater samples was determined according to the
cosventional wet chemistry technique described in Reference 3,
iriependent standards vere included with the wat¢r samples for
G311ty assSurance.

1. addition to specific phenolic compounds and phenol measured
by Co/MS5, total phencl i1n the wvater samples vere also measured
by fypical wet chemistry technigues [J,.4]. Independent phenol
standards vere also analyzed for Quality assurance.

The results for these analyses wvere shown :n Table 39 with the
applicable qQuality control data.

11. NON«PRIORITY POLLUTANT COMPOUNDS
A number of pollutants as designated by the NPDES Consolidated Per-
mits {3) as Croup A and B pollutants wers anslyzed for. The com-

pound was analyzed for in accordance with spproved EPA methodc {4).
The results for these analyses are shown in Table 40.
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TABLE'4. AMOUNTS OF CHROMATOGRAFHABLE COMPOUNDS LDEYECTED IN
THE ACID EXTRACT OF THE EFFLUENT SAMPLE, DILUTED
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TABLE 6. AMOUNT OF CHROMATCGRAPHABLE COMPOUNDS DETECTED
IN THE ACID EXTRACT OF THE EFFLUD'T DUPLICATE
SAMPLE, DILUTED TDl TIMES BEFORE ANALYS1S
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TABLE 7.

ANMOUNT OF CHROMA
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TABLE 9. TOTAL CONCENTRATICONS OF EXTRACTABLE CCOMPOUNDS PRESENT IN WATER
AND SEDEMENT EXTRACTS. ANALYZED USING THREE DIFFERENT METHODS

Total concentrations (ug/L for
water sampler and ug/q for
sedisent samples)

Extract identification GC/FiD___ GC/Ms-Total CC/MS-PF
Infiuent 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 (duplicate) extract 8,800 8,900 7,360
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TABLE 10.

PRIORITY POLLUTANT SCREENING LEVELS GC/MS

Screeaing
level, level,
Compound ek Compound T

Acads: Sase/Weutsals:
2-Chisropheno) 23 1,3-Dichlersbenzene 10
2-Matrophenel 28 1,4-Dichlerebenzene 10
Phenel 2% Hexach] oreethane 10
2.4-0lmethylphencl 23 1.2-0iehlersbenzane {8
2.4+Dichlerophenal 2% Bie{2+chloriespropyl) sthar 10
2.4 &-Trichlorephencl 23 Nexachlorobutadiene 10
4.6-0tnatro-o-creescl 250 1.2.4-Trichlorsbenzene "0
2 4-Dinitrophencl 250 Naphthalens 10
+*Chlero-m-cresol 25 Dig(2-chloreethyl) ether 10
Fentachlorephencl 25 Hexachlerecyclopentadiens 10
4-Nitrophenol 25 Nitrobenzems 1
. Bie(2-chlerocethoxy) methane 10
¥olatiles: 2«Chlerenaphthelene 10
Chiorome thane 10 Acenaphthylane 10
Oichlorodifluoromethane 10 Acenaphthens 10
dromome thane 10 Isophorone 10
viayl chloride 10 Fluorens 10
Chlcroethene 10 2,6+0indtrotoluene 0
Rethylene chloride 10 1,2-Diphenylhydrezine 10
trichlorofluereme thane 10 2.4*Dinitrotoluene 10
1.1-Dichloroethylene 10 N-nitrosogdiphenylasine 10
1 1-Dichloroethane 10 Hexachlorobensens 10
Trans~1,2-dichloroethylene 10 4-Bromopheny] phenyl ether 10
Chioroform 10 Phenanthrene/anthrecens 10
1.2-01chloroethane 10 Dimethyl phthalate 10
1.1.1+Trichloroethane 10 Diethyl shthalate 10
Carbon tetrachloride 10 Fluosranthene 10
Bromodichloromethane 10 Pyrene 10
bis(chleremethyl) ether 10 Di-n-butyl phthalate 10
1.2-0ichloropropane 10 Bengidine 10
Trans=]1,3-dichlaropropene 10 ButyY]l benzyl phthalate 10
Trichloroethylene 10 Chrysens 10
Dibr omochlerome thane 10 Bis{2-ethylhexyl) phthalate 10
cis-1.3-dichloropropens 1o Benz(a)anthracene 10
T.1.2-Trichloroethane 10 Benzo(d)flusranthene 10
Senzehe 10 Bengo(k)fluoranthens 10
2-Chloroethyl vinyl ether 10 Bango{a)pyrens 10
bromoforn 10 Indene(].2.3-cd)pyrene 25
Tetrachleroethylene 10 Dibenze(s.h)anthracene 25
1.1.2.2+Tetrachloroathane 1o Benzo(g.h.i)perylene 25
Teluene 10 N-Nitrosodimethylasine 10
Chlorabanzens 10 N-nitresedi-n-propylamine 10
4-Chlorophenyl phanyl ethar 10
Dirsct injectables: 3.3'-pichlorcbenxidine 10
Acrolain 200 Di-a-ectyl phthalata 10

Acrylonitrile 100
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TARLE 11. SCREENINC LEIVELS FOR PESTICIDRS/?CB'e
EXTRACTABLE PRICRITY POLLUTANTS

Icreens er
Compound
Aldrin 10 1
e~BHC 10 1
P=MRC 10 1
y=BHC (lindane) 10 1
$-MC 10 1
Chlordane 10 1
4.4'-DDT 10 1
4,4'-DDE 10 1
4,4'-DDD 10 1
Dieldrin 10 1
Endosulfan !  {¢) 1
Endosulfan I! 10 1
Endosulfan sulfate 10 1
Endrin 10 1
Aroclor 1248 10 1
Aroclor 1260 10 1
Aroclor 1016 10 1
Toxaphene 10 1
Methoxychlor 10 1

TABLE 12. ANALYTICAL RESULTS FOR VOLATILE CRGANIC PRIORITY
POLLUTANTS [N WATER SAMPLES, upg/L (ppb)

_ Sanple 1D
Anslyte Blank __9:15 s.m. 10:23 a.».  11:15 &.&.

Methylene chloride w* 20 80 150
1,2-trans-dichloroethylene "“h <10 <10 <10
1.1-Dichioroethane Q0 <10 <10 <10
Chloroform ND 690 460 410
Dichlorabromomethans MD k1o 20 20
1.1,1-Trichloroethane ND 10 20 20
Carbon tetrachloride ND L311) ND ND
Trichloroethylene ND <io <10 <10
Jenzane <10 5,150 6.020 5,900
Chlorodibromose thane ND <10 <10 <10
Tetrachloroethylene <10 <10 <10 <10
Toluena <10 530 710 1,000
Ithylbenzene <10 430 480 Y.0/]
Chlerobenzens . <0 1.540 2.460 2,560

o . compoumnd not, detoctoed.

Bugu - Gampound abserved, but was belov screening level.
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TABLE 13. ANALYTICAL RESULTS FOR EXTRACTABLE ORGANIC PRIORITY
POLLUTANTS IN WATER SAMPLES, ug/L (ppb)

Sample iD
~ EIITuent
Analyte Blank iInfluent Effluent dypligate
Base/neutral
1.3-Dichlorobenzene N 60 70 70
1.4=-Dichlorobenzene ND 720 970 1.000
1.2=-Dichlorobenzens ND 700 1,2%0 1.350
Napthalere NDb 530 3%0 Jao
Diethyl phthaiate <10 ND <10 <10
Di-n-butyl phthalate <10 10 <10 <10
Butylbenzyl phthalate ND 2,990 1,040 1,070
Pis(2=ethylhexyl) phthalate <10 [:1¢] <10 <10
Di-n=0¢ty]l phthalate ND 70 ND ND
Phenantlfrene <10 ND <10 <10
Anthracerne <10 ND <10 <10
Fluoranthene <10 ND ND ND
Fyrene <10 ND ND ND
Aci1d
2=Chlorophenol ND 160 290 2560
2-Nitrophencl ND 2,790 4,760 4,470
Phenol <25 1758 130 110
2.4=Dichlorophencl ND 390 1,200 1.090
2,4,6-Trachlorophenol ND 960 1,250 1,110
Pentachlorophenol ND 30 <25 <25
4=Nitroghenol ND 4,380 3.580 3.540

3ND - compound not detected.
Bucw compound observed, but was below screening level,
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TABLE 14. AMALYTICAL RESULTS FOR EXTRACTABLE GRGANIC PRICAITY
POLLUTANTS 1IN SEDIMENT SANPLES, ug/q (pps)

[

Analyte udge ydge dupiicate
1,.3-Dichlorobenzene 20 10
1,4=-Dichlorobenzens 240 180
1.2-Dichlorobenzens 330 240
Napthalens 70 60
Di-n-butyl phthalate 3o 20
Butylbenzyl phthalate 7,100 6,820
Di-n-octyl phthalate 20 30

TABLE 15. QUALITY CONTROL DATA FON CRCANIC PRIORITY
POLLUTANT ANALYSIS OF WATER SAMPLES

Sample 1D, percent recover
§IIIuent

ig;ke' Blank Influent Effluent duplicate
Dichlorobenzene-d, 66 56 88 80
Phenol-d, 39 28 3o 26
Pyrene-d,, 117 29 20 21
Chrysene=d,, 643 il 73 82

dspike - 100 pg/L.

TABLE 16. QUALITY CONTROL DATA FOR ORCANIC PRICRITY
POLLUTANT ANALYSIS OF SEDIMENT SAMPLE

. Sample 1D, percent recover
Spike Jediment Sediment duplicate

Dichlorcbenzene-4d, 53 S0
Phenol-d, 53 39
Pyrene-d,, 5) 64
Chrysene-d,, 49 63
a

Spike level

Sediment - 187 ug/g
Sediment duplicats - 145 ug/q.

1)
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TABLE 17. NON-PRIORITY POLLUTANT ORGANIC COMPOUNDS DETECTED IN
THREE VOLATILE SAMPLES FROM SAUGET TREATMENT PLANT

Concentrltinn' /L
b Sample 1dentification
RT {min} Tentative adentification 9:15 a.m. 10:2) p.m. 11:15 a.m

9.9 Unknown (44, 43, 42, 41)° | 1 npd
13.4 Unknown (56. 43, 41, 19) ND 4 ND
15.5 Acetone 17 13 24
17.1 Unknown (45, 41, 59) 29 70 35
20 8 Methyl ethyl ketone 1 4 8
2.0 Unknown (41, 42, 41) 8 29 10
289 Methy]l 1scbutyl ketone 86 170 98
11.¢ Unknown (41, 58, 57, 59) 17 18 47
36 .8 Unknown (81, 43. 154, 108) 2 44 21
Js.0 8entaldehyde 55 8] 13
19.% Xylane-isomer a%0 as0 670

*tstimated concentration based on the area of the sajor ion of the identafiad
compound to the major ion ares of bentene-dg. internal standard.

Drentative identification. not confirmed with authentic standards.

cn.j" masses of unknown compounds are listed in parentheses according to
decreasing intensitives.

dND - detection limat is 1 pg/L.

51

MONS 220669



s

TABLE 18. IDENTIFICATION OF MAJOR EXTRACTABLE ORCM\IIC COMPOUNDS IN THE
BASE/NETURAL EXTRACT OF THE METHOD RLANK'

Retention Amount Amount
Peak time . Peak area, detected. spiked, Percent
HO . min Compound (major masges) total counts !gfL pg[L TECOvVery

tnternal sllndnf

2 21.28 Anthracene-d,, 309007 i00 -

Recovery :t.ndnrdc'd
1 7 8} 1,2-Dichlorobenzene -d, 279584 b 100 b6 0
b] 25 42 Pyrene-d,o 42510] 1? 100 117.0
4 .27 Cheysene-d;; 191091 o4 100 64 .0

Organics detected

Nons detecCted

TOTAL CONCENTRATION

Slncludes all substencas that wers (ound st er above & 5% thresheld on the BATOM peak identification
program in the Hewlett-Packard system, corresponding te & detection of limit of 2 wg/L.

bun.hrxem-d“ internal standard added Lmmedistely prier to snalysis: 50 mg/L injected equivalent to
100 wg/L in eriginal sample.

“Deutersted racovery atandard {spike), added te original sample before axtrection.
‘oumtuncd relative te ares of majer ion fer authentic atandard.



€S

TABLE 19. IDENTIFICATION OF MAJOR EKTMCTAQLE ORCANIC COMPOUNDS IN THE
ACID EXTRACT OF THE METHOD RLANK'

Retentjon Amoynt Amount
Peak Lime, Peak ares, detected. spiked. Percent
No »in Compound (major masses) total counts pa/t Ha/L recovery

internal stnngardb

2 21.28 Anthrecene-d,, 170013 100 - A -

Recovery sttndcrdc'd

1 6.70 Phenol-d, 19178 9 100 9.0

s * @ % =2 ®w ow B w T a 4+ M B WM oW oW OB oW O®E B ® w =W ow o ®R o o®w e =& e a w oa w & = 2 4 B F e ® v e w e gk or o omwomow

Organics detected

Nonge detected

TOTAL CONCENTRATION

®Includes oll substoncea that were found at or above s 5% threshald on the BATCH peok identification
program in the Nevlett-Packard system. corvesponding to o detection of limit of 2 po/L.

blnthrm-d,. interns] standard sdded immediastely prior to onslysis; 50 mg/L injected equivalent to
100 pg/L in originel sample,

Cpbevtarated recovery atandard (spike). added te ‘sriginal sample before extraction.
‘mmluud relotive te orea of major ion fer authentic standsrd.
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TABLE 20. IDENTIFICATION OF MAJOR FEXTRACTABLE ORGANIC COMPOUNDS IN THE BASE/NEUTRAL

EXTRACT OF THE {NFLUFNT SAMPIE, DI{UTED 1:10. NOT CORRECTED FOR BACKCROUN‘D.'b
Retention - h Amonunt Amount
PFeak time Peak arsa. detectead, spiked. Percent
No . win Compound (major messes) total counts s/t pg/l recovery
Internal standard®
29 21.27 Anthraceme~d,o 151040 1000 - -

R Ny e

Recovery l!andordd"

1.2-Dichlorobenzene-d, 54 100 56.0
Prrene-d) g 29 100 29.0
Chrysene-d,; 3l 100 31.0
Organics detccted"q'h'

3.2 Chlorobenzens 181167 5.1 x 103

3.73 Xylene (isomer) 149084 4.2 x 102

4.32 Xylene (isomer) 71867 2.0 x 102

6.08 Senzaldehyde end C)-benzene (isomer) 1712084 4.9 x 20!

6.58 Aniline 411008 1.2 2 10°

.90  C,-benzenc (isomer) 113840 3.2 x 10!

7.3 Dichlorobenzene {iscmer) 138651 1.9 x 103

{continued)
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TABLE 20 (continued)

Retention Amount Amount
Peak Lime, Peak ares, detected, spiked, Percint
No . Mih Compound {major masses) total counts pa/t pg/L recovery
Qrganics detected {continued)
] 7 47 Unknown (111.125.]15%4. 71} 43042 1.3 x 10?2
9 7.58 Cy-benzene (isomer) 17707 50
10 7.70 Cy-benzene {isomer} 588111 1.7 x 10
n 7.87 Dichlerobentene (isomer) 411639 1.2 x 107
12 8.02 Senzyl alcohel 262696 7 4 x 102
13 ?.13 Unknown (119,121.117.9).91) 36927 1.0 x 102
14 10.10 Chloroaniline (isomer) 14542% 4.1 x 102
15 11.23 Naphthalene and/or atulene and/or isomer 114324 3.2 x 102
16 11.57 Unknown (91.148.161.92) 255942 7.2 x 102
17 11.68 Chlercaniline (isomer) 42047 1.2 x 102
18 12.20 Chleronitrobentens (isomer) 41779 1.2 x 102
19 12.47 Chloronitrobenzene {isomer) 995000 2.0 x10°
200 12.60 Chleronitrobenzene (isomer) 477200 1.4 x 107
200 14.1 N-pheny]l forsamide 165858 4,7 x 102
2 15.10 Dichloronitrobentent (isomer) 4347719 1.2 x 109
2 15.38  Dichleronitrobenzene (isomer) 101830 2.9 x 10?
23 15.5% Nitroaniline (isomer) 774189 2.2 x 103
24 15.57 Mitroaniline {isomer) 12298 b}
25 15.60 Nitroaniline (isomer) 219% 62
26 18.43  Cjo-alkens or cycloalkane 66006 1.9 x 10?
(continued)
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TABLE 20 (¢ontinued)

Retention Amgunit aaount
Peak time, Peak arsa, datected, spiked.  Percent
No. min Compound (major masses) _ total counte _ pgfl J'g/L _ recovery

Orgénics detected {continued)

27 18.73 Nitroaniline 172253 4 9x 02
28 20,28 Co-phenol £8944 20 30?
30 24.52 Sulfur (Sa) 10413 2.9 x10?
L) 28.15 sutyl benzyl phthalate 577042 ! & x 103

TOTAL CONCENTRATION' 20 0 x 10

*ror background, see method blank analysis. Table 8.

blnelud!l 4]l substances that wera found at or above a 5% threshold on the BATOH peak identification
progras in the Mewlatt-Packard system, corresponding to & detection of limit of 100 pg/l.

eMthraccm-d“ internal standard added ismediately prior to snalysis; 50 mg/L injected equivalent to
1000 ug/L in original sample.

dbwnntcd recovery standard (spike), added to original sasple before extraction.
®ouantitatad relative to area of major ion for suthentic standsrd.

‘lumud concentration based on area of total ion relative to that of anthracene-d;n. internal
standard. :

Srentative identification, not confirmed vith authentic standards.

:Nlljor sasses of unkpown compounds are listed in parentheses according to decreasing intensities.
Possibla molacular ijons are undarlined. .

t.'.l-.ttou of concentrations of detected compounds, excluding standards.
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TABLE 21. IDENTIFICATION OF MAJOR FXTRACTARLE ORGANIC CPMPAUNDS [N THF ACID EXTRACT
OF THE INFLUFNT SAMPLF. DILUTED 1:10, NOT CORRECTED FOR BACKGROUND''

——— | e —— ————

Retention T Ammit | Amount
Pesk time, Peak area,  deiected. spiked, Percent
No . min Compound (major masses) total counte pgit  _ ygit recovery

Internal staggardc

10 21.28 Anthracene-d,, 431029 1000 - -

lecovrtxﬁ:taggnréd"

Phenol-dy, 28 100 H

+ @ + » ® ® ® & = = = * @ + & & & &4 ® & = = ® &8 = w2 = = = = = * % % = * = =2 + = = = o= = ® = = = & & a a

Organics delrctedf‘q‘h

1 8.00 Senzenemethanol 154148 36 x to?

2-) 10.2% Nitrophenol isomer 1129666 2.6 x to?

4 10.92 Dichlorophencl 1scmer 100080 2.0 nt0?
$ 11.6% #ixture of 25% dichlorophenol isomer and

75% chlorophenol isomer 133692 31 x10?

. 14.02 Cl-containing unknown (121,93.66,17)) 128939 3.0 x 107

? 14.50  Trichlorophenol isomer 357472 8.3 x 107

(continued)
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TARLF. 21 {continued)

Retentaon ’ ) Amount Amaun t
Peak time Peak area, detected. spiked, Percent
No . min Compound (major masses) tolal counts y-Ta" pg/L recovery

Organics detected (continued)

——,

[ 16.02 Cl;-containing unknown (207 20% 97 131} 16427 11 xi0°
L) 17.6) Ni:ropheno|l isomer 1178414 7 4 x 1!
TOTAL CONCENTRATION' $.5x 10

%tor background. see method blank analysis, Table 19

l’tm:ludel all substances that were found at or above & 5% threshold on the BATCH pesk identification
progras in the Hevlett-Packard systes, corresponding to a detection of limit of 80 wy/L.

cl.nthn“m-d" internal standard added immediately prior to analysis: SO wg/L injected equivalent to
1000 ug/L in original sample.

dbtuunted recovery standard (spike). added to original sample before extraction.
'muuua relative to area of major ion for authentic standard,

‘Iumud concentration based on area of total ion relative to that of anthracene-d,;q. internal
standerd.

rentative Ldentification. not confirmed with authentic standards.

hﬂ.jﬂ’ sasses of unknown compounds are listed in parentheses according to decreasing intensities.
Posaibls molecular lona are underlined.

1S|-.u¢n of concentrationa of detacted compounda, excluding standards.
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TABLE 22. IDENTIFICATION OF MAJOR EXTRACTABI,E ORCANIC COMPOUNDS IN THE
BASE/NEUTRAL EXTRACT OF THE QFELUENT SAMPLF, DILUTED l:10,
NOT CORRFCTED FOR RACKCROUND"®
Retention Amount Amounit
Peak Lame Peak area, drtacted, spaked, Percen:
No . LN Compound (major masses) total cunnts Je-T48 pq/l recovery
Internal sjandardc
29 21.28 Anthracene-d;, 175998 1000 -
Recovery sundardd'e
1.2-Dachlorobenzene-d, 1] g 8.0
Pyrene-d)y 20 100 20.0
Chrysene=d,; 7] 100 130
orqganics dtu:tcd"q'h
1 .28 Chlorobentene 421801 11 x103
2 in Xylene (isomer) 230111 6.1 x 102
3 .3 Xylene (lacmer) 125069 1.3 x 107
4 $.12 Mixture of 93\ banzaldehyde and 5%
€y-benzane (isomer) 295079 7.9 x 107
s 6.63 Aniline 5774%0 15 x10?
. $.92  Cy-benzene (isower) 170110 5 x 102

(continued)
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TARIF 22 icontinued)

Retentaon Amaunt Amount
Peak time, Peak ar=yp. detected, spiked, Percent
No . Bmin Compound (major masses) tolal counts ug/l ug/L recovery

Organics detected {(rontinued)

7 7.1 Oichlerobenzene (isomer) 187403 i.0x i0?d
? 7.50  Unknown (111.125,154.71) 144061 1.8 x 102
9 7.70 Cevbenzene (1somer) 491948 1.3 x 103
10 7.88 Oichlorobenzene {(isomer} MM 2 ) x 103
1) 8.008 senzyl ajcohol 719824 I 9rx 10
12 10.12 50% Propyl bentene and $0% chloroamiline

{1somer) 357099 9.% x 107
13 11.2) Naphthalene and/or azulene and/or 1sumer 121498 1.2 x to?
14 11.60 Unknown (91 148.163.92) 825794 2.2 x 10
15 il.68 mixtura of 67\ chloroaniline (isomer) and

13% c¢hloropheno! (1somer) 142507 18 x 10!
ie 12.20 Chloronitrobentene 124660 33 x lo2
17
& 12 .48 Chloronitrobenzene (isomer) 2210007 $.9 x 103
18
¥ 12.6% Chloronitrobenzene (isomer) 1107879 2.9 a 103
20 14.12 fixture of 80% N-phenyl formamide and

20% unknown (151.1%)) 577294 t.5 n10?
21 15.18 pichloronitrobentent (isomer) 562600 1.5 x 103
22 15.17 Oichloronitrobenzene (isomer) “092) 1.8 n 10t
23
25 15.55 Nitroaniline (iscmer) 1)400%9 3.6 x J03

(continued)
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TARLF 22 {continuerd)

Relenl 1oh Amount Amount
Peak time Pe ik aran, detected. spiked, Percent
No min Compatnd (majer massesg) tolal counts $/L g/t recovery
L2rganics derected (cuntoreed) -
2% 1645 Chloronitroanzline (1somer) 6h353 18x to?
27 16.57 Ethexynitrobenzene {1somer) 91565 2 4 x j0?
28 18 1) Nitroaniline (isomer) 87626 13 x 10"
10 28 1) Sutyl henzyl phthalate iz2nn 8.6 x 107
TOTAL CONCENTRATION’ 140 x 10Y

‘For background.

see method blank snslysis. Table 18,

|’lru:ludu all substances that vere found at or sbove & 5% threshold on the 8ATCH peak identification
program in the Hewlett-Packard system, corresponding tc a detection of lamit of 200 pg/l.

cAnthrlCene-d,o internal standard added immediately prior to #najvsis, S0 m3/l. injected equivatent to
1000 wg/L in original sample.

%euleratcd recovery standard (spike), added to original sample before eatraction

'o\untitned relative to ares of major 1on (or suthentic standard.

'ntmud concentration based on area of total ion relative to that of anthracene-d,,, internal

standard.

Frentstive identification. not confirmed with authentic standards.

"lujor sesses of unknown campounds are listed in parentheses according to decreasing intensities.
Posgible moleculsar ions are underlined.

‘s-nu-a af cospentrations of deiected compounds ~acludine standacds
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TABLE

23.

TDENTIFICATION OF MAIOR FEXTRACTARLE ~RCANIT COMPOUNDS

ACID EXTRACT OF THFE EFFLQKﬁT SAMELFE, DILUTER 1 10, NOT

CORRFCTED FOR BACKCGROUND

Aelent on
Peak time,
No ain

6.77

1

P

J 10.25
4 10.92
$ 11.6%
[ 4.0}
7 14.52

Internal sun_d__ardc

Compound (majar masses)

Anthracene-d,,,

Recovery stands rdd £

Phenol -dy

Qrganics detccud“q'h

Chlorophenol isomer

Benzenemethanol

Nitrophehol lsomer

Oichlorophenol isomer

mixture of 25% dichlerophenolisomer and
15y chlorophenal isomer

Cl-centaining unknown (121 .93.66.173)

Trichlorophenol isoser

81181
174088
920624
370139

353570
192132
470451

MONS 220680

I[N THFE
-_Ano(ml Amoiat
Prall area detected, spihked, Percenl
. 1g_t_ll_umu'.<__}ngﬂ_ L/ L recavery
1000 -
10 100 o0
2.0 x 102
4.2 x 10!
2.2 x 10?
8.9 x 10
8.5 x 102
46 x 102
1.1 x to?
(continued)
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TARLF 23 (continued)

Netention ’ Amonn t

Amgunt
Peak Lime Tesk arra detected  spiked. Perrant
Mo L5 Compound (ma|or masses| total counls yig/L sl recovery

Organics detected {(conlinued)

8 16 .02 Cly-containing unknown (207,97 209.133) 42090

f ox to?
L] 17 62 Nitrophenol 1somer 230043 57 x 107
TOTAL FONCENTRATION® 6.8 x 107

*for background, see method blank analysiz, Tabje 19

l'mcl.udll all substances that were fourd at or above & 5% threshold on the BATCH peak 1dentification

program in the Hevlett-Packard system, corresponding to a4 detection of limit of 70 pg/L.

clnlhue!nt-d", internal standard added ismediately prior to analysis. 50 mg/L injected equivalent to
1000 pg/L in original sample. :

d'bwunud recovery standard {spike), added to original sample before extraction
'O\Mnttutcd relative to area of major jon for authentic standard.

fEl:i.llltd contentration based on area of total ion relative to that of anthracene-d;,. internal
standard.

Srentative identification. not confirmed with authentic standards.

|"ilajor sasses of unknown compounds are listed in parentheses sccording to decreasing intensities.
Possible molecular ions are under]ined.

is\—mlitm of concentrations of detected compounds, excluding standards.
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TABLF. 24. IDFNTIFICATION OF MAJOR EXTRACTABLE ORCANIC COMPOUNDS IN THE
BASE/NEUTRAL EXTRACT OF THF EFFLUENT DUPLIQA;& SAMPLE,
CILUTED 1:10. NOT CORRECTEL) FOR RACKGROUND'*
Retention - Amonnt  Amaunt
Peak time Peak area. detected spiked. Percent
No aLn Compound (major masces) tota) counts g/ L 1:q/ L recovery
Internal standardc
28 2t 28 Anthracene-d;p 161258 1000
d. e
Recovery standard
1.2-Dichlorchentene-d, a0 100 20 .0
Pyrene-d, s 21 100 21.0
Chrysene-diz 82 100 82.0
Organies detectes! 9"
1 1.3 Chlorobenzene 144954 ? 5 x 107
2 3.78 Aylene (isamer) 226741 63 x10?
3 4.3 Xylene (isomer) 153266 4.2 x 10t
4 6.10 Mizturs of 95% benzaldehyde and S\
Cy-bensene (isomer) 235243 6.5 x (0!
s .63 Anjline 03482 1.7 = to03
{cont ihued)
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TARI.E 24 (continued)

Retention Amount
Peak time Peak arery. drtectad. spiked, Percent
No in Compound (major masses) ‘°ij_£925f§_h__P9’L recovery
Qrganics detected (continued)

$ 6.92 Cy-benzene (1somer) 211513 S 9 x10°

? 7.35 Uichlorobenzene (isomer) 41818 9 5 x 1N

a 772 C,-benzene {isomer) 301962 1 4 =100

9 7 88 Oichliorobenzene (1somer) 824287 2 e 0"

10 8.10 Senzyl slcohol 748604 2.1 x10°

1l 10.12 Mixture of 70% chloroaniline (isomer) and

10% unknown (91,120,131 134) 1559|% 9 9 x Ip°

12 i 2] Naphthalene and/or atulens and/of isomer 1 26080 1%« 0?

13 158 Unknown (91,148 16) 92) 815700 23 a0

14 i1.70 Minture of 0% chloroaniline (1somer) and

310% chlorophenol {(isomer) 134788 17w i0?

18 12.22 Chloronitrobentene {isomer) 131956 16 = jo?

16 12.92 Chloronitrobenzene (1somer) 2317029 64 x 10!
17 &

182 12.65 Chleronitrobenzene (isowmer) 1169099 1.2 x 10

1% 4.1 N-phenyl (ormamide S$91344 1.6 x 20"

1] 15.20 Dichlerenitrobenzene (isamer) 98057 1.7 n 10?

20 15.37 Dichloronitrobenzene (i1samer) 12987 2.0 x 107

21-

1) 15.5% Witroaniline 1192402 3.9 x 107

{continued)
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TARLF 24 (continued)

Relent ion Amount Amount
Peak time, Peak area dstected, spiked, Percent
No min Compound {Major masse:) fotal comts g/l pgsL recovery

__Organics detected (contihued) -~

2% 16.4% Chloronitroaniline 67294 1 % x 102
26 16 37 Ethoxynitrobenzene 90417 25 x 107
b3 18.80 Nitroaniline and 5% chloronitroaniiine 480195 1 1x 103
9 28.13 8utyl benzyl phthalate 3124456 9.0 x 107

TOTAL CONCEWTRATION' 15 7 x 109

*for bachground, see method blank andlysis. Table 18,

blncludﬂ all substances that were found at or above 8 %% threshold on the BATCH peak identification
progras in the Hewlett-Pachard aystem, corresponding to & detection of limit of 200 ug/L.

cl.nthuccm-d,o internal standerd added i1mmedidtely prior to analysis; 50 mg/L in)ected equivalent to
1000 ug/L in original sample.

Beuterated recovery standard {spike). added to original sample before extraction.
'Qumunud relative to area of sajor ion for authentic standard.

fratimated concentration besed on ares of total ion relstive to that of anthracene-dyo. internal
atandard.
Srentative identification, not confirmed with suthentic standards.

hlujm» sasser of unknown campounds are listed in parentheses according to decreasing intensities.
Possible molecular ions are underlined.

‘s_luon of concentrationa of detected compounds. excluding standards.
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TABLE 25. IDENTIFICATION OF MAJOR EXTRACTABLE ORCANIC COMPOUNDS IN TME
ACID EXTRACT OF THE EFFLUENTdDgPLICATE SAMPLE. DILUTED t:10,
NOT CORRECTED FOR BACKCROUND®™’
Retention Amount Amount
Peak time ., Peak arra, drtected. spiked. Percent
No min Compound (mayor masses) total counts yg/L pq/L recovery
Tuternal standard®
10 21 28 Anthracene-d,, 425158 1099 -
d.e
Recovery standard
Phenol-de 26 100 26 .0
1.2-0ichlorobenzene-d,
Pyrene-d,,
Chrysene-d,;
Qrganics dctecr.edf'q'h
1 6.77 Chlorophenol isomer 60426 1.4 x10?
2 7.9 Senzenemethanoi 130238 31 x10?
3 10.23 Nitrophenol isomer 861552 20 x 103
4 10.92 Dichiorophenol isomer 131313 7.8 x 107
s 11.6% Nixturs of 25% dichlorophanol isomer and
324950 7.6 x 10?

75% chlorophenol isomer

MONS 220685
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TARLE 25 {continued)

Retention Amgunt Amgunt
Peak time, Peak arra.  detected, spiked, Percent
No nin Compound {(major masses) tota) counts pqrt pe/L racovery

orgenics detected {continued)

b 14 0% Cl-centaining unknown {121,7).66,171) 123047 4.5 x 102

7 14 52 Trichlorophenel Lsomer 416595 8.8 x 07

.} e 02 Cly-containtng unknown (207 .97 113 209) Jalel 81

9 17 82 Witrophenol 1somer 241521 57 x (o?
TOTAL CONCENTRATION' 60x 107

‘for bsckground, sce method blank analysis, Table 19

Pincludes all substances that were found st or above & 5% threshold on the SATCW peok identificstion
program in the Hewlett-Packard system, corresponding.to & detection of limit of 70 pg/L.

clnthrcccnc-d., internsl standard sdded immedistely prior 10 snalysis; 50 mg/L injected equivalent to
1000 pg/L 1n original sample.

dbtnuratcd recovery stondard (spike), added to original sample before extraction.

.Qumtiuud relative to ares of major ion fer suthentic stsndard.

‘ls:nt::t;d concentration based on ares of total ion relative to that of anthracene-d;,. internsl
st rd.

Srentstive identafication, not _conﬂmd with suthentic standards.

'\ajor masses of unknown compounds sre listed in parentheses asccording to decreasing intensities.
Pessibls molecular ions sre underlined.

‘s_otlen of concentrations of detected campounds, excluding stendards.
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TABLE 26. IDENTIFICATION OF MAJOR EXTRACTABLE COMPOIINDS IN THE METHYLENE
CHLORIDE FXTRACT OF THE §FZIJIHF.NT SAMPLF, DILUTED 1:10, NOT
CORRECTED FOR BACKCROIND
Retention Amaunt Amount
Peak Lime, Frak area  deracted. spik=d. Percent
Neg min Compound (major masses) Jotai counts UK ug/q recovery
lg}:&njl_‘gqpﬁntyh
24 21 15 Anthracene-d, 158080 %35 -
Recovery stnndlrdc'd
4 6.58 Phenol-ds 9%7% 99 187 53.0
[ 1] 7.7 {.2-Dichlorobenzene~d, Jser0 99 187 51.0
30 25.25 Pyrene-d; o 18800 99 187 5.9
40 29 .10 Chrysene=-d,; 11207 92 187 .0
Organics deto:ted""q
3 ) 62 {.4-Dimethylbenzene {1somer} 13562 8o
2 $.83 Bicyclof2.2 L/heptane. 2. 2-dimethyl-]-
arthylene - or
Bicyclo[).1.1}hept-2-ene, 2,6, 6-trimethy}-
cyclohexene S-methyl-1-(1-sethylethenyl)-.
trens={-} 11247 (19
{continued)
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TARLE "6 {continucd)

Amount Amount
detected, spiked. Percent
1'g/9_ val g reCovery

Retention
Peak Lime, Prak aren
No . min Compound (major mastes) 1otal_connts
Organics detected {(conttnhued)
b} 5.95% Covhenzene (i1somer) of
},3-cyclopentadiene 5-{i-methylpropylidens) 11927
5 6.7) C,-benzene (i1somer) 248)2
[ 7.20 Dichlorobenzene {1somer) JLoro
? 1.57 Cy-benzene (isomer) 24969}
Be 762 80\ C,-benzene (isomer) and 20%
unknown {93,107.121.136) 71340
L1 1.7 30\, Cly-benzene {(isomer) and 70%
Clp-benzene-d, spiking standaid 15670
9 9.00 50% Cy-benzene (isomer) and 50%
unknown {109.93,107.13%) 12172
] 10.62 Unknown (152, 87 88, 154) 9322
I 11.10 Sicyclo[4.4.l]undecs-1.) 5.7 9-pentaen-
l1l-one and/er naphthalene L1113
12 12.29 Chloronitro-benzene (isomer) 25310
13 12.42 Chloronitro-benzene (isomer) 8718
14 15.03 Dichloronitrobenaens {isomer) 2122%
15 1. 47 Unknown (97,69.83.70,1)9) 1677
16 18.07 Unikpown (83 ,97,69,111,70) 6360
17 18.30 Unknown (97 83,111, 69) 1761
18 19.57 Unknown {97,.83,111,69) 459

a2

x 0?

-
L W

21 n10f

{continued)
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TAELFE 76 (continued)

Retenticn Araunt Amount
Pean time, Peak area drtegted, 3spiked, Percem
No aiLn Compound (major masses) tatal counts 119/ 9 recovery
Organits detected (continued)

1] 20 02 Phemol 4={1.1.) d-tetrameihylbuiyl) 6162 17

20 20,13 Nonyl phenol (i1somer) gral 49

21 20 27 Nonyl phenol (isomer) gan) ¥

22a 0.4 unkpown (135107 121 114) 0 1

22b 20.50 Unknown (9).210 121 45.107) A219 49

22 20.5 unknown (149,107 .91 121} 2760 16

2) 20 &7 Unknown (113%,107,136,91) 5189 3

25 23 57 unknown {91,119, 134 [67) 1857 21

26 2) 80 uUnknown (134,97 81 91} 41 2%

27 24 .08 Unknown alkyl benzene(105. 106, 124) 10945 5%

b 24 .35 Sulfur, moleculsr {S3) 8845 52

29 24 %0 Unknown (150.97.83, 164} 4877 29

1 25,37 ynknown (91.105,150) 47864 28

32 26.50 ynknown slkyl bensene {105,106 9)) 6037 36

13 26.88 Benzenamine 4-nitro-N-phenyl - 6617 19

14 27.6) Unknown (91,115,149 ,119,133) Jol) 2l

b} 27 .88 Unknown (91,149,147} 3534 21

6-

» 28.0) Unknowns phthalate (149.9), 206,150} %8426 s 7 x 10d

{continued)
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TABLE 26 {continued)

Xerentjon Amount Amgunt
Peak time Peal area. detected, spiked. Percent
No ®in Compound {(major masses) lol.\l_fpyrr_sl_i ©re/9 pgfg recovery
Qrganics detected (continued)
a8 28 12 Unknown (9],119,105.133) 2849 17
19 2.7 Unknown alkyl benzene (105.106.91) 934 59
4) 32.08 Unknown phthalate (149 107 .91,207) 5794 M
TOTAL CONCENTRATION" 9.7 x t0?

Sncludes a1l substances that vere found st or above & 0 5% threshold on the BATCH pesk identification
program 1n the Mewlett-Packerd systew, corresponding to & detection of limit of 10 pug/q.
blnthunm-d,g internsl standard added immediately prior to snalysis: 50 sg/L iniected eguivalent te
9315 pg/g in original sample.

“beutersted recovery standard {spike) added to originsl sample before extraction.

‘Quu\tttond relative to ares of major 1on {or authentic standard.

Szstimated concentration based on ¢rea of total ion relative to that of anthracene-d,o. internal
standard.

‘Tonuuvc identification, not confirmed with asuthentic standards.

'lujor aasses of unknown compounds are listed in parentheses according to decressing intensities,
Poasible moiecular ions sare underlined.

hs_ouon of concentretions of detected compounds, escluding stendards
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TABLE 27. IDFNTIFICATION OF MAJOR FXTRACTARLE CrMIruUNDS IN THFE METHYLFNE
CIHORIDE EXTRACT OF THF TEDIMENT Dql'L.ILATI_ “AMILE. ULILUTED
118, NOT CORRECTED FOUR BACHCHQUND
Retention - T Amount Amount
Peak time, Peak arsa, detected, spikad, Percent
No. LN Compound {major masses) fotal counts 19’9 pg/q recovery
{nternal standard’
28 21.13 Anthracene-d,, 171907 2% - .
c.d
Recovery standard
4 6.%8 Phenol-dsg 8%75 73 14% 50.0
] 7.%7 1.2-01chlorobentene~d, i 88738 57 14% 19 0
s 2%.2% Pyrene-d; o 29681 9 145 64.0
48 29.10 Chrysene-d;, 16422 a 145 63 0
Oroanics dttected"“'
1 362 {See previous table for compound
identifications) 10472 o4
2 $.55% 8609 3e
3 5.95 1065% 45
s 6€.78 209% 1.2 x 102
6 7,18 42636 1.8 x 107
? 7.53 266215 1.1 x 102
9 8.38 7364 31
10e 9.00 19898 84
10b 9.1 19898 84
i1 11.63 13516 87
12 11.08 859 k1
(continued)
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TABLE 27 (continued)

Retention Amount Amount,
Peak Lime Peak area. detect=d. spiked. Percent
No . min Compound (mrjor masses) total countn _ 1i9/g ¥9/9 recovery

Organics detectsd (continusd)

13 12.2% (See previcus table for compound 28548 12 x 107
1dentifications)
[ 12.40 977% 41
Ls 15 .02 32086 1.4 n 208
té 16 45 6419 Fi)
1?7 18.07 8%:8 k1 }
18 18.10 9267 )
19 18.42 4118 1?7
20 19.57 71127 k]
2l 19.88 2701 16
22 20.02 8040 34
2) 20.12 8718 79
4 20 .27 11119 47
25 20.50 21 22
2% 20.67 6192 26
27 21.02 1593 ?
29 22.97 40% 26
» 23,57 €759 29
31 23.00 2297 10
12 24.0% 14737 62
3 24.)1) 5187 22
h ! ) 24.88 15369 65
» 28.18 92131 39
kY] 25.5% 503 21
k1 ] 25.7) amn 14
39 26.50 9585 40
40 26.58 1200 5
4% 27.46% 10268 4]

{continued)
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TABLE 27 (conlinued)

[N

Retention Amaunt Amount
Feak time, Prak aresa gatecred spiked.  Parcsng
No min Compound (majar masses) _ —totai caunts L 19/9 rhcovery
Crganics detected (continuerd)
42 27 30 {See previous table (or compound 2018 9
identifications)

43 6 20.05- 1406794 59 x 0!

4“4 20 08

45 28 32 1897 2%

L1 28 .53 ' 4338 18

47 20.7) 14553 6l

480 292 2053 9

40c¢ 29 2 4 20%) 9

49 32.07 h 9124 38

TOTAL CONCENTRATION 8.9 x0°

®includes all substances that vere found at or sbove a 0.5% threshold on the SATCH peask identafication
program in the Mewleti-Packaerd s, stem, corresponding to a detection of limit of 10 ug/g.

blnthruccne-d,, internal standard added immediastely prior to analysis: 50 mg/L injected equivalent to
728 pg/qg in eriginal sample.

“beuterated recowery standard {spike), added to original sample before extraction.
dQuontltated relstive to sred of major ion for authentic standard.

®istimated concentrarion based on ares of totsl 1on relative to that of anthracene-d ;5. 1nternal
stendard.

Tentative identificetion. not confirmed vith authentic standards.

ﬂn.jor nas2es of unknown compounds are listed in parentheses sccording to decreasing intensities,
possible molecular jons are underlined.

Summstion of concentrations of detectsd compounds, excluding standards.

f

h
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TABLE 28. ANALYSES OF CHLORINATED DIBENZQ-M=DIOXINS IN WATER SAMPLES
—ng_Dibenzofutan/liter (ppt) —
[Qumcts
sampie cl, Tl _Cl, Cly Ty Cle €I, [
Effluent wp? ND ND ND ND ND ND ND
tnfluent <18 ND (<113% ND (<7) WND (<6) 6 6l 17 100
Influent {rep) 14 ND (<16) N {<8} ND (<5) 12 140 20 110
Blank ND ND ND ND ND ND ND ND
Method detection laimit [ 8 ] 2 S 4 ) 3
Spike level 1] 12 14 10 12 12 13 10
Effluent (spiked)} 9 11 14 12 12 9 12 14
Recovery percent 69 92 100 120 100 1% 92 140
Spike level 130 120 140 99 120 120 130 100
Influent (spiked) 97 110 120 99 130 220 120 170 -
Recovery percent 75 92 8b 100 101 100 78 65

&0 - none detected.

bHD {<xx) = none detected (detection limit).
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TABLE 29 ANALYSIS OF CHLORINATED DIRFNZO-P-DIOXINS

IN WATFR SAMPLES

g Uibenzolutan 1.t~ {ppl}

I@pmn|§

sample Cl, cl, Cl, Clg cl. Cig Cl, Cl,y
Effluent nD* ND ND ND ND ND ND ND
Influent ND (<11)® ND (<90) ND ND (<4} ND WD a1
Influent (rep) ND (<14} ND (-110} ND ND (<4} ND ND -] 11
Blank ND ND ND ND ND ND ND ND
Method detection limit 2 3 4 3 7 4 3 6
Spike level 4 6 7 4 10 18 4 11
Effivent (spiked) 4 4 8 4 11 14 5 11
Recovery percent 100 67 114 100 110 78 125 100
Spike level 36 64 69 45 104 176 38 110
influent (spiked) ig 70 70 31 al 131 kk| 110
Recovery percent 108 109 101 69 78 74 14 90

‘ND = none detected.

bND {¢<xx) = none detected (detection limit}),

MONS 220695



TABLE JO. AMALYSIS OF CMLORINATED DIBENZO-P-DIOXINS
1IN SLUDGE SAMPLES

ng Bibenzo-g-dJlen s ludge b
sORe LS

Sample T, Cl, Cl, Cl, EI, CI. EI; EI.
Sludge m* NO MO ND WD 11 65 620
Sludge (rep) ND ND ND ND ND 17 81 810
Biank ND ND ND ND ND ND ND ND
Method detection limit 20 20 15 15 10 10 10 10
Spike level 1] 12 14 10 12 12 13 10
Sludge (spiked) ND ND ND ND 18 34 93 7100
Recovery pefcent - - - - 150 167 154 -
Spike level 130 120 140 100 120 120 130 100
Sludge (spixed) 69 120 87 120 150 153 220 860

Recovery percent $3 100 62 120 12% 116 113 55

3ND - none detected.

TABLE 31. ANALYSIS OF CHLORINATED DIBENZOFURANS 1N SLUDGE SAMFLES

ng Dibentufuran/gw sludge Lppb)

jsomers

Sample Cly ?11 CI] Cly C_ls Clg Cly Qg_
Sludge : np* ND ND ND ND ND 1 39
Sludge (rep) ND ND ND ND ND ND 25 73
Blank ND ND ND ND ND ND ND ND
Hethod detection limit 10 20 25 10 30 45 20 20
Spike leval 110 200 220 140 310 520 110 370
Sludge (spiked) 7 110 110 110 290 $a0 130 410
Recovary percent 25 L1] 59 as 94 112 92 89
Spike level 1.100 2,000 2.200 1.400 3,100 5.200 1.i10 3,700
Sludge (spiked) Jg0 2,000 2.700 1.200 3.100 5.300 940 1.400
Recovery percent k1) 100 123 93 100 102 a3 90

W - none detected.

78
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TABLE 32. RCRA METALS IN SLUDCE LEACHATE®

Analyte pg/L (ppb)
Arsenic <]
Barium 1.7% x 197
Cadmium 1.88 x 10?
Chromium 148
Lead 514
Mercury 2
Selenium 8.2
Silver 96

Quality Control Data

True

Reference Observed valye, value, Percent

standard pgrL wq /L recovery
Arsene TM-7 35.7 35 102
Barium ERA 2767 429 460 93
Cadmiur TM-NR 313.5 300 108
Chromium ERA-1120 165.3 160 123
Lead ERA-1120 278 265 1058
Mercury In-Cl 15.58 20 93
seleniur SRMA 10.2 10 102
Si1lver SPEX-A 111 100 111

Spikeb
Concentration added,

Analyte pg/L Percent recovery
Arsenic 50 102

A1 analyses by AA.

Bgo wg/L of standard solution is added to leachate and
amount recovered is determined.

79
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TABLLE 1. MERBICIDE AND PESTICIDE CONCENTRATION IN LEACHATE

“Conhcentration, Lover detection J1mt,

Analyte pqs/l (ppb) 'L T4 "
Lindane Nt 1,000
Endrin ND 400
Methoxychlor ND %0
Toxappene ND 1 x 10
2.4-D b ND 10
2.+4.5-TF Silvex ND 10

Quality Control Data
A krown amount of 2.4-D and 2.4.5-TP S1lvex were spiked into the
sludge sample. The percent recovery was:

Analyte Fercent recovery
2.4-D 120
2.4.5-TF Silvex 10%

a
b

ND - not detected above lower detection lLimit.
Duplicate analyses performed.

TABLE 34 CYANIDE AND PHENOL ANALYSIS OF LEACHATE

concentration,
Analyte pvq/L
Cyanide 10
Fhenol 1,297

Quality Control Data

Cbserved value, True value,
Analyte Bg/L p9/L Percent recovery
Cyanide 60 8o 75
Phenol 118 125 94
80
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TABLE 35.

TOTAL METALS ANALYSIS OF SLUDGE SAMPLE

Anaiyte 9/9 (ppm)

Arsenict 16.9
Mercury® <0.2
Selenium® 5.7
Aluminum 2.8 x 10?
Antimony <73.0
Barium 96.8
Beryilium «21.0
Boron 78.8
Cadmium 45.0
Calcium 4.5 x 10*
Chromium 156.0
Cobalt 15.0
Copper 995.0
lIron 1.1 x 10%
Lead l61.0
Magnesium 2.5 x 10
Manganese 230.0
Molybdenum 84.0
Nickel 820.0
Potassium <2.4 x 103
Silver 23.7
Sodium 1.2 x 10¢
Tin <519.0
Titanium 105.0
Vanadium <l4.8
Zinc .o x 103

'Analylol by AA, all
others by ICP.
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TABLE 36. ANALYTICAL RESULTS FOR PRIORITY AND NON-PRICORITY
METAL POLLUTANTS IN WATER SAMPLES

sample 1D, pg/L {ppb)

lnfluent Effluent?
Priority metais
A:senicb 31.7 4.3
Mercury <0.8 <0.8
Selenium 14.3 9.95
Thallium <63 <63
Antimony <830 <810
Beryllium 7 12
Caimium 71 <l@
Cnromium 227 91
Cepper 1.7 x 103 <35
Lead 177 <460
N.cke] 85] 303
Silver €250 <250
Zins 3.9 x 102 133
Non-priority metals

A.uminum 890 <450
Barium 187 17
Boron kY1) 674
Calcium 2.6 x 108 <210
Cobalt <70 <70
lron 6.8 » 102 253
Magesium 3.6 x 109 <70
Manganese 457 186
Molybdenum 562 849
Potassium 1.6 x 10% 1.1 x 10°%
Sodium 6.4 x 10% «1.5 x 107
Tin €2.2 x 103 <2.2 x 10?
Titanium 54 <43
Vanadiums <150 <150

SAverage of duplicate analyses.
bAnllysol by AA;: all others by ICP.
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TABLE )7. QUALITY CONTROL DATA POR METALS
ANALYSES OF WATER SNPLES

ReTerence  Observed valus, True value,  Percent
Analyte standard pg/L g/t recovery
arsenic®  ™M-7 3.7 8.0 106
Hercury' ™-Cl i8.5 20.0 9
selenmiun®  SRMA 12.2 11.0 111
Thallium®  SPEX-A 91.3 100 91
Aluminum ICP 410 515 8¢
Antimony 1CP 1,910 1,000 101
Barium 1P 831 - 920 30
Beryllium 1CP 173 165 105
Cadmium ICP 51 0 103
Calcium ICF 1.180 1,000 118
Chromium ICP 153 160 96
Cobalt I1CP : 123 115 107
Ccpper 1CP 602 615 98
Iron 1CF 1,100 1,000 110
Lead o 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 ICP 114 110 104
2i1nc 1cp 157 165 95

Sanalyses by AA; all others by ICP.
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Xnalyte "L 72 .
Aluminus 4%0
Antimony 2%
Barium 23
Beryllium 6
Boron 210
Cadmaum 18
Calcaum 210
Chromium 3
Cobalt 70
Copper is
Iron 56
Lead 460
Magnesium 70
Manganese k|
Mol ybdenum 6%
Nickel 60
Potassium 4.3 x 10
Silver 250
Sodium 1.4 x 104
Tin 2.2 x 103
Titanium 43
Vanadium 1s0
2inc 26

SLeast observable

quality,

TABLE 38. LOQ® VALUES FOR METALS BY ICP AMALYSES
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TABLE J9. ANALYTICAL RESULTS FOR TOTAL CYANIDE
AND TOTAL PHENOL IN WATER SAMPLES

SangTi’lo, EgsL pPEb)
Analyte Influent Eftluent

Cyanide R 10
Fhenol 1184 18948

Quality Control Data

Observed value, True vaiue, Percent
Reference standard »GL pg/L recovery
Crar.ide 110 160 69
Phenal 222 250 gao

“NA - analysis not regquested.

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

Sample ID
Analvte Influent Eftfluent
Biological Oxygen Demand (BCD) NR® 117 mg-L
Total Suspended S¢lids (TSS? NR 19 mg 'L
pH NR 8.5%%
Total Organic Carbon (TOC) NR 184 mg/L
Fluor:de NR 1.56 mgrL
C:l and grease NR 16 mq.'L
_Quality Control Data
Observed True
Reference value, value, Percent
Apnalyte standard mg/L mg/L recoverv
15§ Hardness 3253 14 34 100
01l and grease PCS 24.9 26 96
TOC PCS 48.6 48 101
Fluoride ERA 32%) 3.3 1.4 97
SNR - analysis not requested.
8s
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APPENDIX A

GC/MS ANALYSES OF EXTRACTABLE ORGANICS

A-1
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CC/MS ANALYSES OF EXTRACTABLE CRCANICS
Introduction

All GC/MS analyses vere perforwed using the protocol developed for
the EPA-sponsored Chesapeake Bay analysis program, These analyses
were performed by automated capillary column chromatography using
a Hewlett-Packard 5985-A GC/MS with a $934 data system. which used
Revision C Software and inluded a 7920 multi-drive disc umt.

rethod

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

IC m fused s1l1ca SE-54 WZOT column
Column head pressure. 7-9 ps)
MS operating pressure, ) x 10% to 4 x 10" rorr
Segtem purge on at 0.5 min
initi1al temperature, 50°C
Initi1al temperature held for 4 minutes
Heating rate, 8°C/m:n
Final temperature, 300°C
Total analysis time, 40 mun
Injector. splitless mode, temperature, 250°C
Transfer line temperature. 250°C (fused silica column
through this zone, directly to the M5 souIce}
Electron energy, 70eV
Source temperature, 200°C
AD rate. 1 measurement,/0.125 amu;
scan rate, approximately 0.6 g/scan
- Mass spectrometer scan delay, 1.0 min

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

150 ybL of the sample extract into 1.5 mL sample vials along with
150 uL of a 100 pg9/mlL anthracene-d;, in methylene chloride inter-
nal standard. The vial was capped and placed in the autosampler,
which injected approaimately 1 pl into the GC, operating in the
splitless mode.

A-2
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Interpretation of Mass Spectra

The following protocel was followed in interpreting the mass
spectral data obtained from analysis of water and sediment
extracts:

1}

2)

3)

4)

Spectra of compounds detected as peakxs in the Hewlett-
Packard BATCH program with a 0.5% or 5% threshold (depending
upon the complexity of the sample) were automatically com-
pared wath standard spectra in the computerized EPA/NIH
mass spactral data base using the Probability Based Search
{(PBS) software supplied by Hewlett-Packard. A goodness of
fit parameter was generated (1,0 being a perfect match)

for the ten matches closest to 1.0.

The results from these gearches were reviewed by an exper-
1enced mass spectroscopist using the Hewlett-packard sup-

plied spectral comparison software, SPDIF, o0 compare “he

sample spectra with the standard spectra identified by the
SEARCH program,

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

ln cases vhere the agreement was not adequate, identifica-
tions were made on the basis of manual interpretation (when
obvious), or compounds were listed as unknown with their
majOr masses given in parentheses. !f a high even mass

was present after which fcllowed isotope peaks in the proper

" ratio, the underlined to indicate a possible molecular ion.
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The approach outlined above was adopted to minimize the cost and
time required for the analyses of large amounts of capillary chro-
matographiC mass apectra by amaximizing the use of computerized
data interpretation techniques.

Figures A-l and A-2 show spectral comparison plots which were generat-
ed from those "best fit” candiate compounds i1dentified in the a
computerized search of some typical GC/MS data. These figules show
cos.parisons of two different trichlorobenzene i1somers with the

unk, own spectrum. From the difference of each of the two spectra
plotted 1n these figures., 1t can be seen that less than 30% devia-
ticns with the two standard spectra were measured. Since the two
standard spectira of trichlorobenzene isomers are very samilar. the
1dentification of the peak at 11.0 minutes wouid be listed in the
e{fiuert table for as "Beniene trachloro-{isomer)."

Trese corparative mass spectral plots were reviewed by an expert
rass spectirosiopist whd Dbased cnh experience in mass spectrometry
ard macs speciral interpretlation. accepted or rejected the
cerputer-generated identitfication., Iln the example. trichloro-
ber.zene (15omer) was determined to be the p:oper identification
for the compound in Juestion. [t should be emphasized that thas
identification is considered to be tentative until confirmed by
the measurement of 1ts relative retention time of an authentic
standard of 1somers of the i1dentified compound using similar
analytical conditions as those used for the original sample
exiract 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 4ll peaks with intensities
greater than 10% of the base peak 1n the standard spectrum.
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Figure A-l. Compatison of the mats spectrum of the highest matching Compound with
that of an unknown compound eluting at 1ll1.0 minutes.
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Comparison of the mass spectrum of the third highest satching compound

Figure A2 L ith that of &n unknown compound eluting at 11.0 minutes.
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2) All mass intensities of multiplets present in the standard
spectrum must also be present in the unhnoewn spectrum with
samilar relative intensities.

1) Since the DFTPP spectrum in the low mass region is lower
than that gaven in the EPA criterion for this compound
guantitative agreement ol ion 1ntensities vas not reguired
for masses below m/e 60.

4) If peaks are present additional to those i1n the starndard spec-
trur. of & compound. then 1t 1s sssumed that the additional peaks
are due to the presence of an unknown co-eluting compound.

!n aobvious cases of mixed spectra, the PBS SEARCH program
1dentified the presence of a mixture of spectra with a "+" 1in
the column follow:ng the match factor. Wwhere mixed spectra
ate ceaf:rmed using the spectral comparison program. tnhne major
sdert1f:ed compound was listed along with an estimate of the
percent of the unknowr compound present in the mixed spectrum.

Atiercts were macde to give additional information such as the major
masses found in the unknown. the molecular weight 1f the spectrum
appears to contain a molecular ion, and the presence of nenhydro-
carbon atoms. However, the i1dentification of the presence of
chlorane, sulfur, or silicon ir unknown compounds is based solely
upon the occurrance of multiplet ion patterns wvhich are consistent
with the naturally-occurring abundances of isotopes for these
specles, and is used only to qive more information about the unknown
compound's spectrus.

Quantitation of GC/MS Data

The calculations used for determining the concentration of or-
ganics in sample extracts were performed in two ways. All levels
of dnutqtatcd spiking compounds were determined using the response

A-7

MONS 220710



of the molecular ion of each of the compounds, relative to the
anthracene-d,, mclecular ion. Tharefore, all recovery data vere
calculated using authentic standards.

The amounts of all other compounds vere determined assuming the
total ion response of each compound te be equal to ths response

of the anthracene-d,, internal standard. This latter calculation
wvas made using the following relationship:

Jotal ion arsa X in unknown
otal ion araa anthracena-d,,
x (sample concantration factor)

Con.entrataon of ¥ = concentration Anthracene-d,, T

Tne sample concentration factor takes into account the extraction
and concentration of the l-liter sample to a l-ml extract or

the extraction of approximately 10 g sediment and final volume of
1 mL 1n the sediment extract.

QA OC for Extractable Qrganics

MRT uges & routine procedure for assessing the condition of the
mass spectrometer and the capillary column in the gas chromatograph.
The mass spectroneter 18 tuned approximately daily using perfluoro-
tributylamine (PFTBA) which is the basis for the Hewlett-Packard
AUTOTUNE program. The output from an average tune is shown 1n
Figure A-3,

Samples we,* run 1n the automated BATCH AQUIRE mode overnight,
and with each batch of samples a systens performance standard vas
analyzed. This 1ncluded the coapound decafluorotriphenylphos-
phine (DFTPP) which was analyzed by the Hewlett-Packard program:
DFTPP EPA Criterion Verifier. The output from a typical analysis
by this program 18 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 m/e 51 and 127 on our instrument fell somevhat
belov the normal range specified by the program. This fact wvas
taken into account in 1nterpreting mass spectra. If other peaks
fell outside the ranges, the tuning of the mass spectrometer was
re-examined,

The substances present i1n the system performace standard were:
{1) 2.6-dimethylphenol. (2} Z,6-dimethylaniline. (3) decanol,

(4) pentachlorophenol. (5} anthracene-d,, added prior to analy-
818, (&) 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 min, and by looking at the tailing of certain peaks
such as decanol and pentachlorophencl, we visually determined the
condition of the coiumn. Wwhen the resclution and tailing vere
substantially worse than in a new column, the in)ection port in-
sert was replaced and the front end of the column was broken off
or the column replaced.

In order to assess the accuracy of GC/MS quantitation, two stand-
ards were compared with each other. A Supelco phenols standard
was analyzed on 8 February 1981, and & freshly prepared MRC
ctandard 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-dichlorophencl. 4-chloro-
m-cresol, 2.4,6-trichlorophenol, 2,4-dinitrophencl, 4-nitrophenocl.
4,6-dinitro-o~-cresol, and pentschlorophenol.

A-11
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Figure A-5. Chromatogram of the column performance standard
with the GC coluan in average condition. The
numbered peaks are identified in the text.
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Figure A-5 (continued)
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Figure A-5 (continued)
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" Based on MRC standards the average percent deviation of the values
fouad fros the stated values was 28%. excluding 4-nitrophencl.
where 7 Bg/L wvas found vs. tha stated 100 mg/L.

The quantitation of 4-nitrophencl has been a source of difficulty
previously, as it appears to diminish in concentration vith stor-
age time of the standard. The indication {rom the comparison of
standards is that except for & particularly troublesome compound
such as the 4-nitrophenol. the average uncertainty in the gquan-
titation of clean samples 1n which the unknown component is of
comparable concentration to the standard. is approximately :30%.

A-15
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