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1. INTRODUCTION

A water sample collected at the Decatur Plant was submitted
to the Dayton Laboratory for priority pollutant screening ana-
lyses. The analyses were conducted in accordance with the

U. S. Environmental priority pollutants. [l}.

2. SUMMARY

All analyses were conducted according to the procedures deve-
loped and recommended by the U.S. EPA [1-5). The organic pri-
osity pollutants found in the Decatur Plant water sample are
shown in Table 1 and Table 2 shows the applicable guality
control data. Although all the organic priority pollutants
listed in Table 3 were investigated through GC/MS screening
analysis, only those pollutants observed in the samples are
reported. None of the Aroclors or pesticides listed in Table

4 were detected above their screening levels. The analytical
results for the priority and nonpriority pollutant metals, as
determined by atomic absorption (AA) and inductively coupled
plasma (ICP) spectroscopy, are shown in Table 5. Table 6 shows
the gquality control data for the metals analyses. Table 7
shows the detection limits for the metals concentrations.
Table 8 shows the analytical results for the total phenol

and cyanide concentrations in the water samples, and the
applicable quality control data. Table 9 shows the results of
analyses for a number of the Group B pollutants as designated
by the NPDES consolidated permit. The Quality Control data for
these analyses are shown in Table 10.

3. SANPLE COLLECTION

Samples were collected by Decatur Plant personnel. Samples
were received at.the Dayton Laboratory in the designated EPA-
Sppeoved sampling coatainers.

1
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4. PRIORITY POLLUTANT ARALYTICAL PROCEDURES

Analytical procedures devcloped and recosmended by EZPA (1) were
used throughout this project. It ia important to realize that
the analysis scheme for analysing for organic priority pollutanta
is a screening procedure, and is therefore a qualitative semi-
quantitative analysis. Some of the organic priority pollutant
analytical methods are still under development snd require further
verification and validation. Therefore, the data presented for
organic species serve to identify which of the orgsnic pollutants
were prasent and to indicate their general ration ranges.
The accuracy of these data may vary by a factor of 2 to 10,
depending on the overall composition and concentration of the

materials present.

Two of the 129 priority pollutants were not determined in the
project: 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and asbestos.
The EPA Environmental Monitoring and Support Laboratory (EMSL)
recommends that TCDD be omitted because of its extreme toxicity
and the potential health hazard involved in preparing standard
solutions in the laboratory from the pure compound (1], and there-
fore, the compound is not included as part of our routine screen-
ing procedures. There is presently no EPA-approved method for
the determination of asbestos fibers in wastewvater.

The analytical procedures uvaed {1) divides the 129 priority pollu-
tants into six basic categories: volatile organics, extractable
organics, metals, cyanide, total ph 1 and asb . Tha follow-
ing sections outline the analytical procedures and the EPA-
approved Dayton Laboratory's modifications for anslyzing each
group of priority pollutants.
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4.1 patractable Organics

The 129 priority pollutants contain 81 solvent-extractadle
organic compounds that can be separated by gss chrosatographic
methods. Extractable orgsaics are divided into three groups for
snalysis: Dbase/neutral organics, scid organics (phenols),
pesticides and Aroclors. Compounds clsssified as extractable
organics sre listed by these groups in Table 3.

The analytical procedure for extractadble organics is descrided in
Reference 1. Figure 1 depicts the sample processing schemse for
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Figure 1. Sample processing schems for the analysis of the base/
il neutral and acid fractions of ut.nctglo organics.
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the base/neutral and acid fractions. A l-litar aliquot of tde

‘extractable organics vas made alkaline™ (pB°¥11) with sodium

hydroxide., and the organic base/neutral compounds extracted with
methylene chloride. The rosidual aqueous phase was acidified
(PR <2) wvith hydrochloric acid, and the organic acids vere then
extracted vith methylene chloride.

The methylene chloride extracts, one containing the base/neutral
organics and the other the acidic organics, were dried on coluans
of anhydrous sodium sulfate. These dried extracts were concen-
trated to 1.0 mL in Kuderna-Danish (K-D) evaporative concentrators.
The concentrates were sealed in septum-capped vials and stored at
4°C until analysis. Gas chromatographic/mass spectromsetric (GC/
MS) analysis was conducted using SP-2250-DB and 5P-1240-DA GC
columns for the base/neutral and acid extracts, respectively.

Each sample was spiked with deuterated anthracene (an internal
standard) i1mmediately prior to analysis at the CC/MS.

The sample processing scheme used for pesticides and Aroclors is
shown in Figure 2. A 1-liter aliquot of the original extractable
organics sample vas adjusted to a pH of 6.5 to 7.5 using either
S0X MaOH or concentrated BCl, and the pesticides and Aroclors
were extracted into a 15% methylene chloride/hexane solution.

The organic phase was separated and the sample cleaned up by
acetonitrile partition. Following the cleanup procedure, the
sanples vere scrsened by gas chromatography on SP-2250/SP-2401
and 3% Ov-101 columns, utilizing an electrom capture detector.

4.2 Volatile Organjcy
Table ) lists those priority pollutants classified as volatile

organics. The recommended method for volatile organic analysis
vas designed by EPA for determining thoss chemical species which
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F:gure 2. Sample processing acheme for
pasticides and Aroclor analysis.

are amenatle to the bellar purge and trap method [1]. Hermetical-
ly sealed 4C nl glass vials collected from each of the sampling
points were corposited in the laboratory for one analysis of each
sampling pcint. Two laboratory composite solutions were prepared,
one for analysis and one as a backup sample. PFigure 3 is a simpli-
fied diagram of the analytical scheme used for volatile organics
analysis. An internal standard, 1,4-dichlorobutane, was added to
5 mL of the composited sample, and this spiked sample was sparged
with helium onto a Tenax-GC silica-packed sample tube.

Analyses were completed using a Hewlett-Packard 5981 GC-mass
spectrophotoseter with a 5937 data system. Sample tubes vere
heated to 180°C over a l-minute period and held at that tempera-
ture for 4 minutes to desord the compounds onto a Carbowvax 1500
coluan held at -40°C. For compounds with beiling points below
room temperature, cryogenic trapping at -40°C (liguid nitrogem
cooling) generally provides better reproducibility of retestion
time than does the suggested protocol temperature of 30°C. After
desoiption, the GC_column temperature was raised at 3°C/mimmts to
170°C.
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Figure 3. Analytical scheme for volatile
organic analysis.

Qualitative identification of a compound was made using the three
criteria listed in the protocol [1]): 1) the characteristic ions
sust be found to maximize in the same spectrum, 2) retention time
sust coincide with known retention times, and 3) ratios of the
three characteristic sasses must stand in the proper known pro-
portions. Quantification of volatile organics vas made using
response ratios to the 1,4-dichlorobutane standard.

4.3 Metals

In addition to extrxactable and volatile organics, the 129 priority
pollutants include 13 metals vhich are to be analyzed for under
the protocol. Four metals (arsenic, mercury, selenium, and thal-
liwm) are analyzed by atomic absorption (AA) spectroscopy. All
other metals were detarmined by an inductively coupled plasaa
(1CP) excitation teélinidme.
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4.4 Total Cyanide

Total cyanide was determined according to the conventional wet
chemistry tachnique described in Reference 3. Independent
standarda were included with the plant samples for quality
assurence.

4.5 Total Phenol

In addition to specific ph lic P ds and ph 1 measured

b GC/MS, total phenol was slso measured by typical wet chemistry
technigues [1-3]. Independent phenol standards were also analyzed
for quality assurance.

4.6 Non-Priority Pollutant Compounds

A number of pollutants as designated by the NPDES Consolidated
Permit as Group B pollutants were esnalyzed in accordance with
approved EPA methods for specified compounds. (2,3].
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TABLE 1. ANALYTICAL RESULTS POR ORGANIC PRIORITY POLLUTANTS

Analyte
Extractable organics

3is~-{(2-ethylheyl)-
phthalate

Fluoranthene
Pyrene
Chryrene

Phenol

volatile Organics
Methylene Chloride

Chloroform
Trichloroethylene
Benzene

Acrylonitrile
Toluene

ugL (ppd)

Sample 1D

Method Blank

CCo, 2/27/82

190

<10
<10
<10

ND

ND
ND
10
<10

ND
<10

«ao0®

<10
NDb
ND

<25

<10
<10
<10
<10

800
<10

'<-Cb.pound was observed, but below screening level

b,

ND=Compound not detected
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TABLE 2. ORGARIC AMALYSES QUALITY COMTROL DATA

Analyte
D.-Dichlorobenzene
Ds-Phenol
D:o-Pyrene

D,a~-Chrysene

Amount of
Spike, uglL

100
100
100
100

Percent

Recovery in sample

Method
Blank

16
27
61
58

€co, 2/27/92
—_—

24
22
92
L
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TABLE 3. PRIORITY POLLUTANT SCREENING LEVELS GC/MS
ANALYS1S OF ORGANICS IN INDUSTRIAL EFFLUENTS

Serecasng SeTooning
level, level,
Corpo.rd st - _ ] ok
Acade Bose/movtrals
2-Inlorophenct » 1, 3=Dishioresbensene 10
2-K.trephenc] 3 1,4~Dichlorsdonsene p1J
’ B 23 Ssaschlosvethane 10
.4-Z.m0thyiEnenc) » 3,2-0ichlorebonsene 10
I. » Bisl2-chiscinopropyl) other 10
: » Benszhierabutadiene 10
.. 0 1,2,4-7richlorabansene 10
B %0 Nephtheiene 10
; cre-mecresal 2 Bisii-ehlsreethyl) ether 10
» ore; Yens) 28 Beaschlerscyclopantadione 10
4-3.irop .encl » Ritrobensone 10
Disil-enlersethony) sathane 10
1-Chlerenaphthalene 10
i Acensphuiylene 10
I Acenaphthene 10
10 Jeephozone 10
» Tleesens 10
1c 2,6-Dinstrotolvene i0
1 3,2-Diphenyihydrazine 10
10 2,4-Dinitzotalvene 10
0 W-n)trescds pheny lemsine i
IH) Wenschlorobensene 0
W 4-Dromophenyl phanyl ether 10
13 Phensnthrene/anths scone 10
10 Disethyl phthalste 10
10 Diethy) phthalate 10
10 Fluosanthene 30
10 Pyrene b1 )
10 Di-n-butyl phthalete 10
10 Bengidane 10
10 Sutyl bentyl phthslste 10
10 30
10 B8is(2-ethylhexyl) phehalate 10
10 Dens (a) anthracone 10
10 Bease (b) f1veranthene 10
. 10 Beaze (k) fiusranthene 10
~3eroet;l viayl ethes 10 Bense (s pyrene o
onfcre 10 Indene().2,3-ed)pyrene »
2t icroetr;lene 10 Dibenas (a.b] anthsacene a3
2,2-Tetrachloreethene 10 Bense(g.h, i) perylens »
~ 10 B-uitresedinsthylanine 10
eoensene 10 #=nitresedi-a-propylanine D od
Lin; 19enzene 10 4-Chleropheny]l pheny) ether ::
3,3 ~pichlecebensidiae
Parect Ir.yectadles: Di-n~setyl phthalate »
arslein 00 .
Azryloratzale 100 Pesticides and Aseclers 1
11
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TABLE 4.

PRIORITY POLLUTANT PESTICIDES

AND AROCLORS
GC/MS Screen, GC/LC,
Compound pY/L pasL
s$-Endosulfan 10 1l
o-BHC 10 1
y~BHC 10 1
B -BHC 10 1
Aldrin 10 1
Heptachlor 10 1
Heptachlor epoxide 10 1
e-Endosulfan 10 1
Dieldr:in 10 1
4,4'-DDE 10 1
4.4'-DDD 10 1
4,.4'-DDT 10 1
Endran 10 1
Endosulfan sulfate 10 1
5-BHC 10 1
Chlordane 10 1
Toxaphene 10 1
Endrin aldehyde 10 1
Methoxychlor 10 1
Aroclor 1242 10 1
Aroclor 1254 10 1
Aroclor 1221 10 1
Aroclor 1232 10 1
Aroclor 1248 10 1
Aroclor 1260 10 1
Aroclor 1016 10 1

12
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TASLE 5.

ANALYTICAL RESULTS FOR PRIORITY AND NONPRIORITY
METAL POLLUTANTS, ug/L (ppb)

__Saaple 1D

Analyte CCo, 2/27/82
Priority metal pollutants

Arsenic® 3.3
Mercury® <0.8
Selenium 4.9
Thallium® <63
Antimony <730
Beryllium <23
Cadmium <30
Chromium <36
Copper <52
Lead <880
Nickel 102
Silver. <80
Zinc 432

Nonpriority metal pollutarts

Aluminum 740
Barium 16
poron 8.4 103
Calcium 1.3 x 10
Cobalt <99
Iron 2.3 102
Magnesium 1.2 x 102
Manganese 35
Molybdenum <130
Potassium 2.5 10°
sodium 4.2 10®
Strontium 31
1in <5.3 103
Titanium 16
Vansdium <150
a

Analyses by AA; all others by ICP

ICP values are an average of duplicate analyses
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TABLE 6.

Anslyte

Aluminum
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper
iron
Ma..ganese
Nickel
Lead
Aatimony
Titanium
Vanadium
Zinc a
Arsenic
Seleniuy
Mercury
Thallium

QUALITY CONTROL FOR METALS ANALYSES

rg/L (PPB)
Reference Observed True 1}
Standard Value Value Recovery
1cp 969 1,000 9?7
ce 1,060 1,000 106
ce 1,090 1,000 109
icp 1,040 1,000 104
1ce 1,020 1,000 10
icp 1,100 1,000 110
Icp 1,100 1,000 110
cp 1,020 1,000 10.
cp 1,050 1,000 108
cp 1,090 1,100 109
icp 1,110 1,100 111
1cP 1,050 1,100 108
Icp 1,100 1,100 100
1cP 1,070 1,100 107
Icp 1,090 1,100 109
icp 1,050 1,100 108
SRMA 80 77 104
SRMA 12 11 111
Tm-CL 19 20 93
Spex A 981 1,100 9

'Annlyacs by AA: all others by ICP

14
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TABLE 7. LOQ® Values for ICP METALS as of 3/131/82

Analyte LOQ Value, .9/L ippb)
Aluminum 480
Ant imony 730
Barium 13
Beryllium 23
Boron 580
Cadmium 30
Calcium 1.8 x 10%
Chromium 36
Cchalt 99
Copper 23
Iron 17
Lead . - 880
Magnesium 63
Mangannse 5
Molybdenum 130
Nickel 30
Silver 80
Tin 5.3 x 10
Titanium 6
vanadium 130
2inc 7

3Lowest observable quantity

TABLE 8. 10TAL PHENOL AND CYANIDE CONCENTRATIONS

+g/L (ppb)
Sample 1D Phenol Cyanide
cco, 2/27/82 11 50

QUALITY CONTROL DATA
obsexved True

Referenca Value, Vealue, [
Standazd »9/L Recovery
Total Phencl 222 250 89
Cysanide 110 160 €
15
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TABLE 9. ANALYTICAL RESULTS-FOR NON-PRIORITY POLLUTANTS
IN DECATUR SAMPLE

Sample 1D

Analyte CCo, 2/27/82, mg/L

Total organic nitrogen 3.6
Surfactants 0.04

Oil and grease 2
Nitrate/Nitrile as N 0.8

Sulfate 974

Sulfite 150

Sulfide 1.0

Total Phosphorous 26.2

TABLE 10. QUALITY CONTROL DATA FOR NON-PRIORITY POLLUTANTS

Analyte Observed True 1]
standard Value mg/L Value mg/L Recovery
0il ¢ Grease 16 19 a4

0il & Grease 25 26 96
Total Organic Mitrogen 5.4 S.4 100
.sulfl;c (ERA 325)) 221 22} 100
Nitrate (ERA 3253) - 4.5 4.0 1l
Total Phoaphate (ERA yellow) 3.4 3.3 103

16
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