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MEASUREMENT OF SELECTED CHEMICALS IN SOIL FROM THE DEAD CREEK SITE -
QUALITY ASSURANCE

INTRODUCTION

Following media reports and subsequent [11inois EPA concern about hazardous
chemicals at the Dead Creek site near Sauget, Il1linois, personnel from Monsanto's
W. G. Krummrich Plant sampled several areas at the site. Samples were submitted
to Environmental Sciences for analyses for polychlorinated biphenyls, elemental
phosphorus, chlorinated benzenes, chlorinated phenols, phosphate esters, and
metals. Ouring the various determinations, replicates and spiked samples were
mal{zed to evaluate the performance of the method used for these particular
samples,

SUMMARY

This report summarizes the quality assurance results obtained for various samples
analyzed during the course of this project. The accuracy (recovery from spiked
samples) and precision (relative standard deviation of replicate determinations)
results are tabulated herein. Although it would be difficult to summarize the
overall performance of the methods for all the analytes, in general, the methods
p:rfornd at the recovery and precision levels established during method valida-
tion.

DETAILS

Analytical Methods

The soil samples were analyzed for the varfous chemicals using established pro-
cedures or methods developed and validated for the chemicals of interest in
sofl. The following 1ist tabulates the methods which were used.

Analyte Method No. Title

Polychlorinated ES-80-M-28 Determination of Polychlorinated Biphenyls
Biphenyls in Soil and Sediment

Chlorinated £S-80-M-29 Determination of Chlorinated Benzenss in
Benzenes Soil and Sediment

Chiorinated ES-80-M-30 Determination of Chlorinated Phenols in
Phenois Soil and Sediment

Elementa) ES-80-M-24 Determination of Elemental Phosphorus (P.)
Phosphorus (P,) in Soil and Sediment

Phosphate ES-80-M-5 Determination of Group I Compounds in
Esters Sediments . . .

Metals Ref. 1, 2 Inductively Coupled Plasma (ICP) . . .

Method for Trace tlement Analysis of
Water and Wastes

Arsenic Ref. 3 Methods for Chemical Analysis of Water and
Wastes - Arsenic MONS 022344
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AVl determinations were carried out in strict accordance with these methods,
except that the polychlorinated biphenyls, chlorinated benzenes and phosphate
esters were measured in extracts from acidified samples to facilitate determi-
nation of chlorinated phenols in the same extracts.

Results

The results for the determinations of the compounds of interest have been report-
ed in Special Studies ES-80-SS-24, 25, and 26, Measurement of Selected Chemicals
in Soil from the Dead Creek Site . . . This Special Study is a compilation of
the quality assurance results for all three Special Studies.

Quality Assurance

The recovery and precision results for the determinations are tabulated in
Tables [-V. Each table contains the results for all quality assurance samples
for a specific group of compounds. Recovery results are reported as percent
recovery, calculated as

Concentration (sample + spike)- average concentration
_(sample)
Concentration (spike added]

% Recovery = x 100

Precision results are reported as percent relative standard deviation (RSD) for
replicate determinations.

The tables present the recovery and precision resuits in concentration ranges
{1-10 ppm to 10,000 - 100,000 ppm). The entries are averages of all values

for all samples which had either recovery or precision evaluated in that range.
AVl values are for actual samples except the metals recovery results, which are
for spiked blank soil. In the recovery column, NE means Not Evaluated, i.e.,

no samples were spiked in that concentration range, and NO means Not Determinadle,
i.e., the spiking lTeve! was too low (usually <50%) compared to the level actually
in the sample. In the precision columns, NE means Not Evaluated, i.e., no repli-
cates were analyzed which contained the analyte in that concentration range.

More detailed compilations of the accuracy and precision results can be found
in Reference 4.
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RECOVERY AND PRECISION

TABLE |. PCBS AND ELEMENTAL PHOSPHORUS (Py) IN DEAD CREEK SOIL SAMPLES

LEVEL  1-10 ppm 16-100 100-1,000 gpm 1,000-10,000ppm - 10,000-100.000 ppm
AWLYTE 3 Rec 3 RSO % Rec % Rec 0 % Rec  3RSD
PCa’s (€1, to
€1, Homelogs) L] NE 70% 7% 1202 18% 7% 58% nE o
P s6x M NENE NE ne N €« =

€ ey
(2-55-08-53
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RECOVERY AND PRECISION

TAME 11, CHLOROBENZENES IN DEAD CREEK SOIL SAMPLES

LEVEL 1-10 ppm 10-100 ppm 100-1,000 ppm
NWLYTE SRec 1 RSD TRec  3RSD SRec % RSO
MOROCHLOROBENZENE 1053 " 1iox 3 1002 e
P- 01 CHLORORENZENE 120% s 1258 641 1200 m
0-DICHLOROBENZENE 125% 133 V203 3 208 &
TRICIR OROBENZENES (3) 96% taz 1oz 133 1208 [ 3
TCIRACILOROBENZENES (3) 1108 % 1201 " 101 "
PENTACHLOROBENZENE 1401 21 1208 e yaox "
M XACHLORORE RZENE 1358 133 %% 3 nox [
W1VROCHLOROBENZENES (0-,P-) 1258 ) 1201 3 1208 P23}

v vy

(2-$5-08-%3
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RECOVERY AND PRECISION

ILE 116, CHLOROPHENOLS IN DEAD CREEX SOIL SAMPLES
N

LEYEL  1-10 p 10-100 ppw 100-1,000
NWALYTE s hec BRSO TRec 3 RSD Thee ' 1RO
0-CHLDROPHENOL 9% 43 643 NE 58% L 3
P-CHLOROPHENOL 6% 26% 16% NE 30 MNE
2,4-DICHLOROPHENOL 66% 4% 59 NE 0% "
PENTACHLOROPIIENOL 140% 462 401 NE 6% 0%

MONS 022348

§ abeg
£2°55°08°53



RECOVERY AND PRECISION

_PMOSPHATE ESTERS IN DEAD CREEK SOIL SAMPLES

.

NG

.

LEVEL 1-10 ppm 10-100 ppm 100-1,000 ppm 1,000-10,000

NALYIE % Rec 2 Asp Lhee  3RSD I Rec % RSD Thec 3 RSD
DISUTYLPHENYL

PHOSPMATE 753 NE 1308 3 1203 128 e n
BUTYLBIPNENYL

PHOSPHATE 1200 a2 usy NE NE 3 [ "
IRIPHENTL

PHOSPHATE 1202 893 1203 NE 113 NE L3 6t
2-CTHYLHEXYLDIPHENYL

PHOSPHATE 901 [} 1o nE 158 L3 N "
ISUNECTLDIPHENTL

PHOSPHATE NE 3 [ 3 n NE N [ 3 "
T-DUTYLPHENYLD1PHENYL

PHOSPHATC 708 WE 923 1008 1002 n 3 n
04 T-BUTYLPHENYLPHENYL

PHOSPHATE 88t NE 963 3 3 NE " "
NOWYLPHENYLD] PHENYL

PHOSPHATE 8 8% 76% (3 (33 '3 " 3
CUMYLPHENYL D) PHENYL

PHOSPHATE 621 2% 763 NE 88 ne ne N

MONS 022349
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RECOVERY ANO PRECISION

TABLE V. METALS IN DEAD CREEK SOIL SAMPLES

mte N R e s s e tR R e
SILYER L3 NE NE 463 NE NE NE NE
ALunImn w0 3 )] ne L] NE N 6.5¢
ARIUN o '3 ] (3 893 3 e o3
BERTLL I [ S 981 NE [ S NE L3
ORON [T 5% 193 113 n NE N
I L] NE ) 3 " NE . 8.3
CADMIUN 89t 5.3 973 a3 963 N NE L3
coALT 518 M 158 6.5 [ BN} 3 L3
CHROMIUN 12 S 1093 208 9% 6.4 N N
COPPER [ NE 143% 66% 9012 NE NE NE
1000 L] NE [ ] [ 3 L] " NE L3
WGHS I ] L3 ] 3 L] L3 " 7.88
PIGANESE L] 3 » k3 o 102 NE L3
MOL YS0E MM 533 M 83t ng 83t M NE 3
SORIUN ] N L] 13 ] 133 3 n
NICKEL [ 3 108% 143 93 138 " 458
LEAD [T 3 1658 213 9% N L3 6.5%
PHOSPRORUS L] L3 L] 3 » 108 NE 7
AT ) IONY [ T s 2.9 F2 138 [ 3 L3
SHICON N NE N nE os 493 NE L3
111 881 L3 85% 5.63 963 5.43 NE 3
STRONT IUM M 108% 1: “s  6.5% 3 3
AN » 3 [T S 08 .38 [ 1
VARDIUN ) "3 ) 13 1208 s L3 3
1 L] 3 1798 U3 [ 3 8.9%
MISENIC (By AA) L3 3 " 3 NE NE NE NE

10,000-100,000 ppm
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