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1. LTmoouction

A total of forty-one (41) sasples, vere received from the Krusm-
rich plant for analysea. The snalyses to be conductad vere for
possible concentrations of polychlorinatad biphesyls (PCB); 2,3,7,8-
tetrachlorodidbenzodioxin (TCDD) and mexcury. All analyaes wers
conducted in accordance to U.S. EPA approved or accepted proce-
dures. For internal purposes the samples were assigned MRC Log &
1-83-07-18-02.

I1. SUMMARY

Tables 1-3 shows the results for the anslyses of the samples for
their PCB concentrations. Table 4 shovws totsl organic carbon,
{TOC) and phenol analyses conducted on specified samples while
table 5 shows the TCDD results regquested on specific samples.
Table 6 sh the retions of mercury found in the specified
samples.

111, ANALYSIS RESULTS

3.1  FCB _ANALYSES

3.1.1 SAMPLE EXTRACTION
Solid samples were first visually inspected to determine
general Qualities, eg. wet, oily, contsining plant mater-
ial etc. Four general types of samples vere received for
analysis. They were: rocky concrete matarial, soil,
sludge, and liquid. In generel each sample posed different
analytical separation problems of which sample homogensity
was considered to be most critical. Rocky concrete materis)
required larger sample weights in order to obtein e repre-
sentative sample; soils and lagoon sludge required smaller
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analysis. They were: rocky concrete material, soil, sludge,
and liquid. In genersl each sample posed different amaly-
tical separation probleams of which sample homogensity vas
considered to De most critical. Rocky concrete matarial
required larger sample veights in order to obtain a repre-
sentative sample; soils and lagoon sludge required smaller
weights for analysis. The liquid sample (primarily water)
required larger amounts due to lover levels of detection
required.

The separation scheme for solids was as follows. An ali-
quot of the solid sample vas weighed into & 40 mL Pierce
vial with teflon faced caps in the following quantities:
rocky concrete materials, 10-20 g; soils approximately,
1.0 g; and lagoon sludge 0.1 g. The samples vere spiked
with 100 pL of 10 pg/mL pentachlorobenzene as a surrogate
spiking compound. 10.0 alL benzene was pipetted into the
Pierce vial, and the samples were then placed ‘nto an ul-
trasound bath for 30 minutes.

The separation technique for liquids was as follows. 100
al of sample was added to a 125 mL separatory funnel. The
sample vas spiked with 100 pL of 10 pg/mL pentachloroben-
zene and allowed to equilibrate for 30 minutes. The sam-
ple wvas extracted three times with three 10 mL aliquots of
methylene chloride. The extracts vwere combined in a grad-
uated centrifuge tube and the volume was reduced to 1.0 sl
under a nitrogen stream.

The extracts were then inspected for suitability for cap-

illary GC/EC instrumental analysis, and dilutions were made
accordingly before analysis.
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Relative response factors were calculated for the major ICB
isomers in the three formulations and the capillazy OC/RC
data vere analyssd using & different set of rasponse fac-
tors for each formulation. The presence of one or more of
the three Aroclor formulstions vwas confirmed by visual in-
spection of the GC/EC chromatograms and by using the table
of concentrations printed out using the three sets of rels-
tive response factors of the characteristic PCB isomers of
the three Aroclor formulations.

3.1.3. RESULTS
Tables 1-3 summarize the concentrations of Aroclor 1248,
1254 and 1260 measured using the above extraction and ana-
lysis protocol. Recoveries of pentachlorobenzene surrogate
spiking compound are also reported in the tables.

3.2 TOC_AND PHENOL ANALYSES

3.2.1 The total organic carbon (TOC) and total phenol concentra-
tions were determined to U.S. EPA standard analysis (1)

3.3 ANALYS]S

’ The samples were analyzed according to the EPA Region VIl
June 1983 method “Determination of 2,3,7,8-TCDD in Soil and
Sediment." For quality control purposes MRC Method Number
07-QAQC-R3 wvas followed. Briefly this method requires that
for every set of samples of the same matrix type s repli-
cate sample, a lov (0.8 ppb in this case) spiked sample,
a high (8.1 ppb in this case) spiked sample, and 3 method
blank must be analyzed.

3.3.1 Preparation and Analysis
Samples of 10 ¢ were weighed out and spike with 25.9 ng of

carbon-13 labeled 2,3,7,8-TCDD and 10.8 ng of chlorine-37
labeled 2,3,7,8-TCDD. Ten grams of vashed anhydrous sodium
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48).24618 and 483.24919

TABLY 1,

KRUMMRICH PIANT SAMFLFS

RESULTS OF CAFTLLARY GC/EC ANALYSES OF

August 15, 1983

anple 1dentification
1 Soi) la Solid | 2 Solid | ) Liquid | 4 Soil 4a soil
Analysis .
Anslyte L.0.D. Concentration
Aroclor 1248 o /EC 0.1 .68 10.6 w® .146 an 163
Aroclor 1334 GC/TC 0.1 .21 5.9 L .06 100 62
Aroclor 1360 GC/EC 0.1 .15 3.5 WO 026 15.2 10
TOTAL AROCLOR GC/EC 0.1 1.04 20.0 ND 0.232 348.2 203.0
Amount
Analysis added
Xing C Method ) Recovery (})
Pont oc/EC 0.1 82 It 102 12 m »
rocess File P 108 8P 116 »® 111 » 130 ” 13 132
tyact Dilution 1:1 1:10 1l 1:10 11100 11100
gatraction Wumber - PCB 003 PCB 002 [ PCB 012 {PCB 015 | PCB 010 | PCD 004
e W, -Extracted (g) - 4.26 7.64 4.4 100 $.7 6.16

L1.0.0. = limit of detection in w9/y.

.D * pone detectsd with a detection limjt given by the L.0.D. value for each cospound.
SuA « not snalyzed due to sample extract dilution.
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TABLE 1. (Continued)

Saaple Identification
$ Soil Sa Solid] 6 Soil | €a Solid) 7 Soil 7s Soltd
Anslysis N
Analyte Method L.0.D. Concantration
Aroclor 1248 GC/EC 0.1 24.9 370 2.78 12.4 3.6 100
Aroclor 1254 GC/EC 0.1 11.9 360 1.02 S.4 2.9 43
Aroclor 1260 GC/EC 0.1 2.6 340 0.49 3.1 7.8 .9
TOTAL AROCLOR GC/EC 0.1 39.3 1070 4.29 20.9 14.3 232.9
Amount
Analysis | added
k te Spi (< Method | (wg/g) Secovery (§)
Pentaclorcbensene GC/EC 0.1 7 NA 40 [ 2% -
rile w135 P 118 | e 220 (30215 [eelly |ee 1R
|mxtrset Dilution 1:10 1:1000 131 L1l 1:10 1:100
In: Satraction Wumber - pce 011 | Pco 005 | pc3 009 | Pcs 001 | »co 006 | vee 087
lﬂﬁ W, Extracted (g) - 7.0} 9.99 7.36 2.7 14.2) 10.00

$1.0.6. = 1init of detection is ve/y.
.ﬂ = none detected with s detection limit 9given by the i.0.D. value for essch compound.
€un = ot analysed due to sample extract dilution.

= Nigh recovery possibly due to the p

of h

in soil sasple.
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TABLY. ).

fContinued)

Sanple Identificotion
7a solid Method Method KS 859
puplicatey Blank Blank
Analysis .
Analyte _Method | L.0.D. Concentration
Aroclor 1249 oc/EC 0.1 164 wo® o o {<1.0
Aroclos 1254 GC/EC 0.1 61.) w0 ND 2.1
Aroclos 1260 GC/EC 0.1 12 ND ND 16.3
TOTAL AROCLOR GU/EC 0.1 2373 L] ND 19.6
Amount
Analysis | added
te [ Method ) Becovery (§)
Pn‘ 1orob cc/EC 0.1 ms %6 94 °2
e
jprocess Tile 8P 136 B8P 109 BP 122 120
act Dilution 1:100 111 1:2 1:1
Extzaction Number - Pce 01) | pcp 008 | pcB 014 |pce ose
1o -Wt. Butracted (g) - 1o ° 0 1.0

0.0. *» 1limit of detection in »g/9.
‘t = pone detected vith a detection limit given by the L.0.D. value for esch compound.

= not analysed due to sample extract dilution.
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TABLF. 2. RESULTS OF CAPILLARY GC/EC ANALYSES OF

KRUMMRICH PLANT SAMPLES
- 40).24718 Auguet 15, 198)
Seaple ldentification
Method
Blank KRS 1 xRS 2 KRS ) ks Kis (D)
Anslysis »
Anslyte _Mathod | L.0.D. Concentration (pg/g)
Aroclor 1240 oc/EC 1 uDb L] L4 w 024 206
Aroclor 1254 GC/EC ] ND ND ND [ ] e 06
Aroclor 1260 GC/EC 1 L] D "o "o 194 190
TOTAL AROCLOR GC/EC 1 ND ND w L. 1, 46 1,400
Amount
Analysis | gdded
iking € Method ) Becovery (3)

ccrEc 1 107 9% o 9 200° 192°

[Process Pile P 160 BP 162 P 16) » 164 i) ”» 100

hnngg Diletion 1:1 1:1 1 1l 1o nle
WC Butractioa Mumber - PCB 052 | PCB 053 | PCB 054 | pcB 05S | CB 047 | PCB 000
1 W, Extracted (g) - [ 1. 1.108 1.168 0.119 o.138

L.0.D. = limit of detection in vy/q.

50 « nene detacted vith & detection limit given by the L.0.D. value for each cowpownd.
'lllﬂ recovery poesibly dus to the presence of pentsclorobensene in soll sample.
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TADLE 3. RESULTS OF CAPILLARY GC/EC ANALYSES OF
KRUMINICH PLANT SAMPLES
403.24518 August 15, 1903

Sample 1dentificotion
KR 01 XR 01 (D)} KR 02 KR 03 KR O3 (D)} KR O4
Analysis .
Analyte Method | L.0.D. Concentrati
Aroclor 1240 GC/EC 1 s.4 414 (7] ~O L] "
Aroclor 12%¢ GC/EC 1 s.0 4.68 90 12.8 10 1.4
Aroclor 1260 Ge/ec 1 5.6 6.28 200 2.9 2.9 7.45
TFOTAL AROCLOR Gc/ec 1 16 15.1 374 15.4 12.9 s.90
: Amsount
Analysis | Ldded
te Spiking ¢ Mathod {pe/g) Recovery (3)
tacloroebenzene GC/EC 1 103 122 m 103 107 104
[precess Pile P 12¢ 136 {sr 206 |sr a1 [orat0 [we22s
Dilution 1:1 1 1310 il 111 13
- rc 042 | vco 041 | pem 017 | pcm 023 | 2ep 022 | pcB 000
- 1.020 1.019% 1.026 1.042 1.037 1,053

81.0.0. » 1181t of detection in wg/y.
.D = pone detected vith a detection limit given by the L.0.D. value for esch compound.

o not analysed.
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TABLE 3, (Continued)

Sampie Tdentification
XR 04 (D) KR 0% KR 06 KR 07 XR 08 KR 09
Anaslysis N
Analyte _Metiod | L.0.D. Concentration ')
Azoclor 1248 6c/EC 1 2.69 1.1 2.8 158 w® w0
Aroclor 1254 GC/EC 1 1.2% 2.% 2.4% 1.42 6.2 8.1
or 1260 cc/ec 1 7.22 3| des 2.4 14.8 6.2
hd TOPAL AROCLOR GC/EC 1 11.16 3.9 8.9 .37 2.7 20.3
Amount
Anslysis | a4ded
| s Spiking C: hethod (sa/q) Recovery (3)
Pentaclorobensene GC/EC 1 107 1408° 108 1 107 m
Process Pile e 137 P 138 [ 3P 139 [sr 140 | B0 121 | be loS
|entsact Diletion 1:1 1:1 1l 11 11 1
Eatsaction Wember - rce 039 | pcm 035 | pes 029 | rem 038 | wen 036 | rem 02
le W. Extracted (g) - 1.047 1.039 1.028 1.018 1.001 1.003

$.0.0. » limit of detection in 19/e.
.D o none detected with e detection limit given by the L.0.D. value for each compound.
€ o High recovery possidbly due to the p of p h in soll
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TABLE ). (Continued)
Sanple Identification
xR 10 xR 11 KR 12 KR 13 xR 14 xn 13
Analysis .
Anslyte Mgthod [ L.0.D Concentration (pg/q)
Aroclor 1248 o /EC 1 ND ND ND 3.1 wo w
Azoclor 1254 fiC/EC H ND 1.7 ND 7.6 1.1 .83
Aroclor 1260 GC/EC 1 ND .96 ND .96 10.9 1.13
TOTAL AROCLOR GC/EC 1 ) 2.66 L) 11.66 22.0 1.9
Amount
Analysis | gdded
fRuczemate 1king C Method | (ug/g) Recovery (})
jPeataciorobenzens GC/EC 1 112 16) 106 109 17 119
[rrecess ile 115 | sr119 |ar 120 Jsr 142 [0 217 | w21y
i‘"“' pilution 1:1 11 111 111 il 3l
Sutrection Musber - 8 020 PCH 032 | PCB 033 | PCP 018 | PCD 029 | XD 636
Je Wt. Extracted (g) - 1.038 1.018 1.037 1.009 | 1.000 1.623
8..0.9. = Lisit of datection in we/q.
'D ® pone detected with a detection limit given by the L.0.D. value for sach compound.
Sua = a0t analysed.
022742
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TABLE ). (Continved)

Semple ldentificetion
kR 16 KR 17 KR 17 (DY xn 18 xR 19 & 20
Analysis a
Analyte Mgthod | L.0.D Concentration (pg/q)
Aroclor 1248 GC/EC 1 .77 w0 w0 "o 3 .9
Aroclor 1254 GC/EC 1 1.7 ND (] L. 2.7 n.J
Aroclor 1260 GC/EC 1 1.2 ND o L] 16.) 1.4
TOTAL AROCLOR GC/EC 3 3.67 ND ND L] “ 3.22
Asount
Analysis added
‘ te Spiking € Method (reg) Becovery (})
Pentaciorod GC/EC 1 112 114 1s 107 130 110
es Pile ”w 142 w131 se a5 ] wwies w122 {0
lnum Diletion 1:1 1 1:1 11 n 1l
o fon Mumber - rce 021 | pco 031 | pem 030 | PCB 024 | PC 037 | veow 0N
l?ll WM. Butracted (g) - 1.048 1.015 1.036 1.01 1.012 1.000

L.0.0. = 1imit of detection in yg/y.
" * pone detected with a detection limit given by the L.0.D. value for sach compound.
SuA » not anelysed.
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TABLE ).

(Continued)

| Sample ldentification

nethod | method
KR 21 KR 22 XR 2) xR 24 Blenk Slank
Analysis .
| Analyte | Method | L.0O.D Concentration (pg/q)
Aroclor 1240 GC/EC 1 ND ND 2.3 - [ [ ]
Aroclor 1254 GC/EC 1 1.2 NO 1.6 - w w
Asoclor 1260 ccrEe 1 1.73 o 1.9 - »w ™
TOPAL ANOCLOR cc/ec 1 2.93 wo 5.8 - » wo
Amount
Analysis | sdded
Burremts Spiking Compound | Method | (uq/g) Recovery (%)
pentaciorobenzene cc/ec 1 150 107 105 - 101 108
Process Pile 109 | ep 212 | ap 124 - sr 240 | o012
[sxtract Dilution 1:1 11 1:1 - m m
Eatraction Wuamber - pce 020 | Pen 025 | pow 027 - ¥cs 043 | ros oM
e Wt. Dxtracted (g} - 1.009 1.000 | 1.003 - [ °
$0.0.D. = 1imit of detection in ve/q.

'ﬂ = none detected with a detection limit given by the L.0.D. value for each compound.

Sua = not analysed.
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TABLE ). (Continued)

smple Identificetion
Mecthod Method
Blank Rlank
Analysis .
Anslyte 1.0.0. Concentration (pg/g)
Aroclor 1248 GC/EC 1 ND »o
Aroclor 1254 GC/EC | w o
Aroclor 1260 GC/EC 1 ND D
TOTAL AROCLOR GC/EC 1 L] ND
amount
Analysis | added
v king C Method (va/qg) Recovery (%)
|Pentaciorobenzene GC/EC 1 10 11
Process rile P 149 8P 150
ihu'ut Dilution 1:1 i:1
Zatrection Wumber - PCB 045 PCH 046
le Wt. Butsacted {g) - (] [J

8..6.0. « liait of detection in »9/9-
= pone detected with a detection limit given by the L.0.D. value for each cospownd.

®m = not analysed.
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sulfate vere added and the samples vere stirred, allowed to
stand and stirred 8gain. Samples were mixed again immedi-
ately prior to addition of extraction solvents. The ex-
traction process involved the addition of 15 mlL of methanol
(all solvents are Burdick and Jackson "distilled in glass”
grade), stirring and the subsequent addition of 150 aL of
hexane. The samples wvere then shaken for 3 hours on a
wrist action ahaker and the extraction solvent removed.

The solvent was then successively extracted with S0 aL of
vater, concentrated sulfuric acid (until clear), water, 20%
potassium hydroxide and water. The hexane vas then dried
with 10 g of anhydrous sodium sulfate. Each sample vas
then placed on the head of a mixed phase column consisting
of {top to bottom) 2 ¢ of silica, 4 g of silica plus 40%
sulfuric acid, 1 g of silica, 2 g of silica plus 36X potas-
sium hydroxide and 1 g of silica. The coluan was eluted
directly onto a column containing 2.5 g of Woelm basic
alumina. The alumina column was first elut~d with 10 aL of
2X methyene chloride/hexane (v/v) and this fraction dis-
carded. An additional elution was made with 15 mL of a 50%
methylene chloride/hexane (v/v) mixture to remove the 2,3,7,08-
TCDD from the column.

For certain samples it was necessary to conduct further
cleanup of the samples either by a HPLC cleanup used a Zor-
bax-ODS 25 cm by 4.6 mm ID column using methanol at 2.0 mL/
minute as the eluting solvent. The eluate was collected

in the 2,3,7,0-TCDD elution window and then extracted by
adding 2 mL of 2X sodium bicarbonate to the methanol and
extracting with 2 mL of hexane three times. Option D in-
volved placing the samples on top of a column containing
18X Carbopack C on Celite packed to a depth of a 2 cm in a
1.0 ca ID pipet. The column was eluted with 1 alL of hexane,
1 aL of 1:1 cyclohexane in methylene chloride, 1 mL of
75:20:5 methylene chloride/methanol/benzene and Iiﬁally with

14
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3.3.2

3.3.3

3.4

2 mL of toluens. ‘fh toluene fraction vas collected to be
concentrated.

All samples has SO0 pL of dodecane keeper added to them and
then they were concentrated under a gentle stream of nitro-
gen and submitted for GC/MS anslysis. The GC/MS analyses
were conducted on Hewlett/Packard 59858 and 5987 GC/MS in-
struments. Samples that were not subjected to Option D
clesnup vere initially screened on a 30 = DB-S5 capillary.
Following HPLC cleanup any positivea were then gubjected
to analyais on a 60 m SP2330 capillary column along with
all samples that were prepared using Option D. The mass
spectrometer was operated in the selected ion monitoring
wmode analyzing for ions characteristic of both the native
(unlabeled) 2,3,7,8-TCDD (m/z 257, 320, 322), chlorine-37
labeled 2,3,7,8-TCDD (m/z 328) and carbon-13 labeled 2,3,7,8-
TCDD (m/z 332, 334).

STANDARDS

Standard solutions were prepared from standards that had
been cross validated with a standard provided as a check
sample by the EPA. Concentration of the internal standards
conformed to the levels specified by the method.

RESULTS

The results of the analyses of the samples are given in
table 5. The table also gives all pertinent QA/QC infor-
mation.

MERCURY AMALYSES
The analysis for mercury concentrations were conducted in
accordance to the CO! vapor atomic absorption technique (1).

15
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TABLE 4. AMNALYTICAL RESULTS FOR KRUMMRICH PLANT
SAMPLES FOR TOC AND TOTAL PHENOL

Sanple 1D TOC, n Total Phenol, ng/g

goon sludge 17.1 <0.071
Sample No. 1 4.6 <0.39
Sample No. 2 4.1 <0.44
Sample No. 3 7.6 <0.32

QUALITY CONTROL DATA

Reference Observed True Percent

Standards Value, pg/9q Value, upg/q Recovery
PCS 35179 TOC 24.9 25.0 100
PCS 162 Phenol 95 100 95

16 MONS 022748
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TABLE 6. RESULTS OF ANALYSIS OF KRUMRICH SOIL SAMPLES FOR MERCURY

(vg/gram) (vo/gram)
Semple 1D m Semple 1D mn
KROJ n.e* 9.%) (13.7) KR4 0.9
KRO2 2.0 KRS 0.3
KRO) £000.0 KR16 <0.3
XRO4 136 m? <0.3
KROS 3.1 KR18 0.3
KRO6 1.8 KR19 6.4
KRO? 1.4 KR20 0.8
KROS 10.9 KR21 1.1
KROY 7.8 KR22 <0.8
XR10 T<.3 xn23 0.8
*Results for (KRO1) and (KR13)
are averaged values from dwp-
licate samples anslysis
KRit 1.3 (0.2) (0.3) QC DATA
KR12 0.3 1. 3;7 :::E::J_m Recovery-
2. SAMPLE SPIKE (KROG)
Recovery 86%
X3 0.3*

After Digestion (KR20)
Recovery ny

022750
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1. Uu.s. Methods for chulc;’ Analysis of Vater and Vastes,

EPA 600/4-7’-020. Bagch 1

19
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