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ANALYSIS OF LANDFILL WELL WATER SAMPLES FOR TOTAL PMENCLS,
TETRACHLORODIHENZO-p-DIOXIN AND POLYCHLORONATED BIPHENYLS

Eight (#) water samplos were submitted to the Dayton Laboratory
for analyses to determine tl.c possible presence and concentra-
‘tions of totai phenois, polychlorinated biphenyls (PCB) and
tetrachiorodibenzo=-p-dioxins (TCDD}.

Total Phenols

Tots

The prescnce and concentration of phenol in each of the water
sarpics was deternincd and measured by typical we: chemistry
techniques [l]. An independent phenol standard was also analyzed
for Guality assirance. The results of these analvses are shown
1a Table 1.

TABLE 1. ANALYSIS OF LANCFILL WELL
WATIR FOR TOTAL PHENOL

—

CarTil on FerTi. T I o
well 1 170
well 2A 3N
well 29 1.294
well % 1.50‘.
well 15A 11‘
well 15» %
ne.i 2C 131

'Avc:lqc { duplicate
analyses.

CALITY CONTROL DATA

Otsarved True
Reference value, value, Percent
ssandagd ny/L /L fecovery
ERA 27647 0.0 0.2 108

11} Standard Methody for Ixaminatiocn of Water and Wastevater,
l4th Edition, American Public Bealth Association,
Washington, DC, 1%76¢. 1193 pp.
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Polychlorinated Biphenyls (PCB)

500 ml. of each water sample and its container were extracted with
three {(J) 50-mL aliquots of methylene chloride. The cCombined
extracts {sample and container) of each sanple were dried and
evaporated to l-mL. Each l-mnL sample was analyzed by a capillary
gas chromatography/mass spectrometry {GC/MS) technigue. The MS
was operated in the Selected Ion Monitor mode (SIM) to enhance
sensitivity and decrease possible interferences. The SIM mode
monitors two ions for each isomer class of PCB's (number of
chlorine atoms on the biphenyl molecule}. Known PCB standards
were 4nalyzed to quantitate sample concentrations. Spikes and
duplicates of the samples were run under similar analytical con-
ditions for guality assurance. Results of these analyses are
shown in Table 2.

Tetrachlorodibenzo-p-dioxins (TCDDs)

Eight water samples were received for the analysis of tetrachlore-
dibento-p-dioxins (TCDD). Two separate l-liter samples were
provided fror each site. One of the l-liter bottles for each site
was used for the analysis with the other bottle being set aside

in the event that soma problem or difficulty occurred in the
original analysis. The samples were analyzed by taking one of
the l-liter bottles and placing 500 alL of the water into each of
two l-liter bottles. One of the 500 ul aliquots was then used
for the analysis with the other aliquot used as a replicete or
for spiking with native (unlabeled) 2.).7.9-TCDD. 200 aL of
petroleun ether was then sdded to the original sasgle bottle and
the coatents were shaken for 130 seconds to extract any TCDDs
wvhich may adhere to the glass. During this time, sll the 500 mL
aliquots were spiked with **Cyj-labeled 2,3,7.8-TCDD and varicus
300 al aliguots were spiked with bative 2,3,7,8-TCDD. 100 aL of
the petroisum ethar from the original sample bottle was then
plaged into each of the bottles containing the 500 mL aliquots.
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TABLE 2. ANALYSIS OF LANDFILL WELL WATER SAMPLES FOR PCHs
Total
Humber of chlorines, ug/L pce,
Sample 1D 1 2 3 4 5 ] ? 2] 9 10 ug/L
well 1 sor® BOL BOL  BOL  RDL  ROL BOL NOL  BOL  BOL BOL
Wall 1 duplicate " v " " - " » * . " -
well 2a - : - - - - . - - - -
well 29 - " " " " " * " b - -
well 2B duplicate . - - " - " - - " - -
well A - o .5 ¢.8 " 2.2 0.7 " " b 3.9
well 9 . . 0.5 1.7 - 1.2 moL - - . 13.4
well 15A - 0.1 moL  BOL BOL 0.1 - - - 0.2
well 158 - BDL 0.6 e " " BOL - - 0.6
well 20 - - BOL - " - - " - 0L

%a0L = below detsction limit of C.1 ug/L (ppbd).

QUALITY CONTROL DATA

Well #2A spiked with 11D ppb of Aroclor 1254 = 80\ recovery
Wall #20 spiked with L18 ppb of Aroclor 1254 = &0% recovery
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The bottles were then ahaken for five ainutes and the wvater layer
removed. The petroleus ether layer was then washed with bage
followed by sulfuric acid. Column chromatography of the concen-
trated petroleum ether w.s carried out on a Woelm Basic alumina
column collecting the fraction that elutes with the 50% CH,aCl,/
Hexane fraction, concentrating to 25 ulL and submitting this aampla
for GC/MS analysis.

The GC/MS analysis was carried out on a Hewlett-Packard 59048
GC/MS system. The chromatograph was equipped with a J and W 30
meter SE-54 capillary column. The mass spectrometer was cperated
in the selected ion monitoring mode following one ion character-
istic of the labeled TCDD (m/z )34) and three ions characteristic
of native TCOD (m/z 257, 320, 322).

Cuantitation was carried out by raticing the restonse of the
native TCDD to the labeled TCDD. The results of the analyses are
given in Table 3. Sample AlS showed very serious interferences
so a different workup of this sample was carried out using 100 mL
of water at the cutset rather than the 500 mL and also using an
initial alumina column clcan up step prior to the base and acid
washes. The results given as "ND" mean hone detected at a
detection limit given in parenthesis. This detection limit
depends On the interferences present and sample recovery and

thus varies from sample to sanpli. The blank is representative
of the lower detection limit if there were no interferences. A
TCDD was found in the samples from Wells 2A and 2B and is the
1,3,5,0=TCDD. The chromatographic traces for the analysis of
Well 2A is given in Pigure 1. The ions being monitored are char-
acteristic of the molecular ions of the labeled and unlabeled
TCOD and the COC)l lose for the unlabeled TCDD. As a point of
refozence, the chromatographic trace for the 2,3,7,8=-TCOD is
givea in Pigure 2 ohévtuq comparable ions. The guantitation for
the 1,3,6,0-7CD0 is based on’ the calibration curve generated for
the 2,3,7,0-7CDD and may be subject to soae degres of error.

-
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TABLE 3. RESULTS POR TRE ANALYSIS DF
TETRACHLOROBENIO=-D=DIOXINS (TCDDg)

1,1,7,0=TC00 1,1,7,0-TCDD Cthey ICDOe

round Added round
Sami le ID Mg/l (ppt) ng/L (ppt) ng/L tppt)
Landfsll Well e} ND (€2} - ND (€20}
- - [ Y KD {<7) - &9
hd - 124 ireplicate} ND (<8} - [ 13
- - 1289 ND (€22} - 290
- " A9 ND (€35} - R
- " A9 {spike) 4.0 1.9 A
" = 9» KD (<) - -4
" " AlS ND (<5} WD (<5
- " AlS (replicate! ND (€5) - ND (<)
- " ALY ispike) 1) 19 ND (<5}
. " AlS tspike) 170 192 ND (<L)
- - 38 ND (<] - ND (<i}
" - 20 ND (<2} - KD (€2}
slank ND (€1} - ND €1)

'Sumut interferences prevented the analyeis of isnmars other than 2,).7.8-
TC0D while mainzaining Qood sensitivity for 2.3.7,0-TCDD.

An additional comment should also be made about the spiking
experiments. In sample FAY an interference peak limited the
detection limit to 3.5 ppt. When 1.9 ppt of 2,13,7,8-TCDD was
spiked into a replicate sample the peak grew to 4.8 ppt for a
difference of 1.3 ppt which is reasonable in view of the uncer-
tainty in these analyses at these levels. For sample AlS the

5 ppt detection limit was determined by the ultimate gensitivity
of the GC/MS and there were no interferences in the second workup
of this sample. Therefore the 1% ppt spike should be compared
directly to the 1) ppt sample recovered. Again this result is
reascaable in light of the difficulties encountered in analysing

this particular sasple.
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Pigure 1. GC/MS analysis of Landfill Water #2A.
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