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DIOXINS/FURANS
DETERMINATIONS
AFTER PCB FIRES

by Jaswant Sihgh, Ph D.
Vice President/Technical Director
and
Paui Epstain, Ph D,
Mass Spectroscopst

Whan overheated or invoived in a hre,
PCBs can produce a complex mixiure of
organic compounds, many of which are
known to be far more foxic than PCBS
themselves Although dioxins and turans
are the most wigely recogmized PCB oxida-
lion products, many other chiorinated
materials may be produced, such as

+ PCODs (polychiorodibenzodiwxins)

» PCOFs (polychiorodibenzolurans)

s PCHPs (polychiorabiphenylenes)

s PCPYs {potychiorinaled pyrenas)

+ PCOPES (polychiorinaled diphenyl sthers}

Many of these compounds are known {0
{Continued on Page 4)

Uhler Named
President

Mr. Robert G Uhier has been
named President of Clayton Enwi-
ronmentai Consuitants, efactive
May 25. 1985 Bob joined Clayton in
1983, coming from National
Economic Research Associates
{NERA), a sister company to
Claylon under Marsh & McLennan
Companies, inc Hahasan M.A in
ecONOMicS, and has speclalized in
nsk /banafit analysis tor the utiity
indusiry and, more recantly, anvi-
ronmenial economics Bob wil
direct Clayton operations in the
U S, Claylon Environmental Con-
sultants, Ltd in Canada, and Bowe-
ing Clayton Environmental Services
in the WK, trom Claylon head-
quarters in Southfieid, Michigan

Angrew Hicks of Bowring Clayton Environmental Sarvces was one of the Speakers of & braskiast
semnar on asbesios i London, U K., in May For mioralon on upcoming Seminars, see Page J.

Contaminated Properties: Buyer Beware

by Douglas Bach
Environmental Engineer

Cavaet emptor—Iet the buyer baware
—has long been sound advice when pur-
chasing property. But n tecen! ysars, the
old adage has taken on added Signif-
icance, With the threat of toxic contamina-
llon, reat estale purchases present far
more than the usual investment risks,
owning some properties can cost miifions
of doilars In cleanup and legal lees As
more and mare cases of conlaminated real
estale deals surtace, property acquisi-
tions are being approached much more
cautiously than in the past

Consider just afew of the cases we have
encountered al Ciaylon where a party has
unwittingly acqured a contaminaled
white sisphant.

@ A large municipality puichased an
abandoned factory from a siruggiing
manufacturer for ten doliars The factory
contaned hundreds of pieces of PCB-tiled
elactrical equipment which was quickly
vandalized Dy thieves seeking copper
Numerous $pills of this highiy persistent
and toxic chemicat within the building

have rendered the plant unusable and
could cost mithons of dollars to clean up

B Abank purchased 3 corner lof, formaerty
occupied by a pas station, as a site for a
branch operation Shortly aher the branch
opened, empioyess began complaining of
gasohing fumes within the buiiding The
old underground fuel storage tanks are
suspected &5 the source of the odors In-
vestigating the site wili cost tens of
thousands of doilars, remediation is iikely
1o cost much more

@ A bank foraclosed on a long-time pamni
formulaling operation, onfy to find Hsett
the owner of some badly cenlaminaled
property occupied by hundreds of drums
of hazardous wastes Afer considerable
iegal squabbiing. the site eventually
became siigible for federal cieanup under
Superfund.

@ A municipaity acquired an abandoned
{as station through non-payment of taxes
Severai dilapldaled hazardous waste
hauling vehicles were found on the pro-
perty and the underground tanks—
over 30 years oid —were stili inplace The
(Continued on Page 3)
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xins/Furans Determinations cosnws rom pace 1

mghly toxic To accounl for such
ponents in addition 10 ‘1he  giox:n
2.3 7. 8-1CDD) n determimng a safe
jvel subsequent 10 a PCB fire in 198t 1n
the Binghamion {New York) Stale Oftice
Butding a composite (ndex called the
TCDD equivaient ' was deveioped by a
pans! of experts The TCDD equwalent
lakes info account the concentrations of
chiorinated dioxins, furans and bipheny-
lenes In the sample and makes centain
assumphions aboul therr toxicities as
compared to the toxicity of 2. 3, 7
B-1COD

The basic assumption in devetoping the
TCOD equivalents tor reentry crilerion was
ihat a no-observed efiect level of 1
nanogram/kg/day in rals has been
reporied ior 2 3 7. B-TCDD To determine
TCOD equivalent, analysis of soot, air, and
wipe samples are analyzed using compilex
GC/MS analyses Samphing for arborne
chionnaled dioxins, furans and olher
aromatic coOmpounds is performed through
a combination ol fitter and sorbent media
using relatively large sampie volumes

Ar samples for PCOFs, PCDDs, ang
PCBPs are coftected using a mgh-volume
sampilng device based on one designed by
the New York Siate Depariment of Healtn
and used at the Binghamion State Office
Buliding site The sampler 15 a two-stage
unit consssting of a 47-mm glass micro-
fiber fliter foliowed by a glass absorplion
tube contalming activated sitica gel The
samples are conpected to a 1 5 ¢Im Gas!
vacuum pump Large (approximaiely 100
cubic meler} air samples led to measure-
ments in the range of 5 to 100 picograms
per cubic meter of air {pg/m?}

After sxensive cleanup, the sampies
are anaiyzed by Qas chromatography/
mass spectrometry (GC/MS} A typical
mass chromatogram for a mixture o
PCOFs 15 shown in Figure 1 The analyticai
protocol useg is a modiication of the
methods deveioped Dy the U S EPA
Region VIt iabaratory .

The sampies are fortifiad with an
snternal standard mixlure contamning
several “C labsied PCODs and PCOFs ang
a M"CL labeled 2, 3. 7, B-TCDD as a
surrogate ang then extracted m a Soxhlet
for 20 to 24 hours with toluene as the
solvent The extract 15 passed through
chromatography columns, consisling of
slica gel trealed with sodium hydroxide
siica gel lreated with sulluric acid, and a
basic alumena cotumn,

The clieaned-up extracts are lhen
gnalyzed by selscted 1on monitoning (SiM)

capilary column GC/MS tons tor ail of the
PCOOs and PCDFs contaiteng four or more
chlorines are monHorad within the correcl
GC retention bime windows Quantitation s
based on the labeied internal standards
that were adgded i0 the sample before
extraction Chosce of capillary ¢olumns
depends on whether the analysis 15 tor
isomer specific TCOD (CP-SIL 8B or total
PCDDs and PCOFs ({DB-5)

The TCOD equivaients are then analyzed
using the New York State Department of
Health algorithm to calculate 2. 3. 7,
8 TCOD egqurvalents'' in terms of ail the
PCODs. PCOFs, and PCBPS in the sample

It shoutd be emphasizeg fhai
quanhlalive standargs lor many of the
chiorinaled aromatics are not avarabie to
anaiytical chemists makmng quanitahive
analyses of these compounds dilhicull
However. 1S Crienon based on Select
organic compounds shitl presents a usetul
way ol approximating the acceptabie
contaminanl levels I 1S evident that i
oxidalion prociucts of PCBs are suspected
the main concern shoutd be evavation ol
TCOD equivatent PCB measuremeni
altthough important may in fact be
secondary

Dr Paul Epsten ts head of the organic
analytical group af Ciayton His expertise
iciudes GC/MS analyses ol dioxins /
furans and other toxic organic
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- Comemination bbovs puidsiing
[
] Contamingtion iplow guideiing
iiled surisus Sunmeniraign Inpim’| »

Figure 2 Re-enlry critenon for TCDD equwvalents (source see reference below)

Based on ihe caiculations of the TCDD
equivaleni, a reentry crilerion was
developed by the 8inghamton advisory
panel. This crierion 1S represanied in
Figure 2 and takes Into account combimed
sxposure through air and Surface con-
tammnation  This guideline 15 based upon
hmiting the workday contaminant intake to
2 pg/kg per day of 2 3. 7 B-TCOD
equivaisnt As Frgure 2 shows, it surface
contamination 15 2ero or beiow the
getection iimst, then the ar amit of 10
py/m® ot 2, 3, 7. 8-1COD equwalent
becomes (he reentry guidehne If, on the
other hand, the airborne value tor the
TCOD equivalent 15 nongetectable, then
the reenlry value wiil be based enjirely on
the surface cordamination

4.

compounds Queshions on s should be
directed 0 hum at (313) 424-8860 —
Editor

Relerances

Determemnation of 2, 3, 7, 8-Tetrochioro-p-
cioxn 0 Soif  Kioepler, RO, KT Yue,
and WW Bunn Chlorinated Dioxins and
Dibsnzolurans in the Total Envirenment JI.
L.H Keith, { Rappe.and G ChaudShary
eds Ann Arbor Science, 1985

New York State Department of Health

Measuremenl of Resisual Contaminants in

the Alr and on Swrisces in Floers 2 through

18 of the Biaghamton State Offics Sulding
September 5, 1985,
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