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As society “chemicalizes,”
Geagley Lab feels the pressure

By DICK LEMNERT

Wi the insecticide DDT guilty of
tha crimes with which it wes charged?
O was the miracls chemicat of the fif-
tes and sitiios unfaicy danned in
Michigan ithe firsl state Lo 10 30) in &
cese of misiaken identity?

A wwnint a1 the Basel, Switzer-
Jend, corporaia headqueriers of Cida-
y, the chemical company het in-
vented DDT back in 199, says some
of the things of which DDTwes see
cused ware inuosd oaused by PCBa
Miohenyls). and the
‘people doi sting for DO resic
dues couldn't teil tha difference o

“You're iaying It wasn't DDT that
was 1hinning the ihells of peregring fal.
cOn agys. omhedding sself in the 81 of
penguine a1 the South Pole, polluting
e null of nuring moﬂml Killlng. .n
the trvt i ichign
Otherwite messing up |ln glower l
magnitude of such

in I-nmlm\. -hu the revidwes in
soms of theic lamples wore,

The young Gwman.Swis chemias,
whoss name | never captured, went on
10 explain exacily how sch errors
covld occr, and hew only in recent
yoars s the gor liquid chromato.
§0aph boan hooked in tandem with the
mass spectrojreph to produos positive
Wentification of thess minlscule resi-
dues,

Jones)

ohromelograph (GLC). A mi

double ohaok end analyze the findings. Hanging on the wall above

Starting with oruds but effective 100k, samples are ground (by e
Berens), extracted (Mavresn McCully), bolled In solvents (Nel
. and uitimately tested, In this cass tor PBU contamination, At
tight, Waendell @cewbaker injacte & sample inta the ges

Onmy trip home. | mulled over the
tobaring mplestons of what the
chamist b

Clmmm todsy ste key fgures in

¥n alphebet soun of chemica) aame
. The average man

Whe svernge Sarmer, the sverege farm

writer — would cather not tey |

ale with his frogr

world, but w

OFS cavses cancer, sa
tomewhare, and the feod
and profit potentiats of Ihosnds of
cattiemen 1 changed. PBB is sest-
dentelly mined imio livestock fesd, snd
@ whole slate’s agriculiure nd i big-
g3t farmer cooparstive are ambroted
in s multimillion.doltar tregedy.

PCRu sre found In silos, and dairy.
men's milk in taken off the markes.
DDT is discovared * " ond
4 chomical that has saved millions of
lives in suddenty desdly 10 ife,

TCDD. » deadly divain, n fownd in
minute quantithes in the herbicide
TCDD i tinked 10 birth de-
fects in Visnsmose chikdren in the
M htrNtldt e ap-

recently
momu mmm lmi 2 way o v
move TCDD from 2.4.5-T.

Normally. chamisih don't ks 10
181K 10 taymun about how they find out
-lm is contaminuting whet:
ume nobody but chemists under.
Hond, of sven wamt .

Viquid
meter and e computer wil

s hesd are U-tubes for the GLC.
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Sa when | catied up officiais ot the
Michigsn Depsrimamt of Agricul-
1o0x's Witkom C. Goagley Ladoratory
in Est Lansing and told them |
wanied 10 look ower theic tews for
DDT rovidwes, ihey wars skepiieally
cutious. As \he HDA officioh inbora.
101y, they generaied somme ansiyses (hat
provided smmonitien sgeinm ODT.

They've sive ran 19,000 wsmples
over (he lan yaar or 10 10 connechion
with 10 POB 1ncideni. and are cvre
canily svelsigeong o case in whieh

18 of corn n souihern Michigan
near Sharwood ware damaged, sllegad-
Iy by & conteminant in liqued fertifizer.

Ouagiey lsb chentists o coue
tinely check milk, smimel food, vmu.
i20r, dewgs, sliooholle
the uane of race herses. as ey
dotn, spocisl work of detecting
roridues n peseible pesiictde contamie
neilon cesms.

When 1 told them wimt the Swis
chamist had 104 me, end asked therm iF
i oouMd be true, it wes Khe reminding
o old friend of 3 good sory, For
# R 1urwd ouL the very problem |
wes concarned shawt had heam ob.
wived and rvparied by them siready in
1964 — p‘hlu before anyone sise
hod racognited

Donald A. Mmlm actiog chiel,
and Wendell Brewbetst. soorsinsiing

cominued on page 48
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GEAGLEY FEELS PRESSURE
continued trom page 48

chemist in the ltaboratory division,

quickly agreed: It is posaible to con-
Cuse PCBe and DOT wiven making lab
toats,

“Minups of thy wo can be made,”
Brewbaker aaid, *‘and in fect it way
done here — onos, for four hours.”

tory," Mueniener said, “s0 we re-
poried that unidentified peeks were
showing up close 10 thoss of DDT on
the ges liquid chromatograma. Sam.

ples contsining thesa unidentified
peaks wers sbmitied to FDA labs in
Duroit, wl they were
Identified a3 ‘halogenated hydeocer-
bons.’ Leter, chemists ia England
identified them as PCBe.*

Evan if DDT wers in fact unfaicly
bannod, the flow of himory is such that
onoe banned it would likely never be
resucrocted. Fatmers and other pesti-
cide users havs replaced DDT.

But if DDT got an uniir hearing,
what sbout other pesticides? Chlor.

dane and heptachlor, for sxample, are
now under sttack by the Environmen-
tal Protection Agancy, which Mas
issued “intent to suspend.”

Susm how §00d are thoes techniques
chamists use 1o determine pesticide
rosidues?

The question is provocative, for
Michigan farmers heve been having
intimats disagrosments with ssveral
chemicals in recont ysars, and chem-
i st Geagley Labotstory took for
these residuss. The DDT versus PCH
tory is interesting becauae farmens
have been involved with both of them,

One of PCB's muny uses it s 8
sealant for concrete. A yesr ago, mi

v
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wan not only accemeleting
i the fish, it was reducing swrvivel of
fish ogge ond Iry.

AN 1his ik sbout residess and
resndue leveln it underssored by one
{act: No ewe caw sev @ residue. You ean.
wa DDT in & quert botile, aad per-
hepe 1ol whet i€ 15 by the smail, bt you
can't sow il ae & resiches, or smell i, or
in uny cther way deent il withow
luborstory saafysis. Even When DDT
is concentiated 95,000 times by flel, or

,000 tiswes by anails, o1 con happen,
actusl levels reach sheve
100 parts per mittion.

To find zuch levels, you mat enter
the chemin’s world and (here follew
his rules and methode.

TESTS EVOLVE

Al one time, sctording 10 Brew
baker and Musntaner, 2 (et for DOT

compound wes mede o see if it con-
wnlnnd chloring. If 4 i, it Ld
DOT. But PCBe — and 8 lot of other

in shlorive,

- SO 3

With the advamt of thin tayer
chromotography, it became mueh
oasier to identily emal rewdwes of
manrishs. Hore's how:

MNoar the bottam of 3 sheet of spe-
ciel paper. o drop of “uninown”
chemicel is plsced, This end of W
shoot is pisced into 5 solvent. The
solvent gradusily wets the paper a8 it
‘migrases by capillary acvon, Ii carries
with it some of the unknown chem
cal. The distancs (he unkrawe chemis
oAl moves with solvent depends on
what (he chemnical is and what the sob
vant is. When the paper is Inter “de-
veloped,” & serim of spots et certain
distasoss from (he initial drop of
chwmion! become visible. DDT, for ea-
ampla. mabe two spots, reflecting the
twe kinds of DDT — parapare DDT
ond artho-pere DOT. (Orthe snd paes
refer 10 the position of chiorines on (he

To detormine whal sn veknown
chomieal is, you compers il with the

on page 80
Y ' resauany 7, 1ere
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GEAGLEY FEELS PRESSURE

continued from page 48

charsetorinics spoiting of known
chermical wandards. I no such san-
dard exiss, as may be the cass with
wme chemials, it cannot be identi-
food. Unlow it has been tested before,
this “flagerpeint™ iz aot on resord to
compare il with.

A method similar 10 thin layer
chromotography is gas liquid chromo-
logrsphy. Thi» method, according 1o
Musnisner and Brewbaker, is emsen-
tistly o fractionsl silll. An unknown
chamical 1o injeciad with & hypoder.

“

mic needle info a very hot U-shaped
glase column packed with any of sev-
eral possible materishs.

This method requires only & tiny
amount of material, One-millionth of o
Vtes i newded 10 make 1he test.

Tbe unknown chemical is changed
by the heat 16 u gei As it travels
(hrough the pocked U-shaped tube, it

s, By messiiring
lh difforsnt orgaale w e

MONS

of

033081

picked up by a detertor at the end of
the tube, a chemisl can identify whey
ths unknown chamical i — again pro-
vided it matchas a-known record.
fn DDT, ortho-para DDTcomes
off at six minwtes and para-pars
DDT st nine minutes, seid Brewbaker,
adding the very important qualifier,
“ihe way | pack the columa." Dif-
Terent chomiste pack Ihe cotumns dif-
ferontly, #0 cach chomist hee his own
individual operating psrameton.
Acvording 1o Brewbaker, “The firs
confusing pesk of PCB is aimest
supstimposed upon the pars-para
DDT pask at nine minutes. buing dis-
plased only siighily (about aix sec-
T
-

onds). Mathorychlor vumes off ar
about 14 minwiss, (ks PCBe have nine
of isn more pesks after thet."

17 & column wae packed with s di.
Tereme masrisl, Brawbakor snd, the
firss poak of PCH and the sssond peak
of DDY could falk right on top of esch
other.

“We (it noticed thie owe aer-
noon in 1964, Brewbeler smid. “At
the time, ws evuld ot hnt
lnup-lvgmnnnuu-l

for

were
Subsequenily, other chemists clu-
whors identifiod # 30 couted by PCB

That confusieg pesk in named. st
st smong MDA chemists, sfer the
Michigen dairy farmer whoss milk,
belng sampled for DDT cetidum, gave
the PCB peak. Later, it was found the
PCD smme from lhlimn' in the ferm.
s concrets silo.

Also, lu-bohr added, during the
mitiad testing of coho and other saimon
from Lake Michigan for DDT resic
dusm, they had ceported the presencs of
“unisentifisd halogeneied hydrocer.
ons™ now known to heve besn PCBe.

CANT TEST FOR “NOTHING"
his point we can clear wp » mis-
nding xbewt 1he problems ser-
wnding the indlisd idemtiflcation of
PBD in catile snd poulry feed in
Michigan. Remember thel RO seien-
1iflc 1004 can identily a residwe of 1ome-
thing unless thet something has beon
identified once befors. Labe all over
the country Teiled 10 detect poly.
brommated biphanyls in the fead. The
1 chiomatograph peaka 1hat come
through Ihe column st sis snd mine
minutes for DOT, end e that tomge for
PCD. would not have come throwgh
Brewbaker's packed column umiil
something like 27 hours after the siast
of the tust,

It wes only sher s Maryland re-
searcher nemed George Fries, who hed
worked with PRBY on v gas chromato-

ight be comaminaied wi
t otfter labs were sbie (0 find

The m“.:m»- todey 40 not require
21 Nowrs for esch PBB test. Insiead, 2
differemt packing materinl and oven
1ompersiure are vesd in the U-shaped
tubes, which shortens (he time to -
v,

MASS SPRECTROGRAPH

The Swies chemist st Cit-Goigy
bellevod that his compeny has a me-
chine that mude identification leas sub-
joct 10 comlwsion. Thers, s s liquid
chromatograph is hooked in (endem to
a muws wpectrogreph, That i sho 1he
cese at Geaglay lebs.

Congley obe ol ube (he “mees
wpes,” because, as Brewbaker pwt i,
“we often need 1he kind of deis we can
90 10 cowrt with,” The MDA lab find.
ingm ore sometimes vsed in the trisl and
oonviction of vieleion.

The mase wpectrograph at Geagley

known” comes from the U-tube into
1he mase spec, it is bomberded by elec
troms that fragmemt il. The mass
apocirometer determines the molvew-
Iar waight of each fragment.

Every chemical fragments 1 o
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unique way, always emitling frag.
menis of the same molecular weight
under the same conditions, “This is &
1rue (ingorprint machine, 8 sure thing,”
Brewbaker said.

DDT, for sxample. has » chemical
formula of (C,H,CY) CHC, When
hit by an electron, its first fragment Is
(CuH,CIN* » a . ionic pantich
that has no epacial charscieristion —
‘excapt 10 be the flrst fragment of DDT.
‘When combined with sscond, third,
fourth, and additlonal fragments,
many equelly unique, the identity of
DDT is cloarly defined,

The problem with m mechine is
that results are hard 10 read, With the
computer doing Lhe hard computa-
tions, it {s an easior test. ““The comput
of can read the grepha—snd acteally
print them out. For chemints, it's 100
time consuming,” Brewbaker sald..

The machine cannot identify sa

“unknown" that has never been idest

fied hefors, for In this case, t0o, the
machine only compares the “finger.
prints" of the chemicsl In question 1o
the fingerprinia of ail others on res-
ord,

QEAGLEY LABS

Thare are sight iaboraiory sections
upervision e( the

dairy fal
pesticide residue lab; the drups and
tonicology lab: the alcoholic beverape
inb; and & speciel lab. There
wrc seven laboratory sections under the
rupesvision of veteri n and
puthologist Norman Gatzemeyer.
‘These @nclude serology, pmhology.
daity microbiology, food and animel
microbiology, sed, and plant path-
ology. He sito supervises (he Bs
canaba branch iaborstory.

Many of thess 1abs have been hen-
dling milk, animei tissus, water, soil,
snd manure analyses in conneclion
with the PBB ailair. Some 18,000 sam-
phes had besn run by mid-1975.

PENQUIN PAT

Qeagley Labs, of courss, is con-
cerned with chemical residuss in the
environmant of Michigan. Qne of the
conosrat of (he Swiss scientis relaied
diroctly to the widely publicised thesry
ibst DOT was “a global comamis
nent™* found In the fat of penguina ot
the South thlmhq-d‘wt
in ramots perts of the eai

And while uhw“m

"1t wes DDT in salmon in Lake Michi-

DDTisin mm-mmmmo‘
miles from farmers and other DDT
user, it is truly o global contaminant
of monstrows proportions. PCBs, how.
over, may be ai the Poles, for they are
takon there by man's machines,

SAN ON PCBs

In sarly May of thie year, & report
by the Lake Michigan Tomic Subs
stances Commities recommended o
Rear-tolal ban on all PCBs. Thess
meterisle have besn manufactured
since the sarly 19308, in 1he .S solely
by the Monsanto Chemical Co., bwt
warldwide by many others.

PCB's major use i in tremsformens
and capacitors. whers they greatly re
ducs the threat of fire, explosion, snd
disruption of slecarical service. Other
uses Inctude that of an sdditive to hy-

"”W"KIM%S‘/VV

draviic Nuide and oils; 1s an adhesive;
in texiils contings for flams proofing:
in painis, varnishes and epoxy resing
for protective coatings on mstals; us
ssalants and putiles whare they oct as
non-hardening agents; in the printing
industry for many purposss; and
dozons of other categoriss of uses.
Tin sdverss effects on health are
aiso known, Workers in PCE plants
develop sone-like losions from oon-
tact, and can develop worse symptoms
such a3 vomiting, swelling, jeundice,
baldness, and some narve damage. In
1968, an sccidental poisoning cecurred
in Japan when 1,000 psople ate rice oil
contaminsied wilk PCB, Some dled,
N

Fish in the Great Lakes ae known
to contain PCB.

With the many uees of PCB, it is
logical they would be found even at the
Poles of tho sarth, for they are used in
Fusle and oils disporsed over the giobe
by jet sircraft and ships on Lhe seas.

use of PCBs is presently being
restrictod voluntarily by the manufas.
turer. The e uses and use in
“closed circulation™ systems such es
hydraulic units are being continsed,
but some ‘open-ended'’ uses where the
PCBs end up in the envitonment are
being o
SUMMARY
Many of the tews run by Geagley

Eaiman N

and other fabs are not se esoteric. Bur

of more toxic *'neadien” dituted in ever
blnw haystacks,"

The Geagley labs, the ones Michi-
gon (armers end comsumen rely on,
have established a pretty fait record in
this complcated world.

They share one problem with all
tabs: It is extremely dificult to find
and idemtiy & contaminating chemiost
untess they have some ides what they
are Sooking for. Sometimes, they find
hundreds of tkings “It" is not, bwt not
what “t" le. a
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