hohars
timent hot the ansmala
weee ending their Inelations md serre produldy
mnre cusceptiite tn ation changes. In e dey
matles digenbdwlitios were L8 516, 527, and
17.9% for newepaper, haowa ar grey «atdbonrd,
and computer paper dists, tespectively, Coeee.

n dactined 0 0

5 ; YA ot Al
{E Fate of Polychlorinnted Biphenyls, Metals, and Other Elements in Papers Fed to
11 Laclating Cows
. A . n .
' ! A. Keith Furr, David R, Mettenn, Walter 1, Gutenmann, Cark A, liacke, nod Danald 2, Fidke®
[
Lol -
Lo — e
oo Y metating tavm were ferl W% af rither nowspaper,  ar fioanen, Nulle groal
N ) 'l Wown or grey enrdbonrd, or computer paper a2 ing Uhe papes feeding ex,
ki \ collubnne robnditate in fheir totion for periods
! to O days. Polvehlotinated hiphenvis (PG i
(! preseat perhaps as ok dve cutic in the paper
were excreled in milk up 1o Teveln of 26 ppb nodd
. e atored in Hissuen such na seaal fal up 1o Jevels of
' ' 1540 (pb. Differential metabatiom and ntorage of — apondi

,| certain of the PCHs were indicnted. Analysia for
47 melals and other clementn did not indiente
L4 eipuificant transfer of thean {from the diet to milk

1t oitra diy matier digeelibitities for (e
poper-contmining pelleln were (0.2, 606, W01,

ek 75.3%

Waute pnper has Lieen incarpoeated into farm aninal
feeda Av . means of disposal and to reeve as a sibetitote
foomn of cellidose in the dairy eabion. Meriens of al
(1710} incmpotated wp to 207 wewapsint in dicts of ne-
tating caws, Olfice paper haa been fed th sheep (Ivishimu-
ta ot of, J000Y. More recently dicts eontaining up to 0%

L mewnpaper have heen eaperimentally fed (o cown (Shervd
' and Haneen, 1973), Several other investipators have also

i oxperimentrd with paper as o farm anianl feed supple.
17, ment (Duniels of al., 1970; Thomas of o, 1970; Wiliama
: et al., Mitlett ot of., 1973; Yook snd Compling, 1059;

Kesler et al, 1967, Diaiua and Olijen, 1971, 1972). In

. most of these experiments only one paper souten wns
used. {n vitta lica indicate that theee ate targe differ-
ences in digestihility hetween paper types (Mettens et al.,
1071h; Mettens omb Van Soest, 1971} ruggesting that re.
prareh with variona P emeeens in popdnd.

In a recent analyticel survey of papers for the possible
presence of tosic constiluents appreciable concentrntions
of pulyehlotinated hiphenyl (PCBY type cnmpoumds and
vmitms heavy wetala weie {found in certain newspapers,
rnullmnnh and compuler paper (Sevn ot ol 3).

Jix have ako been vnmrtml in paper board (llu-mm
v jleynoidin, 1) e cathoniess copying paper (Mas.
weln aned Kngawa, 1972) which may be mcluded in paper
prowduels peeveled into papechonrd, PCRs have slso been
reputed in a wide votiety of papre preducts by alhers
{8habied ot af 192 Stannvick ef al, 1973 Foarl Chemi.

et Ne 1Y, The foxicnlagie signifiennce of PR in
the eavivanaent hae heen amply teviewer) (Peakall, 1072,
Falwaels, UL Faviowanental Health Perspretives, 1y

Peakalt nnd Iunn 109 Tiw the wark teporied, p.-\[u-u
known by analveis ta comtnin PCEa (Arsclars) and wetabe
Diave heen Tod Qo dactating eowa with mdicequent annlysis
ol milk Al tissoes for theer taxicants,

EXPEMMEN AL SECTNON

Cattle Fe
canlbnid,

"
ompntler

m -
Newe |||“mlu| h-lmrn Mecember, 1170, and A|-ul 1971

e Thetie
Animinl Setenge
lown Hexi0

Nurtear Henctor Fadenats
e, Thaebelageg, rirda 2
Vepattment,

i
(A KDY
e Nate Universily, Ames,
O A, mad Peclicide Reaidue Laboratory, Depattiment

of Voesl Seicnee, New Yark Stale Collepe of Agriewlturs,
Cornell thivenity, Hhaea, New York 053 (WG,
CAN amlbr A1)

* ‘ 4 Agr Fand Uham , vol 7’ Na:h th2e

The brown eardhnard consisted of varion wied hoaea ol
Ireted Inealty. “The prey enrdboned coneinted of rofls of
rrey papethonrd (Bogua Paper, FCF Papee Co ot heeter,
NY.D. Used eomputer paper was obstnened fragn the Cor.
nell Universitv Dairy Recerds Processing aboratony,

About #X) Ib of ench paper was pronnd in n hnosoer
milt, The pulverized material war mived with othes Geegd
titnenis 0 a8 to comprise a complete dnev rafin
level’ of 30% paper in (he pelleta waa selerird 4o oly
tain a marimum intake of paper and I'CI contamination
The Teed composition ia shown in Table 1. The feerd con
stituents were thornaghly mixed and 1hen pressed min
1.27-em pelleta. Fonr cowe (threg Tintuteine nned nne Ave.
glme) were each fed prilets eontaining e of theee pn

nw |vrllrlq were fed (hrong! i

were pregressively redured while e guantite nf
petlets wae inceensed. )t was necessney to confmne freding
1.14-298 ke of hay amd 095 182 ke of genin dasdy niter
the conditioning perind in srdee 1hat e cons wondl

cept the papeccantaining peblets. Merning sod eveuing
aamples of the tofal inived milk were taken prioe (o feed
g paper (contaay and daily Linvang ot the teeding pray
od. The moming and cvening milk camplea were o
hined rach dav prier Lo nont Feerawan codlectvd s g
specially desipned prles trave aml vesse was colteeted e
entheter for 7 dave nl the eod of eoch leedmg peod ey
ntter aml Kieldahl nitropen nnaly were )
standard 1oethode, Coll wall determinntan mnd e viten
Aipetibibities o the paper contaun
mined by thee prosedines ol Geenegs
Al the end of the ford -
fioed nl tivene snmples tnken
peetinent datu voning the foa
take of 1Cit by
tities of the particwber paper e sltalt
The cancententings of 11
{ree 'Eable 111

af Anplacis, The analeni tae 3100,
fw puibbe hed methend 18 ecbionde A
1710 dnvedving fab rxfratien, §onknt
porttionae, and ol Cheant
Fetes wamples were proreed s
the shave teleinee. Finnd deter
by cleetron affinity g h by ne e
potted (Seetm et ol 1950 cxeept that the pos e leonmtn
prophie coliunn contained 8% OV.I7 an MY 108 pee ly
Chenevenorhy AW aird wne 6 8 Tong Qunnbslaton s an
bta af the theee peal -

tewmnesd by

petteln were ditor
et (10
Al wee e
Tl AT bt
Fhe bl
e

it naly o
ranl

nd
bl

- enerd

(g fanlly s the

aves gheann

AR RN
peel

ug procedae
Ml w

MONS 086349




.o t [ ]
L . .
. - 'Inhler |kr-|\-uvnll‘( e from 9am|\lu
' & 1 . Re-  Eatimated
ok Added,  covery, genslitvily,
b \ Sample P % pph
' I
o M 0.0¢ 4 1
i 0.t 77
s ‘ Velne 0.2 7] - 10
! yeees ¢ 0.2 105 14
) ( Dratn 0.2 5, %8 ]
i 0.2 57 5
cor Ueart 0.2 4] 1
1 0.3 ] H
= Kidney 0.2 L N
L 0.3 (1] s
: ' LAver .02 66 5
. 0.3 a5 5
! Fpteen 0.2 6?7 1
i Lo 0.3 i '
o Dbriaket Int 0.2 07 5
UX1 2 1}
Omental (at 0.0 [ . B
1.66 83 ' 5
Renat fat 0.0 8 5
. 1.68 o4’ 5
Chuck 0.2 73 5
0.3 12 5
© ' Rewnd 3] 64 5
\ 0.3 67 5
b :. Ground alfatis 0.2 5, 101 L]
., " Cornmeal 0.2 01 5
Soyhean meal 0.2 7 6 -
. &ndium chioride 0.2 % 4
Nnnomlhlm phosphate 0.2 99 4
0.2 9 2
i
—
. . ‘
! .
) ! eet N
. .
2 SR ‘
s L
. S
¢ . .
o'
UAYS

Flawie 1. Otanh chawing the enncenbrations of PO {pacia pee
miition, fensh welght] In itk as n fuaction of langth of kima of
tording newspaper iy tha dnby rntion,

ink, niewepring, plantie Laps, and plecdic producta 1

Ml he noteed that the rales of TCHL by one manndor.
N tieer (Munenate Cayoecently bave hern tecdoeded Lo o

fu coentnl snrreen Theie nee in inks may thereloge o
bantn weed o fahrivs which ainy
puevive eeeveline bincko it cettain tvpes of prpes (oo
wt hinwon g content) are annther gos e
pav chromatopenph
cerved in prnine sdoved in chdh

Fine

i peaks bave aluo |

binps tlavi mid Nuwwiekis 1972), “Vhey miny alin aerae in
the vonting L b (Skaentay et al, 1971,
The wrovetiea sl ectimaled sensitivities of the weth.

o for PCWe are shonen in Table IV, "The recidura of 1405
tound in itk as A funetion of the lenpthe of time of (eed.
. foe see leetented in Viporen 1 4 The PR concenteation

WA S Agr Ferd Chiann | Vel

LNe A gara

Sy i oy \ [ORNN
o
. .
. e
. . '
. ¢ T
e
. ‘.
A
.
(T R

DAYS
Flgire 2. Ginph showing tha coneanbrations ot FCla (parta per
million, leenh walght) tn anlk as a function of Inngih ot thna al
1000ing hrown cargboned tn tha Aaley tatton

01

O .

.
— S U QU WY
1) 51 TR s )
DAYS
Flgure 3. Ginoh ahowing lhn cancenhiatians oi B Gt g
mbtion, tioth waight} In milk as a funciion of langih of limw of
feeding grey cardbonrd In the dabiy tnlion

' [
b vh Wy

PRI
Kl 1w )
DAY

Flpire 4, Giaoh shawing ihe conernltalinns of PORS ()
midtian, foonh weeighty btk s ot ot Teagis of
fneding racapaler paper by the davy catinn

Ahinen fur v 2esm entrreponded b e ek de

tovel, Neplicate naabvees wore mde of ey
1the 20 jead B dav itk canipd
crnle:

o
ereta nee Betod in Tnble VOVhe conerotral
o Ll in Figuses 14 sl lnl-h v
were sl cornes Cee Bon pee cent tecov i

Vhe igeren thee ol POy the b
of the ane wer and b el ooy ot
leands an fe e vl e o Ve 4o
Banrd oy the fevel of PO inlnke 1
Tianb i exprctedty hip

tionn were b o fowned ¢
VE Flie sl fedd commgontes pnper b g
velopert dintihen whiel coastui o fhee

Wk e
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\ Table 1. Fred Compoeitinn

' Constiluent wt, %

.! Taper 30

H Ground allalia 0

' Corn meal 30

| Soyhean meal 3
Sudlum ehiaride . 1
Mannsndium phorphate 1
Malasren 5

'

Inp at retention times of 2304, W3, and 44 8 min which
ceneepavled to thow in gas chromalogtams of Ainclar
1294, The metlusd of isolation and determination sl per.
mitted analysia of Aroclor 1242 which ey be cnmmonly
precent in waste paper,

Annlys n for 44 clements (AL, Av Ax, A, Ba, Bte, Ca,
Ce, C1, Co, Cr, Cn, Cu, Fu, F, Fe, N1 Ia, K, La, L,
Mg, Ml . Nn Nal, Ni, IUv. N, Se, Se, Sm, Su, Sy,
Ta, Th;, Ti % petformed using
node ation analvuis. Milk somoles
weie mpbes were povnd and wixed,
The samples were dried and 1 g of ench was subeampled
and weighed inla a polyethylene vial (15 em id. x 2 cm
high, The somples were isrndinted twice, once for a hart
peind (which varied depending on sadivm and «Wortine
content but on the order of § min) and spain for o yetied
of approsimately 4 be, The neutron Aux to which the sam.
ples were exposed was phout 1002 neatrona/em? per sec
(1.2 % 10 for the shart isrndintion and 1.0 x 10'? for the
long ireadintion), After the rhnrt irradiations the kampics
were counted wilhin a few mimites on n Ge(Li} counting
ayrtem for a petiod of R min. Data were acquired using
nuclear data Na, 4420 mudtichannel analyser and stored
on mapnetic tape for tater processing. For the long irra.
dintinna, the samples were counted as koon as prnctical,
connidering the level of the retivity due (o sodium, This
petiol of time varied {rom 2 to 6 days ofter the end of the
radinting,

Aller acquisition, thr tlnln were processed using an 1IN
370 eoiny e o The main fune.
tion of this propram is te hml the areas nnder preselected
peaka in the 5 speeten, The program fite the peaks to a
madified gasasinn distribaition, assoming & amall axvm.
metry for the prnlu an a backgrownd represented by o
||nn||tul-\ Pty T program s capable of
(eacting inteelerence vlnu to penks close to the peak of

Tahle 1T, Natn Relevant to the Feeding Trinl

Palide VL Caneentration of 118 boitinbly
in the l'u 4 Compunenta

PO,

Sample pph
Nrwspaper 120
ftrowen cavillmard 41
Grey cardhnayd tn
Compriter paper 20
Grouned alfxlfa L]
Tnrnonead <h
Snybean meal 15
Sedlinm ehlorkde <4
‘Monozndinm phoephate -4

Maolarsen . 2

lerest,
compmitan of the peak arens delepined e ali
penk nreas determined for standarsds eon aneder known e
cmsinnees.

The detrrminntion of cadminm and dend wo pee
by dey aclunge & 0 of the camplea Gap ta 4707) by o
speetive ADAG methnd: (1065) followed by annlyey: g
convenlional Name atomic aheoeption gpect tphntamet
with a Perkor Blamer Model 303 st nement, Hhe odete
nation of wercury was accamplished by oxvpen Tk tan
bustion {(Gotenraann and Lisk, 1960) of 1 p camploa slry
weight) anrd Namelesn atomie abenrplion anatvria (Hateh
and (Jtt, 1069),

RESULTS AND MISCUSSION

The cancententions of I'CBain (he feed compon
listed in Table 108 Paper wae (he maiy
PCNs in the cattle dicta Crey Cardboned aned

cardfoards are made from teeveled pupse
f

The compntation of parte per million wis et o
with

e ensdlmard produrts, |n
can AT TRRTHTe f (he
wsunlly prepared from virgin weed el
does oot contain reeveled condd it
however, may apain contaio I'Cle The preenve of e
of PGB in other of the feed ransttunals mav e due to
the wbiuitous presence of theee compnonrta, Ac panted
out by Piice of al (1972) PCRe hnve beew identihied oon
range of snmples incheding kedimenta, river watee rewnpe,

e ponterde ol
Ink wadd o wr,

Talal
prilets®
eanznmed
Wi of ring
Cattte cow, Iyiat,
Paper hreed kg kg
Newnpaper Hetsteln 682 14
Hrowne 0% a0
eavdbeard
Grey canks Ayrshire 500 1a
hoaed
Compater Hnlstein 812 al
raper

*Cantarmng Y papet

Fodal
ik pres
Muerd during
A shitlar

Takal Total et bowd

ren D itk [l 5
nbake, Gon of  produeed alely teaye e
mp /ey feedine,  duing helore Yo ik
ey Wi ays Crial, S el Ry poesbantlen
oo ak 100 i MY

0,080 m an 1an e

0.104 3 667 RN e

0.064 a0 %27 T na

L O R X NV AN B S TR AR
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'r.m« V. Realducn of POl in Cattle nmm noil Exereta

d (|\||I» (rm.h w!) n cow lvd

llrnwr\ crry Com-
Hewn- eard- eard- pmfer

Tinnue paper bnard  board paper
Nrain 22 6.0 kL) 1.8
Jeart 1o 9.1 LK) 25
Kidary an 12.1 no 17
adver 24 10,3 210 5.1
fipicen 6.7 5.0 <15 5.4
Nrinket fat 110 6.0 220 67
Omenial (at 175 1.3 1480 96
Renal fat 104 76.0 1510 110
Chuck 11 16.0 -0 1
Nound 1 5.1 30 5.5
Urine® <10 <10 <10 <10

<4 29.0 <14

Sted ~ny e Inat day milh won rampled.

Aty RO

|
! 3 ‘ ]
: i v
o
, ¥ ’ AMe10AS 14 s use

S T N S T T R SO
[P T O L

A of (Inp) mitk samales on e
(VNG fy o (hn e tod qeey ¢ asdtaated: (rudello) grey £

P A (letban) Al satandy 1242 (dastind finet s

e

mend Thie abgnee of efeeated coneentrations of PO in
hiee ik aned 1oty 1 anght ey toreflect Theis dy
el nlorglion awange (o n shotler sed e e of
tindn o the pat, Tlis may eanee the meaenred in

hi pter paper to he comewhal boeer

of milicamples of each of the

A

then yetnnl
grevend papere neee Enken ab thapouphiv mived goios to

bobt 2 gy it 0 RE R EERTT
annbysie to mivinize e ity thit n Jine el
of poper waa monlysed Fla (e vadies bl in
for dhe initial coneententinns of 1°CHy o the papera fiad
ieved (o le teprere st abive pied valid

10 5 s bines chenmatoariema of the nulk rample
ihe tnst doy G0 day) Trenn the cow Ted peey eaeedlnned
(top o topram), grev cantlunnt Dniddle o t
rram}, neel Ay e 4217 fabnsdiml ined nowel 1200 (Latton
rhiomatopsnm). Vhe covseepoambing peak rlention times
et Mol of the peaka in

in the chrnmntigzenims are o
e chromalogeama of Aroclora 1292 nned 19%9 koo g ar
in the chmdoprama of grey cnrdboaed. Certain peks
nucl an thare of Arorlor 1252 and notably (haee o the
cheemntnpeam of prey cavdlnard having rety ntion e ol
6,13, 130, 510 260 paass weer ahaent in the s heoadn
rram al nilk (uu ently, erttnin praks ruch nr the s
rwergiog sl |
amnller i the
neaks in e prey cantbeard ehromatopenm, 1
cnting Iack of alotptinn or possible metal
aosplion, ‘The came spretomm of chimontigiplic peaka,
with the specihie anes menhoned above sedueed in vire
Mo ppprarest b e s hioma e of 1 wues of The
fedd grey cardboard, Faeh of the other poper tepee Gnewn.
poaper, biown vandhontd, nied computie goapesl il geaks
contespording (o Aroclor 1242 n well ae 1258 The wlte
b fisenrs Trom these eows alo shawed approvimately
the kame specteumn of peaks, i.e mninly thows of Arew o
1254 angd only annll o5 negligibie Tovela of thone in Aves tor
1242, The somne peaks (hat appencerd amallier in mdk anig
tissues of the cow fed yircy enrdbontd neain were seda cod
in nize in the milk and tissues of the other rows. “Fhic
wanld therefore further indicate differential abwarplion ar
metabalism of certnin of the enmponenta of Arevlor 12
nng 1242, 1t should he noted, however, that the elre o
alfinity detector respanse of Araclor 1242 ia ooy alvmt
one-thitd that of Aroclor 1254, The alvenee oc nenr ab.
sence of Araclnr 1242 may at lrart s part Hiesefore uve
been due to a tnck of detector sensitivity. Differentinl e,
tabolism (Gennt et af | 1071 and rbernpe (Cotley vt al |
19735 wf IPOR i eate has nlen been indinted, The eorra
tion and prisictence of PUTa in eown milk, it slorape i
tissties (Fries of al, 1012, 10972, 1Y lnh-unw etnd VMY fina
chenhrecker ot o, 1%2) andd ite finnepl
Hhe bovine ('lndonow and Clien, 1050 haee b

Faeretion of PPCHs i the urine and feces was min

0eom

deciable (Fahle 1V) bl some elimination of FEOR- wne
obeerved in (ne wrine aol ferea of presdide
Poire il 1Y12),

fibdity cocfficiente, the ¢
ool divided hy the oo
relb wall,

e it

Apperent o
winnn the freal
wete (ll‘ll-nuilw(l for iy anntter,
fetn, Smer §

s b oy

aoed Crvde

10 Wos anly one n Trvee by pog

Ao el
I,yv of the papes contaoming gulleta Fe
3 ol the

ehemicat comparition nnd o
Painieg e e fe e a0 ivor. ase
Fbbe V1 chec (hat The sililiti
Y amld peain tn M gy
wilicantly clmnge e chemiend g
connngdete b and fhre pedlige Vhe
gl
the cenen e oty P
wenht efaily s el

e elige Liliibitio
Lisn s abspe tdsility
cetced e Rbeotews and Vi St (30011
aatter bz dubibaes npree with e e of Mot
Kewed (P71} i that ceangniter et wo
follwed v wi cardlesed, ey e
poper. Dlaceces, the e oo deges b o
nod peev rardhinants were noanh los
ol et oo gatin b cp e

¢ containing g e

e greate ko
NN A

ven i balds VI oo the v

nl g

o il et g

FPhe s sty

¢ thaw the o o
Wisarnt £ ormbs pors
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Pabte VI, Chemlenl Companition of Paper- Containing Pellets nnd the Cisgedete Ilnh-m- 1 nllnll-b( wn

:,( llr_o;m ‘"'““‘vr--v——»-« T ) T (,1.1y
1 cardboard paper Newspaper cardhoard
i Peifels_ Ratlon__Peficir Ration_ Pelieta_itatlon _ Vetiota_ Hation
|' Crude protetn, 4 e iz.¢ a 13.6 tra 1.a 1.4 12.4
i Cebwall, 5, 41.4 43.1 1 3. 1.9 40.17 0.6 4.0
. Cellutone, % 20.6 274 5 26,5 2.0 22.9 KEN) .5
Lignin, B 83 . 19 5 5.3 1.7 6.9 .1 a4

Table V1L In Vitro® nnd in Vivo" i
Fedtotho Cown

catibiitien of the Paper-Cantaining i'efiets and the Compiele Hationn

Campmifter

o ' Nrown Gray
- v cardboard, % paper,© G apaper, % r'ﬂ:“vn'\r(l T
; SISttt e S S Pty SRR S e e
Pellet ton Pellet Natiow Peliet Ralion Prllt‘l IhHm\
Dry matler €% 1.6 %.1 1.9 60.2 50.08 59.5%
Cell wall 0.9 26.0 16.0 3.1 ac.n 3.2 15.17 i
firoteln 47.1 2.7 G4.4 9.0
o 1ellet di hititirn ware delormined ro. * Ratinn digedtibilities wete deteemined in vine. © The aninnl fed computer paper wan

siek Auting the funt 2udayn of (i digention teint.

tien for these Lwo tations were nlso lower (han expected.
Fhe peotein dipestiliilitica of all four rations rhould have
Deen rimilar beenuse the natne profein rources were used
ta suppicment each dict. Since there was only one niimal
per treatent, it in probable that the difl

v aned in m(m digest ibilities cauld e nunlmml to
animal varintion,

The teaubtn of anndyris of he papees fed, milk (sampled
on the last day of leeding papers {o cach caw), diver, kid-
ey, sl munele (muad) (Inken at tha time of sinughter)
for wtaln nmt other elementa by neutron activalion and
slomic ahrapbicg anctysie are Sisted in Vables VI and
IX (ere paragriaph ot end of paper sepasding supplomeita-
ry mateda)). There was no coreclation between the con.
tenteation of pasticnlnr elementa in the vatinun panpers
and Uhelr devels in the reapective tisauen of milk rnptes.
An would he expected, corfain elomenta such as lead and
cadmium tended ta Lie hipher in liver and kidney tissue
thun in tusele ar mitk einee (hese argans are knowe 1o
concentents henvy metals,

Coneidriing togic elements, a high conernttion of frad
(A0 pm) fnanud newspaper may have derived tnepely
from the ke used i the coloved pages, Hankin of ol
D11 sepasted 8 ange lrom & ppm of tead in Waek and
while papes o 00 ppas in colored pages. The inka
rnced I 270 ppan of dead in black ink tn
in yellow inke (taby il (e than 00205 p
fead fed ax lened niteata tn cows was fousml 10 b excrete
I itk (Stanley o al, 1071}, The roneentintionn of boad
in the ml'"\ 1744 ARy ppmd aad iseue ssnples (0D 7.5
ppon) ae i abonl the same tange as hate segpmrtesd i
typir ol for fmd ise ity presbsieta and ment (Seivoedin of
ol 1GH), T he contentratians of |
oue mitk €102 1 ot And Femoe (001221 1 ppm)
appeard lugh and of coneern, These enneentantion
ever, pre i the sagee o
tvces ASehaewelee, 1900 Burisim administered subeota
v as bt ¢ o paninen e wns Shawn la
nevinddate in the fllaw e Ve i desseazing ool
w, dhpeative timd,
neve ( Duaicls ot ol (20
foumdd mn accrnnlation of minernla hy beel livee in enitle

, Ind newspager,

In simmary, eattle connuming a diel contrining W%
(ln writht) paper exeieted wp fa 76 pph of PCENS G ey
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