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SWMVARY CF ITFORMATION O THE
POLYCHLORIUATED BIFHE.YL (PC3)~-SILO PROBLEM

This su=nary on the PC3-coatezinated silo problem was prepared from infor=ation
provided and opinions expresscd at e meeting h=ld on {lovember 27, 1972. The
individuals attending the meeting were Lymn B. Willett, Ohio State University;
Roneld Werdlandt, University of Kentucky; George 7. rries, ARS; Harry Geyer,
BS: Everstt Warwick, ARS; George Mcuntney, CSRS; and Cerald F. Combs, $23.
Noat of the infcrmation was provided by the first three, all of whoa have hed
extensive research or Extension experience with this problem,

Cenclusions

1. Most of the contanminzted silos =re located in Ohio, Xentucky, Indiana,
Tennesses, and the adjacent areas of adjoining States,

2. Approximetely 5000 silos were built in which PCB-contalning paint was used.

3. Residues of PC3 {n milk froz ferms with these silos caa be expected 4o
exceed the FTA tolerance level of 2.5 ppm (fat busis).

h, Because of dllution with other ailk, the problem presents no real hazard
© to the general public.

5. At the ugunl contaninstion levals, a member of & farm family coastcing i%s
own nilk over 3.5 years couvld consume approximeinly 50C ailligress of FC3s.
This 13 Lelieved to te the minizal egount whichi hes produced clinical
effects in man baszed on the Jepanase experience wherein it was consured
over & much sharter rericd of tixzs,

"6. The cost of replacisz & 14':50' silo is about $3400 if the harduvare is
. yeused.

7. If PCB-contaminated 21)x 13 deiected by & regulatory agency, the lcas of
feed and =ilk could involve an esditicnal $5000.

8. The only counter measurs kncwn to be ccmpletely effective is the replace-
ment of the contanineted siles. ’

J. Cleaning tiie silo ard rescaling with e water-base spoxy, hydreclic cenent,
or & furfuryl alcohcl resin hes been effective in short-tera studiss szad
would oaly cost 2bcut 3400 to #%£00.

0. Sard blesting, wire brushing, ani high pressure water 211 are effective,.
Jethods of cleating silesitefcre resealing.
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‘21, An educationsl’ program carried out through State Extension Services
4n colladboration with producers and field men of producer groups is
considered to be the most practical means of correcting this problem.

/ 12, If PCB contazination could be included under the Pesticide Indeamity
Progran or 1.!‘ milk could be collected for testing at the farm level,
greater cooperation of local producers in eliminating this source of

PCB contaninetion could be expected.

Number and Loeation of Silos
The silo sealant "Cumar"l was developed in the 1930s. It was a
private formiistion devclopad and used by the Concrete Silo Company.2
In 1966 the assets of the conu-ete' Silo Company were dilvided among three
.'lueetuor companies, all of which use the cuﬁm- naterial. The successor
eompnies wei-t the Michigen Silo Company, the Bloomfield Silo Company, and
the Monteagle Sillo Compeny. The activities of the three coupanies

.

Cuxar is the n2nme of a cocting used by several midvestern silo ccmpanies
and iz responsible for wmcat, if not 2ll, of the Aroclor-coataminated
silos. This coating contains TO-1b Aroclor 1254 and 20-1b Arocler 5460
per 47 gallons of paint. It should not be confused with Neville R-1-6A
resin that has the same name,

-2 ’ 2"
There are discrepancies in the name of the origlinal company depending
on the source of informetion. 1In sc3e versions, the Michigan Silo co.
was the originel ezmpany. Its name was changed to the Concrete Prcducts
Co. which leter divided into the three companies.
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centered in Ohio, Indisna, Kentucky, and Tennessee. In addition to
these States, it is known frcz regulatory experience and from irnformation
supplied by the silo companies that the followirg additional States alsc
have eontaninated silos: Michigan, Illinois, Alabema, Ceorgia, MNorth )
Carelina, South Carsline, Penasylvania, Maryland, West Virginis, Virginia,
end Bev York. '
' Estimates of the number of conteninated silos bullt since the 1966
n&(uizaticn are available Zrca the t’z;.rec companies. WMichigan Silo has
reported 108 seles of Cumar curing this period. Hountee;ic built 350
silos vwhile Blo;:zntleld tuilt 245 silos in Kentucky during this pericd.

The number of silos built by Blcoufield in other States during. this period
is not available. As many es 1000 silos na:f have be=n built by the three
' ccupanies during this period. The reccrds of silos built defcre 19€6 were

not available and it is our inprassioa tha;. they do not exist.

Fries has estinated fhat shout _50_(1(_)_contmintted 3ilos were bullt.
This was based on the groﬁuc:isn of 1000 silos during the last & years.
If 20 yeers ere assuxed as the period of active construction and the rate
414 not change, 5000 silos woulé have been dbuilt. A Mounteegle ?epreaentn-

tive has also estizated that evout 5000 to 6000 silos were built by the

pr t and pred ar cozpesies.

. In 1970 the Bunmore' office of the Food and Drug“ Adninistration
detected six farms in the Mertizsburg, West Virginia, area that hed con-
teninated silos. All of theses far=s had Michigen silos duilt by the
sane bullder. Only one of these farms vas on the list of sales by
Michigan .':no after 1966, While the‘si.uyle is small, the numbers are
consistent with the conclusisa _:hag about o'ne conteninated silo in five

was built after 1966. :
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It vas renli:ed that some of the silos are ;mt being used, have
been torn dovn, or are on faras other than dairy farms. Considerirg
these points, it vas felt it would be helpful to perform a survey kof '
individual nilk samples in a .xiven location in order to provide zore
wmnt.ion l.bout. these questions. Such a nux;vey is possible in a region
of Kentucky where 230 farms were shirping to s single cooverztive.
Because sone of the shippers have been detected -vith PCB residues, the
cooperative has been quite interested in checking all of the individual
producers. With this study Fries and Wendlandt would hope to lezrn (a)

the pumber of silos that exist; (b) whether or not there are azy other

sources of contamination; (c) the ruzber of silos built before 13¢5

compared to the number built after 1966; and (2) to deteraine if it is

..’“lfbll for experienced individusls such es field cen of this ccopany

%0 determine before the analysis vhich of the farns sre likely to be
affected. L o '
‘ 'Blgniricuﬁce of Residues

The significence of the conteminated silos can be evaluated frca two
viewpoints: as & possible health hazard to the generel public azd as a
possible b;dth end c.concmic hazard to the deirjmean end his fenily.

The situation does not'prcunt [ 3 tiknificmt health hazard to the
general public. Most of thf contazinated silos are dispersed and milksheds
usually include a large punder of farms. If. is unlikely that any =ixed i
milkx supply vill have l:l;r;ificmt PCB residues. This éoneluslbn has
been co;ﬁmed by FDA surveys. - ‘

The significance of the problex for the individual farn fecily zay

e

be consideradly different. As a gven‘ern‘rule, far=s with these silos

C e
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produce nilk containing approximately 10 ppm PCB in the milk fat. Levels

2 to 3 tizes higher have been found in a few cases. If the ﬁm fazily
drinks their own nilk, a residue level of 10 ppa and coaswiption of 1 liter
per dsy would provide an 0.5 grem inteke of I;CB in 3.5 yell.r:. Short-tern
‘§.Me of 0.5 gran PC3 hes caused adverse effects in hunaps. Leng~tera

dateke is probably not as serious as the short-term intake bectuse a larger

Mion of the dose will be excreted. However, the possible subacute

effects of long-term intake have not been evaluated.

" A second hazard to the deiryran 1.3 econcmie. The actioneble level

0 n;- PC3 renidne; in milx fat is 2.5 ppm. Almost without exceptionz,
dairycen with these :i cs will be preducirg milk with residuu ebove the
sctionable level. If a durynm is detected and removed frcm the carket,
‘his financtal losses vill be substantial. The exact loss depernds on a
puzber of factors such -é'sixe of ope::tion,. tice of yeear, feeding prograa,
. - ote. . '

Three sources of 19:: are the silo, the silege in the silc, and the

milx. Using = 14 x 50 concrete-stave silo as an- ple, repl t cost
was estinmeted by Willett to be about $3400 1f the hardvare, roof, wnloeder,
ete., could be reuseci. Cleaning and resealing could reduce this cost to

. 4400 to $500. o ’

f, —

The loss of cantuimted Teed can de quite vu-i-.bln. The 1ix50 foot
‘nilo eould contain t.e.;mch ’cs 150 tons of silsge. If all of the silaée
vere J.cit it could cost $3,000 to replace it with hay even if one
-cd thc low pr.lce of $50° per toz of huy. This cost would be proportion-
: ltoJ; hu :lf scae of the silage had nIrendy been fed vhen the si.lo was

detected.
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The value of the lost milk could easily be the most significant item.
A 1kx%0 foot silo would provide enough silege for half the dry matter intake
of 40 covs for a 6-month period. If the ddrym.n lost his market and the
initisl concentration of residues wvas 10 ppn it would require u.pproxm-te.y
10 weeks to return to the market. If the 40 cows were producing 30 pounds

of ailk per dsy and the value of thc uuk vas $5. 00 per hundred, the lost

3 production would be vorth about $k, 000.

When the covs are produein; unnarketable milk, their body fat residues

-are also too high for sale as beef. Thus, the dairyman would not be able

40 raduce his losses by selling the contaminated cows and replacing them
with clean covs.

Eliminating Residues

. !IIC most effective way to remove the PC3 pro'blcm is to replace the silo.

. mn this approech is the most effective, it is also the most expensive. It

‘between 10 and 18% of the cost of replacing the silo, depending on the type
]

will probably cost the livestock producer in excess of $4000.00 to repl‘ce
the silo. : - '

The results of a relenrgh program at the Chio Agr:lcuiturnl Reseerch axé
Develomment Center (OARDC) have indicated that PCB residues .can effectively
be reduced in contaminated silos. These results have been achicved by cevefully
eleaning end recosting silcs with materials that form & barrier betveen the

silage and the silo wall. The cost of cleaning and recoating a sflo is

>

- of coating used. This research is now being continued to determine if silege

from these recoated silos can be safely fed without contamzinating the milk
and also to d’etemine if the costing continues to de an effective berrier when

the sido is used continuslly. ° : Lot
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Possidbly the most important aspect of recoating & silo is the cleaning
of the s.iln wvalls prior to applying the coating. Coatings will not be
‘effective unless a clean and solid surface is prepa;-ed. Smdblnitins is an
4dsal means to clean the silo, but the cost is greater than 50% of the replace- |
.lut cost. Dust must also be controclled when sandblesting is used to '
prevent widespread contamination. ) '
Alternatives to sandblasting are vire brushins and hish—pressﬁre vater
{500 psi}. The wire brush method requires a great deal of labor. When
high-pressure vater is used, the run-off must be controlled to prevent
e;ntainction of streexs or other parts of the fars. Under no circumstances
should an orgsnic (gasoline, etc.) solvent be used to cleen the interior
of a s1lo. The solvent would only serve to spread the PC3 conterination and
would interfere with the bonding of a new barrier coating.
e Reseerch hes provided irforzaticn ebout some of the necessery
properties of coatings if they are to be used as effective barriers to FC3
l'.nidnu. First, it should not' contain a solvent in which the PC3 is sol- -
tble. This type solvent would dissolve the PCB from the silo wall end
meke it part of the nev cozting. 4 sol\;ent—bued coating ney make the
contanination more severe than if no new coating was used. Second, the‘ new.
costing should provide a thick barrier betwesn the contauineted silo wall
and the silage. This means thet two or more coats of the material are

necessary. , . . -

>

Three costing systecs ,' of 12 tested, are prajising as & means to cover

. the yrrd.oul'l:r contaninated silo surfece. These are: a hydraulic cc.'xentl'a

2 Bydraulic cexext {3 not e sand and cezent plester But a speciel cement
that forms a wster tight bdarrier. ’

-

2 Trorosenl® - Standard Dry Wall ?rc;ducts, Inc., Kieni, Fla.

s w394
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with an acrylic bonder3, a water-based epoxyl, and & furfuryl alcchol resind
eonting. Testing of thesec materials is continulng to deteramine how long
‘Shese coatings will continue to be effective barriers to PCB residues, when
& sflo is used continually. The aforenentioned coatings, when applied to
contaninated silos, reduced the level of PCB residue in the silage adjacent
‘ lh the silo wall to less than 4.0 ppa (:h;y matter basis). Prellminery
ruon;eh results suggest that if the level of PC3 in the silage sdjacent
to the wall is less than 5.0 ppm, the milk prodt‘xced by cows that consuze
silage from the silo will be less than 2.5 ppm (fat basis).

Jdentification and Elimination of Contaminsted Silos

ﬂnre are several points to consider before propesing rethcds of
ddentifying and elimineting contazinated silos. Under presezt cirouz-

. stances, the dairyaan mey uot be too concerned aboul checking his silo
for contamination or correcting such a vroblem if he has hed no difficulty
marksting his milx. This situation could chenge rapidly if the prcducer

. redlizes the pote:{tial danger ‘to his femily and the losses be uoulﬁ ioecur
1f regulstory agencies sampled milk at the farm level end found his to

be conteminated,. '

3 . . .
Acryl-60% - Standard Dry Wall Products, Inc., Mieni, Fla,

b , ’
009 Epoxy™® - Actioa Plastic, Inc., Cherlotte, Michigan. : 27

s .
‘S$1lenzerete* - Universal Cooperatives, Alliance, Chio.

® The usc of trode pames i3 only to identify tke products used. The use
of these nazes i3 not an endorsement of the productis used nor meant to
discrininete eceinst similer products nof. meationed.
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" This situation alnost precludes the possibility that the Department

. oould beccne involved in an active progran of detecting conteminated silos.

If they vere detected it would be necessary to report them to the regulatory

' egencies. It {s doubtful 1f many dairynen would be i{nterested in cooperating.

The Departnent could prcbably only work in an educational roll present-

ing the facts of the situation, the conssquences of action or no sction,

. end providing assistance in locsting laboratorieés to perform analyses.

The progre= could be cerried out either through the Extension Service or
through the fieldmen of processor groups. The latter possibility is
worth exploring because the fieldmen will be in contact with 211 producers

r.nhu' than just some as is often the cegse with Extension. A second

possidle benefit from working through {ne processors is the po'ssibil:lty
" that there will be greater incentive to do something becsuse the processors

' have an obligation to produce a wholescre product.

The situation could change drastically if one of two events occur.

If regulatory egencies step up their activity, there.vill be grester

_ sdvantage to the individusl farzer to detex;nine vhether or not he has a

contanination problem. " As poted sbove, the cost of cleaning up e silo
Defore detection by regulatory sgencies i3 considerably less thaa the cost

after a res'ula.to:-y agency detects hin. The second possible change would be
-~ .

the inclusion of PCB contemination under the pesticide indemnification

progran. If the dairyman éoes not feel thet it will cost him & considersble
smount of woney, he will more likesy determine if he has s prodlem.

It should be noted that Monsento Chezicel Cocpany has sssuned pertiel

-

MONS 043976

H




X4

20

responsibility for the cost of cle:tning a muber of silos built lince 1966.
ﬁny bave generally become ianvolved only after the detection by regulatory
agencies. While this will oot affect the old silos, it is a ratter that

.-oould be explored further in any clean-up proposal.
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