ILLINOIS POLLUTION CO"m‘OL RBOARD
March 31, 197

In the Matter of )
)
) #R70-~5
)

MERCURY STANDARDS)

Opinion of the Board (by Mr. Currie):

The Board has today adopted new regulaticons designed to limit the
contamination of water and soil by mercury and requiring the reporting
of substantial mercury uses. This opinicon cxplains and gives the reasons
for the Board's action.

Mercury is a v1rulcnt poiscn whose indiscriminate discharge into
the environment has more than once resulted in hunan tracedy. In the
1950's one hundred ten perscns woere killed or soverely cdisabled fron
eating fish contaminated by ”n'pounds digchare from a plastic

manufacturing vlant in Minam: 1 Still more rec v, children
in a New liexico ra mily werc :~-;»u_:ﬂ.ﬁ disabled Iron estlng pork from

March 1970

an aniwal that had been fed sed secas, And

the Canaduoan governnent suspondod ; Lel Jiszhing ir St. Clair
becavse of mercury concentravions in Zish g bich az 5 attrinucanle
to discharges from plants manuiactzuring chlorine and caustic scdea. (Cna

Oct. 8 Ex. 2, pp. 1-33; Bx. 4, p. 2).

The Lake .St. Clair experience hos pronnted an enormous concorn over
mercury polluticn. As a result ol rapid fecderal and state action, sig-
nificant reductions in mercury discharces to Lake St. Clalr and oul
heavily affocted areas have been brouveiht aboul. Towas and Wisconoo
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compounds. This conversion is likely to occur under conditions common

to Illinois strean beds and to soils (Oct. 14, pp. 11, 44, 73; Oct. 8
Ex. 2, hpp. I, pp. 14-15). Accordingly it makes scnse to deal with all
discharges of mercury and its ccrmpounds on the assum ption that they may
end up in methyl form.

2.} Once mercury getls into the environment it neither degrades to
harmless substances nor geases 0 exist. Mercury deposits presently existin-~
on stream beds will be a continuing source of methyl mercury to the waters =
for many vyecars (Oct. 14, pp. 47, 56). Dredging of deposits has so far

proved<ﬁjdoubtzul value, since it stirs up the mercury and increases
water concentrations for the short tcrm { Cct. 14, p. 54). Moreover,
mercury in bottom sediments is often converted to the volatile dimethyl
mercury, which escapes to the atmosphere and comes down in the rain many
miles-away (Oct. 14, pp. 44-45). In short, mercury once put into the
environment remains where it can do harm for a very long time.

3.) Mercury is biologically concentrated by fish on the oxder of
3000 times (Oct. 14, p. 11; Oct. 8 Ix. 2, App. I, pp. 15~16). This means
that very low concentrations in water will result in substantially higher

concentrations iz fish, which people eat.
4.} The toxic attributes of mercury can be summarized as follows:

¥rirst, as to fish and aguatic

/1 of mercury from morcuris
chloride is said to have injured or 1

lebacks, and 0.006 1ng/1

to have immobilized davhnla, an imp od, in 64 hours {Cct. 8
Ex. 2, App. I, pp. 5-6). There was test IS 1L the behavior of gold-
fish is affccted adversely when water col - ions reach threce parts

per billion (Jan. 27, p. 226).

Second, the federal Public Health Service has tentativelv adopted
the U.$.S5.R. standard of 0. 5 zU/l as @ drinking water standard {Oct. 8,
p. 6). The basis for this standa as follows: the blood cells oI
a person showing deifinite synntoms mercurialism contained 1.2 ppm
of mercury; his intake of mercury stimated at one milligram per
day; a safety factor of ten results in an allowable total intake of
0.1 mg/day; drinking water is ausumcd to Cox%r*butc 1/10 of the total
intake, or .01 mg/day; the ave 3
permits a concentration of OO) ng/l in drlnklng water. (Oct. 8 Ex. 5,
p. 4).

Third, Canada has adopted, and the Food and Drug Administration
has proposed, a standard of 0.5 ppm in fish (Oct. 14, p. 13). Sweden
has prescribed 1.0 ppm for fish, with tho caution that fish should be.
eaten no more than once per week (Cct. 14, p. 77; Oct. 8 Ex. 2, App. I,
p. 17). Fish in Minamata I at the time of the disaster contained

<4
an average of 50 ppm (Oct. 8, Ex. 2, p. 2).

Finally, ono

At S o4 thiat theve may be no threshold for
some " types of mercury polsoning:
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"Work by Professor Cember. . . indicated in some studies of urinary
excretion that the mercury excreted was antirely in forms bound
to tissue fragments. His belicei is that mercurv dces not get out
of the animal cxcept as cellular debris. If this is the case,
then any exposure to mercury results in a long-term loss of nerve
cells.® {Jan. 27, p. 226}

Dr. Albert Fritsch, tegilnyDN before a Congressional committee last

summer, stated that "when speaking of
aberrations, and teratogenic efiects

D N

ol

of mercury contaminated subst

Whether or not the

no-threshold thesis is accepted, it is clear
that we deal with a hichly dangerous substance that can cause damzge
to aguatic life in concentrations as low as a handiul of parts per
billion, and that may be harmful to ran in the parts-per-hillion range.
5.) The above evidence, we belicve, amply justifies the setting
of a water quality standard at 0.0005 HU/L, which can be roughly trans-
lated as one halfl part per billion . Such a level leaves a margin of
safoty below concentrations at which direct adverse eifcctu of wercury
in the water have ‘ 14l in man or in auguatic life., More-
over, it is nocass i o water at leost this low if
we o are =55 in Jish Jdo not excoeoed the Canadian
and FDA-pro; a sta LT “ien., It is not enough to
make the water safe ot uring that Lish livina
in the water will be order to protect against a con-
centration of 1 ppm cntrate mercury 3000 times we
would have to limit “ration to about thyee tenths of
a part per billion. Our wat andard, e, 1s certainly
none too tight for this purp adde although
City of Chicago sampling has any in Lake
Michigan despite tests reputedly down Lo > nth of a part
per billion (Cct. 14, pp. 90, 96) have been found in the Lake
with as much at 1.5 vpm of 14, p. 57). Moreover, a strict
water quality standard is hothe non-—degradation policy
expressed in all existing . Although the City of Chic
detected no mercury in Lake Michicgan, anothery toster reoports ros
in the Lake in the vicinity of 0.5 ppb (Jan. 27, p. 332), and t
Metropolitan Sanitary Distirict of Greatoer ChJCuwo has detected
concentrations above 0.5 i vling its waterwavs {Oct. 14
Indeed, both the fish concentration factor and the lew backgrou
in Illinois waters so fax tested sucgest the poss g
tighter water quality standard. We are convinco
however, that 0.5 ppb is abe J‘mlu
without resort to ncutron a is
a lower standard would ther HJ
Phus: the stricl vulor o SR R R PR aof 0.0005 ma/1 vrovides a
margin of safety against direct acverse aiiaeclts of cury Do the waiors

of
(and parts pecr billion in air and water)" (Oct.

neurologlcal damage, chromoscmal
in human beilngs, we are speaxing

the order of parts per million

8 Ex. 4, p. 3}.

413



is neccessary to protect against the occurrence of unsafe concentrations
of neorcury in fish; is neocessary to avoild dezgradation of waters presently
relatively free of mercury; and permits rcaconably accurate mcasurement
withoult undue expense.

6.) Water qualitv standards are useful benchmarks to assess the
adequacy of pollution contrel mocasures, but the heart of any control
program consists of enforceable limitations on what may be discharged
to the water. At a minimwi such effluent standards must assure that
the water quality stancards will not be e:xcceded, now or in the distant
future. The gquantity of water in the receiving stream, therefore, can
be a relevant factor in setting en effluent standard, for in the
absence of dilution a given efflucnt can nrore rapidly result in an

T 3

adverse e¢ffect on overall stream guality. In the case of a nondegradable
poison like ncrcury, however, the concept cf assimilative capacity
has a less important place than in the case of the biodegradable o
denanding wastes for which the concept wes desicgned. In a body of
with relatively little outflow, the input of a ceonstant concentration

of nondegradnable contaminants mavy under andropriate conditions result in
a gradual buildup 1in O\“rall c01bwm“ngnt levels, as the pollutant may be

left bhohind os the water One is reminded of the saltinces of
the oo e £ mércer, thﬁ low solubi nigs
density of G i
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ignore the fact that a wat
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of water available. We have concluded that, boecause mercury discharged
into a waterway not now designated for aguatic life or for public water
supply is likely to find its way into waters that are so designated,

and because mercury discharged todey may interf{ere with any later up-
grading of water use designations of such waters, there is no hasis for
drawing distinctions based upon present differences in use, with one
exception for small sewer discharges discussed below. Present water
guality is taken into account both by the general provision that, not-
withstanding the water quality standard, no body of water is to be
degraded below its present quality in the absence of a strong showing
of ‘necessity and lack of harm, and by the provision that an effluent
containing more than 0.0005 mg/l of mercury is permitted if it contains

")

no more mercury than the water used as a source of supply. The quantity
of water in the receiving stream, as well as its guality, has been taken

into-account by providing that no discharge shall be permitted that causcs

a:viclation of the water quality standard. m%is provision.would be
unnecessary, because the effluent standard is the same as the water
quality standard, but for the facts that uprcury tends to accumulate

around the outfall; that it may remain behind after evaporation of the
water in which it is contained; and that there is a special plOVlClon
for. small dischargers that is not phrased in terms of the water quality
standard.

Beyond this, hewever, we have concluded that no greater discharge
should be allowed in the case of e to a larce hodv ci water than
to a small one. Because mercury is so highly toxic; beocause 1t i

2 not
degradablce; because it is biolowi\QJLV conc

entrated in fish; and bocaus
readily converted to its most toxic form, we beliceve that mercury
d1¢chdzge" everywhere should be kept as lo” as is rcasonably feasible.
The principle underlying the regulation we adopi todav is that no
discharge of mercury shall be allowed unless it 1s essentially unaveid-
able. To the extent that one half part per billion represents both

natural background concentrations and the lower limit of reliable detcction
this effluent standard means that no mercury shall be added to the water.

7.} The question then arises as to the technical feasibility
and cconomic reasonableness of a strict effluent limitation on mercury
Scction 27 of the statute properly requires that we consider these
factors., It is almost always feasible (¢ terminate discharges of a
pollutant by going out of business, and 1f the pollution is devastating
enough, it may be economically reasonable to reguire it. We do not
believe that is the situation with regard to any mercury discharger
in Illinois today, based upon the present record.

ins considerable information as to Illinoils users
of mercury. We are fortunate in that apparently there arc no lazne
I1linois mercury dlgchngp. from chlor_ ]“«.
chlorina and ckuagzﬂ soda 1n cells
the problem in L S 0 {
in the United States 4 SRR !
plants dischar h as sixty-six pounds o RS RPN
day {(Cct. &, U ;A IXT, p. 4; Oct. 14, p. 7). Monsanto, whicnh
oparates a chil 1 L1 plant in sz, T‘llnozs, wrote us a lotlor
Findly explaining that hospitals have diflficulty in rmociing our
: vowsard, but off no facts on which we coul:

The record contail
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haoe o rinding obl nharosnip in i1ts own opevaition (Y. l’ S) SRETES A SR I E TP
cugaontls that Monsanto may disci L r‘wﬁ orcury to thoe wa EE Y.

App. V, Table I, p. 1), A second letter from HMonsanto
puw]ivution of the second proposze d final ura;t conflude i
plants could not meet the 0.000% wmg/l standard but gave insuflicient

> jJustify any amendment of the regulation.  We have delayed +a13 acti
«5 long as we can; 1f Monsanto has trouble with the regulation it is free
to apply for a variance.

Information from the laundry industry made clear that mercury is
not nceded in its operations. “l'hough nercury has been used as a
bactericide and mildew control agent in laundries, an alternative has
been developnsd that is egually offective and that does not contain
any other polluting materizls. The Professional Laundry Institute
reports that the businesses it represents have discontinued the use
of mercury (Ex. 15-8). Cowsoapontly, as a supplier testified, "establish-
ing ctringent mercury discharge regulations need not be a handicap to
the laundry and linen supply industries" (Jan. 27, pp. 328-29).

Hospitals utilize mercurv as a diuretic, as a tissue preservative,
as an antisepiic wercuvocHrome), and for various purposes (such as
pressure measuranent in manomoters) in laboratories. Two witnesses
estimated vhat a small hospital micht discharge as much as 150 pounds
of ‘wmercury per vear (Oct. 14, p. 42; Jan. 27, p. 258). Obviously this
guantity of mercury is of concern. The Director of the Departnent

of Biochemistry at Michacl) Recse lospital in Chicago, however, testificd
that morcurcchrone use has declinad to aboul ten grams per yoar in

that hospital; that the total amount of the rost common diurctic used
there Jast vedr w aboul 4 grans; and that the only significant hospital
wmercury probkls that : (Jan. 27, p. 161). Ve arc
convinand by this testino noof meroury in hospiltal

33
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Mercury compounds (principally rhenyl morcury compounds) are used for
two related purposes in this industry: ©o prevent the deterioraticn of
latex paints during their snc;f life bzlcre use, and to pravent mildew
in extericr opaints, both latcx S t-based, after they are zonlied
{Jan. 27, pp. 197-99). 1In the taxtes in 1968, 40,000 pounds of
mercury were used (at an avora;e conc:ztr tion of 30 pom) as a latex

palnt shelf preuervat ve, and 720,000 3 were used to fight mildew
in exterior paints (at an aver: tion of 500 pow) {Jan., 27,
p. 197). Without a shelf prescrvative, bacterial action would destroy
the latex paint before it could be applied (Jan. 27, pp. 199-200).
Mildew protection adds one to two years to exterior. paint durability

(id., p. 199).

Mercury discharges from manuidcture occur when palnt residues
are washed from the tanks in 1 paints are mixed {(id., p. 185).
There is no effluent from equl ing in the case of solvent-
based paints, and therefore any me v discharges from the manufacture
of non-latex paints are accidental and sporadic {(id., p. 201).
The paint industry has beon windin: ite use of mercury and
plcnlsea that it will "substarnitially its mercury cffluents
in the "very near future" (id., 1nt ins that at the
present iz there is no wiolly sstitute Tor mercury
conpounds all p*@j wcts and a ‘iven more tine--the
figure usually mentioned is uno to come un with an
answer (e.g., Decentier 22, pp. 323). Thero was
considerakble testimony as to me & De Soto, Inc. tectifice
that it had found non-mercurial mildoew pr ‘tl”@% that wvere nore
effective than me:cu‘f“; that 1t had dis con*;wuﬁd the use of mercury
for thig }u pose in all but a few of iis produgis and wonld :
mercury in the rest during 1971: that it “ad not yet found
alt ornatzv“ to mercury for sholf prescrvation of latex Dok
it planned to eliminate even this usce of mercury by Dec o
{Jan. 27, pp.262-64). Glidden testified that it olimir —ed mercury
from its non-latex paints two yvears azo and that in Ja ry 1971 it
eliminated mercury from its interior latex paints, le@viﬂx mercury
only in its exterior latex products, as to which it estimates another
two years will be required (Jan. 27 ., 311-12). Arnold Nilsen, a snall
Chicago paint manufacturer, has bee 1king both latex and non-latex
paints without mercury since Decenb 1269, and he testified that
his substitute shelf preservative--barium metaborate, purchased from
Buckman Laboratories--is moroe effeciive woll as safer than mercury
{(Jan. 27, pp. 2 3“7)). Buckman at it has ccased to nanuliactal’
mercurials and stazted flatly that : effective non-mercurials
available for th COHu 0l o“ WACYoOran: in paint, while conceding
that time vi ! ni : lete ChaﬂGP“VuI (Jan. 27,
pPp. 281~ the Board that thoey could
not rusk prior agsarance they
would not i o of sLortive
witch from phios Lo cenLoandusiry, and we B
warned by Board ‘orOn can be highly toxic to pla=is
{Dec.. 22, pp. 60
While seckir worcury, the paint industry has 2450
—mramhe By oreducs im TOKLO housckocoing and by
a R R B N AT ST In the




housaliesy cRTeTOryY, that it had reduced the wastace
of latex aqueasecing the tanks and re- ’
uoing the 315~1¢), and was cxperimonting
with putta into ecach paint can instead of
into the mixing tank i in the wach
vater (id., p. 313). llumorous id they

woere attempting Lo racvyceie tho , although
one company sald reuse was not large i
nunbers ol diiferent products bo (id., p. 245).

Treatment for the r Ty cfflue has been
tried and found highly successiul, yet so far incapable of meeting the
standard of one hall part per billion in paint washwater. DeSoto has
lnsta»lcd a chemical fZlocculation svetem, fellowed by a biologlcal
tred that removes a : o ! S 1ncludlng 99¢%
or ; actual practice has reduced its
discharge Lo 0.01 ounce of mercury per day (less than 1/4 pound ner

loc: t half-part-ver-billio inda (De&. 22
on of i 1
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p. .o ycar (Jan. 26, p.
that ihis discharge sho
allowing any single sou
of nmorcury per day, or

JZZ).

vowes Sherwin-
Williams, with no contr ’ hargas two tol
four grams per day (Oct. 3 lld). beSoto,
with 99% removal, discharg d w vear (Doc. 22, p.
69; Jan. 26, p. 269). EfflUOﬂ\ trati (whether after dilutis on
with other plant wastes is unclceer) range from 0.115 to 5.0 parts por
million, substantially above the general standard (Dec. 22, p. 82).
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5,.)

has said it will soon be able to t
provided. that the five-pound except

unreacsonable hardship, which must convain a firm program for substantial
.redUCLlOn of mercury Gischarces in the near future. Moreowver, all morcure
v tgchargers  {(with the exception of hospital uses under one half pound per‘
).&r) not -meeting the 0.0005 mg/1 standard, regardless of the amount
discharged, must demonstrate 95% control of mercury by the Ifirst of Dacenmbar.

Finally, because the principal oroblem is with the paint industry, which

erminate mercury use altogether, we have

‘\

on will terminate at the end of 1974.

The propriety of our limiting discharges to the sewers has been
guestioned. Our doing so is prompted not by any desire to make the
sewers a place where fish can thrive or thirsty people find fresh water,
but by the conviction that without limiting sewer discharges we cannot
adeguately protect elther the waters or the soils from mercury contamin-

\

ation. One of two things can happen to mercury discharged to the
sewers: it may pass through the treatment plant and into the public waters,
or it may be deposited in the sludge during sewage treatment. In the
former case dilution mayv make the mercury undetectable as it enters the
stream, but the discharge nevertheless may contribute to the gradual
buildup of mercury in the waters. HMercury in sludge is equally a problem,
for. the heat drying or incineration of sludge is llhely to put mercury
into the air, while heavy metals in sludoce are a serious drawback to
the:possible use of sludge as fertilizer because of the danger of con-
taminating plantg and soils. Our authority to regulate dlscharg“s to
the sewers derives from two scurces. First, for reasons just given,
regulation of such discharges is necessary to prevent pollution of the
streams and lakes and therelore within the gen ergl grant of auth@rl
to adopt regulations to preve: :ter poliution. {cection 13). or@ovar,
we have exwviess authorily under secticn 13(h) ‘“SCTlD“ eLfluon*
standards for dischaxvgos to any waters, and "uvoibe arce defined in

ction 3(o} to include underground artificial cl Sewers
thpf@k@f@ gualify as waters for wihi Je can presc i o discharge
standards directly:; any other con tion would cripple our powar to
protect against pollution of the ms and soils. The present regulation
is not the first to reach sewer discharces; SWH-5, ado;tsa by Our nre-
decessor the Sanitary VWater Board under a far less expansive statute,
forbids all discharges of cv*“wg“ to the sewers, for reasons that closely
parallel our reasons for limiting dischearges of mercury.

It should be ad dded that the problem of water pollution from direct

discharges of effluents conialnznv mercury is only one of the many
problems of mercury in the environment, and that it may not, in Illinois,
at least, even be the most important one. We have heard evidence that
well pumps may contain as much as thirty-five pounds of mercury, which

has been known to find its way into public water supplies on the rupturing
of:a seal {Jan. 26. p. 334}, and that mercury ‘is used in trickling

filters for sewage treatment (id., p. 343). Air pollution by mercury
is:-said to be a problem in laboratories (id., p. 163); mercury is saild
to-be released to the air in the combustion of fossil fuels (Oct. 14,

pp: 120-21) and through the incineration of mercury street lamps and

of: long-life alkaline katteries (Jan. 26, p. 344; Oct. 14, p. 42). These
battefles contain 8% mercury:; Union Carbide, which manufactures them,
résponded to our inguiry by estimating that 3,600 pounds of mercury w
used for batterias e : 3 ¢ by oczll oxsly observing
it assumed the exhausted “toerios wore disvosced of along with house!
‘garbage (Ex. 14-58). The Institute for Environmental Quality is con-
ducting studies that may lead to additional regulations on some of these
subjects. ’
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Moreover, in the paint industry and G3d“710r€, our environmental
sroblems are by no neans colved by morely removing mercury from the
¥ 2z Y o] bt

effluent discharged to the waters. Doing that is of very little use
if the sludge containing the cxtracted mercury is disposed of in a way
that returns the mercury to the wators through 'eacnlxg or deposits

it .in soil where thcere may bo a dangoer i
CYrops. Lonscque 1wtly the present regulaticon re
dispesed of in a safe manner, and reclaimed if
requirement may prove diffiicult to meet in so
alone may suggest that substituticon of ot
preferable to treatment of the ecfflucnt. F
the paint industry's greatest mercury problem is not direct
&

t will be taken up by ¢rowing
s

me casez, and
r substances fo
urther, it may ve

o
foty b

] 2
charge but the wholesale broadcast of mercury intce the environmant as
paint is applied to houses and other surfaces. The mercury in paint dos

higlcha m 1 i a

;

not :disappear after the paint is used; !

and: by the rains, in which casc it cond of air,

water, and soil; or it may be incincrats v otherwise ralcased whon

the ;painted materials are ultinately i1

mercury will sooner or later find its way £z g

where 1t ecan <o harm, and in quantities excooding by several oxd
N

magnitude the amcunits now boeing discharged to the streans and sowers
as a result of woshing residups out of tho mixing tanks.
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mEBroury. or similor substancs

:
we shall wveyy 1ii

The rop
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mercury dangers )
addlt onal revulations can bo

Sion on whaich
cd.  Thnls yooulrononl iu

‘Agency s authority unds by and ()} of the Bn
Proteotion Act and 13 1n aceerd wiith cur auithorit Lo adon

to prevent water and land pollution under sec 13

and 22{d) of the Act.

I, Rcgina E. Ryan, (?.i ::}: of the Tollulion
that the Board adopt the above opinion
of Fjprad s fy , ;/71. '
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