


Toward a 
Conserving 
Society 
Earth Day 1970 ma rked a n 
environmenta l awakening in 
America . This issue of the 
EPA Journa l exp lores the 
impact of that awa kening on 
our society. 

Leading off the issue , EPA 
Adminis trator Lee M. 
Thomas exam ines th e res ults 
of the dramati c increase in 
nationa l environmenta l 
concern. Another a rti cle 

Al 

April 22, 1970: Thousand s of people ga ther on the grounds of the Washinaton Monument 
in Washington, D.C., to c/emonstrote their s upport for Earth Day . 

reviews public a ttitudes on 
e nviron menta l problems as 
revea led in opinion polls 
year by year. 

An art icle describes 
the revolution tha t has taken 
p lace in the des ign of the 
automobile as a consequence 
of environmenta l a nd energy 
concerns. Another piece 
reports on the s tri king 
changes tba t one large 
e lectr ic util ity has 
implem ented as a resu lt of 
e nvironmental regu lations. 

The impact of Earth Day on 
consumer packaging is 
reviewed. Developments in 
indus try recycl ing- another 
focus of Earth Day- are 
described. Integrated Pes t 

Management-a goal of early 
environmentalists-is a lso 
discussed. 

A fina l article re lated to 
the issu e's theme looks 
beyond the changes to da te 
and asks what needs to be 
d one to ensu re en vironmental 
progress in the future. 

Feature stories in this issue 
of the magazine include an 
article describ ing what w as 
done to ensu re a safe restart 
o f production of methyl 
isocyanate at Union Carbide's 
p lan t in Insti tute, W . Va. 
Production had been ha lted 
after the Bhopal, India , 
disaster. This is the last of a 
10-part series in the Journal 
by EPA regional offices. 

Another article reports on 
activity by the chem ica l 
in dustry aimed at making 
better preparations to deal 
wi th emergencies. 

A feature descr ibes an 
unu sual Superfund 
si te--caves under Bowli ng 
Green, Ky. Another article 
describes a clean water 
success story at T illamook 
Bay , Ore . And an arti cle 
reports on the pollu tion that 
has been appearing in the 
Arct ic skies, pristine no 
longer. 

Thi s issue of the ]ou:·no/ 
concludes wi th two regular 
fea tures- Update and 
Appointmen ts. D 
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A New 
Sense of 
Environmental 
Responsibility 
by Lee M. Thomas 

T IH' 1\11wrirn11 pulili c:·s n1l\·iro11nw11t is 
h'.\ llCJ m1?rn1s \ ' t!I resto red lo u 11 

ac;n)ptaiill: co11di lio11. Rc:vl:rsing tho 
<i<i rnagP in flic tc:d lJ\' ;1 ccnt urv of 
econom ic growth i-s not a1 1 o~· c: rn iglit 
proposit io11. 1101\'C\'lll'. n:u:11t progrnss i11 
urntro lli1 ig ;iir poll11tion n11d prolec:t ing 
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wa ter resources demo nstra tes that we 
a re on the right track . 

In deed. for anvone \\'i th a sense of 
history, the rnce;1l shift in '1tti lu de 
toward the natura l world dut ing. let us 
sn \·. from Ea rth Da\· Hl7 D. is 
ex-trnordinary in its brea dth. depth and 
intensi ty. /\ new se 11sc of res ponsibili l\· 
fo r ou r environm ent is evid en t -
everywhe re. 

Devdopme11ls in e111•irn11mu 11 la l 
lechnology are also crncour<1ging. T he 
interna l combust ion cngi11 1c: is becom ing 
11HHe Bffi cil:nt <111 d that means nol on lv 
fe\\·er harmfu l exhaust e missions hut -
more mil1?s per gall on as ll'c:l l. lndus tn· 
uses -lO percent less c:ncrgv to produu; a 
given rl ollu r of gross na tio 11al produ ct 
than it did 15 yums ago and that 
lowers extrncti on-d rin?n damage to 

I I . 1l I /\ Jw rl ur 
I'<!/ ;ll 1 \\f 11 l r f,) l Ill I Ill 

Pill 'ro1111H Ill 1 1 '/J' ' 1111 1 1 • 1 

J•us'n·r ll'll' . l111 1d•h 1 \t!d 

fr· 1 I IS ( ()I ( ff d fr f \ r 1 I I r r 

e.~, . I< 1 1',1nn u~ 

ambient air and water. Recycl ing of 
materials vve used lo throw awa\· can be 
expected to acce lerate as busine~s and 
muni cipal governments recogni7.e thot 
trash is reallv " u rban ore ... a sto rehouse 
of cheap rav\; materia ls and reco\'erab!c 
energy. Cogeneration of power and 
steam appeals to more and more 
managers, an d alternat ive sources of 
sustainab le energy such as geothermnl. 
vv ind, mari thermal. and low-head 
hydropower are often rea listic opt ions 
as we gain engineering and market 
experience. 

In addi tion . we are more ncuteJv 
aware today of th e necessity of · 
cont in uous ma nagement of toxic 
substances and hazardous wastes. 
Indeed, here stands the grc<.1 test 
challenge to our abilitv lo ensu re a 
clean environ ment. fo~ toxics are 
all-pervas ive. Forlunatelv. we at last 
have the legislat ive tools in RC R1\ an d 
Superfund to gel a grip on these 
problems in th e mo nt hs and vea rs 
ahead. -

On the bio logical fro nt , we can be 
gratifi ed to see the nct1v ity in integrated 
pest management. the s pread of 110-ti ll 
cul tivation. and the emerging co ll\·i ctio11 
that soil eros ion control is essentia l not 
only to li m it a 1w1 jor nonpoin l sou rce of 
wa ter poll utio n . but to ensure~ 
agricultura l prod uct iYi t\· cn·er the long 
term as well. 

I think it ca n safelv be said tha t 
noth ing \\'e do or ra ii to do in 0 \11' 

enviro nment is without conseq uences. 
posit ive or negati \·e . <lllcl that e\·crything 
tru ly is connected to e\'erything e lse. 
Pol lu tion contro l. resource rna nilgement. 
demograp h ic po licy. growth rules . 
natural systems. geopoli tica l e\'ents. and 
nationa l security are bound toge ther like 
the strands ol a Gordian knot. We often 
deny or overlook the i11te rclepen denc:c of 
systems phenomenn, but the\' <i re real 
and all too demonstrable. \\'e ignore 
them at our peril. 

Fortu natr]lv . s uch " i m·i rn :ibll~ 
ignorance" is no longer fnsh io1rn bl e. \ \'e 
Americans have rcc:ogn iznd our 
necessar:;.• rol e as cnv ironme11la l 
stewards : 1Ne hnve set other nat ions <1 
timely exam ple of leadership O\'cr the 
last decad e and a half. I have no doubt 
that we wi ll consol ida te our ga ins and 
achieve st ill more in lhu cha llengin g 
years ahead . 0 

I Ii 1111<1~ 1~ \rl111 1 111~t1rirur 1JI J I'\ , 
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A Revolution 
in Auto Design 
by Karl Hel lman 

M anv factors influence the 
composition of the fl eet of cars that 

Americans buy and use. The state of the 
national economy, how much money 
people have to spend, how confident 
they feel about the future. and the price 
of gasoline are all known to affect the 
kinds of cars people buy. Regulat ions 
have also influenced the design of car 
especially emission standards and fuel 
economy requirements. 

The first nationwide car emission 
standards were effecti,·e in 1968 [prior 
to the formation of EPA), but it was the 
changes to the Clean Air 1\ ct made in 
1970 that focused attention on cars as 
major contributors to po llution. 
Congress wanted our cars lo be ten 
times clenner in just fi ve yea rs 1 This 
was a monumental technical challenge 
to the automobile industry wh ich 
claimed that the timetable was too short 
and that th e reductio ns couldn 't be met. 
The early 1970s w re thus a contentious 
period, full of wrang li ng over emission 
standard s and timetables . and some 
timetable ex tensions were grnntcd. 

Major technological approa ches 
became evident right away. It \\"as 
a pparent that radically new propuls ion 
systems such as ba tte ri es or fue l cells 
were not going to be implem ented in 
such a short t ime-frame; therefore. 
conventional engines were going to have 
to meet the standards. For the tenfold 
reduction in emissions needed, clea nup 
of the emissions outside of the engine 
looked like the app roach with the 
highest potential. After massive research 
and deve lopment efforts lJy the 
automobil e ind ustrv, emission control 
systems that used t:a tal ysts were 
general ly selected as having the most 
promise. These systems were phased in 
during model yea r 1975. 

l/1•/lt111ll 1o; (./ J I (JI fJ11 (.111111( h 
/'1 1 / 111rJ/1J ~1 und, \ppli1·uf 1u1h Jl 11111./1 111 
/·.'!'. \ \ 1111!11 r 1111so;i1111s lul>iJ111lr11·_1 ir \rn1 

\r/11J1, \)11/1.I 

Early signals were sent to the energ~· 
industr ' by the car makers thflt a new 
kind of gasoline was going to be needed 
for nearl y all of the 1975 models. a fuel 
that did not have any lead in it because 
lead would destroy t-he catah"st's 
cleanup effectiven.ess. EPt\ \;·orked 11·ith 
the automobile and energy induslrie to 
develop requirements for the an1ilabilit,· 
of this ne' gasoline, and the 
partnership in providing the engine 
control systems and the necessary fuel 
was form ed. This joint 
government/ind us try partnership 
conti nues today. working somcwlrnt 
more smoothly now than it did initiallv. 

Just as the automo til'c indus try \\"as 
coming to grips with the emission 
control requirement , Congruss hn11clcd 
industry an other diffi cult task: m:hien~ 
rough l:>; a twofold increase in H\·crngu 
fuel economy \\'ithin ten \'<Htrs. In 
addition, a ··gas gu7.zlN t<;x .. 1,·trnld lw 
applied to individual car models ha\·ing 
poor fu el econonw. 

Therefore . b1· the rnid-l970s . the 
automotive in~lu slrv was faced with tlw 
twin challenges of irn1king lremm1dous 
improve rn t=mts in emissio11s and ft1t?I 
econom_v performance. The r:ar 
ind ustry"s efforts in respon:t! cost mon! 
than 1\ merica"s 1\pollo progrn m. 

The best wav to track thu progress 
made in conlrolli11g e111issio11s from c<1 rs 
is to look a l the qua l it~ · of tlrn air ll"e 
breathe. Carbon monoxide is a good 
marker pollutan l to study. bec:nus1? mos t 
of the carbon monoxide in our ;iir 
comes from cars. 

Air quali ty monitors ;i1·e loca lC!d at 
selected sites throughout the country. 
Data from on e monitor 11e<.1r -1:i1h Stret)I 
in 1 ew York City. a site known to be 
heavily impacted by traffic, indicate that 
since the mid-1970s the number of 
times per year the a ir is unhea lthy 
because of carbon monoxide has been 
reduced by over 90 percent. 

Tail pipe hydrocarbon emissions 
provide another indicat ion of how clean 
the new cars are. Tail pipe hydrocarbon 
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em iss ions come from wha t the engine 
cloesn 't burn and what the catalyst 
c.Joesn 't CDI1\'erl into harmless carbon 
dioxi de and water. Today's cars emit 
only thren-t en ths of one -pe rcent of the 
fue l they consume as tail pipe 
hydroca rbon emiss.ions, a tremendous 
nc:c:ompl ishm ent. 

,\r 11 r ur., l11H d llJI i11 'I rlr·11/1•r'<; /ur 
rlisplrn· .,fH /,_,,,.., l\ !lh 11 lur111rit1u11 /(}/ 

I 011';11/ll!'I~. 

The Average Car - Mid-1970s and Now 

Tlwn 

Engine 
Size (cubi c: inchr!s) 
Number of cy Ii 11ders 

:mo 
H 

Ignition sys tem point s nnd co11d1!11ser 
Fuel metF! ring sys tem ca rlJUn:tor 
Kind of gasolin e leaded 
Emission controls air pump 
Transmission/Drivctrain 
Type automat ic: 
Speeds :J 
Lockup no 
Dri ve whee ls rear 
Body 
Weight -I I 00 
Hoom (cubic feel) I IO 

1\ 1ow 

IBO 

..+ 

!!lec:troni c:- high erwrgy 
fuel injcc: tiu11 
unleaded 
catalyst system 

nuto 11rn t ic 
..+ 

yes 
front 

:Jl ()() 

1 ]() 

Since the mid-'J970s. car fue l 
ec:o110111y has also impro\·ed 
dramati cally. On the a\·erage, new cars 
rw\1· get almost double the miles per 
gallon that they did then. No other 
consumer produ ct hos impro\·ed in 
cfficienc:y as much. 

\\'hat are the reasons for these great 
improvements in car emiss ions and fuel 
econom\·? 

The simple answer is that everything 
has changed . Engi nes, transmiss ions . 
and bodies have all been redesigned and 
i 111 JH'O\'ecl . 

The accompa nying tab le descr ibes the 
t\·pica l new ca r then and now. 

The table shows great changes in 
e\'ery category except one: interior 
room. Even tho ugh ca rs are lighter by 
half a ton now. and mav be sma ller on 
the outsi de. on the ave1:age the interior 
room has rema ined the same. 

Othe r changes have also resu lted in 
improvements . For exam pie, 
maintenance intervals for spark plug 
and oil changes have been increased 
due to new technology and the use of 
un leaded gasoline. 

The a(/l'ances in technology have 
a ll owed us to hnve cleaner air and 
increased mobility at the sa me time. 
Futu m imprnve ments · 1 car emission 
technology ca n a llmv this trend lo 
continue. 

;\ [tho ugh th ings are gett ing better, our 
effort s must be maintained because 
there are still mnjor parts of our country 
that have unhea lth y air. ln some of 
these areas . EP1\ and the sta te and local 
governments are now asking the public 
to make su re that cars are tuned up 
correct ly and that th ey aren 't tampered 
with in a wav that increases em issions. 
The service i-ndustry is also encouraged 
to learn how to lu ne up cars for low 
c~missions . \\lith EPA's help, state and 
local Inspection and Mai ntenance 
programs are tailored fo r each area to 
c~n sure tha t t he most cost-effective 
emission reduct ion is atta ined . 

,\ ll i11 all. the U.S. program to control 
c!mi ssions and imp rove fu el economy of 
cars has been one of the most successful 
carr ied out by any governmental agency 
;111ywherc in the vvorld rluring the past 
l 0 or 15 yc!ars. 

The part nership form ed among EPA, 
the automakers . the energy indus try, the 
se rvice industry, and the public has been 
s uccessful. Whil e we have not yet 
achi eved 100 percent success, we have 
made tremendous stri des . 0 
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Ohio Utility Takes a 
Giant Environmental Step 
by Jack Lewis 

------- --

On May 31, 1985, EPA Regional 
Administra to r Va l Ad amkus, Oh io 

Governor Richard Celeste. Ohio 
Congressm an Douglas Applegate. and 
Ohio Edison Presi d ent Justin Rogers. Jr .. 
gathered a t Ohio Ed ison 's W. H . Samm is 
power p la nt in Stratton , Ohio. These 
offi c ia ls h ad come together to celebrate 
the comple tion of the most massive and 
expensive pollu tion control " re trofit" 
ever undertake n a t a North American 
power pl an t. 

It was a journey toward 
mutual understanding and 
respect be tween the public 
and private sectors. 

Adamkus, \Vho adm iniste rs EP1\ 's 
Region 5, spoke of the magn itu de of this 
engi neering and construc tio n 
u n der ta king. " Early in the process," 
Adamkus s ta ted , "I vis ited thi s si te . J 
was impressed vvi th the scope of the 
p ro ject and the vis ion tha t fostered it , 
and w h ile r had confide nce in the 
concept and believeJ in the plan. I had 
reservnt ions also. The e normous scope 
of the tas k was staggeri ng. 

"Todny the retrofi t is a rea li ty. As yo u 
a 11 know , the road toward that rea Ii tv 
was not always a s mooth one. But it
re presen ts n jou rney towa rd more than 
the engineering acco m p lishment wh ich 
we note he re today. It was a jo urney 
toward mut ual un derstand ing an d 
res pect betw een representa ti ves of the 
publ ic and private sec to rs. " 

"Retrofi t ting" is th e techni ca l term for 
the process of re novn ting an ex is ting 
fac ility to mee t more m odern needs a nd 
s ta ndards than its orig ina l d es igners 
e nvis ioned . Even though Ohio Edison's 
W. H. Samm is pla nt is one of the largest 

fLei1 Is is ,\-;sistu11I /·;dito1 ol th, 
El'.\ Jour11dl) 

ever bu ilt in th e Sta te of O hio, the price 
tag of th e Sam m is retrofit vvas only $2 
m ill ion less- in 1985 dollars-than the 
original cost of the ent ire p lant: $440 
mill ion in 1971 dolla rs . 

The fir t of Ohio Ed ison 's Sam mis 
bo ilers began produci ng electrica l power 
in 1959 . During the next twelve yea rs . 
six more boilers went into service. The 
2,233 megawa tt capacity of the 
completed plant mad e it by far the 
la rges t un it in Ohio Ed ison's 12-p lant 
network of coal-fired electr ic pow er 
plants. 

Tod ay, as much as -± 0 percen t of a ll 
Ohio Edison e lectric ity can com e from 
th at one power p lant at any give n time. 
S in ce 1971, the Samm is plant has been 
serving over 970,000 custom ers 
in h abi t ing a 9 ,000 square-m ile a rea in 
central and northeast Ohio as we ll as 
western Pennsylvania. 

By the mid-1970s . Oh io Ed ison 's 
Sammis plan t had become one of the 
worst industria l poll u ters in th e 
Nort heast. Every year it was spew ing 
from 85 .000 to 100,000 tons of 
par ti cula te ma tter (fly ash . d us t, etc .) 
into the air o ve r Oh io . West Virg inia , 
an d Pe n nsylvania . 

Ohio Edison 's tardiness in 
reaching compliance with the 
Clean Air Act put the 
company on a collision course 
with EPA. 

When o r igina lly bu il t betw een 19 59 
and 1971, the plant was ou tf itted wi th 
e lectros tatic prec ip itators des igned to 
remove 97 to 99 percent of particulates. 
T hat d es ign potenti al presupposed the 
burni ng of high-quality coa l. 

The low- an d med ium-qual ity coal 
actua lly used at Sam m is in the 19 70s 
ca used the p lant 's pa rticula te rem ova l 
rate to h it abysm a lly low levels ranging 
from 25 to 90 percent. T h ese poor rates 
of part icu la te re mova l fe ll fa r short of 
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Ohio's standard of 99.4 percent, w hich 
became federally enforceable in 1974. 

Ohio Edison's tardiness in reaching 
compl iance wi th the Clean Air Act put 
the company on a col lision course with 
EPA . Rather than und ertake a massively 
expensive retrofit in the 1970s, Ohio 
Edison continued to operate its outdated 
pollution control devices. 

After repeated warnings from EPA, 
the compan y switched to higher grades 
of coal in 1979. This move was only a 
s topgap measu re, however. It ended 
Ohio Ed ison's viola tion of federal 
emission limitations for sulfur dioxide 
and n itrogen oxides. But it left the 
problem of particulates unsolved. 

Better quality coal d id mean fewer 
particulates, but the reduction in 

The unusual nature of this 
engineering design made the 
logistics of construction a 
great problem. 

particu late em issions st ill left Sammis 
far short of Ohio's s tandard of 99.4 
pe rcent particulate removal. Nothing 
short of a drastic renovation- or 
retrofit- of the Sammis p lant could 
ra ise it s actual parti cula te removal rate 
to the s tate standard. 

As ea rly as 1979, officia ls at Ohio 
Edison com missioned engineering 
designs for improving particula te 
removal rates at the Sammis p lant. But a 
variety of fac tors. inc lud ing a coal 
miners' strike, caused the company to 
delay implemen tation of thi s 
phenomenally ex pensive retrofit 
package. 

ln 1981. EPA obtained a consen t 
decree that compelled Oh io Ed ison to 
take action. Under the negotiated 
settlemen t , Ohio Edison was ordered to 
pay fines tota ling $1.7 million for its 
v iolations of the Clean Ai r Act. The 
consent d e Tee also set rigid deadlines 
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for c leanup of particu la te emissions 
comi ng from the Sammis p lant. 

Justin Rogers, Jr.-who became Ohio 
Edison's President ear ly in 1980-saw 
the wisdom of sa lvaging the huge 
Sammis plant th rough a massive 
environmenta l re trofit. No t even the 
pricetag of $438 million co uld sha ke h is 
resolve . 

Several factors influe nced Rogers' 
dec ision. Firs t, the Sammis power pla nt 
was s till "young" by ind us try standards. 
The life expectancy of the plant had 
been 30 to 40 years when it was bui lt 
be tween 1959 and 1971. Thus , by 1981, 
the oldest boiler unit at Sammis was 22 
years old and the newest only 10. To 
build a comparable facili ty from scratch 
wou ld have cost mu ch, much more than 
its 1971 pricetag of $440 mil lion . 

Attaining lawful levels of 
particulate removal was the 
central objective of the 
Sammis retrofit, and Ohio 
Edison has met that goal. 

Sound planning and solid execution 
were particularly vital to the success of 
this pro jec t, which enta iled e recting six 
co lossa l particulate removal devi ces on 
a 915-foot-long concrete platform above 
Ohio Highway #7. T he unu sual nature 
of this engineeri ng design made the 
logistics of construc tio n a grea t problem, 
almost as grea t as the problem of 
devising an emiss ions limitation system 
capable of removing more than 99.4 
percent of particulates . 

Ohio Ed ison made its tas k easier by 
cooperating full y with EPA at every 
stage in the design and construction of 
the Sammis retrofit pro ject. According 
to EPA engineer Michael Valentino, 
who monitored the project from the 
agency 's Region 5 office in Chicago, 
Ohio Edison has been "most 
cooperative, willing to vo lun teer any 
needed information." In Valentino's 
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opinion, Ohio Edison has made the 
Sammis retrofit "a model of efficien t 
planning and solid engineering.·· 

When al l seven Sammis boiler units 
are in operation, compliance with 
Ohio's particulate emission limitations 
is achieved on a boiler-by-boiler basis at 
all the boilers. Each of the boilers is 
connected to a new electrostatic 
precipi tator or baghouse. which remo,·es 
particulates from boiler unit exhaust. 

Baghouses \·Vere selected for 
ins ta lla tion on boiler units 1 to 4 
because- unlike electrostatic 
precipitators (ESPs)- the ir performance 
is largely unaffected by the amount of 
sulfur in the coal burned. This enables 
units 1 th rough 4 to run on low-su lfur 
coal. Boiler uni ts 5 to 7, which are 
connected to electros tatic prec:ipitators, 
burn medium-sulfur coals from Ohio 
and western Pennsylvania. 

Thus, some units at Sammis burn 
dirtier coal than others. Each unit, 
however, is now well wit h in federa lh• 
enforceable emiss ion I im itations for -
particulates. Atta ining lavvful levels of 
partic ulate removal was the centra l 
objective of the Sammis retrofit, and 
Ohio Edison has met that goal. 

The plan t a lso remains in compl innce 
with federa l standnrds for sulfu r dio ·ide 
and nitrogen oxides . Ohio Edison 
brought Sam mis into com pliance w ith 
these stan dards in 1979, when the 
compan y s tarted to burn higher-quali ty 
coal. 

Today the Sammis plnnt co nt inues to 
emit lega lly permissib le but signifi cant 
quantities of sulfur dioxide and nitrogen 
oxides. These pollutants are of concern 
because they are thought by many experts 
to be key components of acid rain. 

A possible means of further curbing 
these gases is sla ted to be tested at 
another Ohio Ed ison fac ility that 
appears desti ned to make environmental 
history. Many miles north of the 
Sammis plant, Ohio Edison has a m uch 
smaller coal-fueled power p lant. This is 
the Edgewater plant- loca ted near 

Lorain, Ohio, on the shores of Lake Erie. 
Edgewater has been selected for a major 
environmental experiment funded by 
EPA . the State of Ohio. Ohio Edison, 
and the engineering firm of Babcock & 
Wilcox. 

Ohio Edison has offered one of the 
boilers at its Edgewater focilif\· fo r t!rn 
testing of Limestone Injection 
Mu lti-staged Burners (LlMB) technology. 
The boi ler in question is the 
105-megawatt #4 boile r at Edgewater. 
Th is boil er will be used to determine 
whether LL\!B can control the sulfur 
d ioxide and nitrogen oxide emissions . 

The LIMB method consists of il 
combination of two d ifferen t 
technologies: an advanced burner design 
to reduce nitrogen oxides: and th~: 
injec tion of an alkaline sorba11t (such as 
lime or limestone) direct!\' in to Lioilers 
to reduce sulfur diox id ' t;m iss ions. 

Test ing on the Llr.!B technology is 
scheduled to begin in mid-198 7. The 
tota l cost of the UMB demonstration 
will be $16 mill ion. EIJA has agreed to 
pay $6 mi llion- more than a third of 
the total cost of the Lli\:111 testing. It is 
hoped that the LIMB project \\'ill 
generate a retrofit technology capablc> of 
dealing with sulfur dioxide and nit rogen 
oxides as effec ti\·elv as the Sammis 
retrofi t has dealt with part iculate matte r. 

Because of the success of its Sammis 
retrofit, Ohio Edison is able to cont i1uw 
providing the vi ta l resource of 
e lectric ity to the co m munities it serves 
while at the same lime reduci ng clam;1gc 
to the environment from particula te 
pollution . EPA is pleased with the 
progress Ohio Edison has made at 
Sammis, and is even more pleased with 
the comm itment to future progress Ohio 
Edison has made at Edgevvater. 0 
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Discarding the 
Litter Habit 
by Judy Roumpf 

"Drink right from the can. No 
empties lo return ." This was the 

compelling message of advertisements 
th at announced the first steel beverage 
cans. But the ad 's picture also showed a 
trolling fisherman conven ientl y 
throwing hi s can in a lake. 
Manufacturers may st ill boast " no 
deposit , 110 return" to potentia l 
customers, but they now di scourage 
littering and solid waste pollution. 

This is bu t one change in the 
packaging industry. Just wha t has 
happened to packaging in the U.S. s ince 
Earth Day 1970'? Has env ironmental 
awareness and interes t in recycl ing had 
any effect on packaging? 

Many American communities have 
nowhere to put their tras h. Citizens 
oppose new landfill sites, and the 
promise of waste-to-energy incineration 
plants has not been realized. 

round-water contam inat ion from 
leak ing disposa l s ites is a major 
envi ronmental probl em. 

J\ signifi cn nt portion of thi s nation 's 
Jisr:ards is packaging, estimnted by the 
EP/\ at about one-third of all munic ipal 
waste. This packaging ta kes many 
forms, from (:mpty cereal boxes to soft 
drink cans, cutsup bott les. and fast food 
hamburger wra ppers. 

In Hl71 . the clonrnsti c packaging 
in dustry shipped $21 .5 bi llion of goods. 
an increase of GO percent from just e ight 
yea rs ea rlier. 13 HlB3, shipments 
jumped ano ther ·13 7 percent lo $51 
billion. This growth has often 
outstrippcu th e ri se i11 use of the 
produ cts enclosecl by the pa ckage. For 
example. from 1963 lo Hl71 food 
packaging tonnage increased 33 <l 
percent per cap ita while food 
c:onsumption only grew 2.3 perce nt. 
/\111e rica11s are buyi ng products in 
sma ll er siws and thi s increases the 
volume of packaging wastes. 

Competition within the booming 
packaging sector is in tense. Pa c: kagi ng 
materi a ls such as 1rn:tal s. glass . pa per. 
and plastics vie: for market share. While 

( /l1J1J11ip/ JS f/Jr• f1Ld1/J~/f( J £)/ l\l'~(J!lf'{ l' 

l\l'l \< l1n' 111 <1"1J 1 1111 · l'1 •1l/C111d . < l11 • I 

8 

consumers may not be aware of the 
behind-the-scenes battl es, they certain ly 
are aware of the results. Let's look at 
soft drink and ju ice packaging. 
Predominantly sol d in glass, these 
beverages then became available in steel 
cans, which 'vvere then su pplan ted by 
aluminum containe rs. Since 1978. more 
and more soft drinks are packaged in 
plastics while juices nov\' come in 
multi-layered (p last ic, metal. and paper) 
boxes. 

Similar developments hm·e occurrecl 
in food , hea lth care, and household 
goods packaging. It appears that the 
paper and metal one-qua rt oil can is a 
thing of the past. Barbecue sauce is in 
plastic cont ainers, frozen foods are in 
new multi -layer pouches, and the glass 
milk bottle is now cons idered a rel ic. 
The whim and fancy of the f\m erican 
consumer ca n drive a product seller 
toward a new package in just a few 
short months. 

The consumer acceptance of 
can recycling startled 
packaging producers. 

The result is thnt \Ve no longer seem 
to have steel can prod ucers and glass 
bottle makers. To hedge thei r bets. mos t 
firms are joining the enemy. Continental 
Can was one of the first into plastic 
bottles , National Can slso owns glass 
plan ts. and Sonoco Produ cts- the 
leading paper grocery bag produ cer- is 
also one of th e bigges t manufac turers of 
plastic sacks. 

These and other firms are spending 
huge amounts of research. development 
and marketing moni es to find new 
form s of packaging. Coca-Cola is testing 
a plastic soft drink can, and 
considerable research is under way to 
develop an alum inum food can. 

Most packagi ng ends up in a 
communitv's landfill. It' s a waste of 
natural reso urces and energy, although 
packaging a lso assures us of a healthful 
diet. fresh and undamaged prod ucts. 
and a co nveni ent. ca refree lifestyle. The 

American way of life cannot do awny 
with packaging, but can we be assurecl 
that environmentally sensible fo rms of 
packaging are used? [n the last 15 years. 
three forces have been at work to 
pressure packaging makers and users to 
consider environmental issues. Let's 
look at each . 

The public 's in terest in waste 
recycling has been a major p;u t of the 
high level of environmental interest in 
th is country. \Nith over half of nll 
Americans in volved in some type of 
recycling, the packaging ind us t r~" hns 
certain ly taken heed . 

It basically started in th e late 1960s 
when Reynolds Metals , the big 
aluminum producer, began to purchase 
old aluminum cans. Because of its 
relatively h igh value as a metal. the 
aluminum can became the recyc li ng 
success story of the 1970s ancl 1980s. 

ow more than one-half of all the 
aluminum cans used in the U.S. are 
returnecl for recycl ing. Abou t 5.000 
recycl ing centers pu rchase: ca ns. with 
the elderly, poor. and young being 
major suppliers . umerous chnritnble 
groups raise fund s by collec ting cans for 
recycling. 

The consu mer acceptance of can 
recycling sta rtled the alumi num 
companies and other packaging 
producers. The vast success had severa l 
major effects. First. it proved tha t 
peop le weren 't hesi tant to sepa rate their 
containers an d to store them fo r 
recycling. It also providccl a consistent 
sou rce of chea p metal to the nlu rni11u m 
companies, nllowing them to more 
effectively co mpete aguinst other 
packaging materi als. 

Most important. market ing ex perts 
recogn ized that some consumers 
preferred to buy soft drinks and beL!r i11 
a luminum containers becuuse the cans 
were recyclable. Recycl ing beca me 
another determinant of c:o11sum l~r 
preference. 

Other prod ucers of be\'e roge 
packaging then jumped on the 
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bandwagon. Nearly 100 glass plants 
launched bottle-buying campaigns, and 
the steel can industry developed a price 
support program to underwrite the 
efforts of recycling collectors. 

With a solid was te disposal cri sis 
confron ting more and more 
communiti es in recen t yea rs, the public 
has been made aware of the problems of 
trash. Ga rbage is no longer out of sight, 
ou t of mind . 

Waste production, not waste 
disposal, is the major problem. 

As city councils and town boa rds 
stu d ied the op tions, t hey soon real izcd 
that we just have too mu ch ga rbage. 
Waste production, not waste disposal. is 
the major problem. 

And in some commun iti es. ci t izens 
have taken action lo ed ucate other 
consumers abo ut over-packaging and 
about environmen tallv senseless 
packaging. For example, a hand ful of 
New Jersey and Ca li fo rnia communiti es 
have lau nched campaigns that in vo lve 
p lacing tags on grocery store shelves 
that ro te packaging. For exampl e. a 
green tHg m ight be used for a rdillnbl e 
soft drink bott le, a ye llovv tag for a 
recvclable soft drink ca n. and G red 
l ab~! for a non-recyclable plast ic bottl e. 
Shoppers are then in formed of the 
tagging system and encouraged to se lect 
th e environ mentall y proven container. 

Though consumer recycling has 
grow n by leaps and bounds and there 
are efforts to edu cate cit izens about 
excess packaging. packaging wnsle 
grows. 1\ number of sta les, fed up with 
ove rflow ing landfills and a litte red 
landscape. hu,·c adop ted legis la tion 
aimed al reducing pnckaging wastes. 

The most famous piece of legisla ti on 
is the containe r deposi t lavv enacted by 
nine states. i\boul 20 percent of the 
American popula tion lives in 
comm uniti es where de posi ts are 
required on beer and soft d rink 
packages . Typ ical ly. consumers in those 
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states ret urn some 90 percent of the 
deposit conta iners to reta ilers or 
redemption centers . The bottles and 
cans are then sold fo r recycl ing. 
a lthough current plastic recycling 
markets are so weak that some plns tic 
soft drink bottles are placed in landfills . 

Other states have gone in another 
direction by taxing consumers to fund 
packaging cleanup efforts. Called 
litt er-tax programs, these projects a !so 
attempt to educate c it izens abou t litter 
problems. Genera lly, packaging 
producers and reta il ers favor litter- tnx 
ca mpaigns over deposit legis lnti on. Less 
than 10 percent of the pop ulat ion lives 
in stales usi ng th is a lt erna tive . 

Now several sta les are trying to fo rce 
th e packaging industry in to const ructive 
action by passing legisla tion restricting 
the use of certain types of packaging. 
Th is s trategy was first used lJ\· 
Minnesota several yea rs ago \\·hen it 
passed legislati on that wou ld rnstrict lh n 
sa les of new forms of pa ckaging if such 
items were found lo be more 
environmenlallv harmful thnn ex isting 
packaging. The-Minnesota svs tem was 
never pu t into place clue lo a number of 
legal hurdles. 

This hasn 't stopped other states from 
tryi ng to retard the gro\\'lh of non
recyclable packaging. t\l least six sla tes 
are considering restrictive legislation 
this year. For instance, the Oregon 
legis lature may adopt a measure that 
gives the plastics industry a fe w years to 
imp lement a plastic milk jug recyc ling 
program. If ind ustry fa ils lo do so, 
plastic milk jugs would be banned. 

Ne\\' jersc\' has gont• a b it fu rtlwr. :\ 
manda to ry recycl ing nwasun' su pport(~ cl 
by Gornrnor Thomas Kean ca l ls for 
recycl ing goa ls to be S(!t fo r lro uhl uso 11w 
items such as plnsti c ,md li i-nwta l 
packagi ng. Likr Oregon. it <illo\\'s 
induslr\' a windo\\' of opportunity to 
es tablish a \'iabl c 1n :\'c ling 1>rogr,rn 1. If 
that effort doesn't ntt a in a :i:i IH'1u•11t 
recovery got1 !. n cl l!posit 011 such 
packaging would be in itialt!d . 11·ith the 
funds go ing for rec\·l:ling p rogr<1111 
clcvelopmcnt. If that second dfort ft1 lls 
flat. the items would be lli1111 H•d . 

Whi le to date no state lt:gis l.i tu n• has 
adopted such a measure>, tlwn•s gro 11·i11g 
inte rest from a numlwr o f std tPs. Tht' 
considerat ion of drast ic: nH'dsu n•s 
symbol izes the increas ing fl'l!s lr.il it ll l of 
man\' dec ision nwlers O\'(! J' liu n .. wo11i11g 
sol icl waste \'olunws. l11dustr>· i ~ gl'lt ing 
a clear message: solid \l'dS1P n•cl tH l ion 
and recvc l<1bilit1· shou ld lH•co 11 11· 
packagi;1g clesii.i11 facto rs. 

ln ad d il io11. th n pacl <1 gi11g i11 d11stn is 
hearing the concern that it's not doing 
enough lo a id the rec:vcl i ng of 
packaging. Some ind us tn · st•c:l ors dl'l' 
begin ning to respond . l,.or i11st;11 1et' . tli1: 
plastics ind ustry and others IHn·e 
establis hed the Plastics l\ec: \'cl i11g 
Foundati on . With a pla111 wd S5 111 illio 11 
budget. the foundat ion will clc\·e lop and 
promote plasti cs recycl ing technologies. 
Similar effo rt s are needed if WC' ;1n• to 
reduce the volume of packaging wastes. 
0 
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Strong Incentives 
for Industrial Recycling 

by Steffen W. Plehn 
and Donald Huisingh 
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I n dustry can handle a gallon of waste 
solvent in many ways. 
One approach, used too often in the 

past, is to pour the solvent on the 
ground . The liquid will almost 
inevitably find its "\Nay to ground water , 
w h ere a concentration of a few 
parts per billion can be sufficient to 
create a risk to h ealth . 

A better approach is to burn the 
solvent in a boiler. The issue of ground
water contamination is avoided. and 
some usable energy is produced. 

A third and even more des irable 
approach is to reclaim or recycle the 
solvent. By converting a pollutant with 
potential for environmental damage into 
a resource for future human use, a 
manufacturer can conserve resources as 
we ll as provide environmental 
protection. 

Over the past year, both of the authors 
have been involved with the issue of 
waste reduction. Steffen Plehn se rved 
on a committee of the National 
Academy of Sciences (NAS) whi ch 
looked at approaches to reduc ing 
hazardous waste generation. Don 
Huisingh prepare d a soon-to-be 
published book, Proven Profit from 
PoJlu tion Preve ntion . which is the 
source of the case his tories used in this 
art icle . 

The AS committee found that some 
very potent incentives are now presen t 
to encourage industry to reduce the 
gen erat ion of hazardous waste. These 
incentives are the result of p ub lic 
aware ness a nd concern, which is 
expressed, in part , in the laws and 
regulations which EPA is direc ted to 
admin is ter. 

The first incenti ve is the increas ing 
c ost of land disposa l. Jn the past. the 
price of land disposal was lm·v and did 
not refl ect the risks to human health 
and environment or the long-term cos ts 
to society of cleanup and environ men tal 
degradation . But the price of landfilling 

In o q uoli/\ contro l clwcf... IP< l111ic iu11s 
CJ! Clll :\Jlif'cl Corporntion jJ/(111! in 
.\fetropolis. ill .. !r•st prrwf'ss 11·C1ter lrorn 
resource rec o i·r·r:i r·quipnwnt. T he 
l'qu ipnwnt is usPd to pruduce uho ut 
8 .000 tons of rn lr-i u 111 .fltwride. o r 
f/uorspor. ecu :h .1·pur In n•od ing !l rn 
lwznrdo us 11·os!1•s from c111otllf'r 
mon u( oc t 11ri 11g p rou•ss. 

is now rising rapidl y, and indus try is 
respond ing to the increased c ost. 

An exam ple of that response is All ied 
Corporation's investment of $4 .5 million 
in recycling equipment at its 
Metropolis, Ill., plant. 1\ llied recovers 
8,000 tons of calc ium flu oride annually. 
The in organic chemical is then used as 
a raw m ateria l at ano ther faci litv. Since 
1982, over 1,000 cubic vards o( 
hazardous calci um fluo~·icl e was tes have 
been recycled monthly, saving a bout 
$300,000 a yea r in di sposa l and s torage 
costs alone. The process also recovers 
about 1 ,000 tons of l ime annu a ll v. 

A second incentive is the p ros.peel of 
s ubstantial fina ncial liabili ty for 
remedial act ivities a t Superfund sites, 
with the risk of third-pa rty liab i lit y and 
adverse public ity as well. These liability 
risks are often perceived as m ost severe 
at landfi ll s. Data General Corporation , 
which manufactures printed c ircuit 
boards for computers , initiated a 
management policy in 1981 t ha t landfil l 
disposal of was tes should be used only 
as a last resort. Its program to reduce 
wastes has inc luded marketing activiti es 
to find buyers for its wastes. and new 
operation practi ces a nd develop ment of 
new process c hemistry to make its 
vvastes mo re sa lea ble . 

However strong the incent ives. the 
NAS pane l found that the w<Jste 
reduction process has barel y begun. 
"Most waste 1eduction efforts in U.S. 
industry are s till in their early stages," 
the report stated. "Many opport unities 
exist for reducing th e generat ion of 
hazardous waste." The prob lem was not 
perce ived as tec hnol ogica lly co mplex. 
"At the current stage of deve lopment o f 
industrial was te manageme nt processes 
across the country, substantial progress 
in red ucing the amount of haza rdous 
waste generated can be ac h ieved by 
employing rel ativel y simple met hods 
that entail m odest capital expe nse." 

That fact-t hat much waste red uct ion 
is rath er simple to accompl ish- is 
documented in the follo wing examp les: 
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•Daly-Herring Compa ny manufactures 
pesticides a nd insect ic ides. The 
company altered its dust collection 
equipment so that waste streams coming 
from various production a reas are now 
col lected separately rather than mi xed 
in a single baghouse. The co ll ected 
materials are no longer co ntam inated by 
a lternate waste streams, and each is 
recycled back to the process where it 
was genera ted. The firm has eliminated 
over $9,000 in annual disposa l costs 
and es timates the recovered ma terial is 
worth more than $2,000 per year. 
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•Deere and Company reduced its 
hazardous waste 80 percent by 
"volume" and over 99 percent by "l eve l 
of risk" th rough two key acti ons: first by 
imµl ementation of a comprehensive 
corpora te hazardous waste management 
initiati ve at each manufacturing unit ; 
and second , by construction of a n 
on-site liquid hazardous was te treatment 
facil ity capab le of reclaiming was te 
organic oil compounds and metals from 
process water, producing a 
non-haza rd ous sludge. The recovered o il 
is so ld to an oil recycling firm or re used 
for machin ing processes. 

• Duke Power Company is one of the 
major electric power genera ting firms in 
the State of North Carolina. A team of 
staff members was assembled to develop 
comprehensive low-le\'el radioacti\·e 
waste red uction trategies. One of tho 
elements of the resulting p rogram was 
an effort to improve house keeping 
activi t ies. Compactible materials 
suspected of radioactive contamination 
were segregated by area within the plant 
into "pote ntia ll y con tamina ted" and 
"not contamina ted." Since o significant 
porti on of the material was free of 
radi oactiv ity. thi s procedure 
significantly reduced the amount of 
hazardou s waste requiring disposal. 

Whi le bas ic forces are pushing \\'aste 
reduct ion in the right direction!'. the 
NAS committee wa clear tha t more 
needs to be cl one. Direct government 
regulation of manufacturing processes 
was not recommended. I ns tcacl, the 
committee favored an emphasis on 
access to information about waste 
reduction. Through a \'a rie ty of means 
- education programs , conferences. 
workshops, and techn ical 
ass is tance-and a varictv of 
insti tutions- universi t ies, s ta te agm1cies. 
trade assoc ia tions-the emphasis must 
be on wider dissemination of 
information on the opportunit ies that 
are avai labl e and the techn iques that 
have worked. Such assistance is 
particularl y important for small 
bus iness. which is the segment of 
American industry most in need of 
help . D 
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Pest Management: 
Pursuing an 
Environmental Dream 

by William Jordan 
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T h e pioneers of modern integrated 
pest management (lPM) had a dream. 

They sm"' a time when pests would be 
controlled by manipulating their 
ecology . They reasoned that if pest icides 
mus t be used- as the founders knew 
they must- then they \•vould be used 
like medi c ine, prescribed by specialis ts 
in limited doses for a diagnosed il l, and 
integrated into the overal l ecosys tem . 
Robert van den Bosch, a fierv 
environmental ist who he lped deve lop 
the bas ic concepts of !PM. used to say . 
"We can work ou t integra ted control fm 
any crop in the world, and if 'Ne can 
just get 'em to use it . it'll save their 
'fanny.'" 

What is practical is what 
brings in this year's crop and 
saves the agro-ecosystem for 
future crops as well. 

Even though these pioneers were 
univers it y men . theirs was a practical 
dream. To a farmer it may have seemed 
ideal isti c, beca use to a farmer what is 
practi cal is what br ings in this yea r's 
crop. But lo an ecologist. what is 
prac ti cal is vvhat brings in thi s yea r's 
crop cind saves the agro-ecosystem fo r 
fu ture crops as wel l. 

lt was a long-term, panorami c dream. 
and it came al ive und er the overcast 
gloom of Silent Spring. The goal was to 
create an agricultural ecosystem that 
could be s us tained pe rpe tua lly. One of 
th e firs t steps was lo reduce the amou nt 
of pesticide used; as a ve ry attractive 
s ide-effect , the costs would also be cut. 

Has the dream come to pass? Looki ng 
back over the past 15 years or so , the 
answer appears to a very eq ui vocal "yes 
and no." 

On the pos iti ve side. there is no Joubt 
that !PM can be made to work . Cotton in 
Ca lifornia's Snn Joaquin Va lley is a key 
exa mpl e. Cotton is the biggest cash crop 
in the state . and it used to be the lurgest 

consumer of pesticides. Fifteen yea rs 
ago it was common for fa rmers to spray 
10 to 12 ti mes per senson for a 
conglomerat ion of bugs a11 cl worms 
straight out of a nightmare. Old-tinwrs 
talk of schedu les where they sprnyccl on 
th e same morning eilch week wlrnthcr 
the fields appeared to neud it 0 1· not. 
Today a typi cal ranch sproys 1 to 1 11, 
times a season for mites . and it s prays 
only if an appli cat ion seems wn rrnntecl. 
!PM specinlists keep a carefu l watch 011 

pest species throughout tlic seaso n. 
recommend ing a pesticid e strike onlv 
w hen the infestation reaches a prm·e11 
cl anger point. J\ s a result. pest ic ide costs 
are lremendo u.-ly redu ced and the 
yiel ds are as high or high er then they've 
ever been. 

Other exa mples exist aro und the 
country. Alfa lfa, npples. soybeans, <111d 
Californ ia ci trus are considered class ic 
successes. If you accept the view from 
the U.S. Departmen t of 1\ gricul lu rn 
(USDA), the list goes on from here. 
Cranberries, hay, ri ce. raspberries, 
potatoes. and peanuts, to name <1 few. 
have all needed less pesti c ides or 
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suffered less in ju ry and economic loss. 
The sta tisti cs look impr ssive indeed 
and the list is grow ing. 

Most impressive of all. the concept of 
!PM is said to be spreading to the grass 
roots. t\ ccording to Dav id McNeal. head 
of the US01\'s cooperati ve ex tension 
IPM progrum. farmers are using various 

Agriculture is nothing more 
than the manipulation of the 
Big Ecology. 

methods without even kno\\'ing what 
the term "integrated pest management " 
means1 /\t the same time. they' re bei ng 
educa ted about IPM bv a vast network 
of farm advisers admi;1istered joint ly by 
the USlJ1\ Extension Service and the 
slate and county departments of 
agricultu re. If you listen to the 
governmunt establishment. you get the 
impression that IP1v! has conq uered the 
world, that the dream has been realized. 
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But if you listen to the riginal 
pioneers. things are not vvhat they seem. 
In fact, something is rott en in the sta te 
of pest management. According to early 
leaders like Vernon Stern of the 
University of Cal ifornia at l~i ,·erside and 
Andrew Gutierrez of the University of 
Cal iforn ia at Berkeley. !PM hns become 
n buzzword , something you sa:" in order 
to sound respectable. As insect 
ecologists , they feel that the concept of 
pest management has sh ifted subtl y but 
massively away from its original cen ter 
within the pest's ecology. The USD1\'s 
McNeal verified this. claiming tlrnt 
"crop eco logy is now the focus and bug 
ecology has got to fit into this." In other 
words, integrnted pest manngement no 
longer menns wha t it used to. \IVhat it 
now means is that you "look at nJI the 
tools nvailnble nn d use the most 
appropriate." The pest's ecology is no 
longer seen as a unified component, but 
something you ca n chip off in little bits 
to fit the overall scheme of crop 
economics. 

The primary goal of the new IP:vl is 
once again to bring thi s year' s crop in 
with the lowest production costs nnd 

C:otton fields ill South C:um/inu. 
According lo till' m1tlwr. c otlnn one/ 
sovbeons me 1111' ollh t11u 11wjor t rnps 
ill . tht' countn 11 hich lilll't' 1 nu1'' 
u11d1:r n:u/ 1•co/ugi1 o/ mu1wgc•111t'I1t. 

the highest yields . 1\ s1<1b k 
good-yielding agro-ecosyst11m 20 )'!'a rs 
down the line- to sa\' notli illg of u 
health\' environmnnt is d st:t:ondur\' 
goa l at best. -

On the su rfnce th is suums logic:ul : 
aft er nil. the vield is \\'hut ,·011 du 
ngriculture for . If :-1ou cu11't puy tlw hills 
you're not go ing to be in t/11: lrns i11t:ss ol 
farming very long. Hu t in fa c:t . it's ii fals 
logic. It comes from a poor 
understanding of how nature works. 
The basic reality is that agricul tu re is 
nothing more than the rnan ipu lnt ion of 
the Big Ecology all around us. and 
pest ecology and crop ec:o log\· are 
in tegrnl parts of it. To see th e crop as 
the basic reason for bei ng is li ke seei ng 
the earth as the center of Ilic u11iverse. 



with the sun and the stars revolving 
around it. You may be able to explain 
heavenly motions this way, but 
navigation would be a real adventure. 

In the original concept of !PM, if you 
want to manage pests realistically, 
you've got to steer by a fundamental 
knowledge of the organisms' habits, 
needs, cycles, enemies, and so on. Most 
important, you've got to accept the 
creature as something impossible to 
eradicate. You've got to adjust the crop 
to reduce the pest, not reduce the pest 
to fit the crop. Doing it this way has the 
tremendous advantage of counteracting 
the pesticide/herbicide approach, which 
clearly does not work over the long 
term. 

Just as clearly, the approach now 
touted as !PM is not working in many 
parts of the country. One of the worst 
and most ironic examples of this occurs 
on cotton in California's Imperial 
Valley, a region less than 200 miles 
from the San Joaquin Valley with the 
finest cotton !PM in the world. Cotton 
growers in the Imperial Valley now 
spray 10 to 15 times per season to 
control the pink bollworm. But it's still 
called JPM. 

A failed crop can bring 
extinction and the temptation 
to spray-"just for 
insurance"-is often 
impossible to resist. 

Pesticide/herbicide dependency seems 
to rule most of the nation's major crops. 
Of soybeans, cotton, corn, and wheat, 
only cotton and soybeans are coming 
under real. ecological management, and 
only in certain regions at that. Robert 
Metcalf, a world-renowned pesticide 
expert at the University of Illinois, 
claims that a crop like corn, which 
carries a bi 11 ion-dollar pesticide tag 
(primarily for soil insecticides and 
herbicides). would do fine with just 10 
to 20 percent of the total usage if wisely 
applied. 

There is, of course, the obvious 
question of why things are as they are. If 
the original !PM was such a powerful 
method, why hasn't it won the day? 

In answering this, you could start 
pointing fingers. You could blame the 
pesticide manufacturers. The USDA 
estimates that the total cost of pesticides 
used will run to $4.5 billion for 1985; 
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the manufacturers are not complaining 
about business. They advertise 
relentlessly through the media and 
through a system of pesticide salesmen. 
Robert Metcalf calculates that radio 
commercials accounted for a total 
of about 40 hours of. air time in rural 
Illinois this spring. Coming in 30 or 
60-second spots, you get some idea of 
how all-pervasive this campaign is. 

The entire practice of treating 
the soil before planting may 
be on the verge of uselessness. 

But advertising is central to a free 
enterprise society, and to blame the 
pesticide companies for trying to make a 
profit shifts the blame from the real 
culprit-just plain old human nature. 
Without getting into detailed analysis, 
suffice it to say politics follows 
closely in arrears of big money. And 
farming is scary, a sort of yearly crap 
shoot for your farm if you're a smaller 
operator. A failed crop can bring 
extinction, and the temptation to 
spray-"just for insurance" -is often 
impossible to resist. The manufacture of 
pesticides remains a vigorous, healthy 
industry for the same reason as the 
manufacture of vitamin pills remains 
strong. 

And so-no, the whole dream of 
ecological pest management has not 
come to pass, not if you take the 
original concept to heart. The basic 
philosophy of agriculture has changed 
very little since the early Seventies, 
because the basic system of 
agriculture-the methods, materials, 
and attitudes-has not changed. 

So now is probably not the right time 
to tally up the JPM score sheet. The 
time may be arriving very soon, 
however, and like all changes in nature 
and evolution, it will be forced upon us. 
It will come through the rise of pest 
resistance, and now, something even 
more ominous than that. According to 
Metcalf, the entire practice of treating 
the soil before planting may be on the 
verge of uselessness. It turns out that 
certain bacteria seem to have evolved 
new strains that actually thrive on 
herbicides and insecticides as food. 
Today, a soil treatment lasts only 1/10th 
as long as it used to, which makes it a 
needless expense. The implications are 
revolutionary. It's a comfort to know 
that IPM is already proven. 0 
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Public Opinion: 
Behind the Transformation 
by Riley E. Dunlap 

Public concern with environmentul 
problems escnlated rapidl~· in the 

late Six ti es. and reached a climax \\'ith 
the celebrat ion of the first Earth Day 
(Apr il 22. 1970). In a 1965 Cnllup poll. 
the public ranked "reducing pollution of 
air and wate r·· ninth among a list of ten 
national problems deserv ing go\'e rnme nt 
attention. But onlv five vears later. a 
1970 poll conduc ted right after Ea rth 
Day using the same question found 
pollution con trol near the top of the list. 
running a close second to c rime 
reduction. The actual perce n tages 
se lecting pollution as a problem 
deserving governme nt at tent ion more 
tha n tripled from 1965 to l 970 . 

Given the excep tionully hi gh level of 
publi c con cern with environmen tnl 
p roblems in 1970, it s hould not be 
s urprising that severnl studi es found a 
d ecline in such concern over the next 
few years. The most dramatic results 
were reported by Louis Ha rris. who 
found the percentage of the public 
volunteering env ironmenta l proble ms as 
one of the ··two or three biggest 
proble m s" facing Ame ricans declining 
from 41 percen t in Hl70 to only() 
percent in 1975. 

It '"'o uld be inco rrect. howe ve r . to 
conclude tha t pub lic concern for 
e nvi ron menta l quali ty la rgely 
disappeared by the mid-Seventies . 
On the one hand . questions su c h as 
those used by Harris (where respondents 
volunteer \Nhat t lrnv see as the most 
pressing probl ems ~onfront ing themselves 
and/or the nation) measure the sal ience or 
prominence of problems mo re than they 
do comm itme nt to solv ing them. On 
the o ther hand. social proble ms in ou r 
society have tradi ti onally e njoyed on ly 
temporary salience , quickly passing 

(Dunlop is Profr'ssor of Soc:iolog_1· ond 
Hllral Sociology ut \\ 'nshington Stotr. 
llni1·ersity, ond Post Choir of the 
Americun SociologicoJ 1\ssociotion 's 
Section 011 E111·irorn11cntol Sociolog_\'. 111' 
hos published s1•1·c·rol orticles 011 public 
ottitud1~s tmvord r.111 · ironmr~11tol issues.) 
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through wha t Anthony Downs cal ls the 
"issue-attention cvc le ." J\ combination 
of governmenta l a meliorative efforts . the 
expenditure of large sums of money. 
and eventual media boredom leads to 
the rapid replacement of o ld problems 
with new ones on the public agenda . 

There is a good deal of evidence 
indicating tha t while the sali e nce of 
environmental prob lems declined 
sign ifica ntl y ofte r 1970, public 
commitment to solving them has 
remained s urprisingly s trong. t\lthough 
the availab le trend data do not benin 
until 1973. two particularly good 
meas ures of publi c commitment to 
environmental protection sh ow the 
unexpected persistence of high levels of 
such comm itment. Fir ·t. s ince 1973 the 
Na tional Opinion Rcsenrch Corporat ion 
has been asking nationa l samples 
whether we're spending "too lit t le ... 
"about right" or "too much" on 
"improving and protecting the 
environment. " In 1973. 61 pe rcent said 
"too l itt le ." 26 percent "about right ." 
and only 7 percent •·too mu ch" (the rest 

said "don't know"). T h e percent 
indicating "too little" was bei ng pent 
on the environment s!ow! v dec lined 
during the Se\'enties. reach ing a lo \1· of 
48 pe rcent in 1977 an d agai n in 1980. ln 
recent vea rs. however, it has inc reased . 
and in -1984, 58 percent sa id " too little . .. 
31 percent "about right" and only 7 
percent "too much .. \\·as being spcmt 0 11 

environme n ta l protection (w ith -l 
per ent say ing "don ' t kno11·"]. 

A simi lar pal tern e m erges 0 11 a Roper 
Organizatio n question w h ich asks 
respondents . "Do you th ink 
environme n ta l protection law s and 
regulation have gone too far. o r not fa r 
enough. o r have struck about the ri ght 
balance'r' In 1973, o nl y l 3 pe rcent o f a 
n a tional sample sa id tlrnt eiw ironmen tal 
laws a n d regulations had "gone too for ... 
while 32 percent sa id the\· " s tru c k about 
the right ba lance"' and 3-l percent said 
they had gon e "not for en o ugh " (11·ith 21 
percent saying "don ' t kn o ll'" ). Tlw 
perce ntuge indicat ing " gone too far" 
slowly increased up to 25 percent in 
1980, a lthough the percentage indi cating 

Lo\'e Co11ol. l!Jll2: 1\IJCmdonPd l1011ws cirP l>ourclt•d up und le11cecl ol"I p rior lo 
demolition . Thi' uulhor stol1•s thut en1·im11m1•11t11I d i sC1~l1·r., such us Lc1\ I' C:C111cil 
ha\'e increased public cornmit11w11t to 1•111·irnnm1•11tu/ prot1•c lion . 
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"not far enough .. was .still :J:J percent 
that yenr. This slight trend has been 
reversed in recent \'ears, as in 1 SJB:l (the 
last vnar for whit.h-data are avili lable) 
only-14 p1m.t!nt snid l)rwironmcntal 
protl~ct ion laws had "gone too far." 
while 30 JH!rcent said they "struck <rbout 
tlrn right balancu ... and n11 
unprecednnted 4B percent said they 
had gone "not far cmough" (while only 9 
percent snid "don't know"). 

Two aspnc:ts of thest! trends sinc:u 
1973 descr\'u emphasis. First. unlike tlw 
suliunc1! of lm\'ironrncntul problems. 

Surprisingly, the Eighties have 
seen an upswing in public 
support for environmental 
protection. 

whit.Ir admittedly dec:linl:cl consiu u1·ably 
b\' tlw micl-Sl~venties. public 
colllrnitnwnt to protoc:t ing 
e11viron11wntal quality rem<1ined 
surprising!)' strong throughout th1: 
dncadt!. Second, and even more 
.surprising!\. the l·:ighties have s1~1: n an 
upswing in public support for 
e11vironmnntal prolc!clio11. 

Bofon! lr\'ing to !!XplHin tho 
pnrsistc:nu! and recent upward svving in 
public co111111ilmt:nl to l!llV ironmental 
protecti on. I \\'UUld like to provide a 
bettnr srn1se of tlw sl<lt(! of public: 
opi11io11 on 1:11vironment<il issul~s in the 
Eighties. I will do this by focusing 011 
import;1nt envirnnmcntnl poli1;y issues. 
b<!ginning \\'ith tlw J'(!\·isions of the 
CIL!Cln i\ir and c:luan \\'atur 1\cts. l)uring 
I \lH t Loui s llarris ns\...t:d wl11: ther 
"C:ongrnss should make the c:lean 1\ i1· 
1\ ct stric:lt!r than it is now. keep it about 
the same or make it lnss strict" in three 
n<itionnl sur\'!~ys. In uach su r\'cy rough ly 
half of the public ("1Ci to 51 pcrcnnt) said 
that Co11gress should keup tlw t\ct about 
the su11w, while the p(!rcontages in favor 
of making it st ricter (ZD to :lB) c lea rl y 
outwuighl!d those in favor of making it 
less strict ( t 2 to 17 pnrc:ent). 1\ s im ilar 

Harris question on the Clean Water Act 
in 1982 revealed even stronger support 
for continued environmenta l protection. 
S ixty percent of a national sample 
wanted the Clean Water /\ct made 
stricter, 34 percent favored keeping it 
abou t the same, and only 3 percent 
wanted it made less str ict (wh il e 
another 3 percent were not sure). 

These high levels of support for 
s trong environmental regula tions are 
consistent w ith the results of quest ions 
designed to gauge the public's 
willingness to accept tradeoffs between 
environmenta l protect ion and economic 
growth. For example, a 1 982 national 
survey by Research and Forecc1sts found 
twice as many people agreeing that ''we 
must accept a slower ra te of econom ic 
growth in order to protect the 
environment " [40 percent ) as agreei ng 
that "we must re lax environmental 
s tandards in order to achieve economic 
growth" (24 percent). Another 24 percent 
agreed that "we can achieve our current 
goals of environment al protection and 
econom ic growth at the sa me time'' 
(while 3 percent didn' t know). Given 
the emphasis on improving the state of 

Attitudes on Spending. Laws 
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our nation's economy in recent years. 
results such as these are surpris ing and 
reveal a strong commitment to 
environmental protection by the 
American public. 

After describing th e issue-attention 
cycle that led him to be pessimist ic 
about the future of our nation's 
commitment lo en ironrpental 
protection , Anthony Downs suggested a 
number of reasons why the 
environmental issue might buck the 
odds and remai n high on the public 
agenda. Two seem particu larly pertinent 
in h indsight. First , environmenta l 
pol lut ion is more visible ancJ c learly 
threatening than many <;Ocial probl ems: 
and second, pollution affects virtually 
everyone. rather than just u sma ll 
segment of socie ty. These two factors 
may have become even more s ignificant 
than Downs imagined in 1972. 

The past 15 years have been marked 
by the continual discovery of new. and 
often quite serious, environmental 
problems, a trend which li kely reflects 
both growing damage to ecosystems as 
well as increased scientific scrutinv of 
such damage. The result has been that 
the notable progress in clea ning up 
many waterways and in improving 
urban air qual ity is genen:illv 
overshadowed by all th e atten ti on given 
to acid rain , so il erosion, toxic wastes. 
and other problems. These problems are 
not only seen as affecting virtun lly 
everyone but, parti cu larly in the case of 
toxic waste contamination of ground 
water, as representi ng a very serious 
threat to publ ic heal th. The fact that the 
publ ic is continually bombarded with 
news of newly di scovered and 
potential ly disastrous env ironmental 
problems (e.g., Love Canal and Times 
Beach) has surely played iJ major role in 
keep ing publ ic comm itment to 
environmental protection at a high 
level. Such news suggests that 
governmental ameliorative efforts have 
not been adequate to keep up with the 
emerging problems. 

The idea that the continua l emergence 
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of new and often rla ngerous 
environmenta l problems has been a 
major factor in keep ing public 
commitment to environmen ta l 
protection unexpectedly high during the 
past 15 years is bolstered by a variety of 
data. For example, a 1982 Lo u is Ha rris 
survey revea led the exceptional ly high 
levels of public concern over the heal th 
h azard s of environme ntal problems. 
Ninety-fi ve percen t of a national sample 
viewed " disposal of haza rdous \Nastes"' 
as a "serious problem" a nd 93 percent 
viewed " pollution of lakes and rivers by 
toxic substa nces from fac tories" as a 
"serious problem ." 

T he e ndless di scovery of s uch 
probl ems. despite al l of th e effort s ancl 
money spent o n env ironmenta l 
pro tecti on in recent years. a lso seems to 
be contr ibuting to the public's gradual 
acceptanc:e of a so mevvhat morH 
'·ecological" orien tation . Thus. the '1982 
H1:1seorch onJ For1:1cusls survev found 84 
percent of the public agreei ng. tha t " the 
ba lance of nat ure is very delica te a nd 
easi ly upset by human acti vities." and 
76 percent agreeing that " th e Earth is 
like a spaceship w ith onl y limited room 
and resources .. , A lthough there are no t 
national trend data avai lable, I th ink it 
is highl y unlike ly that the general 
public would have shown this degree of 
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ecological awareness back in 1970. 
While the foregoing may help explain 

why public commitment to 
environmenta l protect ion has pers isted 
so solidly since 1970. and to some 
d egree why it has recen tly r isen, I don' t 
think the recent upsurge in 
environmental commitment is d ue 
solely to the increased v isibility of toxic 
wastes and similar problems. Rather. I 
think it reflects another as pect of the 
issue-attention cycle. A major reaso n 
problems disappear from the public 
agenda is that a fte r the passage of 
leg isla ti on and the es tablishment of 
regulatory agencies designed to "so lve" 
the problems, the public has a tendency 
to assume that "government is taking 
care of it, so we don't have to worry 
abo ut it. " Th is a ttitude likelv 
contribu ted to the diminish~d sa lience 

The endurance of public 
commitment to environmental 
protection since 1970 must be 
regarded as miraculous. 

of environme nta l problems in the 
Seventies, but in the eyes of many 
people it became nn inappropriate 
a tti t ude o nce the cu rrent Adm inistration 
took offi ce. 

The Reagan t\dministrat ion ·s 
a nt i-regu latory orientat ion , alld th e 
appointment of cont rovers ial figures 
s uch as James Watt and An ne Gorsuch 
to key environmental pos it ions created 
a s ituat ion in w hi ch man y peop le fel t 
tha t the federal government cou ld no 
longer be relied on to pro tect the 
nation's environment. This is refl ected 
in the 1982 Resea rch and Forecasts 
survey which asked. "How much 
confidence do you have that the Reagan 
Administrat ion wil l provide suffic ient 
protection for o ur natura l 
environment?" Only 13 percent of the 
pub lic sa id "a grea t deal,'" while 19 
percent said " none a t a ll " (42 percent 
said " some,'' 23 percent sa id "littl e" and 

3 percent said ' 'don' t knott"'). This 
distrust is also reflected in the fact that 
several ma jor environ mental 
organizations such as the Sierra Club 
experienced dramatic membership 
increases du ring the early Eighties. often 
recruiting around the theme that 
c itizens need to take action to protect 
the nation's environment because 
government can no longer be trusted to 
do the job. 

The combination of the increasing 
em ergence of serious environmental 
problems an d a decline in confidence 
that such problems wi ll be handled by 
the appropriate government agencit!S 
accounts. I s uspect. for the recent 
u pswing in public co ncern about 
environmental protection. \\'lrnther this 
upward tren d continues will dc1)('nd. in 
part, on public perception of tlrn Rcag<111 
Admin istration 's commitnwnt to 
environmental protection. The dt•c lim• 
in controversv a t EPA and the 
Department of In terior has I ikt~h· led to 
a more favo rable percept io11 in this 
regard . 

If the dramat ic r ise ill public co1H.t'T'll 
with environmental problems i11 thn latl' 
Sixties was a "miracle of public 
opinion, " as one anal~·s t put it. th t> 11 the 
endurance of publi c commi t1111•11t to 
environmental protect ion sinu~ I ~J70 
must be regarded as somewha t 
mi raculous as we ll. That this 
commitment has surviv1~d for I :i \ 'l'ill'S . 

after the expenditure of sizable .11.nounts 
of money an d effort and in tlw fat:(' of 
energy c ri ses. econom ic: hard tim es .ind 
an an ti-regula to ry c limnte . is a strong 
indication tha t the t\nwricun p1·opl1· 
ha ve come to place a high v;ilue 011 

en vironme ntal qual ity. Twenty years 
ago industry cou ld justi fy its pollution 
by pointing to jobs and economic 
growth. Since Ea rth Day this has 
become unaccep table to a large portio11 
of the p ubli c, as most peo ple seem to 
want economic growth bala nced with 
en vironmenta l protect ion . This has been 
a profo und change in our soc iety. LJ 



Looking Ahead 
by Clifford Russell 
and Paul Portney 

When people are queried abo ut 
environm ental regulC1tio11 and 

asked to co11templ ate its good and bod 
effects. the images recalled are genera lly 
the obvious ones. They may re late 
stories of particular rivers that have 
been c lea ned up and a ir pollutio n 
problems that are no more~. Th ey might 
ci te estimates of the cos t of pollution 
control over the past year or ducade or 
perhaps for some future period, as "'''e ll 
os the growth of EPA a nd th e numbers 
of regul ations it has issued. 1\ll these 
imnges are hdpful to some ex tent. for 
such ev idence does s ugges t that the 
qualit y of tlw nation's air an d water has 
improved , a lbeit a t cons idernble 
expe nse. 

The majority of citizens do 
not regret the basic decision to 
push toward a cleaner 
environment. 

It al so appc:ars that th e shift in public 
att itude th at maclL: e11v ironmen tal 
regulation possible has survived these 
succ:csst:s. !'o il ing res ults suggest that 
environnwntul awa ren ess remains ;d ive 
an d well and that th e majority of 
citil'.ens do not regret the basic decis ion 
to pus h toward a c le<m er environment 
despite tlw c:osts and de~sp itc the l!Xtra 
bu rdens impose)cl 011 individual and 
corpurute ncticm s. Furthe:r. though theru 
have! been cxccpt io11s , cn\•ironm ontul 

. H11,w/I u11d 1'1'1'1111•1 urr• S1·11iur F1·/lrn1"" 
Lt li1••;i111n <'s fut the h1l11n'. utl 

111dt•p1 11c/l'11f n•s1 •<1n /1 C11f(/ 1•dtH 11fi()/IU/ 

11 d :un1 11JfuJ11 r/1•0/111~ 11 itli 1111ttmil 
lt ','>1111111'.' Ulld f/H' t'/l\ if!lllllll'llf. illlSSl'fl 

I~ 11/,,, })11·1 •1 lur ul tli1· gmup',.; C)_uulit_\ of 

frll / ~ Ill /J'()llllil'IJ! /JI\ is111/I lllld J'll f' fJH'\ ' 
IS ' ' ·'"''t1111t })111•1 t111 I 
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issues have so far not divided region 
from region or ri ch from poor in the 
ways that early a nalyses predicted. 

J3ul if a retrospective look is to help 
in the futu re, it is not sufficient to stop 
with a c hroni c le of successes. \\' e mus t 
look to see what groundwork has been 
la id for the long run . J\ dr~c:arle and a 
half, after all. is not u very long time. 
and the residuals fro m human 
consumption and produc tion \\'ill be 
with us alwavs. 

From thi s 1~erspccti\·e it seems fair to 
say that the reco rd is mixed- or that tlw 
effects have been modest. Consider fo ur 
long- run concerns and how \\·e stand 
with them : 

•How urc we dealing with the 
interre latedness of e!n \· ironm r~n t nl 
problems? 

• llow t1re we ckali11g \1·it h the 
interregional characte r of major 
emerging prohlm11s? 

• What kind of long-run inc:cmtives are 
we providing to prirnte decision 
makers? 

• And perha ps more fundamenlally. 
how are we reconc ili ng opposing \'i e!\\'S 
of what environmental regulation is al l 
about- e thi cs or engi1weri11g or 
economics? 

There is no doubt that the 
environment rnu st be man agr!d \\'ilh <1 

broad view toward all pot nntial 
proble m areas- incl t1ding the 
troposphl~re and atmosphere. the land 
and water surfaces . and aq ui fors. I lorro r 
s tori es abound about the rr:sult s of 
ignorillg thi s proposition . .\lost oftell 
they involve the transfer or esca pe of 
untreated wastes from one med ium to 
another, where, in our ignorance. we do 
not a nti cipat e~ the res u lts. Thus, putt ing 
hozardous chemical wastes into open 

1\ /11dicoptt>r opplie~ pPsticiclcs ton 
Florido ornngc grm·1'. r\pplicotions li/...e 
this. 1d1id1 con /uud to grou11c.1-1rnt1•r 
conlnminutirJll . illustrotr: the 
interrelote•d1wss of p111·ironnw11tol 
problems. . 

landfills on ce appeared a cheap and 
therefore clever strategy . Simila rl y. laws 
mandating air or wa ter pollution contro l 
have left us with mountains of solid 
waste we fin d hard to ign ore bu t harder 
ti ll to dispose of safely . 

It hardly needs say ing that ne ither 
our lnws and regu lations nor our form 
of leg is lative oversigh t are set up to deal 
with this real ity. Rather. for historical 
a nd polit ica l reasons our e1l\'ironmen ta l 

There simply is no 
"elsewhere" on a heavily 
populated planet. 

s tatut es often emanate from d ifferent 
congressionnl committ ees a nd consider 
prob lems on e! at a time and i11 isolation . 
1\ question for the futu re is wheth er this 
wi ll continue to be so or whether we 
can advance to coordinated 
en vi r·o1lllH.! ll ta l 111anage me n t. 
Experiments by EP1\ and research by 
outs ide ex perts are now add ressing th is 
qu es t ion. The results may or lllay not 
lea d to S\\'eepi ng changes in tlie c urrent 
sys tem. but it is at least clea r that there 
cann ot re 111 ni11 unregulated "sinks" that 
a llow for the c hea p di sposa l of 
residuals. The "spacesh ip ea rth" 
metaphor is a powerful one in this 
rega rd- there simply is 110 "elsewhere" 
on a heavil y populated pla net . 

Above. we said that su rp risingly litt le 
in terregiona l co nfli ct has occurred over 
e nvironmental regulation. Acid rain, 
howeve r, hos set region against region. 
Anal yses of the phen omenon have 
gen erall y stressed long distance 
transport of sulfur and nitrogen oxides 
from areas \•Vhcre emiss ions arc heavy to 
areas where acids are depos ited . Ozone 
is also though t to "m igrate " from region 
to region. When this is the" structure of 
the problem . solutions must eit her 
boldly impose costs on one regi on and 
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confer benefits to another. or must 
involve transfers of one sort or anoth L~r 
in the opposite direct ion so that th e 
ga iners pay for the ir ga ins. either 
outcome is easi ly legislated in our 
system. 

However. the parts of the 
env ironmental puzzle addressed in tlH! 
main by the major statutes have bee n 
loca l. That is. the statutes are written as 
if discharges and effects. costs and 
benefits. are locat ed in the same region. 
Thi s, coupl ed w ith the national 
un iformity genera lly req uired in 
standards. has tended to short circuit 
interregioual squabbling. But things ll'ill 
not be so simple in the futu re. In deed. 
th o pas t fi ve vears have a lready seen 
half a dozen or so nttempts to -force EP1\ 
to judge in terstate frays over 
cross-boundary poll uti on . These 
attempts have been sidestep ped in one 
way or another. often because of the 
technica l d iffic ul ty of resolv ing the 
d isputes. 
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As our technical understa nding of 
long-range pollutant transport impro\'e ·. 
however, it will probably be 
increas ingly difficult for EPA (or the 
Congress) to avoid judgment s and 
so lutions. There is no reason to expect 

Crafting individual solutions 
for problems with well 
identified winners and losers 
is not easy. 

th is necessitv to be confin ed to sulfur or 
nitrogen oxiclcs or hydrocarbons 
d ischarged to tlrn atmosphere. 
Nonpoin t sources of \Na ter pollution. 
for example, may \Ne ll I.Jc concent ra ted 
in upstream . heavily agricultu ral states . 
so that a major effort to reduce this for m 
of "discharge" may impose costs la rge ly 
on the agricultu ral sector and confer 
benefits largely on those downstream 
who w ithdraw water or use it for 
instream recreationa l uses. Even more 
threa ten ing could be the interregional 
movement of cun ta111i 11ated grou nd 

water. If a major regional aqu ifl'r 
becomes contam inated in OIH' stall' . 
those jurisd ictions "downstn'am ·· \\'ill 
wan t action. probabl:-· dra111 c1 t ic and 
expensive action , to prot ect t lwir usl's . 

Exist ing lP.gisla tion is not \\'nil 
designed to deal \1·ith su l" h problPrns 
and, as has been said. c ra fting 
individ ua l sol ut ions for problems \\·ith 
well ident ifi ed winnms <rn d l o st~rs is not 
easy. The lit igativc alternntive is slo\\' 
and uncertain. This inability to h,mdlP 
interregional problems . tlwn . is 0111! 

potentially ma jor flml' in our foundat ion 
for the fu tu re. It a lmost t:l'rlainh· 
requires a generic soluti on lwforn 
particular in terests arn con1mi ll L'd in ;1 

part icular battle. Such a sol ut ion might 
involve some taxing and trans fer 
scheme aimed at spreading c:osts beyond 
the identifiable region or grou p 
"causing" the problem. Whether this 
could be so precise as to attempt to ta-..: 
away the benefits from the "l' ictim·· 
groL~p is another matte r. one rc lall!d to 
the morn! or ethical vi ews of pollution. 
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The U.S. pollution control laws 
crafted in the 1970s have at their heart 
an ethical view that was translated into 
a pollution control imperative that 
stressed "doing your best" at all times. 
That is, the idea was to put dischargers 
under constant pressure to adopt the 
best existing technology. The problem 
with this approach is that by ;.ratcheting 
down" the discharge standards each 
time technology improves, any incintive 
for dischargers to seek technology 
improvements themselves is removed. 
The burden of supporting research, of 
convincing reluctant sources that new 
developments really work, and of 
gathering evidence sufficient to justify 
characterizing them as "best" 
(practicable, conventional, available, or 
whatever) falls entirely to the EPA or to 
the struggling manufacturers of 
pollution control devices. In other 
words, vve lose the input of the 
regulatees themselves. 

A related long-run matter is the 
monitoring for, and enforcement of. 
continuing compliance. Studies of 
monitoring activity and continuing 
compliance, v.rhether by government 
itself or by private organizations, have 
agreed that while self-monitoring by 
sources is generally required, very little 
is being done to check up on, or even to 
stay current with, the self-reported data. 
Such fragmentary evidence as exists 
further suggests that rates of 
noncom pl ianc.:c are substantial. Th is 
problem is related to the technology 
incentives issue because the strong 
focus on technology and its installation 
embodied in the existing laws is 
reflected in an emphasis 011 monitoring 
for initiul compliance-that is. for the 
installation of the desired technology. 
\i\lhile it would be an overst<itement to 
say that the current practice is to chuck 
on the installntion and initial operation 
of pollution control equipment. 1md 
then to ignore what hnppens day to day. 
it is certai11ly true that tlw monitoring 
efforts bning made do not eve11 begin to 
approach those that would bt~ necessary 
to produce a long-run i11centiv1! for 
conti11ui11g cornpliancn. 

For the long run. pollution sourcus 
shoulJ face a reasona!Jh? probabilitv of 
detect ion and il ma I isl ic pemil ty wiwn 
contemplating violation of 1~xisting 
requirements for day-to-day or 
week-to-vveek discharge limits. 1\11d 
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they must be able to capture some 
substantial part of any reduction in the 
cost of meeting those limits brought 
about by the development and 
introduction of new technology. 

As indicated above, the 
environmental legislation of the past 
decade reflects in so·me of its key 
features an ethical view of pollution: 
that pollution is a wrong in itself. This 
contrasts with the view that pollution 
is, at its heart, a problem of supplying 
the proper signals to private or public 
decision makers. Jn this latter vie\·V, 
some pollution is inevitable because of 
the laws of conservation of mass and 
energy that prohibit us from truly 
getting rid of anything. Pollution control 
simply means changing the form, 
substance, or timing of discharges. Too 
much pollution is likely to be the result 
of the operation of an unregulated free 
market. The job of government is to 
balance the benefits of pollution control 
(however defined and mensured) against 
its costs and to choose discharge limits 
for particular places or substances, or 
other policy instruments so as to 
achieve what the market by itself 
cannot. In this view, what is wrong is 
for a source to exceed its discharge limit 
or to practice fraud in its 
self-monitoring report. Discharges 
within the defined limits are not seen ns 
wrong. 

Pollution is a ubiquitous 
problem and not simply a 
short-term ethical aberration 
created by modern market 
societies. 

The ethicnl view of pollution as 
intrinsically wrong leads to a long-run 
goal of zero pollution and to the 
continuing interim requirement to do 
the best that existing technology will 
allow. The cost in incentive terms of 
this approach has alreaoy been noted. 
The ethical view is also reflected in the 
position that. like frnedom of speech or 
the right to keep and bear arms. citizens 
have an inalienable right to be free of all 
environmental risks. In the view of 
some. this right extends even to the 
most sensitive individuals and covers 
even relatively minor heCJlth effects. lf 
pollution is ··, ... ·rong·· but temporarily 
necessary. the logic runs. perhaps we 
can nt least eliminnte essentially oil its 
deleterious effects. 

This contrast in views between 
pollution as a \'l'rong and pollution as a 
necessary inconvenience is reflected in 
continuing tension within EPA. It is 
manifested primarily bet\·veen those 
who would increase the role of 
cost-benefit or risk-benefit analysis in 
decision making and those for whom 
such exercises are at best useless and at 
worst immoral. Notice that this debate 
is not over the capabilities of 
cost-benefit analysis-what can and 
cannot be measured-but over whether 
any measuring should be done. 

This is not a healthy tension, it seems 
lo us, because the absolute character of 
the ethical view rules out analysis 
generally. It discourages the seeking of 
information about what can be or is 
being achieved and at vvhat prospective 
or actual cost. Much more importantly, 
it would put environmental regulation 
on a different plane from other 
government activities, even medical 
research and the support of the 
medically indigent, that might offhand 
be seen as having at least as great a 
claim to this ethical standing. Moreover, 
the laws of physics, within \·vhich we 
have no choice but to operate, do tell us 
that leftovers (residuals) are inevitable. 
Thus, we must decide what to do vvith 
them rather than whether to allow them. 
Our choices can range over the form the 
leftovers can assume nnd the timing and 
place of their discharge to the natural 
environment. (We can reduce the total 
amount through recycling. But we cnn 
never push it to zero.) Recognizing that 
pushes us toward weighing options. 

Thus. in our view, one important 
piece of foundation building for the 
long-run success of environmental 
policy is to recognize the uncomfortable 
fact that pollution is a ubiquitous 
problem and not simply n short-term 
ethical aberration created by modern 
market societies. V\/ith this lesson in 
mind. we can prepare to pass from the 
substantial successes of the past decade 
to dealing with the less exciting but no 
less important business of managing 
society's residuals into the indefinite 
future. 0 
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Union Carbide's Plant 
at Institute, W.Va.: 
Lessons from · 
Bhopal 
by M ichael J. Chern 

(This is the last in a series of articles in 
the Journal by EPA's regional offices on 
major environmental concerns they a re 
addressing.) 

Unron CarbrcJe Aqncultural Prvclucrs Co. Inc 

Jn th is mw1ulocturing unit in l nstilull'. 
\\I. Vo .. [ lnio.11 Curbicle prnclun~s 111t'thvl 
isnc \'Crnote b1· modi11g phosge nr' und 
mor~ 0111et h d ~mi 1w. 
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On Decem ber 3. 1984. a n e l'ent 
occurred thnt wil l never ht) forglltten 

bv the chemi cal i11clu str1· or thos t! 
i1~ vol\·e cl w it h it. 1\n estimated 2.000 
peop le were killed an d tens of 
thousa nds in jured ll'h e11 " nwss ivc lt!Hk 
of high ly tox ic metlwl isocy<inH lt! [:VI IC) 
occurred st <i Union Carbidt! 
Corporation plant in ll ho p<il. Ind ia. just 
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as Thret! Mil11 Island forever changed 
the life of the nuclear power industry, 
Bhopal has become a watershed for the 
chemical industrv. 

The Bhopal di;nster caused 1\merican 
politicnl leaders. environmentalists, ilnd 
citizens to ask if the same kind of 
accident could happen here. Public 
attention hero focused on the only plant 
in the United Stales that manufactures 
MIC: Union Carbide's facillly in 
Institute, \'\/. Vn .. in tlrn Kanawha l~i ver 
Valley nenr the state capi tnl of 
Charleston. Federal and stale regulatory 
agcmcies. at the urging of area political 
leaders, decid11d to conduct a 
multi-media inspection of the nntire 
lnstitutn plant, even though Un ion 
Carbide hnd alreadv shut dov\' ll the MIC 
production unit cm-its own. 

The inspection revealed that 
existing environmental 
regulations were not 
principally designed to 
prevent catastrophic accidents. 

An interugency inspnction 
team- consisting of rnpresen tatives from 
EPA Region 3's Wheeling Field Office. 
the federal Ou:upational Safety and 
Health 1\dministration. the West 
Virginia Department of Na tural 
Resources, and the stute Air Pollution 
Control Commission- arrived at 
Institute four days after the Bhopal 
accident. The inspection reviewed 
compliance with state and federal ai r 
pollution, water poll11tio11, hazardous 
waste, toxic substances, and 
occupational safety regu lations and 
pr.rmits. f-]Jt\'s Oil-site inspection l>\' i!S 

supplemented by a comprehensive 
review of compliance records at the 
Region 3 main office ill Philadelphia. 

Although the inspection revealed that 
no major environmental violations hnd 
occurred at the Institute plant. EPA 
officials realized that the compliance 
review did not really nddress the issue 
of overall plant safety. In fact. the 
inspection clearly revealed that exist ing 
environmental laws and regul ations 
were not principally designed to 
prevent catastrophic accidents but 
rather to limit routine and expected 
pollutant discharges. 

There was no reason to 
believe that the MIC unit at 
Institute was any more 
dangerous than hundreds of 
other chemical production 
units. 

This past February. while EPA was 
working on the safety issues left 
unresolved by the inspection, Union 
Carbide announced tentative plans to 
restart the MIC production unit some 
time in April. EPA immediately decided 
to form an intergovern mental tnsk group 
to review the entire MIC unit in order lo 
ensure public safety would not be 
hnrmed by the restart. 

This decision was, in many respects, 
a revolutionnry one. ;\!though a 
number of statutes give EPA broad 
authority to take action to prevent 
an "imminent and substantial 
endangerment" to public health or the 
environment, the agency had never 
invoked this authority in a similar 
situation. Aside from the disaster at 
Bhopnl, half a world away, there was 
no reason to believe that the MJC unit at 
Institute was any more dangerous than 
hundreds of other chemical production 
units operating in the United States. 
Nevertheless, Union Carbide agreed to 
coop rate full y 1Ni th the revie1-v team. 

The federal/state task group was 
chaired by EPA Region 3's 

The rnn tro/ room for l 'nion C:or/Jide 
production or mcth_d isocnrnoff' in 
Institu te . \\ '. \'o . 

Environmental Services Division 
Director, Greene Jones. It was composed 
of the same agencies that conducted th e 
first compliance inspection, with 
additional support provided by the 
Federal Emergency Management 
Agency. The evaluation covered such 
areas as the equipment and procedures 
used in the production, handling, and 
storage of MJC: the emission control and 
detection systems: the plant safety 
program; and emergency response plans. 

While the federal/state task group was 
conducti ng its evalua ti on. Union 
Carbide was independent!~' improving 
the safety systems used at the plant. 
Many of the improvements that the task 
group was prepared to suggest had been 
anticipated by the company and 
changes ulready proposed. EPA also 
asked the company to make additional 
changes to the unit to further enhance 
safety. 

The most significant equipment 
changes included: 

•Replacement of brine coolant with 
chloroform for MIC sto rage tanks (the 
introduction of water into th e storage 
tanks at Bhopal may have caused the 
accident): 

•Installation of additional monitoring 
and alarm equipment: 

•Alterations to the emission control 
systems to increase capacity and 
reliability; 

•Installation of an air-sampling leak 
detector; 

• lnstnllation of a compu terized system 
to help predict the direction ancl 
concentration of a chem ical µlume in 
the air if a leak occurs. 

In conjunction with the task grouµ's 
review of the plant eq uipmen t and 
safety procedures, the Regional 
Response Team (RRT). an 
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intergovernmental organization which 
coordinates federal response to 
emergency situations. was reviewing 
emergency response plans for the Union 
Carbide plant and the Kanawha Val ley. 
The RRT looked at five different plans 
covering th e plant: two by the stu tc. one 
by the co unty, one by an a rea industrial 
council. and one bv Union Carbide. 

Despite the volu;11inous nature of the 
plans , the RRT found that coordination 
between them needed to be improved. 
lines of commun icat ion and authorit\' 
needed to be more clearly es tablishnil. 
an inventory of hazardo~s matc~ rials in 
the area had to be obtained, and 
response personnel needed more 
protective equipment and training. 1\ 
summary of the RRT findings and 
recommendations w;is made iWui lablc! to 
the involved parties, und commitments 
were obtained to make the nccessa r\' 
changes in response plans. Some of the 
changes actua ll y were mode while the 
review process was still under way. 

On April 15. fol low ing the completi on 
of the task group and RRT rnvicws. and 
the comm itment of Union Carbide to 
make equ ipment i m pro\'ements before 
the startup of the MIC unit. EP1\ issw!d 
a report on the safety of MIC production 
at Institute. Based on the new 
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production and storage equiµme11t. 
operating procedurns. emission control 
systems. monitoring and alarm s\·stcms. 
and emergency response plans in use at 
the plant, the report concluded that thP 
restart of ~!IC production did not 
substantially endallger public health. 

No one is prepared to 
guarantee that a catastrophic 
release can never occur. 

MIC production resumed at Institute 
on May 4 with EP1\ and other feclcral 
and state representati\'us oil-site to 
monitor the opcrnt ion. 1\ It hough thH 
start-up went without incidcmt. no 01w 

is prepared to guarnntec that a 
catastrophic release can ne\'er occur. 
EPJ\ Regional Administrator ja!llos iv!. 
Seif said. ''With nnv major chem ical 
plant \Ne can ne\·e1: rule out with JOO 
percent certai nty the possibilit\· of 
human error or f)quip1rnn1t m;1lfu11r:tio11. 
However. Union Curbidc's c:arlv 
detection systems lrnlp c:nsurc .that the 
company has ample opportu n itv to 
prevent a major rl!lease if a problem 
develops." 

The l3hopc:d incident has led many 
people to question how far fed eral and 
state governments should go in ussuring 
that all reasonable meat>ures are taken to 
prevent and respond to catastroµhic 

re leases of toxic chemicals. 1\ number of 
options a re now being nationally 
debated. One option is addition.ii 
federal regulation of the clrnmi c:al 
industry in .lucling uniform nationul 
·ufetv standards. 

1\ 1{other option would be to giH! the 
states the priman· responsibility to 
oversee c:hemicul plant safnty. This 
option is ba. ed on the belief Lhut a 
case-bv-casc detailed uval11ation of e,1ch 
plant is probabl>• necessary to rm·ea l 
improvements that should bu mnclt!. and 
that state pol lut ion control agencies are 
in the best position to provide this kind 
of evalua tion and to tai lor improvement 
programs appropriate for the loe<il 
cond iti ons. 

The amount of further mg11latio1t 
ma\' also be influenced b\' till' response 
of the chemical industr~· io tlw 
si tu ation. 

Whatever happens. it is sa fn to say the 
chemical industry will nnvur Ul) the 
same again. 0 

(C:h<'rn is u 11rilt·r1 d1 to r in tlt1 • ( Jff11 ,. ot 
P11l>/ic 1\(luirs in E/l. \ 's /l, g 11m .l, 
Philodf'!pli1u . Pu .) 
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Soul 
Searching 
in the 
Chemical 
Industry 
by Gera ldine Cox 

(I lr Co\ i..; \'1r 1• 1'11•.,1d1·11t urn! 
Tr·c li111rn/ l lin•<lor ol th!' C/11:rnirn/ 
;\lur11Jf1wl1m·r~ . \.,sor iulior1.) 
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T he accid ental release of met hvl 
isocyanate gas in Bhopa l. In d ia, la te 

last yea r prompted deep soul search ing 
among U.S. chem ica I makers fo r better 
ways to dea l w ith hazardous materials. 
The result : the public w ill get more 
information abou t chemica l hazards and 
extra help in ha nd ling them if 
emergenc ies do occur. 

Even before the cause of the acciden t 
could be determined. chemical 
companies bega n "white glove '' 
inspections of o perating procedures in 
plants worldwide. Thev made sure that 
the elaborate safeguard.s built into 
process units over past decades were 
still running smoothly. Then industry 
experts gathered at the Wash ington 
headquarters of the Chemical 
Manufacturers Associa ti on (CM1\) to 
decide what shou ld be done different ly 
in the future . CM/\'s "175 member 
companies represent more than 90 
percent of the totn l prod uction capaci tv 
for basic industrial chemi cn ls in the 
United States. Action was di rected 
toward expandi ng serv ices that protect 
publi c health and safe ty and working 
with Congress on effective legis lation. 

The search for appropriate responses 
involved v irtually everv Association 
committee and t ~s k group and hun dreds 
of industry volun teers. This pool of 
experts shaped the concept of 
industry-wide effo rt s lo be ta ken 
through CMA. Two major programs 
evolved. 

A Community 1\wareness and 
Emergency Res ponse (C/\ER) program 
expands the industry· · i11\·ol ve ment i11 
loca l emergenc response plann ing. It 
will a lso make sure that co mmun ities 
are aware of the right steps to take lo 
protect public hea lth and safely from 
potential chemi cal hazards. 

At the same lime. a Na tional 
Chemica l Res ponse and Information 
Center (NCRlC) is being established to 
improve the industry' s ability to 
respond to emergencies and lo provide 
hazard information to the pub lic. 

Both initia tives refl ec t CMA 's \·ie,,· 
that the industry is responsible for the 
safe manufactu re and transportati on of 
its products. It has an obl igat ion to 
provide information about hazards 
associa ted with the man ufa cture, 
storage, use. and disposal of its products 
to employees. ne ighbors and customers. 

In revievving safety practi ces 
immedia tely aft er the accident. we 
found a need to i11 tegrute our emergency 
res ponse p lans \Ni th those uf the 
comm unity. Sometimes, severn l 
uncoordinated sce na rios for cop ing v,•ith 
emergencies ex ist in the same locale. Jn 
one instance , a chemi ca l com pany had 

its own idea of what to do. 1\ nd the 
state rolled out stilt another set of 
contingency plans. Part of CAEI·( s ro le 
will be to un ite such efforts so they 
fun ction smoothl y in an actual 
e mergency. 

To make sure the pl ans rela te to 
com munity needs. local chem ical plant 
managers wi .ll serve as ca talysts in 
develop ing the Cf\ ER progra m. working 
with emergency res ponse officials . other 
area industries . and interested citizens. 
The progra m calls fo r information to be 
communicated continuoush· to the 
public about chemi cal plan·t operati ons. 
hovv they relate to the com munity. and 
how emergency response procedures 
fun lion. 

The co mmunity a wareness portion of 
CAER will demys tify chemi cal 
manufactu ring. The indus try is often 
perceived as shrouded in secrecy. 
operat ing behind a cloak. Part of the 
reason is that the chemi cal ind ustry is a 
' 'h igh-tech" industry that's ha rd to 
und erstand . Another fac tor is that the 
understandabl e news media foc us on 
d isaster. or th reats of dange r. has 
heightened the pub lic fear of the 
unknown. 

Jn removing our cloak. ll'e intend to 
show peoµle that there's no thing 
s inister about our opera tions . l n fact. 
we've been doing a lot of th ings lo make 
our industrv safe for ou rse lves and our 
neighbors . VVe intend to show the many 
programs on line to prevent probl ems 
and control the ra re emergencies that do 
hap pen. 

We are seeking lo buil d the pub lic's 
trust. We feel the way to accompli sh 
that is to become more open . How wi ll 
it happen'1 Sarne com panies havt~ 
already begun by conducting plant 
tours. bu ilding good working 
re lati onships with com muni ty leaders, 
and setting up centers where ne ighbors 
can drop by to di scuss qu estions or 
concerns. 

Chemica l ma nufacturers in Lo uisiana. 
a lead ing chemica l-produc:ing slute. are 
movi ng en masse tovvard a new 
"sunshine" policy . Fred Loy. executi ve 
vice president of th e Loui siana 
Chemi ca l Assoc ia tion said that "since 
the disaster i 11 Bhopa l. people are 
won dering if chemicals can be made 
safe ly. The public has a right lo know. 
so the Louisia na chemical industry will 
open its doors and let them judge for 
themselves. " 

Their program includes a ser ies of 
safe ty and emergency response 
seminars . hel d on pl ant sites. for 
commun ity leaders, pu bl ic offic inls. and 
the news med ia. A symposiu m is set for 
the fa ll to discuss the present sta te of 
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emergency prepurcdness in Lou isitrn<1 
and options for improving it. 

ew jerse\"s clwmicu l industrl' is also 
involved. T\~10 huzarclous mate ri ~d s 
advisory councils at the county lel'el 
have raised S-tOU.000 to help enwrge11u· 
response crews throughout the s tate get 
spec ia li1.ed training ill ma11uging 
haza rdous muteri c:il s emergenci es. 

1\nothcr key element of C:1\ER is !ht! 
concept that the public should ham 
access to information on haz<1rduus 
chemi cals. This co mnH111it\' 
ri ght-to-ki1ow pu l in 11·i 11 1;rovidu the 
public 11·ith infmmu tion we now gi\'t! to 
our employees. The material safo ty c/ ;1ta 
shee ts (0..!SDS) developed b:-· t:ompanies 
under the fctlerdl Oc:cupationa l Safetv 
and I {p,aJth 1\ ct are an uxt11nple uf th 1! 
type of information that wi II he made 
ava ilabl e . 0..ISDS's pro1·ide detailed 
information on tht! ha1.;nds. properties 
and e fft~c t s of clw m icals. 

The other major initiatil'c. the 
Na ti ona l Chemi cal Res ponsu alld 
lnformatiull Cenlt!r. 11·ill s upply hazard 
data on c lrnmi cal s during emergenci es . 
route non-cmorgenc:y i nqu iri us to 
appropriate information so urces . and 
manag' a lll~ twor k providing direct 
assistance for handl ing chemicals 
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invo lved in accidents. In effect. it 11·ill 
become an infurmatirn1 switchboard for 
anyone wtrnt i11g help from tho chemi cn J 
industry. 

The operati on is being built arnund 
the Chem ical Transportation Emergency 
Ce nter (CJ-I EMTREC) . tho industry's 
14-ycur-old transportation emergency 
hotline se rvice. CJ-IE:VITREC pru\'idos 
informat ion on chemi ca ls to onrnrgem:y 
service personnel - s uch as fire. policr: 
and rescue sq uacls- d u ring 
transportation uccide11ts i1l\'oh·i11 g 
chemica ls . It is recogni zed by tlw U.S. 
Department of Tra11sport ati u11 as the key 
sou rce of emerge 11 cy i11for111atio 11 011 
hazardous material s inl'olvetl in 
trunsport ;1cc idents. 

The 11 e11· center is ex pected to !income 
fully opf!raticrna l this fall. 1:our 11 1) 11· 
progra ms will be added to th is 1:xisting 
service. An ex pan dud CI lEl\.l'rnEC will 
provide informat ion and assistance for 
al I mnjor chemica l emergenc ies. no t just 
those n~Jated to trnns portatiun. This 
arrangement wil l inc lude a telephone 
bridge between emergency room 
physicians anJ company medi cal 
departments to expedite r!mergency 
treatment for toxic exposure. 

An PllH' rl!L'IH 1· n•sponsf' ll'<llll 

implenwnted through CIIL.\l.\ /,T 
(C:lil'miccrl :\'t'ttrnrk) rns/H'S t'.\Jll'rts und 
equipm( nt to the '<'t'IH' o/ u St•rious 
chr.mirnJ uc c idenl. 

A chemical network (CHEMNET) of 
chemical company and for-h ire 
emergency r sponse teams will be 
implemented to put chemical experts at 
the scene of serious accidents in 
minimum time. A toll-free number 
will be available to refer rou tine public 
requests for information to chemical 
companies and other qualified sources. 
Training materials will be developed for 
fire, police , and med ical services first 
responding to chemical emergencies. 

While CMA was hammering out these 
programs. toxic ai r pollutants became a 
major environmental issue in the 99th 
Congress. Interest centered around the 
question : "Could a leak like the one in 
Bhopal happen in the United States?" 

In Apri l. Rep. john Dingell (D-~lich.], 
chairman of a House overs ight and 
in ves tiga tions subcommittee. asked 
CMA for information about how the 
industry handles hazardous air 
emissions. To find the answer -. plants 
in three geographical arens were 
surveyed. They are in the Baton 
Rouge-New Orl eans corridor. th e 
Ph iladelphia- \'\' ii mington-Sou th )msev 
area, and the Niagara Fal ls- l3uffalo area . 
These cen ters of chemical industn· 
activ ity represent different types cif 
chemical proce ·ses. physica l fc t1tures. 
and regulatory controls. 

The survey of Cl\.IA member comp<1 11y 
plants co llected t\\'O ty pes of data : t) 
information abou t the s\·stnms in pl ace 
for monitoring and cletccti11g ro11ti1 w 
and accidental releases of che111ic:als. 
and 2} types of em ' rgcnc:y response 
programs in use in vol\'ing plant 
personnel or plant nnd loca l emergency 
response crews. The informati on has 
been co mpiled by CM1\ and forwarclt!d 
to l~ep. Di ngell. 

Safety is a number one p r i ori t~· amo 11g 
chemical makers, and the effort sho\\' s. 
Th e National Safety Counci l j11tlgDcl the 
chemi ca l i11clustrv to bu the s11f1!st of 42 
basic U.S . indust-ries lust year. a11 
achievement that the chemica ls sector 
has earned for th ree of the past four 
yea rs. 

But an industry that depends 011 
hazardous mate ria ls for manv bas ic 
feedstocks can never rest on -safety 
records. While Bhop<i l 1 as a n 
aberration, the indust ry is ta king ginn t 
strides toward reducing the chance that 
it will ever happen again. [J 
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EPA Goes Underground at 
Kentucky Superfund Site 
by Susan Tejada 

I n the 1930s and 1940s, the Lost River 
Cave was the coolest hot spot in 

Bowling Green, Ky. Before the days of 
air conditioning and limate control , 
this was one place in town tha t was 
never too warm. Dancing couples 
whirled away sultry summer nights, fox 
trot ting on the huge dance floor jus t 
inside the cave's e n trance. Lost River 
Cave was a subterra nean nightcl ub. 

In 1985 , the nightclub is long gone. 
Ins tead of the s tra ins of big band musi c, 
w h at comes wafting up from this 
und erground domain today are tox ic 
fumes. 

Bowling Green is the largest 
city in the United States built 
entirely over a cave system. 

Bowling Green s it s a top a si nkhole 
plain. Accordi ng to Or. Nick Crawford 
of Western Kentucky Universi ty, it is 
the la rgest ci ty in the Unite d States built 
entire ly over a cave system. The 
si nkhole plai n resembl es "a landscape 
of fun nels," Crawford says. The 
s inkh o les direct s torm water runoff into 
the caves in the underly ing limestone. 
Toxic was tes have also entered the 
caves, an d EPA and the State of 
Kentucky are now tryi ng to d e termine 
what the wastes are. ho w they go t there , 
and how to mitignte the problem. 

Severn! theo ri es, says Crawford, 
expla in how contaminants move 
undernea th Bowling Green. Ch em ica ls 
that we re s pilled o nto soil over a period 
of time may be ca rri ed by rainwa ter into 
the aq ui fe r , w here they trave l rapid ly 
thro ugh limesto ne. As the c hem icals 
volatili ze, the caves fill with fumes. 
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This could account for the fact that 
fumes are strongest after a h eavy 
ra infall. Another possibility is that 
contaminants collect in natura l traps in 
the cave system. Chemicals floating on 
top of underground streams may stick to 
the walls and cei lings of caves when the 
water recedes, forming a kind of 
stinking, giant bathtub ring under the 
ci ty . Leaking underground s torage tanks 
and deliberate discharge of c hemicals 
into sinkholes may also be contribu ting 
to the fumes in the caves. 

EPA became involved with the 
Bowling Green s ite in mid-1984, 
follow ing complaints of tox ic fumes in 
several residen ces. Fred Stroud, an 
On-Scene Coordinator from EPA's 
Region 4 office, had preliminary a ir 
samples taken . "They went way off the 
scale," Stroud recall s, "showing the 
presence of o rganics." 

Stroud then turned to EPA 's 
Environmental Response T eam (ERT ). 
Us ing more sophisticated 
instrumentation, ERT collected a ir 
samples from various residences in Ju ly 
and November of 1984. Further 
sampling was conducted a t two schools 
in February, 1985. 

Ben zene leve ls documented bv the 
resi denti a l samp ling were, acco;d ing to 
a later review by the Centers for Disease 
Control (CDC), "too high for 
non-occupationa l sett ings ." In additi on . 
some s ubstances d etected at the 
schools- be n zene, toluene, and 
chlorinated hydroca rbons- were highly 
toxic, and others-alkane 
hydrocarbons- were exp losive at high 
concentra tions . 

In March of this year , CDC issued a 
public health advis.ory for Bowling 
Green. "Although the rela t ions hi p 
between con tamination in caves 
[underneath Bow ling Green] and fumes 
in buildings is hypoth e tical," the 
advisory states, "sufficient ev ide nce has 
been co llec ted to indicate that the 
presence of cave contamina t ion and 
building fum es a re proba bly re lated . 

The presence of chemicals in the cave 
system under Bowling Green, Ky .. may 
represen t a potentia l long-term health 
concern to person s liv ing in the 
community. Long-term exposure or 
frequent intermittent exposure to 
benzene would represent the greatest 
p u blic health concern s ince ben zene h as 
been associated with leukemia, bone 
marrow depression, n eurological 
depression, and kidney and liver 
damage. High levels of volatile 
hydrocarbon c h em ica ls also pose a n 
explosion hazard." 

EPA launched a Superfuncl emergency 
response to meet the hazards spelled 
out in the public h ea lth ad 1isory. 
Working with state and local officials, 
th e agency installed ven ti lation sys te ms 
to m itigate the problem of toxic fumes. 
Now in p lace in the ground near the 
four h om es h aving the worst fumes, 
each vent is a roof-leve l stack topped by 
a fan th at pulls fumes away from both 
the cave passages and the homes. The 
local school di stric t ins ta lled sim ilar 
ventilation systems at two schoo ls . 
Dispersed in the atmosphere, the fumes 
are be lieved to be harmless. "We st il l 
have fumes, " says Stroud. "but at least 
we're keeping them out of the 
buildings ." 

EPA is also trying to locate th e 
contam inants and their source a nd to 
determine if they have accumulated in 
one p lace where they can be collected 
and pumped o ut . This diffi cu lt task is 
furth er complica ted by the fact tha t 
there is no read v access to the 
subterranea n labyrinth where the 
contaminants float on sub-surface 
s treams. An EPA team that inclu des 
Crawford a n d some of hi s students from 
the un iversity's Center for Caves and 
Karst Studies must make that access. 

First th ey dri ll exploratory we lls on 
the spot of undergrou nd voids. At the 
outset they had to dril l many sma ll 
wells look in g for voids. More recentl y, 
they have used microgravi ty s tud ies to 
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pinpoint the exact location of the voids. 
The entry team then goes down 

through entrance wel ls, which are only 
30 inches in diameter. often landing 
knee-deep in underwater streams. 
Obviously. these are not people who 
mind tight spaces or wet feet. A smoke 
ejector fan brings in fresh air a nd blows 
conta minated air away. When 
cond it ions warrant, team members wear 
full-face respirators . They keep wet suits 
on hand, should the water get too deep. 
Th ey are aided by a cave radio system , 
clown-hole video cameras . and ERT's 
on-site m obile lab that can perform 
specialized ana lyses on the spot. 

Despite the high-tech gear, the 
explorat ions are st ill somewhat hit or 
miss, as evidenced by thi s excerpt from 
a da ily activity repo rt on the s ite: "On 
May 20th two teams of cavers en tered 
Robinson Cave. One team mapped 800 
feet upst ream and exp lored another 800 
fee t d iscovering severa l new leads to 
other passageways. The second team 
pushed downstream to explore and map 
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the downstream sect ion. Downstream 
push ended when the stream ran unde r 
a cave wall and disappeared." 

At thi s time, work in Bowling Green 
continu es on loca ting the contaminants. 
but major questions remain. How d id 
they get there in the first p lace? Has 
there been continuous, de li berate 
discharge'? By whom? For how long'! 

Everyone was putting 
something there at some time 
or other. 

The Stale of Kentucky i invest igating 
industries in the Lost River drainage 
basin in an a ttempt lo answer these 
questions, and EPA is nss ist ing wi th dye 
traces and annlyti cal work. Dye is 
injected in places such as the storm 
drains of industrial facili t ies. Cavers 
then a ttempt to map the path of the dye 
und erground by using dye indicators 
placed at selected locations th roughout 
the cave system. So far a connection 
between indus tr ia l discharge an d the 
fumes in the vented homes has not been 

proven. But the state has a lready c ited 
six factories that ii discovered had 
either accidental ly spilled o r 
deliberately discharged wastes directly 
into the aquifer. "It looks like everyone 
was putting someth ing there at some 
time or o ther," Stroud remarks. 

"It's p retty critical to this town to do 
someth ing nbout thi s situation." 
concludes Cravvford. ln addition to the 
danger of explosions and the potentia l 
healt h threat posed by chronic exposure 
to the fu m es. there is the addi tional 
problem of ground-water contarninatio11. 
The sinkhole p lain in Dowling Green, 
Crawford explnins. "is the type of 
landscape most vu lnerable to 
ground-vvater contamination." 

While the fans a top the vent stHcks 
continue to blow fumes away from 
threatened homes, EPA pres~es on with 
the search for the Lost River 
contaminan ts. "Whatever we do here," 
Crawford told a reporter last spring, 
''vvi ll end up in the textbooks.' ' 0 
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Helping the 
Oysters 
Get Along with 
the Cows 
by Bob Jacobson 

Dairy farm ers in Oregon's Till amook 
Coirntv are proving that peop le ca n 

eat Tilla11;ook cheese withou t having lo 
give up Tillamook oysters. Cows and 
oysters can coexist. 

That's good nC!\VS for gourmets, but 
even better nnws for local shellfish 
growers whose livelihood depends on 
the oys ters they raise in Tillamook Bay. 
60 miles duo west of Portland on 
Oregon 's Paci fie Coast. The bay 
produ ces BO percent of the oysters 
commcrc:ial ly harvested in Orugon. 
There am a lot of oys ters in Tillamook 
Bay. 

Thern am also a lot of Tillamook 
County dairy cattle: 19,000 of th em on 
118 separa te dairy operations. Each 
year, these ca ttl e produce 275,000 terns 
of manurn. /\nd that can cause 
problems, especially in a cl imate where 
rainfall ranges from between SlO lo 1 :iO 
inches a yea r. With all that moisture 
and with fi ve major watersheds draining 
into the T illamook Bay bus in . runoff can 
easi ly u1rry focal coliform bucteria into 
I he she! I fish beds. 

One c.lav in HJ77 . fed eru l Food and 
Drug Ad 11.1inislrntio11 officials told 
Ti llumook 0)1s ler grownr Sum Hayes that 
they \•vere c losing the bav tu commercial 
shelirish lia rv<!Sti ng because of unsnfe 
levels of focal co lifo rm bacteria. and 
tha t it was illega l for him to se ll hi s 
ovster:-; . 

. I !ayes got togot lwr \Vi I h ol her 
oysterrnen and ca ll ed on EPA and local 
and sta te agencies for assis tance. 

1/(11 nlison '·' H1·•:111/11J/ l'n·ss ( lfli11 1· 111 

/.,/'.\"s llf'i-!l•lll IU in S1·11tllt· . ll'c1,l1./ 
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ResP.arcl1ers traced the source of the 
contaminat ion lo ani1ncil waste. Hayes 
and his group approached the 
Til lamook Creamerv Association. \1·hich 
is made up of dair>; fo rmers. to ask for 
their he! p. For the oysl!~r grmrnrs, 
things were bad and getting worse. 

Now. in 19B5. the situa tion is good 
and gett ing better. Tillamook Bay 
shellfish bed c losures are much less 
frequent. Feca l bacteria le\'els ha\'e bc)cn 
significantl y reduced in the streams 
flowing into the bay. accordi ng lo 
Ernesta B. Barnes, EP 1\ 's regional 
administrator in Seattl e. 

"While credi t be longs to several 
government agenc ies for getting thi ngs 
sta rted, it has been the Tillamook 
Creamery /\ssoc iat ion and incl i vid ual 
dairymen who have actua lly been 
getting things done ... Barnes says. 

The farm ers built cement tanks for 
holding man ure, curbs arou nd barnyard 
areas to prevent runoff, ca ttl e crossings 
over streams. roofs and min gutters for 
holding pens and feeding stations. and 
they installed gutte rs in Lui Id i ngs lo 
ca rry fecal materia l to safe di stribution 
si tes. 

EPA helped to get th ings slarl ed in 
1979 \.vith a grant lo the Oregon 
Department of Environmcntnl Quality. 
The purpose of the gra nt was to devr~lo p 
a water quality management plan for the 
T il lamook Basin. The Depurtment got 
the ball rol ling by working closely \1·ith 
the Divi sion of Soil and \Vat r~r 
Conservatio n within the Oregon 
Departm ent of t\gricu lture. and wit h the 
T illamook County Soil and Water 
Conservation Distric t. 

The Distri ct turn ed out lo be a kc!\" 
player. By 1980, it had developed ai1 
agri cultural nonpoinl source pollution 
aba tement plan . If non point source 
pol lution was ever to be co ntrol led. sa id 
the planne rs . heavy reliance must be 
placed upon ua irymen using waste 
management practices individual ized to 
each farm. The plan recogni zed that 
w hat was best for one clairv might no t 
work at another. and thal 1;0 uni form set 
of management practirns wou ld work 
across the board. It was the conclus ion 
of the Tillamook Count\• So il and \Valer 
Conserva tion District tl{at. fur its plan to 
succeed, best management practices 
(cleanup plans) sho uld not be imposed 
by law or regu lation on each fa rm. Since 
management practices had to be tailored 
to ench individual dairv, comp liance 
should be on a voluntn~·y basis. The 
question th en bcr:<.1me: liow do you get 
the dairymen to vol unteer? And how 
wil l dairymen know w hat is really best 
suit ed for each of them ·~ 

The U.S. Department of Agriculture 
made it easy fo r dai ry operators to 
\'Olunleer with the 1981 funding of a 
Rural Clean 1Nater Project for the 
Tillamook 13ay area. 1\ chief feature of 
the project was the offer of federa l 
money to share costs for insti tuting bes t 
management practices. More than $3..t 
million in cos t-sharing funds has been 
awarded to loca l dairymen. 

In deciding what was best for each of 
them. the dai rvmen had the benefit of 
technical assis,tance from the So il 
Conserva tion Service. The solut ions 
varied dai ry to dairy , but the most 
common best management practices 
w ere fo und to be the installat ion of 
underground concrete s torage ta nks for 
animal \•vaste, appl ication of man ure to 
field s during appropriate so il and 
c limatic condit ions, addi tion of gutters to 
barns to contro l runoff, and construction 
of fen ces to keep ca tt le out of streams. 

Many of the dairies have al ready 
improved their handling of animal 
wastes and are using the controls 
needed to red uce runoff. The dividends 
a re becom ing apparen t. Sampl ing of 
s treams flo wing into Tillamook Bay has 
been lim ited, but measurements show 
that feca l bacte ria leve ls now ra nge from 
15 to 50 percent of what they \·Ve re 
before the Rural Clean \\'ater Pro ject. 

Improvements should cont inue us 
more dairymen begin implementing best 
management pract ices and as other 
non-agricultural sources of nonpoint 
pollution come under contro l. Local and 
state go vernments are correcting failing 
on-site septi c s ,s tems and upgrading the 
operat ion of fivl,'l smal l sewage trea tment 
plants. 

Elbert Moore, a nonpo int source 
pol lut ion expert w ith EPJ\'s orth west 
regional office in Sea ttle , is one observer 
who has been encouraged by the 
Tillamook Bay experience. "'Tech nica lly. 
\Ne know how to solve nonpoint 
po llution problems ." says Moore. "On a 
small scale, for example, putt ing up a 
fence around a stream to keep animal s 
away can red uce fecal co lifo rm levels in 
that stream almost immediate ly. On a 
large scale, we can a lso contro l 
nonpoint pollution. All it takes is the 
wil l to do it and individua l init iat ive to 
get it done. " 

The fa rmers , the so il conservation 
di strict, and a ll the others in Tillamook 
County not only have had the wi ll , they 
have also shown the way. D 
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Pollution 
Over the 
Arctic 

by Glenn E. Shaw 

At the turn of the cen tury, polar 
exploration was in its romantic e ra. 

Al though there were reports of ice 
blocks, pressu re ridges . hi dden 
crevasses, whiteouts, horrid winds. 
starva tton , and death, at leas t the air 
was cleanl 

Two genera tio ns later, s ubstantia l 
change is ev ident in th e Arct ic. The 
pola r landscape is dotted with cl ri JI i ng 
rigs, Caterpillar tractors. pipelines. and 
roads. There has been a 11orthH1ard 
migra tion of industrializa ti on. 1\11d 11·i th 
it, there is a northwa rd migration of a ir 
pollution. lt 's ca lled Arctic haze. a 
phenomenon wh ich is beginni ng to 
receive cons iderabl e att ention . 

So far as I am aware, /\retie haze \\'as 
first no ted by Murray Mitchell. Jr. . a 
weath er officer based in Alaska in th e 
1950s. Mitchell hea rd crews returning 
from weather reconnaissa nce fli ghts 
talking abou t peculiar bands of soot 
above the polar landsca pe . He checked 
the reports ou t and fou nd that the fliers· 
observati ons were correct. He later told 
me the haze bands "were verv 
apparent. " From their coloration and the 
way they scattered light, th e haze ba nds . 
Mitche ll deduced , were composed of 
small particles that were not snoll' or 
ice crysta ls. But their origin was a 
mystery. Mitchel! wrote an arti cle abou t 
the Arcti c haze, but nobody took it ve ry 
ser iously. The idea of pris tine po lar 
expanses stretch ing on and on \\'as too 
deeply en trenched. 

A few years ago, a review paper wns 
publis hed on the composition and 
ex tent of small atmospheri c partic les 
from manmade sources and natura l 

[S/JC1t1 1s !I pndr•ssor of !,\f'op/J_1·si!'s ut 
tli1• C.l'oplll siC'<IJ /nstitt1!I' "I tlir · 
l '11i\ 1·r~it1 ril 1\lr1sku.) 
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sources li ke sandstorms. The scien tist 
au thors assumed- as 11·ns onh· natural 
to do- that the planet's ntmospheric 
particle count approached i'.ero as one 
went towards the 0:orth or South Pole. 
Thev were. in fact, nearh· correct. For 
mos-! intents and purpos~s . there is an 
absence of particles over and arou nd 
Antarcti ca and. in most times of the 
vear, the same is true O\'er tht! :\retie. 
- But from janunry to 1\pril. 1\ rclic air 
turns turbid. l\ot t err ib l~· so . but enough 
to cause subtle visual effncts: sligh tl y 
m ilky skies and . sometimes. duskv 
bands nga inst the lll'iligh t. But it tnkcs a 
ca reful obseJ'\'er to notice that 
any thing's amiss 11·ithout going aloft nnd 
seeing the haze bn nds edge on. as 
Mitchell did in the 1~l50s. Then th e 
visual effect s urn amplifir.d . and the 
haze layers can bl' wett~· distinct. 

Measurements 1rn1cle in I ~J72 sholl'f)d 
that tlrn 1\rc tic h;1ze cuts clown the 
direct beam of sunlight b1· abot1t 10 
percent, but some of that I 0 percent is 
"recovered ." That is to sal' . the haze 
scatters the light. ll'hitcns. the sky ;1 bit 
in the process, and n:cl uc:cs slightly the 
amoun t of direct sunshine. Tho ugh the 
effects of tlw haze on solar radiatio 11 arc 
rclat ive ll' snrnll. 1\rctic pollution is 
1\rctic-1\;iclc: it affects d ll urea rough ly 
the siz1! of i\'ort/J 1\n1eri c;1. 

It is intt!resting to noll! that the huzc 
in th e 1\rt:li c is almost en tirch · u resu lt 
of human actil'it\'. Sometimes- n<1tu1·al 
material- for l!xnmple. w ind-lofted dust 
from the high latitude eastern 1\sian 
dese rt s- enters the 1\rctic:. bu t these are 
rare events. 

We can make such statements 
confi cl entl v bl~causr! it is possib le to 
iden tify th-e brond geographic regions 
which are the so urces of the Arcti c a ir 
pollut ion. \\'e do this IJy looking al the 
chemical signutures of tht: microscopic 

haze particles themsel\'CS. t\ trm:er 
system to help do this detecti\'CJ work 
\\'as developed by Ken Rahn . a rcsenrch 
professor. and his colleagues at the 
Center for 1\tmospheric Chemistry 
Studies at the l 11i1·ersity of Rhode 
lslnncl. 

The particles that caus!~ the 1\ rctic 
haze hn\·e trm·elled nlong path\\'nys in 
the air thousands of miles long. Du ring 
their tral'ld. some of these particles of 
microscopic pollution stick together, 
new particles condense nnd grow from 
the gas stage. 1·cry small pnrticles are 
lost by d iffusion to cloud drop lets , and 
larger particles are lost by fa lling out. In 
short. the chemi slr\' of the polluted air 
chnnges as it travels. 

But ll'U ca n st ill use certai n chemical 
trncers to cletermi11e where the pollution 
comes from. Such information is basic 
to learning holl' to prevent or control 
the 1\rctic haze. 

\\'ith the tracers. we hil\'() found that 
the prcdomi1w11t sou rce of the t\ rctic air 
pollution is Eurasia. C!spcci1il l:> the 
cent rnl Soviet LJ11io11 and most probHbly 
the lwal':-· industrial belt located along 
the Urnls . Cerni-based indust rv in eastern 
Europe and the petroleum-based 
industries in central Europ!~ <ilso seem 
to be contr ibutors. 1 orth 1\ nwrica. 
ho11'l! \'Ul'. is a minor contributor to 
i\rct ic h a 1.!~. 

We am no\\' in the pos ition nf 
kno\\' ing that the /\retie is somewhat 
pol luted. We have at least a rough idea 
of the temporal and spuliaI occurrence 
of the pollution and the responsible 
source regions. But so far, very little is 
kn own about the possib le ecological and 
climatic impacts from /\retie pollution. 
To' properly as ·css these, fu rther 
research w ill be required. 0 
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Update A review of recent major EPA activities and developments in the pollution control program areas 

AIR 

Toxic Air Pollutants 
A national strategy has been 
announced by EPA to reduce 
the r isks from toxic air 
pollutants. At the same time, 
EPA announced a decision 
on five chemicals for federal 
regulation under the 
hazardous air pollution 
control prov isions of the 
Clean Air Act. 

EPA's stra tegy for 
controlling the air toxics 
problems calls for: 

• Expanding the focus of the 
national air tox ics control 
program from sole ly 
regulating i ndi vie! ual 
pollutants to also regulating 
multiple pollutants from 
different source ca tegories; 

• Expanding the program to 
reduce risks in specific 
communiti es wi th air toxics 
problems; 

• Increasing federa l support 
of s tat e a ir tox.ic programs so 
that s tates ca n improve their 
ca pability to deal with a ir 
toxics within their borders; 

• Improving emergency 
prepar'dness and response 
for sudden , accidenta l 
releases at a ll levels of 
government ; 

• Beginn ing new effort s that 
will give the public the 
information it needs to 
prevent, prepnre for and 
respond to toxic acci dents . 

Final Smokestack Height 
Rules 
New regulations have been 
set by EPA which limit the 
use of ta 11 sm ok stacks to 
disperse ai r po llution from 
indus tri nl sources. 

The regulation s limit the 
extent to which industries 
can disperse pollutants into 
the atmosphere through tall 
s tacks instead of installing 
additional control equipment 
to reduce em iss ions of the a ir 
polluta nts. 

The new rules will require 
states to revise their clean air 
plans (S tate Implementation 
Plans) to determine what 
additionnl red uc tions are 
necessary for those 
companies whose s tacks are 
ta ller than al lowed . EPA 

expects that the Clean Air 
Act regulations will affect 
primarily the electric utility 
industry, some of whose 
coa l-fired power plants use 
tall s tacks to disperse su lfur 
pollutants high into the 
atmosphere. 

EPA estimates the 
regulations will result in 
potential sulfur dioxide 
emissions reductions of up to 
1.7 million tons per year by 
1995. 

Nitrogen Dioxide 
EPA has decided to re tain the 
existing national ambient air 
quality standa rds for nitrogen 
dioxide a nd has deferred a 
decision to establi sh a 
short-term standard unti l it 
better understands the health 
effects of short-term nitrogen 
dioxide exposures. 

The Clean Air Act 
Amendments of 1977 call for 
a review every five years of 
all national ambi ent air 
quali ty standa rds, which are 
des igned to protect public 
health and welfare. Those 
amendments also require that 
EPA establish a short-term 
(one to three hours) h ea lth 
standard unless there is no 
s ignificant evidence showing 
that it is required to protect 
publi c health. 

Fuel Economy Credits 
EPA announced final rules 
granting automakers fuel 
economy cred its for 1980 and 
later model year veh icles to 
compensate for changes in 
the agency's vehicle test 
procedures. 

The corporate average fuel 
economy (CAFE) standards 
established by Congress and 
the Department of 
Transportation are based on a 
1975 EPA test procedure. 
EPA has changed the test a 
number of times since then 
to improve its accuracy. But 
because the changes took 
some fuel economy points 
away from each model 
tested- making the CAFE 
standards for the automakers' 
fl eets more stringent- EPA is 
required by the Federal 
Energy Policy and 
Conservation Act to grant 
them fuel economy 
adjustments to compensate . 

Ford Recall California-based automobile 
Ford Motor Company is 
recalling approximate ly 
119,000 1981 model year 
passenger cars to ass ure that 
the vehicles w ill m eet federal 
exhaust standards for 
hydrocarbons and carbon 
monoxide. 

The affected 1981 model 
year ca rs are Ford Mustang, 
Grenada, Fairmont and 
Thunderb ird models and 
Mercury Capri, Zephyr, 
Cougar and XR-7 models 
equipped with 4.2 liter or 5.0 
liter, eight-cylinder engines. 
California vehicles are not 
included in the recall. 

Ford decided to recall the 
cars after EPA testing 
revenled they exceeded the 
1981 hydrocarbon and carbon 
monoxide exhaust standards. 
The repair w ill consist of 
replacement of the carburetor 
choke pulldown motor. 

Fuel Blending Violations 
A civil penalty of $650,000 is 
being proposed by EPA 
against the Imperial 
Petroleum Corporation of 
Seattle for improperly 
blending a lcohols with 
unleaded gasoline. EPA sent 
Imperial , a distributor of 
gasoline in the Seattle area, a 
notice of v iolation, which 
cites the company for 
violations of the Clean Air 
Act fuel regulations. 
Specifi cally, Imperial is 
charged w ith manufacturing 
an illega l unleaded gasoline 
blend from December 1983 
through September 1984 . 

Agency investigators 
documented at least 61 
occasions during a 
three-month period last 
spring when the company 
allegedly blended too much 
alcohol (methanol and 
ethanol), with unleaded 
gasoline and sold it to eight 
service stations in the Seattle 
area. On four other occasions , 
Imperial illegally blended 
lacquer thinner w ith 
unleaded gaso lin e before 
delivering it to several of the 
e ight reta il outl ets involved . 

Car Importer Indicted 
The Department of Justice 
and EPA announced that a 
grand jury has handed down 
a criminal indi ctment aga in st 
the owner of a 

import and emission testing 
facility which had su bmitted 
false emission test results on 
imported cars to EPA. 

Named in the indictmen t is 
Albert Mardikian, owner of 
Trend Import Sales and 
Albert Mardikian Engineering 
of Orange County, Ca lif. The 
U.S. Attorney's office in Los 
Angeles has filed 35 fe lony 
charges aga inst 1arcl ikian . 
The counts allege that he 
submitted false information 
to EPA and used the U.S. 
mails to defraud the 
government. 

HAZARDOUS WASTE 

Largest Superfund 
Settlement 
The federal government; the 
State of Indiana; the County 
of Monroe, Ind.: and the City 
of Bloomington , Ind., have 
reached a hazardous waste 
settlement with 
Westinghouse Electric 
Corporation t() clean up 
contamination from 
polychlorinated biphenyls 
(PCBs) at six s ites in the 
Bloomington area . EPA 
estimates the settlement is 
worth between $75 and $100 
million. 

Resolution of th is 
enforcement case represents 
the largest hazardous vvaste 
sett lement in the history of 
the agency. It is a 
comprehensive agreement 
which pro vides fo r the 
ultimate destruction of the 
PCB wastes, rather than 
long-term landfi lling. 

The s ix s ites are known as 
ea l's Landfil l, t eal's Dump, 

Lemon Lane Landfill. 
Bennett 's Dump, 
Winston-Thomas Sewage 
Treatment Plant , and 
Anderson Road Landfill. 

State Actions 
Chief Judic ial Officer Ronald 
L. McCallum of the EPA has 
held that the agency cannot 
take a haza rdous waste law 
enforcement action when a 
state authorized by EPA to 
run its own hazardous waste 
program already has taken 
reasonable and appropriate 
action . This decision will 
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reassure the states that EPA 
,vii! fullv support their 
actions to enforce compliance 
with hazardous waste rules. 

McCallum's decision 
upheld a decision by 
Adm in istrati ve Law Judge 
Spencer T. Nissen . 1 issen 
dismissed an attempt by 
EPA's San Francisco regional 
office to take an enforcement 
action against the BKK 
Sanitary Landfill in West 
Covina. Calif.. after the State 
of Calif. has acted. EPA and 
the state had inspected the 
hazardous waste fac ility in 
June 1983 and found a 
number of violations of the 
hazardous waste laws, 
including a faulty 
conta inment and grou nd
water monitoring system. 

Cleanup of Chem-Dyne Site 

EPA has reached a $19 
million sett lement with 158 
companies to clean up 
subsurface soil and water 
contam ination at the 
Chem-Dyne hazardous \Naste 
site in Hamilton. Ohio. 

The companies, primarily 
waste generators who sent 
their wastes to the site. have 
agreed to long-te rm pumping 
and treating of the 
contaminated ground water. 
the installation and long-term 
maintenance of an 
impermeable clay and 
synthetic cap on top of the 
s ite, excava tion of highly 
contamina ted soils, 
demolition of buildings, and 
an extensive ground-water 
monitoring p rogram. 

The compan ies have agreed 
to take all necessary steps to 
remove the contaminat ion 
threatening publ ic water 
supplies, which serve 60,000 
residents. 

Earthquake Exercise 

In late June , EPA 
Headquarters and Region 9 
participated in the Federal 
Emergency Management 
Agency's (FEMA) RESPONSE 
'85 Earthquake exercise in 
Los Angeles , Calif. The 
exercise was des igned to 
provide a "real world" test of 
the "National Plan for 
Federal Response" to a 
catastrophic earthquake. 

RESPONSE '85 was a 
disaster simula tion exercise 
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which involved slate, local. 
regional and national 
response to a major 
ea rthquake on the San 
Andreas Fault in California. 
While many of these plans 
have been independently 
exercised. RESPONSE '85 
was the first major exercise 
testing such plans in an 
interactive environment. 

While all significant issues 
learned from the exercise 
have not yet been identified, 
areas that are being closely 
examined are intra-agency 
communications. 
institutionalizing designated 
points of contact for program 
offices, and ways for EPA to 
improve its overall 
participation within the 
federal family. 

PESTICIDES 

Cap tan 

EPA is proposing to cancel 
all food uses of the pesticide 
captan after determining that 
dietary exposure to this 
product may pose an 
unreasonable risk to public 
hea lth . 

Captan is a fungicide 
registered since the early 
1950s and is used on a 
variety of fruits and 
vegetables as well as 
non-food products. 

EPA's proposed actions are 
based on evidence that 
captan produces oncogenic 
(tumor) effects in mice and 
rats and, therefo re, may pose 
a potential risk of cancer to 
consumers through dietary 
exposure and to workers 
through dermal (skin) 
exposure and inhalation. 
Because EPA lacks re liable 
residue data, the agency 
based its estimated dietary 
risks for captan on 
worst-case assumptions 
about health effects. The 
worst-case assumptions are 
the highest permissible 
residues (to lerances) of 
captan that would be allowed 
in foods. 

TOXICS 

School Asbestos Abatement 

EPA i awarding $45 m ill ion 
in gran ts and loans to the 
nation's most needy school 
to help abate asbestos 
hazards. 

EPA has selected 341 
schools from 4,800 applicant 
to get federa l funds under the 
Asbestos School Hazard 
Abatement Act of 198..f 
(ASHAA). 

To help all schools, EPA is 
pursuing a variety of federal 
assistance measures under a 
new group called the 
Asbestos Action Program. 
including helping states set 
up certification programs, 
establishing training centers. 
and expanding and updating 
guidance and technical 
assistance. 

Under ASHAA, EPA may 
award a loan of up to 100 
percent of the cost of a 
specific abatement projec t. 
These no-interest loans are 
repayable over 20 years. If 
the agency determines that 
an applicant cannot complete 
an abatement program with a 
loan. the applicant will be 
eligible for a grant of up to 
50 percent of the cost of an 
aba tement program. Grants 
and loans are a lso ava ilable 
in combinat ion. 

Chemical Notification 
Violations 

Six chemica l manufacturers 
are being fined a total of $6.9 
million by EPA for failing to 
notify the agency before they 
began manufacturing new 
chemicals. 

The companies are BASF 
Wyandotte Corp. of . 
Wyandotte, Mich.; Ciba-Geigy 
Corp. of Hawthorne , N.Y.; 
BASF Systems Corp. of 
Bedford, Mass.; Un ion 
Carbi<le of Danbury. Conn.; 
Dow Corning Corµ. of 
Mtdland , Mkh. ; and Tremco. 
Inc. of Cleveland, Ohio, 
which is part of Akron 
Adhes ives, a wholly-owned 
subsidiary of B.F Goodrich 
Co. (BASF Systems and 
BASF Wyandotte are 
wholly-owned subsidiaries of 
the West German com pany 
BASF AG, and are 
independent of each other). 

EPA said the companies 
specifically violated Section 
5 of TSCA \Nhich requires all 
firms to notifv the agency 90 
days before tl1ey manu.facture 
or import a new chemical. 

4,4'-MDA 

EPA is formal!\· referring the 
chemical 4.4 '- ·mA to the 
Occupational Safety and 
Health Administration for 
possible regulation. 

4.4 '-MDA is short for a 
chemical called 
4 4'-methvlened ianiline . 

·About 98 percent of the 
400 million pounds of 
4,4 ·-1 !DA produced in the 
U.S. each vear a re u ed to 
make methvlene diphenyl 
diisocyanate l~IDI). which is 
used. in turn. to make 
polyurethane foams and . 
elastomers. The chemi cal 1s 
also used to make products 
such as epoxy rosins, wire 
coatings and dyes. 

EPA has decided to refer to 
OSHA a report which 
concludes that the 
manufacture and u. e of 
4,4'-MOt\ presents an 
unreasonable risk of ca ncer 
to workers. 

Since all known exposure 
to -l,-l '-MDA occurs in the 
workplace. EP 1\ is cxercisi ng 
its referral authority under 
Section 9 of the Toxic 
Substances Contro l 1\ ct by 
giving OS11A the first 
opportunity lo regulate 
exposures to 4.4 '-MOJ\. 

Asbestos Protection Rules 

Under an EPA action . 
federal asbestos safety rules 
would be extended to state 
and local emplo:vces to 
protect them from the 
potential hazards of asbestos 
abatement work. 

EPA is making the rule 
immediately offoctivP. to 
make sure that it covnrs 
asbestos abatement activities 
planned for this summer. 

The rnle, issued under 
au thorttv of the Toxic 
S ubs tances Control Act 
(TSCA), will extend 
Occupational Safety and 
Health Administration 
(OSHA) worker protect ion 
requirements to state and 
local employees, including 
school maintenance workers 
such as janitors who perform 
asbestos abatement work. 
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Appointments 
at EPA 

EDITOR'S NOTE: The Jun e issue of the 
EPA /ournn/ reported that Sanford W. 
Harvey, jr.'s new titl e in EPA's Region -I 
is Deputy Regional Adminis trator. Mr. 
Harvey 's actu0I title is Associate 
Regional Administrator. The Deputy 
Regiona l Administrator of Region 4 is 
john A. Little. Th e ed itors of the EPA 
JournoJ regre t any confusion thnt thi s 
error has ca used. 

3? 

Dr./. \\'inston PorlC'r KarPn \'. Broll'n 

Or. J. W ins ton Porter has been 
nominated for the posit ion of 1\ ssisla nt 
Administrator for EPt\'s Offi ce of Solid 
Waste and Emergency Response. 

Since 1976, Port er has been with j. \V. 
Porter & Associates, a management and 
engineering consu lting firm. Previous 
experi ence a lso includes work with the 
Bechtel Group. where he served as n 
vice president for in terna tiona l 
operations. 

Porter received his doctorate in 
chemical engin eeri ng in 19()() from the 
Univers it y of Califo rnia at Berkeley. 

Francis S. Blake has been confirmed lw 
the U.S. Sennte as Cenern l Cou nsel fo r . 
EPA. He wi ll serve as the primary lega l 
ndviser to the Admi nistrator. 

13efo re coming to EP1\ , Bla ke 
speciali zed in environmental. ut ility. 
and aclminis trnli\·e !a ll'. From I 983 lo 
the present. he vn1s a partner in the firm 
of Sw idlor. Berlin and Strr.l crn" Chtd .. 
and from 1 Sl 78 to 1981. he was an 
associa te with tho fi rm of Leva. I !awes. 
Symington. >.11artin. rn1d Oppenhei mer. 

Between 1981 an d 1.983 . Blake served 
as Deput y Counsel to Vice President 
Bush. ns well as Oep utv Counsl!l to the 
Presid ent 's Task Force on Regu laton· 
Relief. 

From 1977 to 1 ~l 7 1l. Bl ake se rved as u 
law clerk to Ju s tirn john Paul Stcrnns of 
the U.S. Supreme Court; from 1976 lo 
1977, he c lerked for judge \.Vil free! 
Fei nberg of the U.S. Court of 1\p peals 
for the Second Circui t. 

Between 1971 and 1973. Blake \\'as a 
legislative <1ide fo r th e joint Commi ttee 
on Soc ia l Welfa re of the Massachusetts 
Sta te Legis lature. 

Blake graduated magna cum laude 
from Harvard in 1971 wi th a degree in 
government. He received his la\1· degree 
in Hl76 from Co lumb in Univers it\' Law 
Schoo l -

Karen V. Brown has been appointed 
Small Bus iness Ombuclsman in the 
Office of Sm al 1 and Di sad va n !aged 
Business Utilization. In add it ion to 
helping small businesses understand 
and comp ly w ith en1·i ronmenta l 
regulntions. 13rown wi ll be res ponsible 
for increasing agency awo reness of and 
consideration fo r their specia l probl ems 
and concerns. 

Brown has been \\'ith EP1\ si11ce 19B1 . 
where she has held management 
pos it ions in the offices of the 
Adm inist rator. Deput\· 1\ dm in istrator. 
and Assistant Admini strator for Sol id 
Waste and Eme rgency !~ esponse . 

Before co m ing to EP1\ . l3 row11 had 
been a chemist nnd environmentn l 
specia lis t with the District of 
Columbia 's Environmental Hea lth 
Adm i11is trntio n and 1\·ith two business 
firms. 

She rncei ved a 13.S. in 13 iology in 1 !l 75 
from the Uni\'ers ity of the J)istrict of 
Colum bia. and has clon e gra dua te work 
in environmenta l sc ience <.1t Georgl! 
Washingto n Uni vers it:·> in \\'as hi ngto11 , 
D.C. 
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Microorgani sms in on aeration lagoon rn mon : biochem ico l 
oxygen -demanding substances from eff'/u ent. The Jogoon is port of the 
wostewoter treatm ent process of Conso lidoted Po pers. Inc, o( 
Wisconsin Ropids, Wis. From the logoon. the efJl uent 1vi ll f low to u 
secondary clorif ier, ond then to th e Wisconsin Fli1'er. t\ sludge 
by-produ ct will be used os fe rtilizer on nea rbv Ia rms. The co111pu11~'s 
Water Qu ality Center, which includes the oerotion lagoon . is r1n 
example of wostewote r treot ment impro1·emer1 ts inclu str_1· hos nwde us 
a result of environmentoJ Jaws. 

Bock Col'e r: 
Aqu ot1 c;p lo nt 
flowers on a 
Mory lc1n cl pond. 
P hoto by 
Steve Dclune_v. 






