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Svary
The paper 13 begun vith a coasideration of the guestion of dalance

betveen industi-ial development and enviruns.ental quality, in particular in
the context of stecl operatioi's in the deve loping countries.

The authors not: icat econ-mic growth and industrial development
have been defined in terms of consunption and trede, ralance sheets and cesh
flows, and even 1in rcoords of life spans and social scrvices, but that no
system of ndcquate veasurenent han yet been agreed upon for descridbing
relative degrees of environmental contamination or Pollution tolerance. They
empbacize the need for auch a comarative standard, and suzzest a method for
considration that tuy cepve to initiate Yrcad discussion leading to n
gencral consensus.,

Environm-ntal quality is introducecd ss & valuable resource and vhen
e¢conouic fcalures are accer tablc, as & reserve tiat carries a current value
in the iron and ntcel industry cost-sheet. fMuce thic definition is accepted,
provision for safe end clfiajent uic and concervation of air, water, and solid
efflucnts may be "naturally” inslucea in most, If not all, Cevelopuental
Prograss. locations with high levels of environmental rollution tolerance

vill ve identificd as heving especially desirable cite potential for steel
plant installations.

In describing the proprored method for reasuring the characteristics
of enviroimentr1 jollution tolerance, 'be authors SWges® comparative data
factors which “ppasently indfcate that surerfor steel rlant site possidilities
due to high envirormental quility are more likely to be found in the develop-
ing countrics.




INTRODU>MO)

The 1ndunt;-1alized paticns are at tpe present time greatly preoccupied
vith two classer of conflieting problens, 0% of thege {5 a shortage of
energy, especially "clean” energy in technically attractive forns, The other
1s a sct of envircnmental ¥xmlity nroblems, commonly denoted "pollution”,

‘The true costs of this are only now being exposed, mmny for the first time, as
very large in magnitude over wide areas, especlally in industrially concen-
trsted regions. Concern about envirunienta] 1ality has had a profound effect
poa the encrgy shortage Lecause truly clean fuels.are » indeed, rapidly
Spproaching conditions of very short supply, |

Quality 1s o distinctly secoudar: cciceru, und rightly so for tvo reasons.
First, clean surroundings abound where there Ls uinimal economic activity,
Becond, an industrial erterprise which My be the major cause of irmediate
local atr ang wvater pollution, will &l50 produce the cconomic be. s for direct
and indirect contridbuiion to current ard lon;-term improvenent in publie 1ife-
style, health ang velfare to ar cxteont and degree that oversiadovs the yltimate
effects of smokc and scum, If the industria) devcloper creates the econonic
tools with which wen and farilics 1n developing countries may improve very poor
lives and 1ife-styles 1n tie immediate sense » 8 cosparizon of the ultimate
e cgused by emphyscom and the comevht cerlicr effects of mlmntrition

and illness 1s likely to be wore acadendce tuan real,




We are thercfore confronted with a question of balance between indus-
trial development and environmental contamination which is the subject of

this paper,

Economic growth and industrial development have been definecd in terms
of material production, consumption and trade; favorable balance sheets and
cash-flov generation; and even by records of life span, education and social
services. But, s0 far, no system of adequate measurement has been devised
to describe the levels and relative degree of cnvironmental tolerance. This
is very much needed because many measurcd facts must be considered if proper

decisions about industrial development are to be taken.

Development policy, which may rightiy discount or ignore environmental
effects in developing areas in 1973, may not be sound policy for the 1980's or
1990's. There is need, both local and global, for decisions that will be
correct in the long-range futurc as well as today. For the iron and steel
sector, those decisions will apply to questions like: Where and how shall raw
mterials be beneficiated and/or agglomerated?; Where and how shall ore be re-
duced to metallic iron%; Where and how shall row stcel de produced?; and,
Where, how, and to what extent should obsolete steel be accunulated, and recy-
cled? It is ¢ thesis of this paper that problems such as these, in both
developed and developing arcas, demand responses based on considerations of
long-term factors, no less thon those that pertain to more immediate horizons.

Furthermore, an adequate set of measurcment ciandards , drawn from a generally

accepted concensus, needs to be established, and the cooner the better.
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ENVIRONMENTAL CUALITY AS A RESOURCE

Industrial develcpment necessarily involves the careful consideration of
resources. To approach the task of including environmental planning in develop-
ment de'cisiohs‘, it 1s cénvenient to prdpose that environmental quality is itself
a resource or set of resources. This proposition is mestirxed by comparing
certain features that cle;.n air and water have in common with those of more

conventional resources such ac dispersion, extensibility, and ultimate

eathaustion,

First, conventional steelimmking resources are unevenly distributed anong
nations and localities; so are envirommental characteristics. For erample,
there are ore~-rich, coal-rich nations such as Auriralia, the USSR, and the
Uni_ted States; ore-rich, coal-poor nations like Venezuela, Brazil and many
countries of West Africa; ore-poor, coal-rich nations such as Poland and Czecho-
slovakiz; and there arc ore-poor, coal-poor nations such as Japan, Italy and
Argentina. These examples illustrate the point tnmat resource-mix and status.
alone do not determine potential for industrialization baced on steelmaking.
Turning to fhe environmental analog, there are almost everywhere mnong the
populous nations sharp variations in the fundamental aspécts of the environﬁwﬁt.
latmi weather patterns, geographic borders, topugraphic elevations and
meteorological featurec determine that some localities have frequent atmospheric
1pversions and others are constantly windswept. Similar features, interacting
w‘.lth‘the character of the su.rface soil,’ dictate that same areas have plentiful,
clean l\éffaée wvaters ,, others have plentiful but muddy fresh water, still others
are vater-short as a chronic condition R And all undergo experiences that vary
according to their populavion denuities. Tnhe rates of flow of air and water,

and their primal condition as to cleanliness, arc attributes which differ




naturally and substantially from place to place. For the critericn of uneven-

ness of distribution, then, environmental quality meets the test of a resource.

Secondly, conventisnal resources are extensible and capable of replenish-
ment, even as they technically are being used and depleted. For a given deposit
of ore or coal, there is a fraction that 1s of high quality (grade and size) as
removed from the ground. Progressively, subsequent fractions are of relatively
lover quality at the time and place of origin. Common pruactices of beneficiation
and agglomsration are based on extending the size and walue of basic rescurces
by technioal alteration, at an appropriate cost. In the environment, beasficia-
tion and agglomeration operations are practiced upod vater to improve the

supply. Dams, impoundments and primary filtration Plants, as well as sewage-
treataent facilities are bu’lt to fiprove wvater quality or mintain it in spite

of matural or people-induced degradations. Atr is of course not agglomsrated
but, vhen necessary, it 1s conserved or beneficiated by means that limit and
cleance process emissions by filtering and wvashing.

Thirdly in support of the idea that environmental quality is & resousrce,
1t 1s ultimately exhaustidl. through use. Por water and air, the processes of
exhaustion are more subtle snd complex than for ore and coal. Whereas it may b
easily shovn that ore and coal are literallly consumed, losing their form and
substance, it would be hard to argue that air or vater are truly consumed in
appreciable amounts. 1In the.enviromment, the mechanism of exhaustion s called
contamination, a process that is rich in Luportant side-effects and is, t
some extent, reversible. Clobally and, in part, on scales of lesser extent,

natural reversal mechanisms exist and operate. It is usually only after the




“rrzl of sulphur dioxide in the air, or after the concentration of contaminante
ia 3 1iquid effluent reach levels that are unnecessarily high that pollution
oceomcs & "problem” -- which often means that a condition of irreversibility is
repldly being approached. This position 1s strongly supported by the fact tinat
¢v.n in’the areas most troubled by polluting contamination, the present period
of environmental “"problems” ic many times shorter than the preceding years of
high level induatrial activity.

In summary, the attributes of uneven distribution, depletadility and
extensidility and replenishwent, plus ultimate exhaustion provide conceptual
support for the idea that environmental quality is & resource 1like any other
steslmking resource. If that is so, envirommental quality carries an economic
cost to the iron and steel manufacturer, and alsc to local and global societies.
The furore concerning the cost of pollution in heavily industrialized areas
centers on the imposition of that charge directly upon the steelmakor. Once
environmental quslity is viewed ¢ & valuable resource, it becomes possible
to include, in any overall development plans, provision for the efficient use
and conservation of air and water. Simply stated, a decision to ignore the
cost and value of clean air and water is to impose that cost upon others who,
perceiving this, are likely to resist a necessary element -of developmental

strategy.
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THE MAGNITUDES OF POLIUTION

Environmen*al pollution is a legac ' of 1ndustrialy growth, especially in
those parts of the world where such growth has been stimulated by technological
advances in recent years. Less complicated facilities have been replaced by new
and larger installations involving nore efficient practices which usually
generate greater amounts of by-products, useful and otherwise. The non-usable
components of thesc secondary outputs -- zaseous, liquid and solid -~ consist
of materials that are difficult to isolate and process economically. They are

" separated out grossly, and discarded at the least pussidle cost.

Pollution hes been correctly called a “"people problem”". Mining operations
soatter accumulations of mineral processing wastes in both developing and
developed countries. The resulting ugliness affronts individuals; the wvaste
of mineral units dismays the involved industrialist as well as the conserva-
tionist. And, the consequent real and potcntial dangers of air and water
pollution alam health authorities and ecologists. Similar indictments may be
drawvn for indust 'ial production and cher "cal transformatic . operations; powver
generation units; internal combustion engines and high-speed aircraft with
noisy Jet engines; community and manufacturing refuse incineration; agricultural
fertilizer and pesticide applications; wvater treatment and sewage disposal

practices; or the unplanned proliferation of populations.*

Pollution has also becen termed a problem of technology. Where environ-
mcnts have been contauwinated, it is largely bvecause rapidly growing economic

entities have drawvn great benefits from new and increasingly complicated

# In this paper, the discussion has been limited rmainly to liquid, paseous,
and to a lesser degree to solid pollution.




Confronted by domands for unprecedented magnitudes

technological practicoen,
of materials, men, and machines, the npcrating industrics as well as the
consuning rarkeus have not resomndzed Lofficientlv clearl,; that the application

of advanced tachnologlies almost alwnys penerates pollvtants.

The nolluticn thrzat in tho present period of sophisticated technologies
has been obscurad by pest a“titudes., These were acquired in simpler operations
that gt‘érixernted smaller anounts of waste meterials al lovwzr rates in plants
located in relatively cparsely sctiled areas. For wany years, concentrations
of pollutants such as sulphur oxides or gaseous and solid hydrocarbons in the
amspﬁere , phosphorus compounds or biological populations in feeder streams and
naturasl water systens, solid waste piles on land, and pesticide residues in soil,
vater, and air, could be held to or under threshold ievels below wnich a toler-
able "self-cleansing" ection could be expected. Such inherent relief, even to
& partial extent, 1s no longer aveilable in most incustrialized areas. The
procecses that are nov in use in industrially advanced regions involve {nput and
output magnitudes that are often ton grent, rates of reuctions that are too
i'apid, materials-transfer eireits that are to» complex, temperatures and
‘pressures that are t0o extreme, for effective control by past methods.

Together, these factors produce rolluting conditions that are far beyond any

self-healins levels, except in regions where industrial antivity is minimal,

Afir Pollution

Industries of the developed countries must bear a large part of the
responsibility for nearly every couponent of the environmental pollution problom

and for a corresponding part of the solution, With respect to the atmosphere,




industry accounts for at least 17 percent (1) of air prlluting emissions,
exclusive of 113 sizable share of anot er 14 percent exhrusted by c¢lectrie

power plants. The percentiges are more lmpressive when stated as tons of

foreign material introduczl into the alr above us. During 1965 in the United
States, no less than 142 million Uocns of prirary air contaminants were emitted

into the lover tropospherc.(l) Automotive propulsion was responsible for 86

million tons of the total, electric pover gencratiug plants for 20 million toms,
space heating for 8 million tons and refusc incineration for 5 million tons.
Industry contributed the remaining 23 million tons; O million as sulphur

oxides, 6 million tons in particulate form, » million tons as hydrocarbons,

and 2 million tons each of carbon moncoxide and nitrogen compounde.

Table 1 1lists some of the recognized indusirial producers that contridbute
to atmospheric contaminations., The ope-ations that are major pollutors are
chemical plants, non-ferrous metal smelters, petroleum refineries, pulp and

paper mills, and integrated ircn and steel plants,

Among the 5 main sources of air pollution -- automobiles, electric power
plants, industry, rcfuse disposal and space heating -- industry lcads in the
production of particles and is sccond in the emlssion of sulphur oxides. But,
by far the larcest single U. S. offender is in the 46 percent (66 million tons

in 1965) of carbon monoxide exhausted into the atmosphere by automobiles, which

(1) The 19C5 figures are drawn from "“The Sources of Air Pollution and Their
Control™; U. S. Public Health Service Publication, No. 1443; vashington,
D.C.; 1905, Authority for prescnting the cited numbers as minimml "at
least") is Dr. B. E. Willard, whe at the 1970 Mining Convention in Denver,
refers to "23.9 millicn tons of sulphur oxide emissions” whica is 30 percent
higher than the 1965 data.
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TARLE_}

AIR-POLLUTING INDUSTRIES AND ASSOCTATED EMISSTONS

Industry, () Eajesions
Alyminfum Qe Peduction .articles: Fluorid:s
Calcium Carbide Manufacture Tarticles
Caustic ané Chlorine Production Chlorine
Coal Cleaning Yarticles
Perro-Alloy Production Particles
Gasoline Bulk Storage Hydrocarbons
Grey Iron and Steel Foundries Particles, Smoke, Odors
ﬁy&rochloric‘a\cid Production HC1 Mist and Cas
Integrated Steel Mills Particles, Smoke, CO, Fluorides
Kraft Pulp Production Sulphur Compounds, Particles, Odors
Lise Kilns Paxticles
Mitric Acid Production Ritrogen Oxides
Non-ferrous Smelters Sulphur Oxides, Particles
Petroleum Refineries Sulphur Compounds, Hydrocsrbons,

Particles, Smoke, Odors
Phosphate Fertilizer Manufacture Fluorides, Particles, Aasmontia

Phosphoric Acid P.ants Phosphoric Acid Mist, Fluorides

Portland Cement Production Particles, Sulphur Compounds

Soap and Detergent Manufacture Particles, Odors

Sciphuric Acid Plants Sulphur Dioxide, Hy80, Mist, Sulphur
Trioxide

() Order of Listing docs not in Lcatec Rank of Amo'nts or Seriousness
of Emisaions

Source: HNearings before U. 8. Senate Subcommittee on Air end
Water Pollution of the Committee on Public Works;
90th Congress, lst Session on 8780, Part &; page 2338,

are acocountable for an additional 1h percent (20 million tons) mminly in the
form of hydrocarbons and nitrogen oxides.

Given this situntion plus rapidly risin; populations and inereasing
concentrations of people in clities, the effect of a contaminated air environ-
ment decomcs a matt:r of natural concern in most of the industrially advanced

countrics. And, dbecause ataospheric pollution can hardly be limitcd by national
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boundaries or cven by geographic sueparntions, the subjeet must Le vicved in a
context of both intermational ard 4ntramtional relationships. Lleral con-
straints to defeud the citizen end the camunity asninst a.verse cffeets that
my stem from inductrial air contemination bave Lecn enacicd in recent years
on a&ll gevernmental levels -- mational, regioncl, and local. Nevertheless,
atmogpheric rollution is growving worse rather than Letter. Sulphur oxide
enissions are increasing at an ajproximte rate of 6 to 7 percent per year.
Ore smelting operations have been one of the main factors responsible for this

increase.

Industrial air pollution appears to be incrcasing in spitve of the appli-
cation of known control technology. The oxygen-blewn steel furnace is {nherently
& heavy producer of fuse, but this bas been minimized by dbuilt-in cquipment 1in
recent installaticns. Open-learth furnaces, once a major generstor of air poll-
utants, are being replaced by oxygen steel units and by electric steelzaking
shops. Petroleun refinerics are now often desi;;ned for st roecovery and con-
version instead of ealloving the crs tn escape to the atmosphere. Scrubders
and precipitators have sharply recduced mrticle cmissions rrom chemical and

metallurgical operations.

Such efforts have undoubledly improved the quality of the air enviromment.
Yet, the relicf can only be yartial because many kcy procezses are technically
limited, frequently at costs that are not ecconomizally defensible., No known
control ie yet feacible for nitrogen oxides formed in combustion, emissions
from coke ovens as now decipned cannot be reauced, and a suitable method of

controlling sulphur compounds from: pulp mills ls also an unsolved problem,
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Much 1s known about the (ffects that air pollutents have on man, animals,
plant life, and inanimte materials; cven more s still to be learned, Stan-
dards for ambient air quality have Leen established (2), defining o minimal tol-
erance renge at an "adverse lcvel” (at whick :cuwery irritations and diminished
visibility occurs); then at & "serious level” (at which bodily functions are
impaired, vith a likelihood of an onset of curonic diseacc) ; and, finally, at
an "emergency level” (at which acute illness or death may occur among sensitive
persons).

Any of the above levels of the air enviromment are, of cource, undesirable,
and any conditions that my lead to their occurrence are obviously to be avoided.
Past incidents (3) provide proof that any air pollutant at sufficient concentre-
tions in the aimosphere my have catastrophie consequences. Within the limits
of Mt knowledge it would appear that the complete elimination of polluting
intrusions into the air environment ie neither technically nor economically
possible. Nowever, given adequate precautions that insure maintenance of
pollutant concentrations below established "adversc levels”, complete elimina-

tion may not be wholly nccessary.

(2) Bes "California Stancards for Ambient Air Guality and for Motor Vehicle
Baissions™, March 1967; Dept. of Public Health; Berkeley, Cal. Accept-
able levcls are defined for photochemical pollutants » nitrogen dioxice,
carbon monoxide, sulphur dlioxide, hydro_en sulphide, sulphuric acié,
ethylene, hydrogen fluoride, lead, marticles, and care inogcns.

(3) Mpisodes involvin- scvere conditishu of exceusive pollutant concentra-
tions have been rccorded in Donora, Pemnsylvania, in 19h0; 1n the Mcuse
Valley, Belziui, in 1900; 4n london in 1952 and 1902; and in Nev York: in
1953, 1963, and 190C. Tnese ~vents were each assoclated with hi~her.
than-averago wortality. Tae locations are clearly marked by concentrated
induatrial activity and/or population denzitics.
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e e”feets of air coatamimants on huran and animal life are only
glichtly less ddsturbing than Lhe fajacts trat may oc observed on vcgetationm,
raterials, aud, na bre.ler fravevork, = the total ecolc 'y. The tolerence
cf plants c-ninst afr pellutasts is less than that of animals. Veretation is
xnown to Ve highly pronc to damege LY Luwpuu  aioxdde, hydrogen flworide,
ethylene, and pliotncte.ical wmo3 (hyaroearbens, ozone, oxidants, and ecrosols).
Scwe studies have bLoen undertaken te nderstand the attack mechanisme isvolved,
and to formulate offsetting criteria 1nd standards. But, such investigations
in the past have beon insuflicient and generally incidental to establishing
the extent of econumic locscs caused by urucual csces of plaat dmage. (In swesh
studies, the losses wrc alaost alvays found to be significant.) Contimmtion
of current ressarch alon: suth lines and vith more extensive objectives 18
cbviously imperative.

Bqually isportant is the need for more knowledge nbout damage coused
by satmospheric pollutants on materials and goods. One cxception my be the
dctemmimation of the rechanisan underlying the phencaenon of atmospherie
corrosion, but ... iatroductica of nev aterials almost 4 11y imposes &

nceessity for & long-ter cxtensiun of earlder studies and tests on corrosive

substances and conditions.

Concerning the interaction brtveen matcrials and cortaminsnts in the air;
snoke gravs laundry, and acid werosols ruin mylon stockings; Haﬂ blackens
silver utensils; phot.chomical sweop sccelerates hardening and creching of
rubher, csuses dycs Lo Jady and lover: fabric strength, and the reasons behind
excessive failures in t lophone relay components nave been traced to airborne

eoncentrations of nitratos. Attenpis Lo 22fine reasonebly accurate cstimtes



of the cost of the damapes that atmosrheric pollution mny cause to materials
have been inhibited by the complexity of the problens, except in came specific

CRASes .,

The role that the air envirvnment holds in the blosphere and among the
total aseemblage of living things that exist and interact in nature is largely
wnknown. Ecologioal interdependence of envirommental sub-systems and 1ife pro-
cesses Mas been hichlighted in conceptions that picture entire specles viped out
by the toxic action of scme pollutant -- frequently airborme -- om food chaine,
tiscws health, and grovth rates. The portrayal of an "Andromeds Strain” (vita
&n oversimplified solutiom) in best selling books and theaters could be intell-
ectumlly entertaining if the situs .ion were not so elose to practical reality.
Pertinent studies are needed to separate fact from fancy. But the subject is
not yet clesrly defined and research on the relationships between contamimating
factors and ecology 15 still largely directed st o determination of wvhat the
problems are, wvhich of them chould ve taken up, and in vhat priority order,

Mater Pollution

The warth's vater systems have Leen studied to a auch greater extest than
the glodal air envelop. Different from the atmospherc, the world's total water
resources are generally limited as repards location and more wnevenly distributed.
Giociety's dependence on water for transportation, commercc, and motive power is
measurable in terms of 7 to 3 millenia, while the pructical application of mech-
anicel and electrical pover 1s a matter of about 2 centuries, and the airplanc
mmznumnmamtwmmmemjms. Man has therefore



- 16 -

been impelled to lcarnm how to manage the water environment around and below him
to & far greaicr degree and over a fa longer period th.n has been the case for
the air enviromment adove ani around hin. long-established techniques of water
management have been based on trdition, habit, and sound, but often outdated,
empirical concepts. When ‘nereasing populations, improving living standnrds
and expandin: industrial activitics generated demunds for larger quantities
and better qualitics of water, the available vater-management capabilities were
unoqual to the task even thiough the essentials ol & pertinent technology were
present. Although there is still much to be studied and learned about water
and vater contanimantc, the present problems of vater pollution are, to some
degres at least, the outcome of negligence rather than ignorance. This bas
uotivated, increasingly, legislative actions on national and regional levels:

aimed at the control of water pollution.

Water as a chemical compound has a fixed composition -- two molecules of
H and one of 0. Since all natural waters contain same minerals, they are never
*pure”. Water is said to Le contamin led when it is no. suitable for its
intended use for (a) domestic purposes, (b) industry services, or (c) other
onds (agricultural, fish and vildlife propagation, recreation). Man-made pollu-
tion may be indicated by the amount of suspended solidsc and by the weight of
dizsolved oxygen expressed as 1OD (blochewical oxygen demand, referring to the

dissolved 02 conswxd in degrading organic matter in natural waters).

Imnrpganic constitucnts of most wastes 1n water are ions of many common

elevents (3, K, Nll_, Ca, lig, Cl). Organic campounds arc numerous:in recent

3’
years the most important and most troublesomc, ecpecially in the industrinl
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countries, have heen synthetic detergents, ecarb:xylic nelce, and phenolie
substances in strcams, and pesticides In curiacc (run-or) waters., Micro-
organisms participate inportantly in the derradaiion op organic wastes in
water to other foms that are' more easily capable of dispersion by mixing or
aiffusion followed ty somc particl:-rupported mevizoat to a suitable "receptor"
or “sink".(4) Modern concepts of pollutant transport determine the quantities
of organic waste that may be discherged to & particular water vystea. Typical
of many comprehensive research programs presently supported by gove.nments and
industry are ctudies to identify microorganisms und chemical corpounds in wasie
and natural waters; pollutant and particle trancport in water systems; and the

flov and reactions of organic subctances in coil end ground waters.

Water pollution comes mainly from 3 sources; loeal commurities, inductry,
and from cther uses, The “"oiher uses" include earicultural supply and recre-
&tioml waters. By comparison with the domestlic and industrial problem,
agricultwral and recreational water pollution represents a small share of the
total. Por this reacon and becuuse tl.c problems are higily varied end diffuse,

the abatement effort related to those arcas has been mininal.

For obvious reacons, the situation 18 quite different as regards domestic
wvater pollution. An estimate of the vastc water ‘reated in 1963 in the U, S.
suggests an average figure of 120 pallons per person per day, or a total 5.3
trillion gallons for the year for 120 million persons In rmunicipalitics served

by severe.(5) Approximately 20 perzent of the waler used by them vas discharged

!U The flow linc descrived is a hizhly wimplificd canposite version of a large
nuber of complex systens, of which probably non: operates indcpendently of
the others.

(5) From "The Cost of Clean Water", Vol.l, Swuwry RFepert, 1958, U.5. Deps. of
the Interior, Federat Vater Pollution Control Adainistration. For the year
in queution (1963), the total population equalled approxistely 189 million,
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un:reutcd,yﬁs pereent after primary treatoeat, end 77 peizout following secoindd-
pey treotawent also. By 1009, these figure: baa ennrjel te 1C pereent, 30 per-
cent, and (0 percent, respectively; bv 1)(3, Federul and Swate stondnrds are
expected to require sccondury'trcatnwnt'ror 00 jercen' of the totnl U. 8.

wrien population ané primary teentwent sor the remaind.s.(¢)

TARLE 2
MATER-FOLLUTTIS: INDUSTRIFS
Settleable and
Yiaste Water ar f
Industry (3) Billion Gallons Kiilior Pounds  Millien Pounds
ALY MAMUFACTURTNG 13,100 22,000 13,000
hemieal & Allied Produees 3,700 %,700 1,2%
lactrical Machinery 9 70 0
Fe~d & Kindred Products 690 4,300 ¢,600
“.chinery 150 60 30
Tapor & Allied Products 1,900 5,90 3,000
Yetroleum & Coal 1,300 500 460
¢ imary Metals 4,300 420 “w,7C0
Vuuher & Plasties 160 L0 - 50
Soeile MU11 Products 140 190 n.s.
“.awsportation Equipment 240 120 n.e.
*1! Cther Manufacturing 450 3,0 90
~ 3 E3TIC_WATER (b) 5,3500(e) 7,300(d 3,0¢5(e)

w) Order of List .ng does not indicate Raak 9¢ Awonuts or Seriousness of
Effluents.

%) Representing 120 millior people liviag in commenities served by sewers.

tc) Number of persons x 120 gal/day x 35 Jays

f¢d  Mumber of persons x 1/5 pound x 365 days

<e) Number of persons x 1/5 pound x 365 days

FLURCE:  "The Cost of Clcan Water”, Vol. i, Summary Repert, U. 8. Dept. of
the Interjor, Federal Water Pollution Control Administration;
Washington, D, C.; January, 1968,

(6) "Cleaning Our Fnvirommeni - The Chomical Basis for ictlon”, page 108;
September 1959; American Chemieal Deziety; Vastingeen, D, C,
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Industrial waste wvaters rre 2 to 3§ tizes mure imortant than domestic
disciarges as & source of wvater pollut nts, es indicated in Mble 2. Tv
data in Tudle 2 shov that industrial water dischnrges are less likely than
domestic wstes to contain reiractory crpantlc conpounds vhich resist biolog-
ical degradaticn. The "eatia pollutin:” power of other or *anic compounds that
must e converted to less haruful compounds before discharge 1s often found

in ‘ndustrial watcrs and urually not at all in domestic wastes.

Industrisl plants disclarze some 8 to 10 percent of their "clesne? vaste
vaters to munfeipalities, and approximately half the wvaste water treated by
municipal plants sy be of industirial oripin, A trend may be developing in
fully advance? sfituatious that will inereasc jJoint use of water treatment plants
Ly industry and nearby communities. FEven 30, industrial vastes rre litely to
receive increasin; am-unts of on-sfte trea’ment. In the United Ftates, the
roquired indurtrial investment to improve exiuting tacilities and for new
treatuert installations is estimat>d at fron 2.6 to L.G B1llion dollars detween

1057 and 1973, Trese sums are distrilited oy industry 11 Table 3,

Although Tables 2 and 3 do not 1ist tue various indusiries in any priority
order, the sums indicated in Tatle 3 csuggest that prirary metals operations s
the leading producer of water pollutants. Food product procesein? is evidently
vceond, folloved by petrolewn and coku operations, chemicsl product manufacte
uring, and paper product production, The investuwents for water pollution enntrol
by 1ndns£x-y are appareatly 3 tincc as great au tne outlaye by municipalitics.

Althouch the foregoing amalyses are drmawn {15 Ma*a applicable to conditions

in the United States, they iy Le considered roncre 'l typleal for sma. ollkr




Million Pollaxe
o) Ji3%
rheuical & Allied Products $ 0 $1,000
Eleetrical Machinery 3% $1
Tood & Xindred Producte 740 620
Machinery 3 36
Poper & Allied Products no  {
Petroleum and Coal 380 270
Primery Metals 1,500 1,400
Rebber & Plastics Al 3
Tentile M1l Procucts 170 170
Transportation Equipment 220 160
A1l Other Manufacturing 200 __2_2
I0Ak Haee e

Ixanensly on Order
Industry $2,200 $1,800
Vamicipelitivs 700 600
Backlog Requirements $1,100 $2,600
New Pacility Additions 700 1,000
Chaclete Facility Replacement -t 22800
L Jrsmeg X e MR

(s) Ovder of Listing does not imdicate Priority Ramk
(d) Expert Estimate
(c¢) By Cenmsus Projection

SCURCE: "The Cost of Clean Water™, Vol. 1, Summsry Report, U. 8. Dept.
of the Interior, Federal Water Pollution Coattol Administration;
. Washington, D, C.; January, 1968,
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industrial situations; notably those in- Japan, Australia, the U, K., and in the
layger EBC countrics. Therc is geod reason to oxpeed that they will apply

increasin;ly to developing countries, as well.

A considerable vody of knowledre is available on the coffects of walcer
pollutants, and much of this is reflected Jn current standards and proposals
for water-quality criteria. Further invectigations are in process to extend
understanding of rclated complex factors, and nev parameters incidental to
the introduction of modern industrial product:; and proeesses. In particular,
studies arc being pursued to drav greater insizbts into the cffect of water

pollution on hwman nealth, tastes and odors, and cutrophication.

Oroving demands for water to support incustrial processes ancd heavier
ﬁaupstic vater loads arc reflected in the inercased quantities of reuscd vater
that primary and cccondary treatnent plants uuct handle. With recycled
effluente, chomical pollutant buildups will become increasingly difficult to
avoid in present types of water treatiment systens, which may need to be rcde-
signed to meet the nev conditions. The problen is considered particularly
difficult. Llonz-term hazurcs are foresecn in the identification of nev pollut-
ants in the vaste vaters reaching existing treatment planis; these include
selenim compounds, acstiestos, nitrates, and organic carcinogens. Increased
reusc of water also raisces the danger of cxtendins the range of vater-barne

enteriz virusco,

Certain cubstances ray impart unpleasant tastes and odors in water. For
this reacon, piwcnols in drinking water are linited te 0,001 ng/l. VYhen combined

vith chlorine, the resulting chlorophenol will produce an unplcasant tnate in




fisn at concentrations &s lov ac ¢0001 mk;;/l. Such nituntions must be wvatched

at industrial operations vhere prenols way be disehariied in waste waters.

The process of nutrient enrichment is called "eutrophication", especially
when it occurs in lalkcs and other relatively still waters. Genernlly, the
phenanmenon is difficult to observe since it is suppoced to take place over
periods of geological time. In recent years, the span has been compressed into
time periods measurable in month; rather than decades. ‘me rerult 13 oxcess
grovth of algae and plant life that mars beauty spotc and reduces recreational
values; deplction of discolved oxygen in vater which wipes out entire fish
populations; accelerated bacterial action that ccncrates bad odors and off-tastes;

and ineffective water-treatment plants with aliac-clogged sereens and filters.

~ Butrophieation is supported by nitrogen and phosphorus in various forms
(aloco C, S, X, Mg, H, and 0). Sowe of these nutricnts arc usually found in the
waste wvaters from many cources, including industrial plants. Economic lohg-term

controls are being sourht to limit the obvious troublesome aspects of the process.

Solid Vaste Pollution

The gencration, disposal, classification, recovery and reuse of solid
wastes consiitute a relatively new activity. Rucopnized as a potential
pollution problem only 10 years ago, solid waste control lacks a suitable back-
ground of cperations that rmay be used as a point of reference. The teeimicueds
that are 'bcing developed are therefore senerally novel rather than teoted o3
in the casc of water poilution control, and tentative as i frequently ‘the

sitwation for applieations for air pollutlon contrul.



"Solid wastzs” refer to a troad elass of undesirable materials that ster

from the production, proccusing and/or conswaption of uc. ful products,

Tadble b is a tabulation of solid vaste generaied in the United States in a
typical recrnt year. The larsest item in Table L, 2 billion tons of agricwltural
wastes, is matched by an cqual veight of sediment (s0il and mineral particles)
that ic vashed down from fam lands to water streans. Notwithstanding its mag-
nitude, this item, like the smaller 'refuse! ceotry, is only of indircct interest
in this discussion. The ilen of primary significznce here 4s the 1.5 billion
tons of wastes gencrated in mining and mineral operations. This includes overe

burdens removed to gcain access to minersl ores and fanue,

Generally, thc rolid wastes from mining and mineral processing are dunped
near the sites of operations. One may Judge the ¢lobal situation from experience
in the United States. There, solid waste accumlations were estirnted at around
21 billion tons in 19%0, an addition of some 2 Villion tons for the precgd:\ng
3 ycars. Annunl minins and nincral solid waste penceration is expected Lu reach
2 billion tons of ninc vaste, mill tat iinge, wvashing pla..! rejcets, process
plant vastes, smelter slags, and rejects, annually by 1980. This reflects an
unprecedentcd rate of growth of mining operations auring the 1970 decade, that

vill be matched and surpassed el:cwherc in the vorld.

About GO percent of the waste accumalations have potential econonic
value, in their reciduc uineml content or for ciructural snd i1l purpones.
Souc 37 percent ha: no alue aind represcnts @ nuicance as a pozoible healtin
and/or safety hazni, a land-use btarrier or an wnesthetic intruclon in the arem.

Toe remaining 3 percent is wually dictantly located and without cconmaic value,



SOLID WAS14S 1M TUE U, 8.

JERCAITTION Wilies tnlgm

faxiculture - snimal carcasses

crop residues
snins] mamure (851) 2,000
logging debris

Baine & « overburden

Minexal gangue 1,50

iacsasing

fciam Metal - sutemobiles .
appliances J
sschisetry

mgl s PAPET o+ o+ o & o 0 m

: suaicipal waste . (23N)
.‘W « + s o 8 (151) 10
,“‘ wastes . . o« ‘1")
netal and glass . (10%)
m - - ¢ o . @ (‘m

(1) "REFUSE" inclwdes ‘garbage’ (animsl and vegetoble kitchen westes);
‘eubbish and ashes’ (dry household, comneercial, and industrial
veste, combustion vesidue); and ‘aunicipal weste' (strest sweepings
and construction wastes).

SOURCE - Science & Tuchmology, Jume, 1969; page IS,




Copper rinlv cencrates lap o qantitics of refuse, In the United States,
several hwndred throuscnd tons of wust arc dircardied @nrily, from vhich hundreds
of tons of copper are recovercd cach cay. In the process, about 90,000 tons
of detinncd i, plalc ~ng 257,00 Lons of £craD autoriobiles arc consused., This
underlines a speclal tarset of s0lid-vacte recovery efforts; the economic use
of discarded auto hulks. When properly sort~d and stripred, such junked car

bodics make an excellent serap char e material for strelmelting furnaces.

THE MEACUREIMNT OF OLIUTION

It 13 & currently accepted truisn Lthat the aost industrially advanced
countries are the noct polluted, Certainly, the United (tates, Japan and large
Areas of Bwope ae cloar exanples of a direct relaticnship between "good”
industrial pr: duct: ane "bad" enviromental pollutants. Air and wvater contamin-
ation due to industrinl activitic: are naturslly woct acutcly felt in areas
of hizh population (¢ nci LY. VFor this reason, thc cnvironwatal problea of
Japan must be claiced a0l the most erfous of the vorld's industrial
countries. One resson is tlat Japan's bargeonin industrics, baced mainly
on foreign ruv materlals, are in faet importin; pollution ac their hame tased

operations are exjanded,

This rather complex fact is implicit in the deetleion to purchase oxicde
rellets from Australia, Jeru, India, arnd other countrice rather than iron ore
fines for processing in Jajan. On the other hand, Japanese stcel capanics have

concluded long-ten: ecul contracts for carbon that vill be coked at hore by its

nctallurgical colie-comouwning industries. T™ig comssituient to coking operutions




in Japan for many yearc, has been taken vith full knowledge that coke produc-

tion in c.nventioral siot ovens is a wajor soures of pollution about which wery

1ittle can be dunc, within acceptable cconomic constrainte.

" The possibiliticc of minimizing the inportation of pollution have otviously
ncen disregarded in thie casc, Althouh the transport of coke vithout excess
degmdation 15 & serious problen, and freight coct factors muct be cungldered,
such difficultics could be overcome by research, enzineerin;, and the give-and-
take of contract negctintione. It would then have becn altocether reasonable
to produce coke for Japanese blact furmces at coal mines in, say, Australia
or Canada or to do 5o at saix intermediate point belveen those mincs and Japas;

for example, in Koirca.

Similar situwations can be vigunlized for other industrialized countries
nov concerned by the necescity for huce oullayu of funds Just to maintain envir-
omeental pollution at "x‘t?a:.}()!’ﬂblc;, if not wholly satisfactory or safe levels.
Ouch pollution coitrol efforts throwgh incrcased procescing activitics can
obviously reducc the “"Liportation of pollution” into developed countries.
Unfortunately, the idea mas the distwbing complencnt of the *exportation of
pollution” to developin; mations. But, the concept has room for preventative
actions that cun confine the hamful effccts ol pollution to mancreable levels.
Souc of tne btacie factein which male this possible in the cmerglig ardac, and
which are no lonjcr available in advanced ones, mve alrecady been suicested; they
sneluce: (1) tne posedbility of “self-hcaling defenscs against pollutant cffects
vhich are 2till at ndeor levels woen industrial activities are low: {2) tac
relatively srmller nuwats roof automobiles in developing arens that represents a mar

of resistance againoi CC concentrations, the rain cause for doua;ing air pollution




effects; (3) tic low - p;alatior ceusitios 1 Man. emer iy countrtes; (M) the
greater wallavility of rutural wva‘er., wh. ) wi  f- 1oartly lelsen incidences of
eutrophication; (5) fover cases of solid-wvuste accwralatior and increasing
avarcneis "from the outrst' of the pec cvery &nd reeyeling values in such

wmsten,

There arc undoubtedly problems that must still te identified., Proad
Jrograms of study aie needed tc define and cvlunte wll positive and e Ative
factors -- the envirumentai pollution tolermnce -- for sarticular projects
in specific éev~laping sreas,

Relative Brviromentol Folluiion Tolerance

The fact that ca2 poscille jlant loeation my have greater or lesser
capabilities to vithatard *uc offprts of environental pollution has tsmpliea-
tions of obvious importance. lvidertly, ircreased industrial agtivity 1_: dovel.
vplng comiries ofers ounctite 4n many éirsetionr for the individual, dancers
to hcalth vad a goo’ 1ife are minimized; for the cuvamiity, probleme of rmnasc-
mont and opderly wwtn are eaced, for indtstry, an important chi e on the
cost of cpcratiunc say be vedwed., And, in “mm arger political ard social
arce vhery the "establisned” natiors and the "emer ing” (res corfroat one
another, the belance 15 dravn A little rore cven. A realistic weans for
roasuwring the rclative enviromental wollutioa tolerance for any cowtry vould
therefore be aseful, psrticularly for developing rations that sight be can-

didated for one or more f{acustrial eaterprd ses, vhother new ov an wxmandod

cristing operation.




Such & procedure is sugpestied below. The method 1s lergely subjective

and approximate and is offered ns n first step n calculating the EPT

(Bovircnmental Polluiion Tolerance) ior cifferent countrles.

It is proposed thrat Envir mental pPolluting folerance be defined by o

wmerioal value deternined by tie sue of | iudividwd iactors, as follows:

EPT =

(PD & Pli + /5T + WAP + APD 4+ VE 4 TUR)

PD = Populaiicn Dorcitv: The mational populstion divided

VAT -

AFP =

© the area. figurec are readily available from
standars oourees such 83 tae U Satistical Yearbook.
PD values dicor 3 densivicc inercase, the highest
veing placed wt 15,

Population liodes: The nuiLer of cities vith populations
over 0,000, PN values are highzr for regions with
fever nodaa, up to ¢ value of 1C.

Meteorojordenl Condition: An «etlimted value that
takes int: account tenmpereturc range, wind conditions,
rainfnll, geocgrephy and terrain. Maxinum values are
set at SO,

Water Conaiilon: An estamated value taking into
sccount river systeme, .ainfall and snovfall,
proxiuity tc ocears, topncrophy. Muxirum value
{5 set at 25,

Apimal Food Feoduction Potontial (nev): This represents
sdditionul capabillty W raluc anteal food stocks. It
inclucer factors tunt involve perticides, fume and
stmospheric falloat.  Jow AFP valurs correspond to
better WPT's. matings renze r'rou O to o maximum of 19.

Vepctabla Food Production Potentinl (nev): VIP's are
liﬁﬁr in AY. baximz., valacs arc vel st 10,

Tourisa Frtentlial: An arbitrasy Sactor that reflcets

'Emff‘rnnﬂ recreatisnal factors, Maxtmm value 18
assumed at b,




- ) -

Tae conbined velues of the 7 components of TpT equel & maximum or 100.
For same 70 countries tested, the EPT factor rances botveen *5 ané 8L, The
values for a sclectcd group of countrie, listed in Trble ¢ fllustrates the
evaluation method., Of tke 11 countries tabula‘ed, those with the best
eaviroumental tolerance viluce with estlmated ratd nzs of around 80 are Brazil,
Carade, Veneaucln, Liberis, enu Scuth Africt; the Younst on the 1ist are India(60)

and Japan (55), both largely bectuse of their bigh popalation loadings.

THE EVALUATION O FOLIJTION T LERANCE

Tudle 7 ircludes the recults of caleulations for some 70 selected countrie:
of variouws degrezs of $ndusiriul development. The FPT vaulucs 1isted have been
determined in the saue wanner wsed foi the 11 exemples in Table 6, but the
details of the different compments that add up to the pollution tolerance
fi:ctors ure not given. The ratings should, of course, be considered no more
than relative recnures of pollution resistance capabilities of different
plages when compared to cach other, rather than absolute indications that any

ecation in 4 particular country is "good" or "bad".

Within the broad latitude of that proviso, Taule 7 could be said to
ruggest that mout Iatin Amorican countries may genaerully be able to resist
Polluting contaminents more effectively than the Asian countries listed. Or,
thit many Vest European nations and A fair nunber of African ones have favorable
EPT fcatures at present. On the other hand, 1t would apreal that the most
highly industrialized countries; Japan, the U, K. West Germany, and the

Unitod Btates are less bappily endowed in thic respect,
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TABLE ©

APPRAISAL OF ENVIRONMENTAL POLLUTION TOLERANCE FOR
A SELECTED GROUP OF COUNTRIES - 1969

PD PN MET WAT  APF  VIF NR  EPT
Cowntry I 2 R ) IO (O N ¢ M () SR ) N ()}
U. 5. A, 10 8 16 22 6 2 L} 68
Canada 11 8 13 22 12 6 b T
Japan 3 3 16 18 TN 5 %
Australia 15 9 12 16 b 8 3 67
v, X. 8 6 W - 20 9 5 b 66
TR Germany 8 7 18 22 9 3 5 ™
Brasil 6 6 17 20 10 ! b n
Venezuela b T A6 20 13 9 ] L]
India 7 e 13 18 1 8 5 6o
Liveris 15 9 16 18 13 9 2 ]
Bouth Africa 13 { 16 -4 il 1 3 ™

B (8) « (1) ¢ (2) + . . . . . ¢ (7) = Enviromental Pollution Tolcrance

and, PD = Population Density
PN = Population Nodes
MET = Meteorological Conditions
WAT = Water Conditions
A¥P = Aninal Food Potential (new)
VFP? = Vesetable Food Potential (new)
TUR = Tourism Potential ‘




LIST OF ESTIMATIS (CALCUIATED RIVIROXSFNMI I'OLIUTION
TOLERAIICZ POR SELECTED COUMTRI.S OF I'He VORLD

Country EPT Cowntry g
North America
BA 68 ﬂ%tm n
Carada i Prance n
uu' Aneri ;.mec g
2 ca
Argentina 7 Ireland ™
Bolivia b Italy z
Braxi) i Norway
Guyama 5] Fortugal ™
Chile % Spain ”
Colombia n Sveden 2 -
Mexico 1" v.K. |
Peru 68
Burinaa g Africe |
Veneszsuela ria |
et ‘r’ 1
Central America Bthiopia 8 |
Costa Rica 62 Gadbon |
El Salwvador 65 Chams z 3
Cumtemala 68 Ouines
Honduras 63 - g Ivory Coast 60
Nicaragua 61 Xenys :
Panama T Lideria
Caridbboan Ares Mali [
. ic 6h : Moroeco ™
Haitd 66 Rgeria 6
Jamaica ™ 80. Africa ') 4
Trinidad 68 8. V. Afriesa ™
. So. Fhodesia ‘1‘5.
Middle East Sudan
T 2 Tansanis L2
Iraq Tonisia n
Torael T2 AR Eeypt ™
Jordan )] Uganda ™
Kuwait 68
Saudi Arabia T© Asia & Yar Bast
Turkey T2 s 61
Dursa g
Ocoania Ceylon
~ Australia s (4§ . \ India 60
Indoresia 61 Japan g
" New Zealand TR Mlavsia
Philippines 69 Fukistan g
fo. Kosea
Tailand 6

Whers: E'T = Enviramcntal Pollution Tolersnce




Ewlmtion rrocrssen that involve conponent-summation almost always
require a long reriod of time to crtatlich a valic £t of individusl elcment
coefficients. Tt is fir:t necessary to postulate a group of factors that
& reasomally representative section of the field will agree are, indeed, the
key determinunt: of the phenomenon &) te wmeacwoed. Even then, the initial
assumptions must be tested by actual experience and revised, if and as

indicated. Such recalculationt are frequently matters of many months and years.

The coefficient determination is complicated by the fact that the compo-
nent-sum factors aprly to large areas. Por example, the United States or
even the Republic of Mali cover expanses that are so extended that nearly any
ageregated element factor may be challenged. Only after the coefficients have
been repeatedly refined for many varied situations is it possible to deal with

particular localitics. This, too, may require much time,

This does not mean that the swwnation uethod should be discarded.
Indeed, it may be the best, If not the only, wvay to understand the quantitative
paramsters of the coriition under examination. What evidently is necded is
some simple interim device that ray be 1524 vhile the comparative coefficients

are being refined into bromdly-accepted standard values.

Industrial cxp:rience can cite many examples of such interim procedures
that are usualiy teased on valid and long-used practices in the field. Thus,
development engincer: and econmists are accustoned to streightforward pro-
cesses of drilling, majpin; and analysis to evaluate conventional steelmaking
resources. These activitier definc the dircect expense to be incurred ir con-

verting the resourcce W wiabtle form, The valwation process is usunlly




related to standards fixed for rav materials qualities » 8nd 1s modified by form-

ula to adjust for variations. For example, the information that the delivercd
| cost of iron ore pellets with 'Gh percent ircn, 5 percent gar-e, and sized
99 percent at 10 x 13m, 15 $18. per metric ton, ic useful for the appraical
of & screened natural ore that contains 61 percent iron, 8 percent gangue,
&nd ranges from 6 to 19mm in nominal size. Iacking an applicable formula, the

price of a subject ore my be compared directly with that known for an ore of
1ike kind and quality.

S8imilarly, it would be possidble to develop a straightforward approach to
the appraisal of the environmental resources at alternative sites. National
or regional air and water quality standards would be used as a basis for con
parison directly vhere these already exist » &nd by reference to requirements
neardy, vhen they do not. Such standards are nominally referred to human,
animl, and plant tolerance levels, all of which are more or less definite,
and ‘lhont uni -2rsally available as the results of publicly supported research
in many developed countries. Standards will vary from place to place according
to differences in the specific sensitivities of the local (huan, animal, and
plant) population,

The quality of thc ambient air and wvater at any potential industrial

site should be appraiced, and the results comparcd with the established

standards. This step consists of sampling and testing, coupled with rather
simple meteorological studies of air flow and other pollutant-dispersal
mechanisms that may occur regularly or seaconally. Such inquiries will

uswally yleld enough data to establish the nct tolerance for incrcased imeidence
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of pollutants, and nct dicpersal rates in terms of new and larger flows of air
and vater.

As already noted, environmental-quality surveys for whole natioms or
regions are likely to be of limited usefulness. On the other hand, inter-
actions between neighborin; districts should be recognized. Por example,
prevailing suriace winds from Chicago are known to carry the cmissions from
that city regularly to a large steel production dictrict 4O miles avay, The
result is that there is a decided reduction in the tolerable level of new

exissions that must be met Ly the stecl plants in E ast Chicago and Gary, Indiana.

Many techniques for acsigning valuation to environmental quality could be

dovissd as an interim method.For developiny countries, it will be adequate to
fix wvalust ons according to an arbvitrary scale, for vhich the highest
valuation applies to the most favorable combination of existing quality and
dispersal capability, and the lowest to sitec vhere either the background
qQuality or dispersal characteristics are poor. Given the applicable reference
data described above, the opinion of qualified impartial appraisers should de
adequate to establish initial valid Judgmentc of the environmental adequacy of

& propoced industrial site.

Environnental pollution resistance, considered as 8 regsource, can be a
useful support factor for the industrial planner in remching internnl project
decislons such as procecss choiec, facllity cenginecring, and selection and
application of efflucnt and enicsions controls. Incrcasingly, these controls
are being demnanded as assurance of enviromnental responsibility by authorities

who approve project construction programs and the finencing required to
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sxecute them. This procedure s deaiyncd o avoid overloading of the loeal
eaviromment by any project or croup of projectc. At the san.: time, {t
minimiges arditrary demands for obligatory installation of eontrols that are
fundamentally unnecescary. It does not make sense that a btasic oxygen

steelmaking nhop located at Ipatinga, Brezil, should be as closely controlled
&8 one erected mear Pittsburgh,

Treataent of envirormental quality as a rosource sucgests that the
steelmaker vho duilds in a remote resion may have sone natursl cost advantage
over a producer who cperatcs in & congested ares. Tais 1s an entirely logieal
ooleequence of the fact that envirommental quality {s a scarce and unevenly
@istridbuted resource that has & very definite value that should not be disre-
@arded. Like any other asset, that resource vill be detter appreciated and
more effectively used vhen its value 1s clearly defined. The suggestions

yresented in this papor offer possible short-term and loog-term paths %
such swalmtion.
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