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FOREWCREYD

UNIIO has undertaken tc develop arn active programme in the
Ervircnmenval Aspecis of Industrial Develooment., To this end, 1t is
nroviding direct technical assisiance to the developing countries in this
rield as well as corducting wntuiies which are desiened to suppori the

techrical assistance prograsmes.

The Tirst study entitled Industrial Development and the Environment

vas prepared by ULIDC as its basic input into the "UN Conference on the
Huran Ervironment" held iu Stocknholm, Sweden, in June 1972, That study
bagine with a brief introcuction to the main issues invelved in *he
relationshin between industr:ial development and the enviromment and
oroceeds to discuss (1) the consequcnces ¢f 1ndustrial processes and/or
products uporn the environmernt, (2) the range of available approaches to
1he management of thne envircnment by indusiry and (2) recommendations for
action in this field which are categerized by major agenda items of the
Stockholm Conference. The study also outlines the range of UNIDO's
activities ir. providing *echnical assistance to the developing countries

in this field.

It i6 common knowleuge that without aprropriate planning, management
and control techniques many industrial processes arl producsi~ will have a
detrimental effect vwpon the envirnanert, The purpocs of “he nrecent study
waz to compile a gerieralized and selvcted tibtliography of English-language
puviicatione on the detrimental ervironmental effects of industrialization,
with particul:r emphasis being plcced upor publicatione that would be
relpful in identifyirg industries whose operations produce such effects.
7his bibliography limitis itegelf to publicatione which discuss only those
detrimertal envaronmertial effects directlv related to the locatior ard
operation of the largest polluting inductrial sectors. Every atiempt was
made to select ocrly materiais that miskt te helpful and appropriate to those
interested ia industrial cdeve.opmentis In this context, part 1I of the study
dizcusses "Envirormental Pcllution: overview and problems in gselected
induetries” whercas the remainder of the ctudy is devoted to the classification,

categorization and iirting of unecific publications, Jt ie thought that this




work will, therefore, provide policy-makerc, managers and those interested
in the environmental aspects of industrial develcpment with a list of
materials that can be helpful to them in formuliating and implementing

poiicies and programmes in this field.

Since the present s tudy provides guidance to many orinted materials
relevant to the iderntification and generalized asnects of the detrimental
envirormental effects in selected irdustrial sectors, UNIDO intends to
utilize it as a basis for further work which will concentrate upon
specific problems, and methods and technology available for solving these
problems, in specific indusirial sectors. Any commernts or this paper
or suggestions regarcing additional items for inclusion in subsequent

issues would be much appreciated.

Industrial Sectors Development Section
Industriisl Technology Division

-———— -




PART I

INTRODUCTICN

Prt I o. ithis repert discusses the purpose of the project
ard the general cpproach a2 scope of the project. Part II presents
firet some definitions, ccrcepts, classifications, and relationships
that provide a brief irtrcductory overview of environmenial pollution
and 1ts control, especielly of poilution associated with
industrializatinn. Fart II also dis~usses, wherever practicable, the
production processes, rciential pollutants, end pollution control
measures of fircs in selected industrial categories. Part III

presents a list of ¢ _ectcd pericdicals and a guide to the

_ bitliocgraphy, which iz preeentad in Pars IV,

Purpose of the Project

The purpose of the zroject is %o compile a biblio,'raphy
cf Englisﬁ-languag: putlicitiorns on the detrimental environmental
effects of i ‘uveirialazaticn, with cpecial attention being paid to
identifyiny materials ibat would be helpful in identifying industries

whose cparations produce detrimental effec:s on the envirorment,




Approach of ine rrojeci

The gerneral apsrouct used in this project e (1) to
copduct a thorcugh library search, (2} to survey ihe eccnomics
literature on pollution 23d reievent relazed icpics, (1) o
write 10 perecns auad crgarizations who are interested in
envirormental gualicy, {4) o subscrite :o the reference service
of NTIScarch, a seivics of the Neiioral Technical Infermation
Service ot ‘he U.S. Department of Comserce, 2ud  (5) to carefully
select biblisgraphical raefererces ior inclusion.

An exhaustive sezrch wus corducted in th2 general library
as well a5 in <he gover ment docurents sestion (a federal depository)
of the Noriferm Iiiincis University l:brary tor materials to be
inciufed i the Dbiltiiosrazay.

The curvey o: %he !litsrature in nconomics dealing with

pclivticn and r:lated tcpics was conducted ‘krough the use of

1he Index of recnomic Journals and the Index of Ecenomic Articles

(1950 tircusk 1968} ard the Journal of Economic Literature

{1959 thrcugh 19715,

Neariy 20C letters of imquicy, asking about tibliographies
and c.her materiuwls related to ihe prejecis, were sent to individuals,
celected corpcrations, yrivate associations, research institutes,
federal, staie, regional, and selected local nr metropolitan agencies,

and apencies i1 51X Eprlisn-speaking foreign countries. There was a

64 per cent rcsponse. The mailing lict is not reproduced here baut

detaila can be furnished on requecst. Among those who responded, the




following parties ware especially helpful:

Essc Research and Engineering Company

(The) International Bank for Reconstruction and
development

Mobil Qi! Corporation

Rew England Interstate Water Pcllutior Control
Associ iion

Organization tor Economic Cooperation and Development
Resources for the Future (Dr. Allen V. Kneese)

State of Califormia, Air Resources Board

State of Hew York, Department of Health

Tennessee Valiey Authority

U.S. Department of Health, Education, and Welfare,
Natioral Air Pollution Control Auministration

U.S. Department of the Interior,
Bureau of Mines

U.S. Environmental Protection Agency

In order to hLelp assure that the bibliography was compiled
from the most comprehensive set of candidate publications, the
services of the National Techrical Information Service of the
U.S. Depariment of Comnerce were purchased. ThLis service, called
NTISearch, provided one »nndred binliographical entries of government
publications or "what indu tries emit what gaseous, liquid, solid,
or other wastes into the atmospnere, water systems, or onto lani
and what are the economic and other effecis of industrial environmental

pollution?* Many of thcse entries are included in ihe bibliogvaphy (Part IV),




Scope of the Project and Selection Criteria

Bocause <f the potentialiy brcacd and pervasive scope
of the bibliographyv, the deilineation of seliecticn criteria
and the s.multineous definitiox and inverpretation of
tdeirimenizl environmentsl effects of industrialization”
required continual evaluation and frequent revision, However,
through this process of evaluation and revision, some useful
general selection criteria vere developed that helped to
define and to interprate the purpose of ihe project and to
direct the project tasks. In general, the literature search
focused on ithe direct detrimental environmental effects of
industrialization, tbose that are related quite directly to
the location and operation of industrial firms. Put:lications
on the indirect detrimental environmental effects of indus-
trialization, such as those associzted with urbanization and
consunption, &re not empihuasized. Consequently, topics such
as ¢ir pollution from mobile sources, household solid waste
management problems, and household incineration are not
covered,

Furthermore, the pollution effects of basic agriculture,
and extractive industries, such as air pollution from field
burning, deccaying arimals, fecal mater.ials, soil leachinyg,
mine trailings, and envircimental effects of timber cutting

are not covered, although food-processing and raw material
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processing industries are included. For the most part,
"datrimental environmental effects of industrialization”
is interpreted as “"detrimental exteirnal effeccs produced
by manutacturing firms and industiries.”

Althourh many scientific and technical materials from
engineering, agriculture, chiemistry, b.ology, and otiher
scientific and technical fields are inrliuded, matcrials on
detaiied technical topics ithat preobably would be of little
or no interest to most industrial .developers are generally
excluded. Most of the scientific and technical publications
deal with various aspects of waste management systems, which
are usually designed to act directly upon the polluted
environment, rather than to identiiy and to deal with the
sources of pollution. Likewise, most of the detailed legal
and public adiministrition literature on pollution and environ-
mental guality management are excluded. Also, most of the
currently popular books on environmentazl pollution that
are written to shock or arouse the general public into
supporting pubiic volicy recommendztions by an individuai or
group are excluded. Every «ttempt has been made, within the
time constraints of the project, to select only those
materials that might be helpful «nd appropriate to those

interaested in industrial deveclopment,




PART I1I

ENVIROXNMENTAL POLLUTION: CGVERVIEW AND PROBLEMS IN
SELECTED INDUSTRIES

The purposes of this part are (1) to provide an over-
view of industrialization, pollution, and envirormental quality
and (2) to discuss, wherever practicable, he production pro-
cesses, types of potential pollutants, and methods of
pollution control in the following selacted industrial
categories: Chemicals, Eilectric Power, Iron and Stee, Food
and Feed Processing, Nonferrous Metals, Petroieum Refining
and Petrochemical Products, and Pulp and Paper. In order
to provide a general overview and general discussion of
the selected industries, very few statistics are quoted and

virtually no references are made to dates or places,

Overview of Industrializatien, Follution, and Environmental

Quality

Most of the developing economies of the world today
are undergoing a transition from an agrarian economy, with
relatively land ond labor-intensive produc ‘on, to an indus-
trial economy, with relative capital-intensive production.
In the course of this industrializing process, positive
net investment usuaslly takes place at a more rapid rate at

some places than at others, 2:nd fastest in some urban areas,




especially those &t cransport terminals. Because production
involves the ule of factors of produwction other than capital,
especially iabor, urban ureas with {he greatest amount of
capital, especitlly recently or newly invested capital, tend
to become nodes of population growth, and urbanization bLegins
to occur as vhe perzentage of the total pepulation residing
in urbun areas begins *to increase,

As firms and people agglomerate in space, their pro-
duction aud consumption activities tend to produce exiernal
effects, scme of whicl. are desirable {exterrnal economies and
utilitics) ane some of which are undesirable or detrimental
(external diseconomies or disutiliiies). 7The desirable
externil effects tend to promote the further economic and
Popuiation grewth of urban areas. Many undesirable external
effe~is are rolerated totaily or partially as part of the
cost of econoumic growth,. vndesirable external effects of a
given chapnge in many production or consumption activities
in a develop.ng cceonomy with a relating dispersed pattern of
production @nd consumption activities may be less than they
would be in industrially well-developed high-density urban
areas in z developed economy, ‘“This difference in external
effects may affoyrd a developing economy an advantagn in
production and trade.

Some undesirable external eftrects of production and

consumption activities are classified as environm-ontal

- r—— —— [SYSEOUSSIR— -




pollution, 3nvirommental pellution can be szid to oceur when
the censumpticn or produstion of one DErsen Or Eroup of
persens adverseiy affects :he utility or productivity of other
persons or groupc iexternal eflecis! threugh the emission of
undesirable metter or ernergy into the physical or

social envircnment. Such urdesirzdle matter or energy that

ig emitted intc the envirconmeni is called a pollutant,.

Pollutants are usuaily identifiec as either primary cr
secordarys. A primary pcliutant is one that is emitled
dirzctly intc the envircament from **s source anc exists
in the envircnment in its emiited ‘crm. A seccrdary polliutant
is one thet is formed in the envircnmeni. Photocherical
smog is an example of a secondary pcllutant Lecause 1t 1s
formed by the solar irradiaticn of air peisutante ihat are

trapped 1N an 21ir MAaSSe

Enircomenzal poliutanis are usually classified according
i¢ the principal part of the physical environment that they
poilute~—atmespreric, water, or solid — or otl:r distinguishing

characteristics.




The following pa-agraphs discuss tricefly ithe more
common atmospheric, water, and solid industrial pollutants,
some of the sources of these pu.lutints, ¢ffects of these

pollutants on the enviromment, and some generisl control

metithods.

tmospheric Pollutants

~

Types and Sources ot Atmospheric Poliut.nts

Atmospheric m»cllut nts include particulates, hydro-~
carbons, sulfur oxides, nitrogen oxides, carbon monoxide,
and fluorides.

Particulate matter imay be solid or liquid, and it
includes dusts, tumes, fly ash, aerosols, mists, oil, and
smoke. Industrial plants are a4 major source of particulate
matter. Some of the major industrial =zources of particulates
are food process..g and rendering plants, petroleum refineries,
foundries, pulp and paper mills, smeltving operations, chemi-
cals manufacturi:g, iron and steel mills, fossil-fuel
electric power generating plants, cement and asphalt. manu-
facturing plants, aud coking plants.

Hydrocurbons consist of hydrogen and carbon. Hydro-
carbon vapors are emitted from coal, natural gas, petroleum,
and biological products. Hydrocarbon vapors also join with
nitrogen oxides under ceriain atmospheric conditions to

roduce phiotochemical smog, 2 sccondary pollutant,
%y y p
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Gasoline powered cngines iare onre of the primary
sources of hvdrocarizon emissions., Smaller amounts of
hydrocarbons are emitted from industrial sources including
the petronleum and petrochemical indust:ry and the fossil-
fuel electric power generating Industry.

The oxides of sulfur are composed mainly of sulfur
dioxide, sulfur trioxide, suifuric acid, sulfates, and
sulfides. Of ihese the most significant cause of air
pollution is sulfur dioxide.

Sulfur dioxide is a colorless and neonilammable gas.,
It produces an undesirabie odor and taste 2t certain levels.

The primary source of oxides of sulfur in the atmos-
phere is the burning (combustion) of fossil fuels. Fossil-
fuel electric power generating plants, pulp and paper mills,
smelting operalions, refinery operations, sulfuric acid
manufacturing planis and iron and steel plants contribute
sulfur oxides to the atmosphere,

Two of the oxides of nitrogen are significant air
pollutants. They are nitric oxida and nitrogen dioxide.
Nitric oxide has neither color nor c.dor; nitrogen dioxide
has both a rather strong odor and a reddish brown color,

Nitrougen oxides act s air pollutants not only alone
but in combination with other contaminants. For example,
one combination of nitrogen oxide and hydrocarbons in the

atmospherrs produces photochemical smog.
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The primary ian-made source of nitrogen oxide
omissions is the combi'stion of fossil fueis. Fossil-fuel
electric gounerating pisnts, potroleuwm refineries, various
meials plants and other such industries are contributors
of nitrogen »xide pollution,

Carbon moiinxide is 2 tasteless and cdorless gas and
is a widelyv distributed and common nollutant. Carbon mon-
oxide resulits primariy from the incomplete combustion of
carbonaceous material (coal, fuel oil, natural gas) used as
fuel. A large amount of carton monoxide is released to the
a,r by gasoline powered vehicleaes.

Some of the major indnstrial contributors are
stecam electric generating plants, kratf't pulp mills, steel
miils, iron foundries, petroleum refineries, and sintering
plunts.1

There arce many other pclluting substances found in
the atmosphere in smaller quantities. Among the more
dangerous of these is lead because of its deleterious effect
on human health. The U, 5, Department of Health, Education,
and Welfara, National Air Pollution Control Administration
presently plans to document the effects of these substances

and provide air quality criteoria within the near future.

Effects of Air Pollutants
There are many an' varied c¢ffocts of atmospheric

pollution on man, other animals, and the environment in




general. Some of ihe more cbvious and sigmificant are
included in the following poragraph.

Particulates, sulfur oxide, sulfur dioxide, nitrogen
oxide, hyidrocarbons {either separately or in comtination as °
smog), cauze decreased visil.iliity, unpleasant odors, eye
irritation, dimage Lo respir:tory svsiens, damage to materials
of many kinds, and serious damage to vegetatcion. Carbon
monioxide in sufficient quantity affects the nevvous system
of humans and can cause serious heulth effects and svin dcath,
Fluorides in suftficieni quantitics are detrimental to animals
and vegetation. Filuovides are stored by vegetation and when
accumulated in sufficlent amounts, they cause adverse

effects and possibly deazh te animals who eat the vegetation.

Humans living

(47

lese te a mammfacturing piant that emits

fluorides may nlso sutrfer adverse reneral health effects.

Methods of Atmcspheric Pollatiern Control

A large percentize of ihe industrinlly caused
atmospheric pellutznts can oe cotitroiled through ithe proper
use of controi technicues hat are currently available. These
include contreol devices such as afterburners, electrostatic
precipitators, fal.ric filters, cvelones, wet caps, scrubbers,
absorbers, adsorbers, baghouses, and recovery furnaces, 1In
additiocn to the use of these ~ontroi devices, the usc of

tall stacks to disperse pollulants over a wide area, the

more efficient designing ~f equipmeni used in manufacturing




jrocesscs, the use of g=Zood housekeeping practices by industry,.
and the substitution of low~sulfar fuels for high-sulfur
fuels will help to reduce the ctmospheric emissions from

industrial sources.

Water Pollutants

Types and Scurces of Witer Pollutants

Water poilutants iaclude settleable and nonsettleable
suspended solids, dis:zolved solids. and a wide varietv of
organic and inorgaric chemical compounds and substances
such as o0il, pesticides, fertilizers, and phosphates.

An cstimated one half or more of the liquid or liquid-
borne pollutants that are discharged into waterways come
from plants in foui industrial categories: pulp and paper.
petroleum refining, chemicals, and iron and steel.2 Other
significant contributors include food processing plants,
toxtile manufacturing plants, metals plants, agricusitural

runoff, mine drainage, and construction projects.

Effects of Water Pollutants

When liquid or iiquid-borne pollutants are discharged
into a waterway or ater body, ~erious pollution cen result
unless there is sufficient dilution. TIf e¢ffluents containing
organic materials significantly increases the biochemical
oxygen demand (B.0.D.) in the waterway, agualic life can be

endingerad becansc of the reductiocn of dissuvlved oxygen in




the water. Some eotfluents convadn Ltoxic substarnces that can

damage oi kiil aquatic lite. Suspended solids in the

effluent of plants can “»ccme *'onnsitod on the bottiom of
waterways so thickly that oarganisms on the botton cannot
continue to thrive, thereby reducing the food supply of fish
and other aquatic life. Efflucuts also often discolcer the
waterway into vhich they are dischargea und frequently produce
undesirable odors and tasics, In addition tc presenting an
unsightly appearance and rendering the watei unusable for
other purposes,

Thermz1l pollution caused by discharging heated waters
into waterways car czuse some compounds Lo become more toxic
to aquatic 1ife, con aiter the reproduction rates of some
species of orginisns z2nd can reduce the diversity of species,
can reduce the dissnlved ox:gen in the waler, and can
increase the frowth of some plints thaiit produce taste, odor
or colcr problems. Thermol po*lution can also reduce the

usefulnoess of the water fo: further cooling.

Methods of Water Pollutinn Coatrol

As with other foyrms ¢of poiluiion, there are varied
types of water pollution control metiods and proce=sos.
Treatment nf industrially noiluited vaters way be accomplished
individually by firwms using the:r own ircatment facilities
or in the case of - ome iodusiries throuprh the use of muni-

cipal or regional untustrial freatment facilities, Types of




|
per
W
|

ireatment processes include dsorpticn, seitling and
avaporation pends, iliration,; chemical oxidation, incineration
(of sludge), coagulation, skimming, reverse osmosis, lagooning,
flotation, bacterial decowmposition, trickling filters, cooling
tewaers and pouds Tor fdischarged heat.

AlLso as with other form= of puvllution, careful opera-
tions, substitutien of less rolluting processes or equip-

mestt, and cortrolil ing pctential pollutants before they are

discharged will 2id in reducing the pollution of waterways.

Solid Waste

Types and Sources of 5o0lid Waste

There are many kinds ot solid wastes that result
f1om industrial processes. A brief listing could include
plastics, sciap rubber, dewatered sludge, residuals from
various food processing operations, slag from iron and
stoel manufacturing, catalysts, clay, sediments, glass,
wood chips and bark, and many other combustible and non-
zombustible materials,

Sources of solid waste materials are many and varied
but could include wood products manufacturing plants, chemi-
cals manufacturing plants, iron and steel mills, pulp and
paper mills, food prucessing plants, petrolsum refining

operations, and wany others,




Industrial solid wastes as such peneritlly do not

have the polluting patentinl of wistes that pollute the
1tmosphere :nd water in thet tie effects of solid wastes
are usually expericenced zolely or principally by the per-
son, group, or institution that produce:s the solid waste.
Hence, the polluting chariacteristics of solid wustes are
usually expericuced most strongly by those who produce the
solid wastes znd, therefore, are dispcsed cf by their pro-
ducers through relatively effective solid waste managerent
systems.

Control methods for solid wastes include open
dump burning, incinesation, sanitary landfili, composting,
deep ocean dumping.

Some waste miteriils are presently being reclaimed
and recvcled into conmparable or other commercial products.
Examples of thesc are papncr, glass, rubber and plastic
producis that can Le relatively easily reclaimed and

recycled.

Hesearch
Tt wonuld appear [roum this survay that there is some
type of rascarch being conducted on virtaally every aspect
of pollution--tvpes, =ources, effects, prevention, and
control methods. In ..ddition to efforts within countries,

there is participation among countries in an effort to

and




impreve envirommental gu2!ity. Agrcements between some
countries fcr the excliange of technical knowledge on
poliitution control and re.earch are already in existence and

others involving additional countiiss are being negotiated.

In ithe following sections, the production processes,
lyres of polential pollutants, and methods of pollition

cont:iol are discussed for selected industrial categories.

3

Chemnicals
The chemicals category includes firms producing a

large number of widely diversified consumer and producar
goods. The major product groups constituting the chemicals
category arec:

Inorganic industrial chemicals

Fertilizeirs and agricultural chemicals

Orgunic industriul chemicals

Pharmuceuticals and medical chemicals

Plastics

Soaps, detergents, and cosmetics

Synthetic fibers

Varnishes, paints, iacquers, enamels, etc,

Other groupsh
Because of the wide variety of proaucts enong the
firms in this cutegory, it would be impractical to try to
describe the processnos, potential pollutants, and pollution

controls for each produrt. However, in general, firms in




the cl.emicais catey

noilulion an.d soiid

Ay Leoe nany of the same 0ir asid water

wi. =t

ey

coblor: as thove faced by most

induscrial firms and, f¢r e t.oasy paard, empley many of

the same poliution
For exwnplc,

emii inorganic ana

controi=z.,
firms inn the chiemicals category 2s a group

2rganis partinnlates, sulfur oxides,

nitrogen o:ides, and obther inorguaniec and organic emissions

inio the atmospiierae

concentcations of p

. some of which czuse odor proeb:lems. The

ellutants in the z2tmosphere at any given

point near a chemical-product plint would e far greater

than it is if alir p

oJluiticn cont:ral cguipment, procedures,

and production nrofess Cirges were not empleyed., Among

the types of a1r po
used are ztftorburne
taitors, mechanical
scrubbers.

Most chommnoo

1lution contral cquipment that might be
15, odsurbers, clectrosiatic vrecipi-

culloc ors, 2yclenes, tilters, and

l-preduct plants use waier irom private

and public wiror spppi:~3 53 process wolerss and ceoling

2 Ca

waters. Process watlors may contain suspended as well as

dissolved inorganic

id oeptnie soidds,  The process waters

of firms in the cuomicials crtegory constitu e o Jarge pro-

portion ot the tota
United Stites,

Wator pollatl

solids in prucess w

1 1ndu-trial vaier eottluents in tie

ion ventroil meassures to remove suspended

ators anelude evapsration and settling
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ponds, chemical coagulation, flotation and skimming, filtra-
tion, chemical oxidation, incineration, clarification,
chlorination, recycling, reduction of the quantity of

process water used, procecss improvements, use of good
housekesping practices, dumping at sea, land irrigatjon,

deep well injection, and reverse osmosis. Although dissolved
30lids can be removed from process waters, it is expensive

-0 do so, If taste or odcr problems prevail, process waters
cant be passed through granulated or activated charcoal.5

Treatment of discharges from chemical-product plants
in municipal secondary treatment facilities is a common
practice for plaents located within municipalities. If such
facilities have adequate capacity to treat not ouly domestic
but also industrial process weters and charges or taxes on
industrizl firms for such treatment are noi too large,
municipal treatment of industrial process waters can be an
efficient aiternative.

Cooling waters may pose problems of thermal pollution
depending, among other factors, upon the temperatures and
and flow rates of the effluent and the receiving body of
watler,

Solid wastes produced by firms in the chemicals
category include combus:cible and noncombustible process
solids and containers. The principal means of processing

or disposing of these so0lid wastes are landfills, contract




disposal, incin~ration, and oapen dump burning. Often solid
wastes are used a2s a sourrce of energy, along with conventional
fuels, Lo produce 19-: heat neaded for various production

processes in chemical-product planis.

Electric Powert

The electric power rategoery includes all private and
public electric power generat.on, transmission, and distri-
bution agencies. This seciicen deals with the pollution
problems asscciated with iiis generation of electric power.

There acre {four types of electric power generation
systems: fossil-fuel steam, hyvdirneleciric, nuclear-fueled
steam, and geothermai. Currently, the most predominent type
of eleciric gmenerating system is the fossil-fuel system which
uses coal, o0il, and gas a= fuels for producing stecam to drive
electric turbine-generatovs,

Eleciric pover niantls are one of the leading sources
of air pollution, especially of oxides ot =ul)Jfur, and pose
serious probicms of the.wal pollution of waierways. The
ma jor pollution problems ¢f the electric power category are
associated with thermul zlectric power geaerating systems,
namely the fossil-fuel steam snd nuclceor-fueled steam systems.,
These pollution problems portain to combustion by-products,
thermal pollution, &nd radiation emissions.

Depending uvpon the tvpe of fuel used, a tossil-fuel

steam sys cm may pro:iduce several combustion by-products that




pelicio the adir 110 tiiey cre emitierd, ‘he most conmon of
these poientiai pollutants are oxides of suiiur, oxides of
uitrogen, purticulates (especially 1y ash), carbon monoxide,
and unburned hydrocarbons. Sulfur and nitrogen oxides and
particulates typically pose the principal air p»llution
problems caused by electric power generation plants burning
coal or oil, and oxides o7 nitregen are a major pollutan~+
produced oy plants burning goas.

Emissions of oxides of sulfur from fossil-fuel
steam plants <imr be reduced (1} by using naturai gas or low-
suifur cozl or oil, (2) by reducing the sulfur content of
high-sulfur fuels, (3) by removing oxides of sulfur from
combastion gases befnre thev are emitted, {4) by increasing
combustion efficiency, and (5) by using tall stacks, Efficient
arnd reasonuh;y cconomical metheds that are being developed
for rvemoving oxides of suvlfur from combustion Tases seem
to be the most prorising methods fTor controlling <xides of
5ulfur.7

Oxides of nitrogen are formed during high-temperature
combustion in fossil-fuel stcam planis. The amount of oxides
of nitrogen producel ~an be controlled to some extent by
reducing the amount of oxygen, using a two-stage burning
precess, and by returning combustion gases to the combustion
chamber.

Particulates can ve very efficiently removed from

combustion gases by cyclone filters, fabric filters,

vloctrostatic precipitators, and gas scrubbers.




In buth foassii-fucl ster: nna nucloar-1icld stean

<k

generating systoms more giergy is diss.opated as heat than is

converted inte electric power. In tossil-fuel steam plants

y
most of this heat 1s discharged principully ir condenser
cooling water. To prevent therm:! pollution of waterways

by ihe bheated condenser cooling water, plarts can use (1)
ccoling ponds @nd conals, eitiier with or without sprav
squipment, for dissipaiing hicut from heated coendenser cooling
water before the water is discharged back into the waterway,
(2) evaporative cecling towers ihat cool the heated water

by spraving the water ovor bntf e fe acralerate the
evaporation rate, and (3) dry vooling towers through which
hoated condenser cooling water 1s piped so “hat the heat can
be transferred tc¢ the atincsphere. iHowever. cooling ponds
and canals ave implaciical for use in urban areas because

of the largc areus ot land required, and cooling towers are

eypensive.
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Iron _and Steel

The iror and stuel category includes Tirms that pro-
diice iron, sten), and gray iron feundry products. This section
first discusses the vroductisan processes, potentini pollu~

tants, and pollution controlc in iren and steel production

followed by a =imilar discussion for gray iton fonndry products.




The principal production processes in iron and steel
production are coking, sintering, blast furnace operations,
steel furnace cperations, and scarfing.lo Coking is the
production of coke which is used to reduce iron ore. Coke
is formed by heating soft coal in slot-type ovens, then
exposing the incarndescent ~oke to the air by placing it in

quenching cars, then quenching it with water and allowing it

to cool.“

Coke oven gas includes many compounds, some of which
are separated by several methods as by-products of coking.
After the by-rroducts are removed, the remaining coke-oven *
gas is used as a fuel for heating boilers and furnaces. '
Sintering consists of aggregating scrap iron, iron i
oxide fines found in dust collection systems, mill scale,
and bits of salvage. This sintering material is placed on
pallets and passed through a furnace and thereby formed
into large particles or clinkers, These particles are then
reaay to be used in blast furnaces. During the sintering
pProcess air is drawn through the burning mass into a windbox
belcw the pallets and usually out through a stack. This air
is cleaned by dust collectors such as cyclones, baghou. 23,
electrostatic precipitators, and venturi scrubbers before
12

being released to the atmosphere.

In blast furnaces, iron oxia ore, limestone, and

coke are combined with hot air to produce a molten high




carbon alloy of iron called pig iron, slag, and gas. The
molten pig iron can be processed to produce steel or can be
made into pigs for use in foundry sperations. The slag
contains basic and acidic oxides and other impurities. Slag
is removed from the molten iron and is disposed of as a
solid waste cor if profitable, is sold for use in manufacfturing
cement, for filling material, and for other usesa. Blast
furnace gas is cleaned with cyclones and scrubbers to remove
dust, is heated and returned to the blast furnace.
Steel is produced in steel furnaces, of which there
are four major types: Bessemer converter, open hearth, basic
oxygen, and electric arc. In Bessemer converters, air is
forced through the molten iron, aad carben, silicon, man-
ganese, and other impurities arc oxidized and removed to
form steel as slag. Slags with relatively high phosphorus
content can be ground and sold as fertilizer. Smoke and dust
pose the most serious air pollution problems in using the
Bessemer converter. The Bessemer converter is limited to
small lot production and is not used nearly as extensively
as it oncea was.13
In the open hearth furnace, pig iron, scrap metal,
limestone, and, sometimes, iron oxide ores are placed in
a large furnace hearth where the materials are melted and
allawed to react, forming refined molten iron and a slag

. s !
of impurities.




The principal air pnlluiion problem of the open hearth
furnace is particulate emission. Baghouses, electrostatic
precipitaters, and scrubbers ar. used to try to reduce
particulate concentration ir open hearth stack gas. Like !
the Bessemer converter, the open hearth furnace is becoming
an increasingly less popular type of furnace.

In basic oxygen furnaces, high-purity oxygen is blown
onto or into the furnace (o oxidize the impurities in the
molten iron to produce steel. The principal air pollution
problem is the emission of particuiatecs, and the same
basic methods of control «re used--elecivyostatic precipitators,
scrubbers, and baghouses. The basic oxygen furnace is
becoming incbeasingly more widely used.

In the electric arc furnaces, scrap is melted by

the heat generated by a high amperage arc of current flowing
through the slag und air gap between two large carbon elec-~
trodes that are injected through the flat-domed roof of

the electric arc furnace. The electric arc furnace has
several advantages over the other steel furnaces: (1) heating
can be easily controlled by controlling the electrical
current, (2) high temperatures can be achieved, (3) electri-
city is relatively cheap to transport, (4) most combustion
products are absent, therety raducing compounds of hydrogen,
oxygen, sulfur, and carbons, (5) easily removeable slags, and

. 18
(6) better control over alloys, ~
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Because the elecirodes proirude from the top of the
furnace and becza2use the furuuce top must be o2°pened to charge
the furnace, it is difficult t. control Caseous emissions
from electric arc turnaces. Furthermore, dust particles
from electric arec furnaces not only 2rc ditlicult to collect
but are difficult to process. The effectivencss of dust
control ecquipmeni, such as scrubbers, filters, a2nd electro-
static precipitiétors varies.,

Scarfing is & technique Cor iremoving surface defects
from steel.

Although the iron and steel praluction processes
described above produce unwanted particuiiates, sulfur oxides,
carbon monoxide, nitrogen oxides, and fiuorides, particulates
are the major air pollutants, Gac-cleaning equipment, such
as electrostatic precipitators, wot scrubbers, fabric filters,
and mechanical cclleciors are only partially effective in
removing particulates,

The gray iron foundry industry produces cast itron
products by melting pig iron, scrap, and small amounts of
alloys. Production processes in the gray iron foundry industry
include sand handling and mixing, shaking, grinding, chipping,
cleaning, and welding, all of which produce particulates that
are usually controlled by dust-suppressing equipment. The
melting operation presents the major pollution problems for

the industry. There are three fypes of furnaces used in
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the melting process: electric arc, eleciric induction,

and cupolas. The electric arc and electric induction fur-
naces produce relatively small amounts of pollutants. How-
ever, the widely used cupolas produce and emit carbon monoxide
and particulates in the form of dust and smoke fumes. Gas-
cleaning equipment, including afterburners, can be effectively
used to remove most of the carbon monoxide and particulates.
The principal pollution control devices are fabric filters,
wet scrubbers, multiple cyclones, and wet caps. Nearly

half of the gray iron foundries in the United States use

wet caps. Although wet caps are relatively inexpensive,

thoy are relatively inefficient and usually do not meet

pollution control standards,

Food and Feed Processing1

The fooud and feed processing category includes firms
that process food and/or feed but does not include firms
engaged in primary agricultural and animal husbandry aciti-
vities. As a group, firms in this category are one of the
major sources of water poliution, and some pose serious air
pollution and solid waste problems. This section describes
briefly some production processes, potential pollutants, and
pollution controls of selected groups within this category.

Production processes vary widely among groups of
products. For example, meat processing includes slaughtering,
dehiding, cleaning, cleaning, removal of paunch and intes-

tinal manure, meatc'tting, storage, smoking, and by-product




processing, whereas production processes for grain-based

foods might include millirg, dryimg, mixing, and handling,
and food canning ani freezing involves a different set or
processes yet in the preparation of fruits, vegetables, and
other 7oods.

Mcst food processing operations require a considerablc
amount of process water, as well as water for cleaning equip-
ment and facilities. Follution of these waters is the prin-
cipal pollution problém in the food and feed category as a
whole. Potential water pollutants vary with the type of
food processing operatibn. For instance, the principal
potential water pollutants from meat processing are organic
matter, suspended solids, fats, oils, and grease, nutrients,
dissolved inorganic solids, bedding and manure from pens,
and cleansing agents. Added potential water pollutants from
poultry preccessing are feathers, litter, and feed in cleaning

17

waters. Process waters used in preparing fruits and
vegetables for canning and freezing typically contain sus-
pended solids, have high B.O.D., often contain food pigments
that discolor streams, and contain wastes that decompose
rapidly. Other examples of water pollutants are whey and
other effluents from dairies, brining from pickle plants,
evaporation effluents from coffee and tea processes, sus-

pended fats from chccolate plants, and highly putrescible and

colored water from seafood processing plants.18




Process waters used in food processing plants are,
for the most part, biodegradable. This means that waters
from foed processing plants that are located in or very

near a municipal sewage treatment facility can be treated

by conventional water treatment processes along with domgstic

sewage. Seasonal production and wide differences in the
concentration of wastes in the effluent of food processing
plants can pose serious problems for municipal sewage
facilities during peak capacity periods.

Research and development to reduce water pollution
in the food processing industries is being directed toward
reducing the amount of water needed through recycling and
other methods, identifying and treating specific problems
in streams, improving equipment and processes to reduce
waste, and generally improving techniques and systems for
monitoring and controlling effluent.19

Solid wastes, most of which are highly decomposable,
are a serious problem in many food processing plants.

The dehiding and cleaning processes present solid waste
disposal problems for meat processing plants, whereas
feathers, litter, and other solid wastes present disposal
problems in poultry processing plants.zo The disposal of
unusable solids is a problem in canneries and frozen food

plants,
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Disposal methods for solid waste from food processing
include sanitary landfill, production of animal feed,
composting, deep ocean dumping, and other methods.

The principal air pollutats from food processing
plants include particulates, odors, and smoke. Odors are
often emitted from food processing operations, from polluted
water, and from solid wustes. Smoke and other particulates
from the burning of fuels for cooking foods and from meat
and fish smokiang operations present serious air pollution.
Perhaps the worst source of odors is rendering plants in
which animal matter is cooked and used to produce various
fats, tallow, bone meal, and additives for animal feed.
However, the odors that result from the storage, handling,
cooking, and drying of such animal matter are very pungent,
These odors are composed principally of ammonia, sulfides,
amines, mercaptans, aldehydes, and organic «cids. There
have been reports of many adverse physiological, psychological,
social, and economic effects of a re-dering plant on the
people in nearby neighborhoods or towns.21

Control methods for rendering plants include

afterburners, condoensers, and wet scrubbers.

Nonferrous Metalszz

The nonferrous metals category includes firms that
concentrate, smelt, and refine aluminum, copper, lead, and

zinc. Copper, lead, and zinc are usually produced from sulfide

ores, whereas aluminum is produced from bauxite.
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Alumi..um is produced principally from bauxite, which
is an hydrated cre contiining aluminum oxide (alumina),
silicon, titanium, and iiron. The hydrated bauxite is dried
and then mixed with a sodium hydroxide solution to convert
the alumina to a sodium aluminate solution, and unwanted
insoluble materials are removesd by settling and filtering.
Small quantities of aluminum hydroxide are added to the
scdium aluminate solution to yield ajuminum hydroxide, which
in turn is converted to aluminum oxide.

Aluminum oxide is dissolved in carbon lined cells.
Carbon rods are placed into the molten mixture and high-
anperage current is made to flow between the cell walls
(cathode) and the carbon rods (anodes), causing oxygen to
be deposited on the rods and aluminum on the cell walls.
Aluminum setties to the bottom of the cells and is removed
and placed into molds where the waste matter is removed
and any desired salloys ure added.23

Emissions from aluminum processing operations include
fluorides, various dusts and waste gases. Control methods (

include electrostatic precipitators, hoods and other

enclosures, scrubbers, water spray towers, and tall stacks.

Copper
The basic process.os in a copper smelter are roasting,

smel ting, and oxidation.
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Cuopper ores aAre crushed,; ground we:, thickened, and
then mixed with air and frothin; agents in fletation cells
te produce 2 foam consisting of cupper, water, nnd other
materiais. The faamy 1roth is arawn of1, and tne separated
colids are sent to a szmelter {9 separation of the copper
from the iron, sulfur, and gangue.

The roasiing process removes excess sullTur from
sulfide concencrates. During the smeltiing provess, the
concentrate is placed in & reverberatery furnace where it
is formed into u rcpper matte (primarily ferrous sulfide and
cuprous sulfide) and z slag which remcves part of the irom
from the copper. Thue copner matte then proceeds to a con-
varter for the oxidaiion process where i1, is formed into
blister copper and wherc sulfur is rcieased from the copper.
The slag still coniains copper and is therefore returned to
the reverbveratory furnace.,

All torec processes, gencerate sulfur oxides--copper
smelting and refining operations are one of the leading
sources of sulfur dionxide pollution. Other emissions are
dust and acid mists and varving amocunts of other alements.
Where possible the sulfur dioxide is divaerted to a nearby
sulfur dioxide »lant, and gas cleaning systems (electro-
statis procipitators, scrubbers, and cyclones), and tall

. . 24
stacks ars used L¢ reduce omissions, Settling is used
to remove snlids remaining in the water during the initial

separating phase.
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Lead
Lead is obtainod from gnlena, a sulfide mineral.
The lead smeliing processes include sintering,
raducing the sinter (Lo obtain bullion, and refining.
The sintering process prepares the lead ore to be placed in
a blasi furnuace along with iron and coke where liquid lead

5 {formed by contact with carbon and carbon monoxide. This

b

leacd usually must be further refined. A slag formed by
nonreduced 2lements is then separated, and other trace
metals must also be removed during refining.

IJn lead smelting, the sintering process is the only
serious scurce of sulfur dioxide. Waste gases from the

sintering process contain sulfur dioxide, dust, and fumes.

Naghouses and elecirostatic precipitctors are used to
collect dust and fumes. . few lead smelters use cleaned
gas in the production of sulfuric acid., Waste gases from
tlast furnaces are usually filiered in baglhiouses to remove

25

Particulates.”

There are two significant scurrces of zinc~-sulfide
oref and zinc oxide recoversad vrom the lead smelting processes.
Zinc concentratez typically contain 60 percent zinc,
30 percent sulfur, and 5 to 10 percont iron. Roasting of
the zinc councoentrates convarts the sulfide concentrate to
oxide form thereby releasiug most of the sultur from the
concentrate. Some zinc smelters follow the roasting process

with sintering.




Low

Zinc is relezsed from zine oxide by heating the roast

concentrate with coke at very high remperatures. The

zinc can be further purified by leachiing and electrolysis.
Emissions from these processes include some

sulfur dioxide, dust and fuomes. Sulfur dioxide can be

released to the atmosphere, and dust and fumoes can be

remuved by cveclones and/or electrostatic precipitators,
26
and scrubbers.

Secondarv Aluminum, Copper, lecad, and Zinc

Secondary metals are those produced from scrap and
salvage, The principal scrap ssurces of copper are
electrical wire and cable and automobile radiators. Auto-
mobile batteries are an important source of scrap lead.,
Zinc scrap 1is reused.27ﬁluminum scrap is obtained from
many industrial, commercial, and consumption sources
through various wiiste managaient processes, These scraps
can be cleaned of various contaainants and refined.

Emissions can inrlude particulates, fumes, and

oxides of zinc and lead., Gas-cleaning equipment is used.

Rrass and Bronze

Brass and bronze arc copper alloys containing variable
proportions of zinc and tin, respoctively. The principal
raw material for the produrtion of brass and bronze

is copper and copper allioy scrap. DNrass and bronze ingots




are produced by melting, smelting, refining, and allcying

scrap materials, The type of furnaces used depends upon
the alloy and the quantity produced. Brass and bronze
oroducers use veverberatory, rotary, or crucible furnaces.

The refining furnace is the principal source of air
pollution from brass and bronze production. Fly ash, soot,
smoke, zinc oxide, some sulfur oxide, and lead oxide are
found in the waste gases of brass and bronze plants. Parti-
culates are also emitted during the preparation of raw
materials and while pouring ingots.

The ma jor air pollution control problem in brass and
bronze plants is the capture and ducting of dvst and fume
gases to baghouses, which are the principal means of filtering
the waste gases of brass and bronze plants. A few plants
use wet scrubbers and electrostatic precipitators. The
principal component in the dust collected in baghouses is

zinc oxide.

28

Petroleum Refining and Petrochemical Products

The petrolcum iefining and petrochemical products
category includes firms that produce gasoline, kerosene,
jet fuel, gas, oil, fuel oil, coke, asphalt, insecticides,
wax, lubricants, and many other products derived from crude

29

petroleum,




Petro..um refining inveolves four basic processes or

stages of pracessing--separation, conversicen, treating, and
blending. Separation = the ~istillation of crude oil into
fractions raving differsnt boiling iemperature ranges such N
as gas, gasoline, kerosene, naphtha, diesel fuels, fuel oil,
and topped crude. Although some of the fractions may be
treated and biended to producc a marketable product, many
fractions have to be converted to other substances by
changing their wmolecular size or structure by cracking
(pyrolysis) and reforming.
There are two types of cracking--thermal and catalytic.
Thermal cracking is usually used to crack substances that
are heavier than gasoline by heating them ai high tempera-
tures and under pressure. Thermal cracking has been made
essentially obsolete by catalytic cracking methods that
employ catalysts to speed and make more complete the
decomposition of the distillate. The two methods of catalytic
cracking used today are the fluid-bed and moving-bed methods.3C
Some of the ligihiter mclecules that result from cracking
are recombined or roivmerized tc form substances with (
particularly desirable properties. For instance, in the pro-
duction of gasoline, giscous olefins are polymerized and then -
alkylized to form hydrocarbons.
Treating involves the removal of sulfur and sulfur L4

compounds as well as nieials and other undesirable substances
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from the final or intormediate peiroleum products. Sulfur
compounds are removed in order to jmprove the quality of the
proeduct, to reduce reactions ¢f sulfur compounds wi'*h certain
catalysts, to reduce odor, and te¢ reduce corrosiveness.

Boih physical and chemical treating methods have been deve-
loped. Hydrogen treating (hydrotreating) is widely used to
remove sulfur from refining stocks by converting suifur
compcunds into hydrogen sulfide, which can be extracted and
converted to sulfur dioxide.

Blending is simply the combining of base and inter-
mediate stocks to produce thousands of petroleum and petro-
chemical products.

Petroleum refining operations produce gaseous, liquid,
and solid wastes that are potential pollutants 6f the air,
water, and land. The major air pollutants from petroleum
refining are sulfur compounds, hydrocarbons, particulates,
oxides of nitrogen and carbon monoxide.

Sources of waste gases containing sulfur compounds
are vacuum oxhaust used in distillation, catalytic regenera-
tors used in reforming and in hydrotreating, hydrogen sul-
fide absorption units, sulfur dioxide removal equipment,
and storage tanks. Sulfur compounds can usually be controllec
best by scrubbing and/er incincraticn.

Hydrocarbons are emitted from many potential sources

including process, equipment and farcilities. The most

ae




significant scurce seems te be storage tanks. Emissions
from equipmont, sometimes in the form of leaks, can be
controlled by various methods including hoods, covers,
Proper sealing or packing and the like. Waste heat
boilers can be a significint method of eliminating hydro-
carbons emitted during the cracking process.

Particulates are reiecased from sludge burners,
catalyst regenerators, airblown asphalt sills, heaters,
emergency flares, and boilers. Control methods include
dust collectors, carbon monoxide waste heat boilers, cyclones,
electrostatic Precipitators, scrubbers, incinerators, and
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baghouses,
Sourpes of nitrogen oxide emissions in this indus-~
try include fuel combustion in process heaters and boilers, and
internal combustion engines. Control methods include air
reduction, recycling cf flue ffases, and the use of
two stage cc»mbusticn.j2
Carbon monoxide from catalyst regenerators can be
eliminated by burning the gases in carbon-monoxide boilers
or heaters.
The principal liquid-bhorne pollutants from petro-
leum refineries are oil, suspended or dissolved solids,
sulfur compounds, alkalics, phenols and creosols, and ammonia.

Hydrocarbon contamination of water results from oil leakage

and spills, often into couvling water, where emulsions form,
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from crude-oil desaiting und cieaning operaztions, from
0il that was not separated from the water when the water is
removed from 0il in storage tanks, and from oil that is lost
quring chemical treating. Sulfur compounds are contained
in steam vapor which is cordensed and discharged through
process sewers and separators to the main sewer system.
A’)kaline solutions used to purify hydrocarbon streams are
usually treated with caustic and washed with water to recover
sodium hydroxide. Phenols and creosols, which are pro-
duced during cracking, are difficult to remove from process
water. Ammonia, which is used to control corrosion and to
reduce oxides of nitrbgen, is;'fo a great extent, evaporated
in the process sewers.33

Most water pollution control systems for petroleum
refineries include a collectior and sewer system, oil-water
separation system, dissolved contaminant treatment system,
and secondary treatment systems. Ccllection facilities and
sewer networks are designed so as not to allow process water
to contaminate waterways, oil-free waters, or adjoining land.

0il and water separation processes include (1) the
gravity process, which is based on th2 differences in the
'specific gfavity of oil and water, (2) the flocculation pro-
cess, which uses coagulants to produce precipitates that are

removed by settling, and (3) dissolved air flotation, which
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uses very small air bubblies to increase the raie of separation
and flotation of suspended oil and solids, which are then
removed from the surface. The principal problem with the
oil-water separation processes is that the removed oil is
actually an cmulsion of o0il and water and solids. Waste
waters that contain concentrations ot dissolved chemicals
that can greatly increase the B.0.D. loading of a water~
way, that are toxic to acquatic 1iife, or that produce strong
odors must be treated, usually by stripping or by oxidation
of the dissolved chemicals.35
Some form of secondary treatment is usualily required.
Secondary treatment involves the bacterial decomposition of
wastes. Secondary treatment processes used by petroleum
refineries include the activated sludge process, the trickling
filter process, oxidation and stabilization ponds, and cooling
towers.36
So0lid wastes from petroleum refineries include
catalysts, coke, clay, sediments, sludges including
those from secondary treatment facilities, and other solids.
Solid wastes are usually disposed of in sanitary landfills.,
Al activated carbon procass is being developed as a tertiary
trcatment process to reduce the B,0.D., in the concentrations
of chemical and hydrocarbon pollutants in refinery effluents.37
Other methods of disposal include deep sea dumping, and

doep well disposal.
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Pulp and Paner38

The pulp and paper category includes firms whose

principal products are pulp and paper and paperboard products.

Paper products are produced principally from cellulose fibers
obtained from wood.

The major processes used by firms in the pulp and
paper category are wood preparations, pulping, pulp bleach-
ing, and paper production. Chipped wood from debarked logs,
chipped residues, sawdust and the like and recycled paper
and paperboard are the principal sources of cellulose
fibers. Fibers are separated from the wood by any one
of three types of pulping processes--chemical, semichemical,
and mechanical. The most widely used processes are the
chemical processes, and the draft process is the most
successful of the chemical processes because of its suit-
ability for pulping almost all typos of wood and the high
strength retention of its fibers. During the kraft (sulfate)
pulping process, a solution of wood chips, sodium sulfide,
and caustic soda is cooked at a high temperature under
pressure to produce the pulp or cellulose fibers. After
cooking the fibers are separated by washing. The spent
chemical solution is a dark liquid called black liquor.

In order to recover the cocking chemicals, this black liquor
is processed phrough evaporators to remove moisture and then

sent to a recovery furn~ce to remove the organic substances,
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In the sulfite process, a solution of acidic calcium
sulfate is used to cook the wood particles. The resultant
pulp fibers are white. This should be used only for pulping
wood from low-iesin scftwoods. Scdiium-, ammonium-, and
magnesium-based liquors are used tc facilitate recovery
of the cooking chemicals fcom the black liquor,

The semichemicals (N.S.S.C.) process is similar to
the sulfite process excoept that this process employs some
mechanical Tiber removal and yields more fibers than the
sulfite process. The mechanical groundwood process does
not involve chemical pulping. Although water is used in
debarking, cleaning and grinding operations, it is easily
processed for reuse,

Pulp and paper mills produce many potential gaseous,
liquid and liquid-borng solid, and thermal pollutants.
Gaseous materials include piarticulates in the form of fly
ash and chemicals and gases, which include odorous hydrogen
sulfide and mercaptans that are ea:zily emitted at several
points in the kraft process and sulfur oxides from boilers
of plants using the sulfite process, and recovery furnaces (
and kilns used in the kraft process. Liquid and liquid-borme
materials include suspended scolids, organic materials, dyes
and lignin compounds that discolor water, inorganic materials,
mercury trom a few plants using chlorine and caustic that

are producad by a mercury cell process, and nmicroorganisms,
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Sclid waste materials include slundges from primary and
secondary treatment processes and solids. Thermal pollu-
tion results when pulp and paper mills discharge heated
effiuent into streams.

There are several standard as well as specialized
air pollution control methods that axre available to firms
in the pevlp and paper ciategory. Electrostatic precipitators
ind venturi scrubbers can remove virtually all of the
particulates produced by pulping mills. Odors from mills
using the kraft process can be controlled to a high degree
through the use of recover' furnaces, oxidation of the black
liquor, certain evaporator systems, scrubbers, and incineration
ol odorous gases,

Many firms in tlie pulp and paper category are among
12 worst sources of industrial liquid and liquid-borne
pollntanis, Water polluticn control methods include the use
o3y pagnesium- and ammonium-based bisulfite liquor to reduce
.he amount of efflwerit from mills using the sulfite process,
10covery of cooking chemicals, removal of fibers and recycling
of process water, primary and secondary treatments of pro-
cess waters, chemical removal of colloidal materials, and
tize use of lagoons, Primary treatment facilities can reduce
from 70 to 90 percent of the suspended solids in pulp mill
process waters, and secondary LlLrcatment can further reduce
thn amount of organic materials so as to remove up to 85
r21rcent of the B. 0. D, lond. Ilandfill methods are usually
used to dispose of sludge from primary and sccondary treatment

k3

facilities.
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6. The following mublications were especially help.ul
in preparing this section:

National Industrial Polluiion Control Council, The
Electric Power Industrv (Washington, D. C.: U. S. Government
Printing Office, Cctober i971).

U. S. Department of Health, Education, and Welfare,
National Air Pollution Countrol Administration, Control
Techniques for Sulfur Oxide Air Poilwusants.

U. S. Department oi the Interior, Federal Water Quality
Adminisiration, (Clean Wuter for the 1970's, a Status Report.

U. S. Consgress, Scnate, The Cost of Clean Air, First
Report of the Secretary of Health, =ducation, and Welfare
under the Air Quality Act of 1967 (P. L. 90-148), 9ist
Cong., 1st Sess., Document No. $1-40 {Washington, D. C.:
U. S. Government Printing Office, June 1969).

U. S. Congruess, Sena‘*e, The Cost of Clean Air, Second
Report of the Secreiary of Health, Education, and Welfare
under the Air Quality Act ot 1967 (P. L. 90-148), 91st Cong.,
2nd Sess., Document No. 91-65 (Washington, D. C.: U. S.
Government Priating Office, March 1970).

7. U. S. Congress, Senate, The Cost of Clean Air, Second
Report, p. 14.

8. National Industrial Pollution Control Council,
The Electric Power Industry, p. 16,

9. The tollowing publications wore especially helpful
in preparing this section:

Encyclopedia Britannica, Inc., Encyclopedia Britannica
{Chicago: William Benton, Publisher, 1968), pp. 602-628,

U. S. Congress, Senate, National Enission Standards
Study.

U, S. Congress, Sonata, The Cost of Clean Air, First
Report.

U. S. Congress, Senate, The Cest of Clean Air, Second
Report.

Js S. Department of Jicalth, Education, and Welfare,
Economic Imneact of Ajir Pollution Controls on Gray Tron
Foundrv industry, NAPCA Publicuation No, AP-74 (washington,
D. C.: U. 3, Government Printing Orfice, November 1970).




U. S. Department of Henlth, Fducation, and Welfare,
National Air Pollution Control Administration, Control
Techniques for Farticulate Air Pcillutants, NAPCA Publication
No. AP-51 (Washingtoen, D. C.%8 U. S. Government Printing
Office, January 1969).

U, S, Department of Health, Education, and Welfare,
National Air Pollution Controil Administration, Control
Techniques ftor Suliur 9xide Air Pollutauts.

10, U, S. Cougress, Senate, The Cost of Clean Air,
Second Report, p. 27.

11, U. S. Departrment o»f Health, FEducation, and Welfare,
National Air Pollution Consrol aAdministration, Control
Techniques ftor Particulate Air Pollutanis, p. 19.

12, U. S. Department Health, Education, and Welfare,
National Pollution Zcnt.: Administration, Control Techniques
for Sulfur Oxide Air Pcllutants, p. 85.

13. Encyclonedia Britannica, Inc., Encyclopedia Britannica,
vol, 12, pp. 608-611,

14, 7Ibid., p. 612,

15. Ibid., p. 613.

16, The following publications were especially helpful
in preparing this secction:

National Industrial! Pollution Tontro! Council, Animal
Slaughtering and Processing (Washineton, D. C.: U. S,
Government Printing Uffice, February 1971).

s Pollution Problems in Selected Food Industries,
Excludes Meat, Poultrv, and Grain-basad Foods (ﬁashington,
D. C.: U. S. Government Printing Office, May 1971).

R. L., Opila and H. E. Necelund, "Pollution Control in
the Food Industries," in Anericun Institute of Chemical
Engineers, Industrial Process Desipn for Water Polliution
Control, vol. ?, Proceedings of a Weorkshop of the AIChE
Water Committee, Houston, Texas, April 24-25, 1965 (New
York), pp. 21-29.

U. S. Congress, Senate, National FEmission Standards
Study.




- 47 -

i7. Naticnal Industrial Pollution Control Council,
Animal Slaugiitering and Processing, p. 8.

18. R. Il.. Opila end 3. E. Neelund, "Pollution Control
in the Food Ilndustries,”" pp. 26-283.

19. National Industriail Pollution Control Council,
Pollution Problems in Seierted ood Industries, Excludes
Meat, Poultirv, and Grain-based Foods, p. 19.

20. National Industrial Pollution Control Council,
Animal Slaughtering and Processing, p. 9.

21. i. S. Congress, Senate, National Emission Standards
Study, pp. 19-20.

22. The following publications were especially helpful
in preparing this section:

Encvclepedia Britsnnica, Inc., Encyclopedia Britannica,
vol, 1.

Kennethh Ww. Nelson, '"Nonferrous Metallurgical Operations,"
in Arthur C. Stern (ed.), Air Pollution, vol. 3, 2nd ed.
(New York: Academic Press, Inc., 1908), pp. 171-190,

U. S. Congress, Senate, Mational Emission Standards Study,

U, S. Department »f Health, Education, and Welfare,
National Air Pollution Conirol Administration, Air Pollution
Aspects of Bruss and Bronze Smelting and Refining Industry,
NAPCA Publication No. .\P-58 (Washinston, D. C.: U. S.
Government Printing Office, November 1969).

U. 5. Department of jlealth, Education, and Welfare,
NMational Air Poliution Control Administration, Control
Techniques for 3ulfur Oxide Air Pollutants.

U. S. Department of the Interior, Burecau of Mines,
Control of Sulfur Oxide¢ Emnissions in Copper, Lead, and
Zinc_Smelting (Washington, D, C.: U. S. Government
Printing Office, 1971).

23. Encyvclopedia Britannica, Inc., Encyclopedia
Britannica, vol. 1, pp. 693-694; see also Kenneth W,
Nelson, "Nonferrous Metallurgical Operations," pp. 186-187.

—— - —ama—a




S I ruaeint o izaath, hdoontoon, and Welfare,
National Air Poliucticon Coritiol Adminisiration., Control
Technijcuesz gor Smoiim.o Uxkus S Eoiiuidies, T DI-073

see &ls0 U. 5. Depnrd mcx1 el the Inwver.cr, Bure~ru of Mines,
Coniroi of &uliur axLae Bai-saeis in Copper, Lezd, and Zinc
Smelting. p. i2,

25. i, 3. Cengrerss, Benas ., National ¥missjion Standards

¢
Study, p. 6%; sew also L., S. wLepavrtment ot the Interior,

Burean »f Minoos. Conrrol of Snliuiy Oxide Emissions in Copper,

Leoad, and Zino Smalt: no, 0n, et

26. V. 5. Derartment eof tleaz!ih, Rducation, and Welfare,
Control Technaiqgues oy Svifuc Uxide Air Poliutaancs, p. 683
se¢ also U, S, Depirtmest of the intexrior, Bureau of Mines,
Control o tnliur Cxide Fmniseions= i (opner, Lead, and Zinc

fu
Smelting, pp. i4-i5.

29, U, 3. Cungeress, Senate, Naticnal Emission Stvandavds
Studyv, De Ji.

28. The foliowing vublications were especially helpful
in prep2ying thizs sections

E. E. rRupchaniic, "Petrochomicai W.ste Disposal.” in
k P

M. A, wara, (ea.), Man opd _Uis Envivonment, vol. 1| (New York:

Pargancn Prens, Inc.. 978;, po. 373-05.

nmental Conservation,

Jatienal tebtroleum Conneil, Envss
1

.0
" . . - - 3 7
Toe_0.1 and Gas indusivies, vol.

., 8, Congrass, Scenate, National! Emiszion Standards

v, 2. Deprrinert ot dealdtl, Euvcurion, and Welfare,
Counitral Tochniuues *opr Farvicw.e Air Poliviants,

. 5. Departmen. oy Healtr, Education, ana Welfare,
Netional Advr Polluetion “DVELul Aditinisiration, Control
Techniques o XN iiosen ﬂxidqjnflgmmgj&tlunary;ﬁources,
NAPCA Publinctior o, AP-0T7 (Washinzuen, D. C.: U, S,
Covarnmont Printing G0Cice, March i970).

U. S. Departaent of Hesiih, Edacaiion, and Welfare,
Sationsd Adr Pollution Centrol Administration, Control
Tochnigques for Sulftur Oxirde Ajr Pollutants,

29. E. E. Kunciianke, "Pelrochemical Waste Disposal,"
Pe 53,

30, C. €. Cepavowmant of Heultly, Lducation, and Welfare,
Natioral Aic Pellulior Convrel Sdsanistraiion, Control
Tochniqun: vor Sul.ur_oxide A:r Poliutents, p. 69.

{vasnington, D. C., 1971).




- 49 =

3i. U. S. Department of Health, Education, and Welfare,
National Air Pgllurion Control Administration, Control Techniques
for Patricviate Mattec, p. 17.

32. U. S. Department cof liealth, Education, and Welfare,
Control Techniques for Nitrogen Oxide Emissijions from
Stationary 3ources, pp. 7-206 and 731,

33. E. E. Kupchanko, "Petrochemical Waste Disposal,"
PDs 52-55.

a4, National Petroleum Council, Environmental Conservation,
The 0il and Gas Industries, p. 66.

35. Ibid., p. 67.

36. E. E. Kupchankeo, "Petrochemical Waste Disposal,”
p. 58.

37. National Petroleum Cocuncil, Environmental Conservation,
The 0il and Gas Industries, p. 68.

38. The foullowing publications were especially helpful
in preparing this sectiion:

Donald F. Adams, "Pulp and Paper Industry," in Arthur C,.
Stern (ed.), Air Pollution, pp. 243-268.

National Tndustrial Pollution Control Council, Paper
(Was?ington, D. C.: U. 8. Government Printing Office, March
1971},

D. R. Stanley, "Liquid Waste in the Pulp and Paper
Industry,” in !. A, Ward (ed.), Man _and His Environment,
vol, 1 (New York: Pergamon Press, Inc., 19707} pp. 43-51,

J. S. Congress, Genate, The Cost of Clean Air, Second
Report.

U. S, Department of Health, Education, and Welfare,
National Air Pollution Control Administration, Control
Techniques for Sulfur Oxidn Air Pollutants,

39. Natiomal Follution Control Council, Paper, p. ik4.

40, Ibid., p. 15; sec also U. S. Department of lealth,
Education, and Welfare, National Pollution Control Administration,
Control Techniques for Sulfur Ixide Air Pellutants, pp. 89-90.

41, 1Ibid., p. 16.

42, TIbid., pp. 17-18; see also U, 5. Department of Health,

Educuation, and Welfare, Nationz#l Pollution Control Administration,
Contyol Techniques for Sulfur Oxide Air Pollutants, p. 90,

—————— « et




42, D, B, Stanley, "Liquid Waste inthe Pulp and Paper
Industry,” p. 4%.




——— s

-5 -

PART III

PERIODICALS AND GUIDE TO THE BIBLIOGRAPHY !

Periodicals

Articles of interest to economists and industrial
developers that deal with various aspects of industrializa-
tion and environmental quality frequently can be found in

the foilowing publications:

Environmental Science and Technology

Journal of ithe Air Pollution Control Association

Journal of Law_and Economics

Journal of the Water Pollution Control Federation

Natural Resources Journal

Resources (RfF)

Water Resources Research

Within the last few years, such articles have appeared

occasionally in more general economics journals such as:

American Economic Review

Annals of the American Academy of Political angd
Social Scieuce

Canadian Journal of Economics

Economic Geography

Economic Journal

Economica

Fcoaometrica

Journal of Political Economy

Kyklos
Quarterly Journal of Economics
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Review of Econcmics uand Statistics

Scottish Journal of Political Economy

Southern Economic Journal

Swedish Journal of Economics

Western Economic Journal

There is a wide variety of other periodicals, many of which
deal with particular aspects of environmental quality.

The following list shows only a sampling of such periodicals:

Air Pollution Abstracts

American Industrial Hvgiene Association Journal

Analytical Chemistry

Annals of Occupational Hvgiene

Archives of Environmental Health

Atmospheric Environment

British Journal of Industrial Medicine

Chemical Engineering

Food Engineering

Industrial Waste=s

Industrial Water Engineering

International Journal of Air Pollution

Journal of the American Water Works Association

Journal of Applied Metecoroclogy

Journal of Applied Physiology

Journal of Atmuspheric Sciences

l Journal. ¢f the Institute of Fuel

Journal of Occupational Medicine

Journal of the Royal Meteorological Society

Journal of the Sanitarv Engineering Division,
American Socieiv of Civil Engineering o

Occupational Health Review

0il and Gas= Journal

Public lleanlth Reports

- -



Public Vorks

Seware and Industrial Wastes

Sewage Works Journal
Tappi
Wastes Enginecering

Water and Sowage Wourks

Water and Wastes Engincering

Water Resonrces Abstracts

V'ater Works and Wastes Engincering

Guide to the Bibliogirapny

Over 760 selected publication entries are compiled
in the bibliograpny (Part IV). These entries include a
wide variety of economic, theoretical, empirical, biblio-
graphical, technological, scientific, and public policy
and administrative publications on environmental pollution
and its control. Manf of these publications deal with
various asnects of industrial waste management. Although
the bibliography is believed to be a good cross-section of
the English-language literature that exists within the scope
of the project and that generally mecets the selection cri-
teria, it is by no means meant to be exhaustive.

For convenicnce, the bibliographical entries are
grouped into six groups; each publication appears only once
as a bibliosraphical entry in one and onliy one of the
following groups:

Bibliographies, Abstracts, Lists of Publications,
Research Projects, and Guides to Literature

Books and Reports

Articles

ae




Articles in Collection

e DAl Denrnanadse
2L Ll A Idlsed

ings

Government Documents (other than those appearing
in other groups)

The following subsections nf this part of the
report constitute a guide to the bibliography; these sub- -

sections are headed:
Bibliographies, Abstracts, Lists of Publications,
Research Projects, and Guides to Literature
Economic Analysis
Legal and Administrative
Pollution General: Research and Control
Air Pollution: Research and Control
Water Pollution: Research and Conirol
Solid Wastes: Research and Control
Chemicals
Electric Power l
Iron and Steel
Food and Feed Processing
Nonferrous Metals
Petroleum and Petrochemical Products
Pulp and Paper
Other Industries

In each subsection, publications listed in the bibliography
that deal with the subject matter for that subsection are

referred to by their bibliographical entry numbers. (

Within the selection criteria mentioned in Part I,
special effort was made to compile materials on the detri- "
mental environmental effects nf the operations of firms in
the seven industrial categories listed above. In general,

relatively little specific, especially quantitative, informa-

tion of this sort w.as found for individual firms, indusiries,
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or industrial caiegories. Many publicatiens provide bits
of general information on the types ol wiastes generated by
firms in specific industriecs or industrial categories, but

. few have any quantitative dota, and of those that do have,
it is usually fragmentary. Some publications make references
to the amount ~f ditfferent types of pollutants in the atmos-
phere, in water bedies, or or or in ibe l;nd but do not

indicate the sources of these pollutants.

Bibliozraphies, Abstracts, Lists of Publications,
Research Projecis, and Guides_to Literature

1 through 47, 48, 183, 534, 535, 657.

Fconomic Analysis

18, 59, €4, €5, 656, 6T, 71, T2, T4, 77, 83, 84, 85, 93, 99,
i06, 107, 113, 1i5, 116, 119, 126, 127, 128, 131, 133, 134,
136, 137, 144, 15%, 160, 161, 172, 177, 188, 189, 191, 192,
194, 198, 199, 200, 201, 232, 250, 257, 258, 259, 261, 262,
263, 264, 266, 269, 271, 277, 278, 279, 280, 282, 287, 289,
295, 297, 299, 301, 302, 304, 305, 306, 307, 310, 311, 312,
314, 315, 319, 322, 326, 327, 328, 331, 339, 340, 341, 344,
345, 353, 357, 358, 360, 361, 371, 373, 375, 378, 386, 387,
388, 389, 390, 391, 392, 395, 397, 398, 4oz, k07, 408, k09, {
410, Li1, 412, 415, k16, 420, 423, h2s, h26, h27, 428, 429,
530, 431, 432, 433, 434, 438, Whz, Wik, bh5, W47, 450, L51,
455, 462, LEB, 472, 473, W75, 486, 487, W97, 498, 499, 500,
509, 512, 513, 520, 521, 523, 525, 527, 528, 536, 539, 542,
. s45, 547, 548, 551, 552, 553, 554, 555, 556, 557, 558, 539,
560, 561, 567, 572, 574, 575, 578, 580, 582, 584, 587, 588,
594, 612, 620, 719, 720, 750, 761.
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139,

163,
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76,

190,

I

30,

299, 300, 308, 316, 38, 368,

543,

6413,

Pollution,

General:

52,
393,

N

oyre

3 =t

65

, 282,

287,

288,

399, 454, 515, 519, Shi,

Research znd Control

49, 55, 36, 68, 69,

163,

337,
uéh,

589,

1 4 :3 3 55 7 (;!
28, 29, 30,
57, 60, 61,
95, 97, 98,

140,
175,
208,
223,
238,
292,
338,
3683
b3s,
k7o,
517,
562,
fst;t; 9
613,
641,
676,

166,
359,

170,
372,

197,
373,

L69, 481, 490,
601, 622, 624,

143,
178,
209,
224,
241,
302,
343,
374,
439,
480,
518,
564,
591,
615,
642,
679,

Air Pollution:

85,

204,
390,
llf;ZZ 9

635,

106,

205,
391,
493,
657,

110, 1

207,
393,
Lok,
681,

13,
255,
400,
502,
692,

135,
274,
%13,
S5tt,
6;5)24 H

138,
275,
his,
548,
706’

Research and Control

99,
156,
180,
210,
225,
244
303,
34k,
377,
Lho,
482,
529,
565,
592,
617,
643,
680,

157,
182,
211,
226,
248,
joh,
346,
383,
Ly,
h83’
532,
573,
594,
618,
Gis,
682,

7, 8, 9,11, 1
38, 39, 4o, b4,
62, 63, 66, 70,
100,

101,
158,
183,
212,
2:7,
249,
309,
348,
399,
Lig,
Lgh,
Eil‘() ’
575,
595,
619,
653,
6873,

6,

159,
185,
213,
228,
250,
318,
349,
Loi,
451,
%88,
541,
578,
597,
620,
654,

681,

17.
5‘ :2 ? 5’13 4
%3,
102,

18,

75,
103,
163’
190,
214,
229,
253,
319,
350,
4ob4,
Ls3,
489,
543,
580,
598,
626,
657,
685,

139,
316,
Bl
570,
751.

143,
329,
Li6,
571,

22, 23, 24, 25, 26, 27,
44, 45, 46, 49, 54, 55,

8o, 82, 88, 89, 90,
, 120,

104,
164, 165,
193, 194,
215, 216,
231, 232,
254, 257,
320, 321,
354, 356,
4os, 406,
458, 460,
hos, 496,
sl 549,
581, 582,
599, 603,
634, 636,
658, 659,
687, 690,

106,

111
167,
195,
217,
233,
259,
322,
362,
Ly,
463,
513,

171,
196,
218,
234,
265,
330,
364,
kr7,
Le6,
515,
559,
:3!;(; 1 ]
606,
639,
673,
696,

174,
202,
220,
236,
291,
336,
365,
21,
Le67,
516,
560,
587,
607,
640,
675,
701,




(Air Pollution Con't)

703, 705, 713, 7i4, 715, 7i6, 717, 718, 721, 724, 725, 726,
727, 728, 729, 730, 731, 752, 723, 734, 735, 735, 737, 738,
740, 741, Th2, 743, T4, Thx, 746, THT, TU8, TH9, 752, 753,
757, 758, 759, 76L.

Water Pollution: Research and Cuntrol

2, 3, 4, 12, 19, 31, 32, 33, 36, 47, 49, 52, 53, 54, 76, 87,
02, 105, 106, 103, 109, 1i%, 117, 118, 121, 122, 123, 124,
125, 128, 129, 130, 131, 137, th2, 13, 145, 146, 148, 149,
156, 151, 152, 153, 154, 158, 162, 153, 163, 173, 175, 179,
181, 184, 186, 190, 196, 203, 219, 242, 243, 246, 260, 276,
277, 283, 285, 286, 291, 293, 294, 295, 296, 297, 298, 317,
323, 324, 325, 326, 332, 333, 335, 341, 3k2, 345, 347, 351,
352, 355, 366, 367, 369, 375, 376, 381, 382, 384, 395, 410,
411, k12, 18, 419, k22, K26, 436, 437, 443, 447, 452, 465,
L4, 476, 477, 478, 479, 501, 504, 505, 506, 508, 518, 522,
525, 526, 530, 531, 533, 534, 535, 537, 538, 543, 555, 557,
561, 563, 566, 569, 576, 377, 579, 590, 608, 609, 610, 613,
614, 616, 625, 627, 630, 632, 632, 6hi, S84k, 616, 648, 650,
651, 656, 657, 662, 663, 668, 677, 678, 680, 532, 684, 685,
637, 688, 690, 691, 693, 709, 7¢1, 70L, 707, 708, 710, 750,
754, 755, 761.

Solid Wastes: Research and Control

3, 10, 13, 15, 20, 21, °" 135, 127, "9 58 155 169, 221, {
222, 247, 290, L4O3, 51G, 513, 593, 605, 611, 637, 641, 647,

660, 664, 665, 666, 669, 670, 671, €74, 686, 695, 722, 723,

738, 739, 756.

Chemicals

k, 6, 52, 57, 66, 99, 100, 142, 151, 158, 209, 229, 237,
323, 350, 384, L17, W53, 457, 458, 481, 573, 589, 605, 455,
656, 659, 663, 69, 682, 690, 700, 732, 733, 734, 736, 737,
738, 747, 758.




Electric Power

4, 4k, 56, 57, 70, 75, 96, 103, 114, 130, 165, 202, 233,
234, 237, 238, 286, 294, 338, 346, 349, 356, L06, 439, 4us,
463, 476, 484, 516, 568, 392, <03, 606, 607, 617, 628, 675,
691, 739, 741, Th2, Th6, 760, T62.

Iron and Steel

s0, si, 57, 66, 72, 99, 120, 158, 226, 227, 229, 237, 268,
272, 275, 362, 363, 364, 370, 448, 459, h60, 518, 586, 600,
602, 626, 638, 642, 643, 652, 671, 737, 738, ThO.

Food and Feed Processing

52, 57, 155, 229, 243, 284, 352, 565, 625, 631, 670, 677,
680, 687, 726.

Nonferrous Metals

72, 81, 88, 89, 90, 111, 228, 237, 405, 419, 435, 461, 502,
581, 602, 608, 614, 642, 671, 725, 739, 751, 753.

Petroleum and Petrochemical Products

52, $3, 54, 57, 66, 99, 100, .05, 158, 193, 229, 245, 253,
267, 281, 308, 313, 317, 334, 342, 343, 351, 385, 418, k22,
424, L90, 493, 514, 538, 562, 563, 609, 610, 615, 629, 635,
639, 641, 644, 668, 701, 710, 736, 737, 738, 739, 7h9.

Pulp and Paper

52, %7, 66, 99, 123, 150, 158, 229, 273, 293, 309, 321,
347, 374, bo1, 403, 421, W41, 479, 491, 503, 54k, 549, 569,
595, 634, 685, 694, 738, 739, 641,
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Other Industries

* 14, 43, 52, 61, 63, 66, 98, 99, 108, 117, 147, 164, 237,

238, 242, 246, 247, 255, 259, 270, 291, 339, 357, 378, 379,
380, 400, 447, W56, 457, 463, 505, 506, 510, 519, 531, 537,
539, 596, 623, 651, 661, 662, 676, 678, 689, 704, 705, 721.




PART 1V

BIBLIOGRAPHIES, ABSTRACTS, LISTS OF - *
PUBLICATIONS, RESEARCH PROJECTS, AND
GUIDES TO LITERATURE

1. American Petroleum Institute. Air Pollution--
Bibliography (New York, New York, 1960).

2., American Water Resources Association. Water Resources
Abstracts (Urbuana, Illinois, published monthly).

Contains abstracts on many aspects of water
resources including pollution of waterways.

3. Bennett, G., and J. Hostman. Bibliographv of Books on
the Environment--Aii, Water and Solid Wastes (Toledo,
Ohjio: University of Toledo, Department of Chemical
Engineering, 1969). l

b, christianson, A. G., and B. A. Tichenor. Industrial
Waste Gunide on Thermal Pollution, for Federal Water
Pollution Control Administration (Washington, D. C.:
U. S. Government Printing Office, September 1968).

Presents a guide to sources, effects, and
control of thermal pollution and a guide to literature
concerned with thermal pollution.

5. Cooper, A. G. Air Pollution Publications, A Selected
Bibliography, 1963-1966, for U. S. Public Health
Service (Washington, D. C.: U. S. Government
Printing Office, 1966).

6. . Sulfur Oxides and Other Sulfur Compounds, Q
A Bibliography, for U. S. Public Health Service
(Washington, D. C.: U. S. Government Printing 1
Office, 1965). |

Te » Carbon Monoxide, A Bibliography with Abstracts

for U. S. Public Health Service (%ashington, D. C.3
U. S. Government Printing Office, 1966).
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8. Davenport, S. J., and C. G. Morgis. Air Pollution,
A Bibliiography (washington, D. C.: U. S. Government
Printing Office, 1954).

9. Gibson, J. R., W. E. Culver, and M. E. Kurz. The

Air Pollution Bibliography, Vol. I (Washington )
D. C.: U. S. Government Printing Office, 19575. '

10. Golueke, C. G., and Staff of the College of Engineering.
Solid Waste Management Abstracts and Excerpts from
the Literature, Research Grant No. EC-00260 to the
Universiity of Califormnia, for U. S Department of
Health, Education, and Welfare, Bureau of Sclid

Waste Management (Washington, D. C.: U. S. Government
Printing Office, 1970).
'~ Presents a rather comprehensive survey of the

literature available in the field of solid waste
management.

1t. Jacobius, A. J., J. R, Gibson, V. S. Wright, W. D.
Culver, and L. Kassianoff. The Air Pollution

Bibliography, Vol. II (Washingtom, D. C.: U. S.
Government Printing Office, 1959).

12. Lawson, B. L. Atlas of Industrial Water Use,
Publication No. 18 (Ithaca, New York: Cornell
University, Water Resources Center, September

1967).

13, Lefke, L. W., A. G. Keene, R. A. Chapman, and H,
Johinson. Summaries of Solid Waste Research and
Training Grants, 1970, for U. S. Environmental
Protection Agency, Solid Waste Management Office
(Washington, D. C.: U. S. Government Printing
Office, 1971).

Presents a review of completed and active
solid waste research projects and training pro-
grams supported by the Environmental . rotection
Agency in the interest of developing economical
and efficient solid waste management practices.

14, Livengood, C. D. Textile Wastes--A Bibliography
(Raleigh, North Carolina: Water Resources Reseai:h

Institute, North Carolina State University Febrauaary
1969).
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15. Moore, R. T., J. J, Sabo, and D.. M.

. Vankirk (eds). Grants Activities Supported by the
Environmental Controi administracion of the
Eﬁvironmental iflezlih Service (Washington, D. C.:
U. S. Government Printing Office, 1969).

Describes grants activiiies funded by the
Environmental Control Administration during the
fiscal year 1969. The Environmental Control Adminis-
tration is made up of five bureaus--Community -
Environmental Mana¢ement, Occupational Safety and
Health, kadiologicazl Heaulth, Seclid Waste Managecment,
and Water Hygiene!: each bureau has a section in this
publication describing its own grants programs.

16, Nuttonson, M. Y. AICE Survey of USSR Air Pollution
Literature, Voluma IV, Meteorological and Chemical
Aspects of Air Pollution, Propagation and Dispersal
of Air Pollutants in a Nwuunber of Areas in the Scoviet
Union (Silver Spring, Marylaud: Aperican Institute
of Crop Ecology, December 19€9).

17. . AICE Survey of USSR Air Pollution lLjterature.
Volume V. Effects of Metoorological Conditions and
Relief on Air Pollution; Air Contaminants, Their
Concentration, Transport, and-Dispersal (Silvar Spring,
Maryland: American Institute of Crop Ecology,
January 1970).

18, - « AICE Survev of USSR Air Pollution Literature.,
Volume VI, Air Pollution in Reiatiuvn to Certain
Atmospheric_and Meveorological Conditions and
Some of the Methods PEmplcoved in the Suvvev and
Analysis of Air Pcllutiants (Silver Spring, Maryland:
American Institute of Crop Ecology, (971).

19. Ontario Water Resources Commission. Dibliography and
Reference Material (Toronto, Ontario, n.d.).

Contains: Dbibliography and reference material,
general reference materiul, lists of films and
filmstrips, publishers, and Provencial Water (
Pollution Control Agencies.

20, Sponagle, C. E. Solid Wastes Demonstration Grant
Abstractsj Grants Awarded Jonuaary | ~ June 30, -

1969, U. 5. Department of Health, Education, and
Welfare (Washington, D. C.: U, 3. Government
Printing Office, 1969),




21.

22.

23.

24,

26.

27.
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Toftner, R. 0., D. ¢. Swavely, W. T. Delin, and B. L,
Sweeney. State Soiid kaste Planning Grants, Agencies,
and Progress - 1970, Public Health Service Publica-
tion No. 2109 (Washingteon, D. C.: U. S. Governmen®*
Printing Oftice). '

U. S. Department of Healith, Educaticn,and Welfare,
Air Pollution Contrel Office. Photocliemical Oxidants
and Air Pollution: An Annotated Bibliopgraphv, APCO
Publication No. AP-88 (washington, D. C.: U. S.
Government Printing Office, March 1971).

s National Air Pollution Control Administration.
Air Pollution Translations: A Bibliopraphv with
Abstracts—~-Volume 2. NAPCA Publication No. AP-69
(Washington, D, C.: U. S. Government Printing
Office, April 1970).

Presents a bibliography of worldwide technical
literature on air pollution, and includes abstracts
and indexes. Entries have been translated from 15
foreign languages.

, National Air Pollution Control Administration.
Guide to Research in Air Pollution, Projects Active
in Calendar Year 1969, Public Health Service Publi-
cation No. 981, 7th ed. (Washington, D. C.: U. S.
Government Printing Office, April 1970},

s National Air Pollution Control Administration.
Highliphts of Selected Air Pcllution Research Grants,
NAPCA Publication No., AP-70 (Washington, D, C.:

U. S. Government Printing Office, May 1970).

Descriptions of selected research projects in
air pollution supported by the National Air Pollu-
tion Control Administration,

, National Air Pollution Control Administration,
Hydrocarbons and Air Pollution: An Annotated
Bibliography, NAPCA Publication No, AP-75 (Washington,
D, C.: U. S. Government Printing Office, October

1970).

, National Air Pollution Control Administration,
Nitrogen Oxides: An Annotated Bibliography, NAPCA

Publication No. AP-7Z (Washington, D. C,: U, S.
Governmcnt Printing Office, August 1970).




28. Ly Ofiiceo of siv irograms. fvdrschlceric Acid
and Air Polluticn: An Arnoiated Hibliopgraphv, -
OAP Pubiicatici Mo . AI-1C00 (.. shingron, D. C.:

U. S. Goverament Frir iing TFfTice, Ji lv 1971).

29, U. S. Deparimeat of the Liierior, Sureaxu of Mines. »
Air Pollution_kaublicatrions Sclecicd from Bureau
of Mines Pubticotinn Seediesz 0wl Journal Articles by
Burcau of Mines Anihors (Wuashington, B, C.: U. S.
Government Frinting Oitice, Januarv i, 1970).

30. y Federal Water Guality Administration. Projects
of the Industrial Pcliution Controi Branch (Washington,
D. €C.: U. S. Government Irinting Office, January

1970).

Contains summary informatiocn sheeits of research,
developnient, and d=unonstration projects ddmlnlstered
by the Induszirial Pollutinr. Control Branch,

31. s Federal Wate— (uality Administration., Projects
of’ the Tndusc-ial PCll?'lOP Con*rol Dranch (Washington,
D. C.: J. S, Governumeni Printing Ovfico, July 1970).

Contains suumnary information sheets of research,
development, a@nd demuvastrs ltion nrojects adminis-
tered by the Incdustiial Pollution Centrol Branch;
also contains nuamercns inbles o iiquid and liquid-
borne pollutants by industrial category.

2. Toderat Vater aaliity Administration. Projects

’ srojects

of the Imdustrizl Pgliutioen Copirnl Bbranch (Washington,

D. C.: U. &, wovcram~Lil rriaciag Oitice, July 1971).

Cositajre - o A 3 of resear:h,

developrient, and demonstration projects administered

by the Indus.rial i*'intion Cc¢ntrol Branch. (
e s Federal Wate:r Cuslity Aduinistrstion,

Roscarch, boevelopmeat and PDomensuyration Projects
(washington, L. C.: U, S. Coverament Printing Office, i
April 1, 1970).

Contains information sheeis on municipal,
industrial, agrisulciural, mining, and othor-sources-
of pollution control technoloegy, water rasources
planning and resources dato,




35.

36.

37.

38‘

39.

Lo,
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U. S. Environmental Protection Agency. Solid Waste
Management: A ias: of Avairlable Literature
(washington, D. C.: U. 3. Government Princing
Office, October 1971).

This repori presents « list of publications
pertaining teo solid waste management, research,
and demonstrotion projecis collected or published
by the U, S. Environmmental Frntection Agency.

A List of Available
U. S. Government

. Solid Wesre Manygroment
Literature {washingion, D. C.
Printiug Office, 1972).

Thics report presents a list or publications
pertaining to solid waste management, research, and
demonstration projects ccllected or published by the
U. S. Environmental Protection Agency.

. Current Li:t of Waiter rublications, 1965-1971
(wWwashington, D. C.: U. S. Government Priucting Office,
September 1971).

« Sclid wasie Mana-ment NDemonstration Grant
Proiects - 1971, Sol!id Waste Management Series
Yublication Mo, SW-3d.i {Washington, D. C.: U. S.
Government Priniing Office, 1971).

s Air Pollution Control Of{ice, Air Pollution
Aspecis of Emis=ion Sources: Municipal Tncineration--
A Bibliography wiili Abstracts, APCO Publication
No. AP-92 (Washingzion, D. C.: L. S. Government
Prirting Office, May 1971).

s Air Pollution Control Office. Air Pollution
Aspects of Emission Sources: Nitric Acid Manu-
facturing--A Bibliosraphyv with Abstracts, APCO
Publication No, AP-93 (Washington, D. C.: TU. S.
Govarnment Printing Office, May 1971).

y Air Pollution Control 0Office, Asbestos and
Air Pollutior: An Annotated Bibliographv, APCO
Publication No, AP-B2 (wWashiugton, D. C.: U, S,
Government Printing Office, February 1971).

, Al Poilutien Countrol Office. Beryllium and
Air Pollution: An annotated Bibliography, APCO

Publiceotion No. AP- (Washington, D. C,: U, S.
Governmeni Printing Office, February 1971).




LR S

hz.

&3,

Ly,

Ls,

46.

L‘7o

y Qffice of Axr Prograwms, Air Pallution
Abstracts (Nashinﬂ;un, D, €.: U, 5. Lovernnent
Printing Offize, published monthly).

Presents a montiily survey of technical litera-
ture available in the fieid of air polluiion,
Subject ticlds ttie: pgiuission soiurces, cortrol
methoeds, measurement methods, uip quality measure-
ments, atmospheric interaction, basic seciende and .
technology, cilects--human hecalti:, effects-- plants
and livestock, effecis--materials, economic aspects,
standards and criteria, ilcgal and administrative,
social aspecis, general anc miscellan-ous.

y Office of Alr Programs. Air Pojlution Aspects
of ¥mission Sources: Cement Manufaciuring--A Biblio-
grapihy with Abstracis, OAP Publiication No. AP-94

(Washington, D. ©.: U, 8. Government Printing Office,
May 197:}.

s Oftice of Air Programs, Air Pollution Aspects
of Emission Sourues: Electric Power Production--

A Bibliographyv with Ahstracts, OAP Publication No.
AP-90 (Washington, D. C.: Y. S. Government Printing
Office, May 1971},

y Office of Nivr Programs. Air Pollution Aspects
of Emission Sources: Sulfurisc dcid Msnufacturing--
A Bibliopriphy vwitl: Abstracts, OAP Publication No.
AP-G5 (Washingion, . C.: U. 5, Government Priniing
Office, May 1971},

y Oftice of Air Programs, Chlorine and \ir
Pollution: An Annotated Tiblioesraphy, OAP Publi-
cation No. AP-99 (Washington, D. C.: U. S. Government
Printing Office, July iy71i),

y Office of WHerenreh and Monitoring. Bibliopraphy
of Water Quniity Fescorch Reborts {(Washington, D. C,.:
U. S. Sovernment Printing Office, Decemver 1971),

Presents a list of projects concerned with
research, development, and demonstration activities
in the Environmertisl Protection \gency sponsored
water rescarch program, ¢




L8,

hg,

50,

51.

52.

BQOKS AND REPORTS

Adler, J. H. The inderdeveloped Areas: Their
Industrializaticn (New Haven, Conn.: Yale
Institvute oi fnternational Studies, 1949).

Aero jet-General Corporation, California Waste
Management Study, Report 3056 (Final) (Azusa,
Califernia: aerojet-General. Corporation, August

1365).

Discusses types of wastes, their characteristics
and effects, reviews methods of processing and dis-
posing of waste, describes the systems concept and
its application to waste management in California,
discusses the resuit and Purpose of waste manage-
menit, considers the structure of waste management
systems, compares cosis of various systems and
environmental quality lavels, considers the govern-
mental functions and orgunization required to
implement a systems approach to waste management,
outlines a plan for future actions to establish a
waste management system, and presents a Jdetailed
analysis of the Sacramento, California area as a
Pilot model for the more general systems approach,

American Coke and Coal Chemicals Insiitute. Clean Air
and_the Foundrv Industry (Washington, D, C., n. d.).

American Foundrymen's Society., Control of Emissions from
Metal Meltins Operations (DesPlaines, Illimois, n, d.)

American Institute of Zhemical Engineers. Industrial
Process Design for Water Pollution Control ZNew York,
New York, 1070},

Prasents iho procecdings of a workshop sponsored
ty the American Institute of Chemical Enginezsrs Water
Committec to study nmoans of diminishing water pollu-
tion by induutry. Selected industries and pertinent
pollution problems are discussed in individval papers.

DU




53.

1

55.

56.

57.

58-

59.

American Petrolewr Institute. Manuxl on Dispesal
of Refinery Wastes, Voiume on Liguid Wasics (New
York, New York, 156Y).

. Report on Air and Water Conservation Expendi-
tures of ihe Peiroleum Indu-t:ryv in the 'nited States,
1966-1970 {New York, New York, February 1971). .

American Society of Mechanricul Engineers. Disposal of
Industriaxl ¥Wastes bv Combustion: ASME-!ndustirv Survey,
Present State of the are (1971).

Anastaplo, G. R., 3. Berry, R. H. Coaze, H, Demsetz,
and M. Friedman. The lepgal and Economic Aspects of
Pollution (Chicago: Chicago University Center for
Policy Study, 19790}.

Report of a faculty panel fdiscussion of some
basic, philosophical probiems affecting current
attitudes roward pollution.

Anderson, H. S., R. E. Paddock, R, 0. Lyon, M, E. Fogel, and
E. L, Hill., ©S8R's Magual of Automated Procedures
for Estimating Control Costs and Emission Reductions
for Specitied Air Polliution sovurces, Contract No.
PHS~CPA-70~-60 (Durham, Norih Carclina: Research
Triangle Institute, December 1970).

Presents a user's manual for using computer
prograns which were developed to estimate emissions
from industrinl sources and the ccsts of control.

Anderson, L. E. Cowprenoc,.~.ve 3ludies of Solid Waste
Managemcnt, A Mathemaiical Model For the Optimization
of a Waste Manugen:nt Svsiem, Hev, bv A, K. Nigam,

SERL Raeport No. G8-1 {(Berkeley, California: University
of California, February i963),

Arrow, K. J., and T. 3Scitovsky (eds.). Readings in
Welfare Kconomics (Homewcod, Ill.: Richard D, Irwin,
Inc., 1964).

Very good selection of reodings in welfare economics.
Readings are grouped under the following headings:
Foundations, Polatical Aspects of Welfare Economics,
Social versus Private Costs aid Benefits, Increasing -
Returns, The Meaasuremeat of Welfare, Taxes and Prices,
and Invesiment and Growih.
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60. Athanassiadis, Y. C. Air Pollution Aspects of
Cadmium and _its Compounds (Bethesda, Maryvland:
s Litton Systems, inc., Environmental Systems
Division, September 1969).

Covers effecis on uumans, animals, plants, and
materiuls; environmental air standards; natural
occurrence; production and product sources; environ-
mental air concentritions; abatement; economics;
and methods of analysis.

61, . Air Poilution Aspects of Phosphorus and its
Compounds {Bethesda, Maryland: Litton Systeas,
Inc., Environmental Systems Divisicn, September 1969).

Covers effects on humans, animals, plants, and
materials; environmentai air standardsj; natural
occurrence; produciicn, product, and other sources;
environmental air concentrations; abatement;
economics: methods of analysis; sampling methods;
and quantitative methods.

62. « Air Poliution Aspecis of Vanadium and its
Compounds (Bethesda, Maryland: Litton Systems, Inc.,
Environmental Systems Division, September 1969).

(Same ouiline as for entry 60G.)

63. Ayres, R. U., and 1. P. McKenna. Alternatives to the
Internai Combusticn Engine (Baltimore: The Johns
Hopkins Frecss, 1971).

8k, Barkley, P. W., and D. W. Seckler. Economic Growth and
Environmental Necav: The Solution Becomes the Problem
(New York: Harcourt Brace Jovanovich, inc., 1972).

A very readable introduction to environmental
economics. Environmental decay is shown tc be a
direct result of economic growth which, although
necessary up to now, is questicned in light of the
environmental problems associated with economic growth.

65. Baumol, W. J., Welfare Economics and the Theory of the

Stute (Ca@hridgc, Massachusetts: Hairvard University
Press, 1965).
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66. Bay Area Air Poilution Control Distirict, Air Pollution
and the San Franci-zo Bay Area, 6th ed. (San Francisco:
Bay Area Air Pollution Control flistrict, March 1972j,

Nontechnical bookle i describing alr pollution in
the San Francis:. bay ies. Contains a table showing s
the tons per dav of particulates, oxides of sulfur,
organic compounds, oxides of nitrogen, and carbon
monoxide emiticd by each of approximately 100 s-~ected
specific industrial scarces (by company name) in the
area,

67. Bergson, A. Essays in Normative Economics (Cambridge,
Massachusetts: The Belknap Press of Harvard University
Press, 1966).

68. Besselievrc, E. B. Industrizl Waste Treaiment (New York:
McGraw-Hill Book Co., 1952

69. . The Trestment of Industriai.Wastes (New York:
McGraw-~-Hill Book Co., 1909},

70. DBlack, Guy. Energy, Air Quality and the System Approach
(Washington, D. C.: George Washington University,
Program of Pcliny Studies in Scienc: and Teclinology,
July 1970).

Analyzes possibiiities of a national energy and
resource policy and an air pollution policy which
would permii the achievement of nationzl goals such
as economic growth along with the geal of air
pollution abatement.

71. Bohm, P. External Economies in Pruduction (Stockholm:
Almquist & %Wiksells, 1964), <

72. Borts, G. H, Econonmir Factors in the Jwcation of Indusiry
(Providence, Rhode fsland: Brown University, 1959).

See especially Part IL: The Metalworkirg Industries. ~

73. Brunelle, M. F., M. J. Leonard, W. G, MacBeth, J. C.
Mosher, and T. P, Mullins, An Anaiysis of Ozone
Alerts in l.os Anpeles Countv (Los Angzles, Calif.:

County of Loz Angeles, Air Pollution Control District,
September 1, 1968),




Th.

75.

76.

7.

78.

80.

81,
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Bryce, M. D. Policies aniid Methods for Industrial

Development {New Yark: McGraw-Hill Look Co.,
Inc., 19¢5).

Bureau of Abatement and Control. Estimotes of Air
Pollution C:mcentrations from Four Corners Power
Plant, New Mexico (Durhum, Norih Carolina, January

1970).

Campbeil, T. H., and R. 0. Syivester (eds.). Water
Resources Management and pPablir Pulicy (Seattle:
University of Washington j'cess, 19C8).

Contains firteen articles by scientists, economists,
engineers, lawyers, and indust+ialists cutlining the
"relevant technical, scientitic, and policy issues
that should be censidered in the management of
water resources.”

Chapman, R. L. {ed.). Envircnmental Pollution
Instrumentation (Pittsburgh, Penn.: Instrument
Society of Amcrica, 132691,

Chrysler Corporation. Toward A Cleaner Environment,
A Report cn Chrysler Corparation's Efforts to
- Combat Pollution (Deiroit, Michisan, May 1970).

Ciriacy-Wantrup, S. V., and J. J, Parscns (eds.).
Natural Resonrces: Gualiiv «nd Quantity (Berkeley
and Los Angeles: University of California Press,

1967).

Colley, D. G., and K., Aziz, Numerical Simulation of <
Atmospheric Pollution from Industrial Sources,
Report No. 1 (Calgary, Alberta: University ot
Calgary, Department of Chemical Engineering, 1968).

Cotterill, C. H, Industirial PMlant lLocation: Its
Application :o Zinc Smeltingz (St. Louis, Missouri:
American Zinc, Lecad and Smelting Co., i950).

Council of Europe, Committee of Experts on Air Pollution.
Comparative Stud-s of Certain Provisions in Member
States for CofLlrolling Air Pollution, January 1971).

Rosults oi a questionnaire sent to Austria,
Belgium, Italy, The Netherlands, Norway, Sweden,




Greece, France, Ireland, Germany, Malta, Great
Britain, and Turkey for the purpose of surveying
legislation on air pcilution control,

83. Crocker, T. D., and A. J. Regers III. Environmental N
Economics (Hinsdale, fllinois: The Drvdeh Press,

1971).

84. Culbertson, T. Econumic Deveiovmont: an Ecological
Approach (New York: Alfred A. Knopf, 1971).

85. Dales, J. H. Pollutiou, Property, and Prices (Toronto:
University of Toronto Press, i9u8).

A stimulating applicaition of economic analysis
to the study of pollution and a critical appraisal
of ithe role of economic anulysis in studying problems
involving externual effects,

86. Dparling, F. F., and 7. P. Milton (eds.). Future
Environments of North Amcrica: [ransformation of
a Continent (Garden City, Yew York: 7The Natural
Historv Press, 1966).

87. Davis, R. K, The k:ngse of Thoice in Water Management?
A Studv of Dissolved Oxveoen in the Potomac Estuary
(Baltimore: The Johns Hopkins Press, 1908).

88. Davis, W. E., and Associates. National Inventory of
Sources vnd Emissiocans: Cadmium, Nickel, and
A7bestos ~ 1908, Cadidum, Scction I (Leawood,
Kansas, Fobruary 1Y70).

Contains a general overview of the cadmium
industry, a brief description of industrial pro-
cesses and a review of the types and extent of
cadmium emissions.

89. . National Inventory of Sources and Emissions: ~
Cadmium, Nickel, and Asbestns - 1968, Nickel,
Section 11 (Leawood, Kuunsias, Fehruacy 1670).

Contains a seneral overvicw of the nickel
inlustry, a brief description ot industrial pro-
cesses, and a review ot the types ond extent of
nickel emissions.
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90, « Naticnal Inventory of Sources and Emissions:
Cadmiunm, Micketi, #and Astestos - 1368, Asbestos,
Secvien IIT (Leawood, Kansas., February 1970}.

Contains a generil overview of the asbestos
industry, a brief description of industrial pro-
cesses, and 2 raview of the tvpes and extent.of
asbestos emissicns.,

91. De Bell, G. The Environmental Handbook (New York, 1970).

92. Di Luzio, F, C., J. W. Heintz, and C. L. Gransce.
Engineering Evaluaticn of PFactors Alffecting Quality
cf Water Sources Available tor Saline Water Conversion
Plants, Contruct No, DI-14-01-000i-378 (Baltimore,
Maryland: sSheppard T. Powell and Associates,
December 1965).

93. Dolan, E. G. TANSTAAFL (There ain't no such thing as
a free lunch;: The Economic Strategv for Environmewncal

Crisis {New York: Holt, Rinehart and Winston, Inc.,

1971;.

94, Durocher, N. L. Air Pollution Aspects of Beryllium and
its Comjourds (Bethesdn, Maryviand: Litton Systems,
Inc., Eavironmencal Sysiem:s Division, September 1969).

Covers effects or humans, animals, plants, and
materials; environmental air standards; natural
occurrence; productien and product sources; environ-
men.al air concentrations; abatemeni; econocmics;
sampling methods; =znd quantitative methods.

9yn, . Air Polluiion Aspects of Boron and its
Compounds (Bethesda, Ma:yland: Litteon Systems,
Inc., Environmental Systems Division, September 1969).

Covers effects on humans, animals, plants, and
materials; enviroamentai air standards; natural
occurrences; production and product sources; environ-
mental air couacentrations; abatement; and methods
of anualjysi.,

96. Erdmann, R. C., . Hsueth. Vv, P, Osterli, and R. L.
Perrine., Power, industrv, Apriculture and Fcolopy,

Preliminary Rapori, Project Cloun Ajr (Riverside:
University ot California, June 30, 1970).

a




97. Faith, w. L. 2ir Prlluti:n Conirol (New York: John
Wiley & Sons, 1959]),

98. Finkelstein, H. Air Polluticn Aspects of Pesticides
@ethusda, Marviand: Litton Systems, Inc., _
Environmental Systems Bivision, September 1969).

Covers cffects on huwans, animals, plants, and
materials; environmental air standards; natural
occurrence; production and product sources; environ-
menial air concentrations; abatement; economics}
and methods of analysis.

99, Fogel, M. E.,, D. R, Johnston, R, L. Collins, D. A.
LeSourd, and R. W. Gerstle. Coriprehensive Economic
Cost Study of Air Pollution Control Costs for
Seleccted Industries and Selected Regions (Durham,
North Caroilinu: Research Triangle l1lnstitute,
February 1970).

Costs of controlling particulates, sulfur oxides,
hydrocarbons, and carbon monoxide in 100 metropolitan
areas were estiimated. Estimates were made for con-
trolling emissions from the fullowing sources: solid
waste disposal, incustrial boilers, steam electric
generating plants, comacrceial, industrial and resi-
dential heating piants, and 15 industrial catapnries.

100. s R. E. Folson, E. L. Hill, and F, A. Ayer.
Survey Plan i'or Speciticd Air Pollution Sources
(Durham, North Carolina: Research Triangle
Institute, Operatiolis Rescirch and Econontics
Division, Deccmber 1970},

101, Fuller, L. J., R. L. Chass, and R, G. Lunche. Air
Pollution NData for los Anpeles County (Los Angeles,
Calif.: County of Los Angeles, Air Pollution Control
District, January 1968).

102, s y and . Profile of Air
Pollution Control in Los Angeles County (Los Angeles,
Calif.: County of Lcs Angeles, Air Pollution Control

District, .January 1969).

103, Gartrell, ¥. E.,, F. W. Thomas, $, B. Carpenter, F., Pooler,
B. Turner, and J. M. Leavitt. Ful! “-ale Dispersion
of Stack Gases, A Summary Report (Chattanooga, Tenn,:

Tennessee Valley Authority, Division of Health and
Safety, August 1964),
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104, Germogenovi, O, A., J. P. Friend, and A. M, Sacco.
Atmospheric Harze: A Hevicw (C.mbridge, Massachusetts:
Bolt Bernutek an:i Newman, inc., March 1970).

105. Glayna, E, F., and D. L. Ford. The Characteristics and
Pollu:ionul Problens Associated with Potrochemical
- Wastes, Summairy Report feorr Federal Watcr Pollution
Control Associavien (Austin, Texos: Cngineering
Scionce, Inc., [Cebruary 1970j).

106. Goldman, M. I. {ed.). @ontrolling Pollution (Englewood
Cliffs, New Jorsey: Prentice-Hall, Inc., 1967).

Contains 17 articlies on pollution under the
following headings: TInirvduction: The Nature of
the Problent; Economic Analysis; Current Caseosj
The Soviaet Parallel; National Soluvtions.,

107. Graaff, J, de V. Thesreticai Wolfare Economics |
{Cambridge: Cawmbridge Universivy Press, 1957). i

108, Gramley, D. I., and ¥M. 3. Heath, Jr. A Study of Water
Pollution Conivtol 1n the Textile Tndustrv of North
Carolina (Haloigh: Norith Carclina Waier Resources
Research Institute, January 1970).

Presents a revicw of the textile history in
North Cacolins, production processes, case studies
of water utilization in plants, and an economic
analysis of waste Lrcatment practices,

105. Grava, Sigurd. Urban Plaunniny Aspects of Water Pollution <
Contro) (New York: Columbia University Press, 1969).

110, Gurnha:, C. F. Principles of Tndusirial Waste Treatment
(New York: Joln Wiloey & Sons, Inc., 1955).

111, Hardison, L. C., and H. K. Herington. Studv of Technical
and Cost Inforumation feor Gas Cleaning Bguipment in
the Lime and Secondiary Non-Ferrvois Metallargical
Industrics (H}o, New Yorks [ndustrial Gax Cleaning
Institute, Docemher 31, 1970),




112. Havemever, is, 2t 1. Conservation of Our Natural
Resouvrces (Noew York: The Mzamil !au Company, 1930).

113, Herfindahl, ¢, C., =nd a. V. Knieso. nality of the
Enviromneni:  An Fconomic Appra~ch 1o Some Problems -
in Using Land, Water, and Air (Bilcimore, Marvland:
The Johns Hopkins FPress, Inc., 1963).

Discusses *the rola
and sclving the problen
oration.

of economnics in analyzing
s of envivonmental deteri-

114, Higgins, J. A Studv of Thermal Pcllution Abatement
Methods (Statc of New York: Buicou of Alr Resource
Development, March i, 1%69).

Discusses various methods of ceoling water
discharged primariiy from eleciric generating plants.

115, Jarrett, i, ed.). Environmental Qu2iity in a Growing
Economy (Bualtimore, Maryiands The Johns Hopkins
Press, 1971).

Good collecticn of readings on economic growth
and environmental quality. Twe readings are included
on each of the following six topics, one being
written by an expert on that topic znd the olher by
anothier expert cn that topic who is asked "to respond
either by critical comment, development of other
aspects of the problem, or hoth": Res=ovrces Develop~
ment and the Environment, Environmeni and Human
Health, Beyond the HMaret Mechanism, Economic
Research in Problems o Environment, Public Attitudes
on Environmentiai Quality, and Needed Improvements in
Policies and Institutions,

116, Johnson, W. A., and .Jj. Hardesiv (edo. )}« Economic Growth
¥s. the Envirvomnent {Belmont, California: Wadsworth
Publishing Company. Inc., 1471).

117. Jomnes, L. D.,, and W. L. Hyvden. Tne State of the Art
of Water Yeo and Warie Lirpo-al in the Textile
Industry 1950-1006 (Atlanta, Georgias  Georgia

Institute of Technology, Water Resvurces Center.) ‘




118. Kaiser Indunstries Corporation, Kaiser Engineers.
Final Roeport to the State of California, San
Francisco Bav-Delte wWater Unality Control Program
(0akiand, Califernia, June 1909).

Studies tre eifects of wastewater and drainage
discharses into tho wdaters of the San Francisco Bay
and Delta area, deciermines the necd for and the
feasibility of a comprehensive multiple purpose
waste collection and dizspoesal system for the area,
as well as other measures of maintenance of the
quality of the waters, and develops the basic
features of a comprehensive plan for the control
of water poilution,

119. Kapp, K. W. The Social Custs of Private Entevprise
(New York: Schocken Books, 1971).

126, Kearney, A. T., and Company., Systems Analysis of
' Emissions znd Emissions Control in the Iron Foundry
Industry. Volume TIi. Appendix_ (Chicago, Illinois,
February 1971).

121, Klein, L. River Poilution 1T: Causcs and Effects
(London: Butterworths, 1G62).

122, . River Pollution 7TI: Control (London:
Butterworths, 1966).

Discusses asprcts of river pollution and
available methods for pollution control and
prevention,

123. Kleppe, P. J., and €. N. Rogers. Survey of Water
Utilization and Wastie Control Practices in the
Southern Pulp and Paper I[ndustry (Raleigh: North
Carolina Water Resources Rescarch Institute,
June 1970).

A survey oi 46 pulp and paper mills was conducted
to determine water usage and pollution abatement in
the pulp and paper iudustry. Recommendations for
researclh were mide in six areas.

124, Eneese, A. V. Approacihes 1o Regional Water Quality
’
Management, {Washington, D, C.,: Resources for the
Future, Inc., i967).




. . Woiror Dallitions Fronomi~ Asnorcrtiae nna

Researci Noods [(Hobcimore: The Johns Hophkins Press,

1562),

126, . Ro T, Avres, anl . €, d'' rge,
Economicy -nd the Envirompent:s A Maverianls Baiance
Approach (Baltimore; M rylinci:  The Jehns Hopkins
Press, 19706},

Uses the materiais balunce opprozch to analyze
material scesiduals froam m inr sectors of the economy
and presents a mathemurnical model that wnites the
materials bhalance ~cncant with the concept of general
equilibriun in exchange.,

127. , and B. T. Bower {eds.). Dnvircnmental @ualityv
Analvsis: Res=ea.ch Siudies in the Social Sciences
{Baltimors, Maryland: The Jsohns Hopkins Press,
forthconingj.

128. _y and . Man.gingr Water Qualitv: FEconomics,
Technolasy, Instiiutiocns (rait;muro, Maryvland: The
Johns Hopkins ¥Fress. 1J08}.

An outstandin;; treatment of the rcotiomic,
technical, uand institutionael aspecis of water
quality monagement,,

129. , and 3. C. Smith {«ds.j. Water KResearch
altimore, Marvlizind: 'he Jolns Hophins Press, 1966).

Coniains a callection of 26 papers raporting
primarily on rescarch in the fieid of water resources.

130. Krenkel, P. A. Notes on Tpermal Pollution (Nashville,
Tennessce: Vanderbilt Imjiversity, 1968),

131, Krutilla, J, V., and 0. Eckstiein. Muliiple Purpose
River Development: sStudie: in Applied Economic
Analvsis (DBaltimore, Marvland: The Johns Hopkins
Press, 1069),

132. Kryter, K. D. The Effects of Noise on Maii {(New . rk:
The Academic Fress, 1970).

133. Lerner, A, P, The Econoptics of Coentrol (NO\\' York:
The Macmillan Co., 1944},
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115,
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142, Manufacturing Chem? ~ts Associntion., Soluable Organic
Chemicul Wastes: Control, Treotneni, Disposal
(Washington, . C., Ap il 19¢n)},

1473, . Toward a Clean Eavirvonment (Washington,
D. C., 1907).

This repor! presents the results of a survey of
the members ol the Manufacturing Coemists Association
on the control of air and water pollution and solid
waste disposal. hita on emissions, 2ffluents, solid
waste, oxpendiii-es, personncgl, fuel consumption,
and water usags ~re tabulitted.

14, Marshall, A. Principies of Economics, 8th ed. (London:
The Mcmillan Cc., i920).

of Smali, Compicte Mixing, Extended seration,
Activated Siudee Plants in Massachusetts, for New
England Inteirsiate wrtes Poslution Control Commission
(Boston, Massacimseuts, June 9707,

145, Massachusetts Healih Rescarch Insiitute, Inc. A Study
Exte
M

resents the roesults of o study to evaluate
the operational procedures of =maxll activated sludge
plants, and Lo aid in estsblizhing proper operations
procedures Tor boibh existing and fuiure planvs.,

/.

.-

146. . Omeratiue Mammal for Smell, Yxtended Aeration,
Activaiced Sludees Troatmen: Piants {(Boston, Massachusetts:
New England Ianterstate witor Poilution Control
Commission, Julv 1971},

Presents a goeneral guide for operators of
activated :ludge Lreatment plancs designed for an
averags diaily low of betweeir 2,000 and 10,1200
gallens.

147, Masselli, J. ¥., Nicholas W. Massclli, and M. G.
Burford., A Simplificotion of Texiile Wasie Surveyv
and Treatuent {(Posron, Massachusotis: New Engiand
Interstate Water Pollution Control Commission,
June 19(7).




148,

150.

153.

ish,

. » and » Controlling the
Effects of Industrial Wastes on Sewage Treatment
(Boston, Massachusetts: New England Interstate
Water Pollution Control Commission, June 1971).

Discusses factors involved in discharging
industrial wastes into municipal sewers and
methods of controlling potential adverse effects.

s and « The Effect of
Industrlal Wastes on Sewage Treatment (Boston,
Massachusetts: Neiv- England Interstate Water
Pollution Control Commission, June 1965)..

Describes possible effects of industrial wastes
on sewage treatment systems and methods of detecting
and possibly eliminating the effects,

’ _, and . White Water Wastes
from Paper and Paperboard Mills (Boston,
Massachusetts: New England Interstate Water
Pollution Control Commission, June 1970).

Deals with paper making mills and the surces
of pollution and methods of treatment. Includes
a brief description of the pulp making industry.

McCoy, J. W, Chemical Analysis of Industrial Water
(New York: Chemical Publishing Company, 1969).

McGauhey, P. H. Studies in Water Reclamation, Tecl iical
Bulletin 13, I. E. R. Ser. 37, Issue 13 (Berkeley:
University of California, Sanitary Engineering
Research Laboratory, July 1955).

. MWater Qualityv Managemcnt (Berkeley: University

of California, Sanitary Engineering Research
Laboratory, 1966).

‘ y and H. Erlicbh., Economic Evaluation of
Water. I. A Search for Criteria, Water Resources
Contribution No. 13 (Berkeley: University of '

California, Sanitary Engineering Research Laboratory,
December 1957).




155. Mercer, W. A. Compusting Fruit and Vegetable Wastes.
Part I. Investagation of Composting as a Means for
Disposal of Fruii Wastes Solids, Progress Report
Berkeley, Calif.,: National Canners Association,
Research Foundation, May 1962),

156. Miner, S. Air Pollution Aspects of Ammonia (Bethesda,
Maryland: Litton Systems, Inc., Environmental
Systems Division, September 1969).

Covers effects on humans, animals, plants, and
materials; environmental air standards; natural
occurrencej; production and product sourcesj
environmental air concentrations; abatement;
economics; and methods of analysis.

157. « Air Pollution Aspects of Barium and its
Compounds (Bethesda, Maryland: Litton Systems,
Inc.s Environmental Systems Division, September

1969

Covers effects on humans, animals, plants, and
materials; envircnmental air standards; natural
occurrence; production and product sources;
abatement; economics; and methods of analysis.

158. « Air Polluticn Aspects of Hydrogen Sulfide
(Bethesda, Maryland: Litton Systems, Inc.,
Environmental Systems Division, Sepntember 1969).

Covers effects on humans, animals, plants, and
materials; environmental air standards; natural
occurrence; production, product, and other sourcesj;
abatement; economics; and methods of analysis.

159. « Air Pollution Aspects of Radiocactive
Substances (Bethesda, Maryland: Litton Systems,
Inc., Environmental Systems Division, September 1969).

Covers effects on humans, animals, plants, and
materials; environmental air standards; natural
occurrence; production and product sources; control a
of radioactive pollution; location of facility site;
air cleaning methods; radioactive gases and vapors;
economics; sampling methods; quantitative methods;
and air quality monitoring. é

b ————— e o e
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160. Mishan, E. J. The Costs_of Economic_Growth (New York:
Fraderick A. Praasger, Publishers, 1967).

161, . Weifare Economics (New York: Random House,

1969).

162. Morse, J. W., and P, H, Flanders. Effects of TIndustrial

Wastes on the Unper Conueciicut River (Montpelier,
Vermont: Vermonit bepartment of Water Resources,

1969).

First in a serics of published water quality
survaillance reports.

163, (The) National Petroleum Councii. Environmental Conser-

vation, The 0il and Gas Industries, vol. 1
zWashington, D. C., 1971).

An industry report on the effects of the oil
and gas industry's operations on the quality of the
environment and problems encountered and actions
taken to reduce pollution caused by the oil and gas
industry. Froposes public policies concerning the
0il and gis indastry, Chapter headings: The
Requirements for Environmental Conservation; Law
and Kegulatory Policy; The Fundamentals of Industry
Operations; Exploration and Production; Refiningj;
storage, Transportation, and Markcting; Major 0il
Spills; The Fundamentals of Product Usej; Mobile and
off-Highwav Equipmeni-~Fmissions and Trendsj
Stationary Plants--Emissions und Trends.

164. National Research Council. Airborne Asbestos {washington,

D. C., 1971).

165, . Abatcement of Sulfur Oxide Emissions from
Stationary Combustion Sources (Washington, D. C.,
February 15, 1970j.

Revi.ews the probiem of increased sulfur dioxide
emissions brought about by incressed demand for
electric power, and suggests possible means of
roducing these emissions.,




166, , Committee on Pollution. Waste Monigement
and Coniyrel, £ Reper1t te the Federal Council
for Science and Technolopy, Publication No. 1400
(Vashington, be C.: ¥Natjonal Academy of Sciences,

1966).

167. National Tuberculosis and Respiratory Diseasze Association.
Air Pollution Primec (New York, 196y).

A layman's introduciion to air pollution problems.

168. New Engiand Interstare Wiater Pollution Control Commission,,
Teclnical! Advisory Board. SGuides for the Desizn
of Wastewater Treatment Works {Boston, Massachusetts,
June 1971).

Jiscusses curreni practices and requirements

in the design and construction of wastowater
reatment works.,

169, Nigam, A. K. Compreheusive Studics of Solid Wastes
Management - Optinmal Sciatesies in Capucity Expansion.
{Berkeley: finiversity ofr California, Sunirtary
Engineerins Research Laboraiory, December 1970).

170, Nuss, G. R., A. J. Darnay, Jr., aad G. M, Ford.
Environmentai Poilution Control--5 3taote-of-the-Art
Review, Final Reper:, MRI Projeci No. 299-D (Kansas
City Missouri: Midwest Research Institute,

November 1966},

171, Olsen, D, A., and ¢. L. licyues. Air Poliution Aspects
of Organic Corcinopgons (Beihesdz, Maryland:
Litton oystems, Inc., Envirorwental Systems Division,
September l969).

Covers effects on humans, aninals, plants,
and materials; envirommentni vir standards;
natural occurrence; proaduction and product sources;
enviionmental air concentrations; abatement; sampling
methods; extraction methods; separation; and
spectroscopic analysis,

172. Olson, M. The Lopic of Collective Action (Cambridge,
Massachuseits: Harvard University Pross, 1965).




173. Ontario Water Rescurces Commission and Quehec Water

o Board. Wate: Quality and 1its Control in the Ottawa
River, vol. | (Ontario, |971).

Included in the table of contents are: Basin
descriplion and resource use, Water Quality Problems,
o Water Quaiity Control, Additional Studies Required,
and Summaryv oi Findings from Previous Ottawa River
Polluiion Surveys.

174%. Organization for Iconomic Cu-operatiion and Development.
Developments in besuliphurisation Research on Fuel
(Paris, 1971).

Reviews factors influencing research policy
on desulphurisation, describes desulphurisation
processes, as well as those for removing pyrites
from coal, and discusses methnds of assessing costs
of desulphurisation processes,

175. . Environment Policy in the QECD with Special
Refercrice to the Programme cn ¥ater and Air (Paris,
1971).

176. . Governmeonta! Responsibilities f£oi the
Application and Control of Technolosy in Relation
to Man's Environment (Paris, 971),

177 . . Manual of Tndu=zuirial Project Analvsis in

Developing Conntries (Paris, vol, 1, 1968; vol., 2
by I. M. D, Little and J. A. Micrrlees, 1969).

178. « Models for Prediction of Ajr Pollution
(Paris, 1971). -

Discusses the use of models in various informa-~ <
tional applications and the need for improving the
capabilities of air polluilion models. Describes
similarities among several currently used models.

179. . Pricrity Problems in Witer Manapement Research
in Scuthern Europaan Countiries (Paris, 1971).

. 180, . Progress Heport on the Experiment in Back-
ground Mcasurcment (Paris, 1971).




181. « Repori of Natisnally Nesipmsited Exnerts
on FEutrophicaticen {onivas {Paris, 19;1).

Provides 2 general overview of ithe
eutrophication phenowmei:on and raviews the
consequecnc+:s of eutrc:hication and methods
of control,

182, « Report on Curreni Research Work on Particulate
’ Air Poljluticn in ithe Size Ranpe below 10 Microns
(Paris, 1971).

183, « Repori on Present and Fuature Pricorities in
Resecarch on Eftfecis oi’ Ajir Pollwition (Paris, 1971).

184,

« Scicntific Fundament:ils of the Eutrophication
of Lakes and Fiowing Woters, wiith Pavitici:lar Refevence
to Nitrogen and Mhosphorus as Faectois in Eutrophicaiion
(Paris, 1971;.

185. » Technical Preoblems in Meavwurement and
Monitoring of .Mir Pcliution (Paris, 1971).

Examines the major arveas of air pollutioan
abatement, precbiems of m-asurement of pollutants,
and describes nreas of deficiency in technical
capability,

186, . Water Managsomen! Rescurcih Sroup = First
Report, 1909 (baris, 1971},

Describes the membership and puspose of the
Water Management Rescarch Group and presents a
summarcy of jls progress.

187. Perloff, H., 5. (ed.). The Quaiity of the 'ban
Enviromwment:s Esszays on " New Resources' in an
Urban_Ape (Baltimore, Maryland: The Johns Hopkins
Press, 1nc., 1969),

Contains nine research papers dealing with
various aspecis of the environment. Some of the
topics included ar::t  polluttion, open space,
transportiation, land values, city location and
size.




188.

189,

190.

191,

1920

193-

i
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’ E. S. Vbunn, Jr., E. E. Lampard, and
R. F, Muth. Regions, Resocurces, and Economic
Growth (Lincoln: iniversity of Nebraska Press,
1960;.

A siudy of regional cccnromic and population
development in the iUn>.ed States with chapters grouped
into five parts: An (distvorical feview of Regional
Economic Growth; A Framework for Analysis; Regional
Economic Developruent, 1870-1950; The kegional
Distribuitiun of FEoonoriic Activities in the United
States, 1939-1954; and Variations in Levels and
Raies of Growth of PPer Capita income.

Pigou, A. C. <“The Eccnomics of Welfare (London: The
Macmillan Co., 1946).

Pitts, J. N., Jr., ainid R, L, Metcalf (eds.). Advances
in Environmental Scicuces, vel, | (New York: John
Wiley & Sons, Inc., W.leye=interscience Div., 1969). |

Contains nine articles concernad with some of
the significant problems caused by man's impact
on the eavironment.

Reder, M. Studies in the Thecrv of Welfare Economics
(Now Yerk: Columbiua University Praess, 1947).

Resources four tuws Future, Inc. Annual Keport, Year
ending Scptember 39, 1970 (Washington, D. C.,
December 1970).

Richtlinien, V., D, 1, Restriction of Emission
Mineral-0il Rcefineries, itranslated from German
(Washington, D. C.: National Science Foundation,
May 1967). (

Provides an explanation of the causes of emissions
of dust and gases by mineral oil refineries.

Ridker, R. G. Economjc Costs of Air Pollution
(New York: Frorderick A, Pracger, Publisher, 1967).

Robinson, Elmer. Critical Mathematicnl Evaluation of
Air Pollution voncentration Modeling, SRT Project
PSC-7985 (South Pusadens, Californias  Stanford
Research Tnstitite, January 1970),




: 196. Rose, J. Tdechmeiogical Tujuiry {(Londont Gordon
and Breach Science Publishers, 1969).

Contains = colleciici of pauers on air, water,
and radioactive pollution.

197. Ross, R. D, Industriai Wasue rnisposal (New York:
Reinhold Book Corp., l19od).

An introduciory eagineering text on industrial
waste disposal with the foliowing —hapter titles:
The Prublem, wnste Gas Tieatment, Waste Liquid
Treatmart, lncineration, Final Disposal, Radiecactive
Waste Management, and Ajr and Water Pellution
Reguiations,

198. Rothenberg, J. F. The Mensuyoment of Social Welfare
{Englewood Clifrs, New Jovsey: Prentice-Hall, Inc.,

i961).

199. Samuelson, P. A. Foundations of Pconomic Analvsis
(New York: Athcneuu. 1963) .

A classic work .o economic znalysis. Contains
a chapier on welfarc econoumics,

200. Scitovsky, T. Pupers on Welfare and Growth (stanford,
Calif.: StanTord University Press, 1904).

201. Scott, Anthony. Haturid Resources: Tue Economics of
Conservation {(Teronto: Uaiversity of Toroato Press,

1959).

202. Semrau, Konvad T, Feasihility Studv of New Sulfur 0.ide
Control Prosesse  for Applizaiiocon 1o Smelilers and
Power Plants.  «art 1v: 7The Wellman-Lord 502
Rocovery Process for Applic:tion 1o Power Plant
Flue Gases (Final Roportj, SRT Froject PMU~T792]
]Menlo Park, Cal:f,: Stanfosd Research Institute,

1969).

203. Sewell, W. R. D.. and B. T. Bower, ot al. Forecasting
the Demands for Witei (Ottawn, Ontarjo: Canadian
Department of Enerdy, Minaes, and Resources, Poliry
and Plannins bBronch, i9608),

Eight papers on methods of torscasting the
demand for water, including industrial demand.
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207.

208.

210,

211,
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Singer, S. F. {ed.). Svmposium on ithe Globul Effects
of Envirommental Pollutiocn (Springer-Verlag, 1970).

Smith, F. The Econcmic Theory of Industrial Waste
Production and Disposal (Unpublished doctor's
dissertation, Department of FEconomics, Northwestern
University,

Applies the ccencept of materials balance
to problems of waste diszposal,

Scllera, A. A. OQurs is_the Earth {New York: Holt,
Rinehart and Winston, Iuc., 1963).

Spiltous, A. Waste Management and Control, Publication
No, 1400 (washington, D. C.: National Academy of
Sciences, Natural HKesearch Council, 1966),

Stahl, Q. R. dir Pollution Aspects of Aldehvdes
(Bethesda, Marvyland: Litton Systems, Inc.,
Environmentul Systems Division, September 1969).

Covers coffects on humans, animals, plants, and
materials; environmeninl air standards; natural
occurrence; produccion end product sources; environ-
mental air concentratinns; abatenment; economics;
and mcthods ¢f analysis.

» Air Polluition Aspects of Chlorine (Bethesda,

Marvland: Litton Systems, Inc., Eanvironmental
Systems Division, Septemter 1969).

(same outline us for entry 208).

« Air Pollution Asorcts of Ethvlene (Bathesda,

Maryland: Litton Systems, Inc., Environmental
Systems Division, September i969).

(Same outline as for entry 208).

+ Air Pollution Aspects of Hydrochloric Acid

(Bethesda, Marvland: Litton Systems, Environmental
Systems Division, September 1969).

Covers effects on humans, animals, plante, and
materials; environmental air standards; natural
occurrence; production, product and other sources;
and environmental air roncentracions. ¢




212,

213.

214,

215.

216.

217.

218,

219,

. Alx ollution Aspects ¢f Mercury and its

Compound- TBothesda, Morytand: Litton Systems,
Inc., “nvironrent.l systems Division, September 1969).

Covers effects on _umans, animals, plants, and
materinls: CnvioUauiCites - di Stiundaras; natural
occurrence; produccvion and product scurces;
environmental uair concentrations; avatements
and methods of analysis,

« Ajr Poiwution Aspevys of Sgleniwm and its

Compounds {Bethesda, Maryland: Litton Systems,
Inc., Envircnmentai Svstems Divisicn, Seprember 1969).

(Sam» outline as for entry 212).
State of Californii, Air Resources Board., Air Pollution

in Californin, 1971, \nunuai Report. a repert to the
State ot California (Sacramento, 1972).

. Air Quality and Emissions, 1903-1970

(Sacramentn, Novemboer 19727},

. Emission Inveatories {Socyamentn, November

1969).

. JImpleweniaiion Plan ror Achiieving Ambient

Air Qualiiy Srandurds for Suifur Dioxide in the
Metropolitan Lo:s Anscics 34 Quality Repgion, 2 report
to the U, 5. Departinent ol ilealth, Education, and
Welfare (Sacramento, 1°70).

. The Oxides_oi’ Nitresen in Air Pollution,
2nd printing (Szcramento, November 1969},

Describes the types of nitrogen oxides and
reports on the eftects cuused by nitrogen oxides
in air pollution.

, Depariment of Water Resources. Water Use in
Manufacturing [ndustries in Califoirnia (Sacramento,
April 196i),




220.

221.

222.

223.

Stern, Arthur C. {ed.)}. Air Pollutign, 2nd ed.

in three volumes {New York: Academic Press, Inc.,

1968).
An outstanding colleciion of papers in the
field of air pollution control. "Volume I covers

three areas; the natire of air pollution; the mechanism
of its dispersal by meteorological factors and from
stacks; and its etfect upon plants, animals, humans,
materials, and visibility. Vclume II covers the
sampling, analys=is, measurement, and monitoring of
air pollution, and c¢an be used independently of the
other two volumes as a text or refercnce on the
chemical analysis of air pollutanis. Volume III
covers four major areas: thie emissions to the
atmosphere froum the principai air pollution sources;
the control techniques and equipment used to minimize
these emissions; the applicable laws, regulations,
and standards; and th- administrative and organiza-
tional procedures u.ed to administer these laws,
regulations, and standards. The concluding chapter
of Volume III discusses air pollution literature
sources and gives guidance in locating information
not to be found in these volumes.” (Author)

Stern, H. 1. Comprehensive Studies of Solid 1iste
Management; Optimal Service Policies for Solid
Waste Treatwent lacilities, SERL Report No. 69-6
(Berkeley: University of California, May 1969).

. Comprehensive Studies of Solid Wastes

Management: ©Optimal Service Policy for Solid
Wastes Treatment Facilitv, GRC 69-3 (Berkeley:
University of Californie, Operations Research
Center, Januavy 1969),

Sullivan, R. J, Air Poliution Aspects of Arsenic and
its Compourds (Bethosda, Maryland: Litton Systems,
Inc,, Envi.onmental Systems Division, September

1969).

Covers effecis on humans, animals, plants, and
materials; environmental cir standards; natural
occurrence; production and prodict sources; environ-
mental air concentrations; abatementi; economics;
and methods of analysis.
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224,

225.

226.

227.

229.

230,

. Air Pollution Aspects of Asbestos (Bethesda,

Marvland: Litton Systems, Inr., Environmental
Systems Division, Sepicmber 1969).

(Same outline as f.r entry 223},

. Air Pollution Aspect. of Chromium and its

Compounds {Betheu:dn, Marviand: L:itton Systems, Inc.,
Environmental Systems Division, September 1969).

(Same outline us for entry 223),

« Air Pollution Aspects of Iron and its

Compounds (Bethesda, Maryland: iitton Systems,
Inc.S Environmental Systems Division, September

1969

(Same outline as for entry 223),

. Air Polliution Aspect. of Manganese and its

Compounds (Bothe:da, Maryland: Litton Systems, Jnc.,
Environmental Systems Divisdon, September 1969).

Covers affects on humans, animals, plants, and
materials; enviromnental air standards; natural
occurrences; production and product sources;
environmental 2ir concentraticns; econovmics;
and metheds of analysis,

« Air Pollution Aspects of Nickel and its

ComnoundngBethesda, Maryliand: Litton Systems

Inc.,
Environmentul Systems Division, September 1969;.

(Same outline as f .r eutry

« Air Pollution Aspects of Odorous Compounds

Tax

(Bethesda, Marvliand: Litton Systems, Inc., ®Snviron-
mental Systewms Division, September 1969).

Cover: effects on humans, animals, plants, and
materials; environmental air standardsi natural
occurrence; procduction and other sources; environ-
mental air concentrations; abatemeni; oconomics;
and methods of analvsis.,

Fourdation, Inc. Pollution Controls: Perspectives
on _tho Government Role, Research Publication No. 26
(New York: Tax Foundation, Inc., 1971).

PP )




<31. Tebbens, B. D., F. .i. Thomas, and M. Mukai. Particulate
Air Poliufrants Resulting £oom Comicustion (Berkeley:
University of Yelrernia, Saumitary Engineering
Resriarch Laborzitory, Ausust i9u2),

re
)
]

2. Teller, &.A. Alr Poallusiocn Abuiement: An Economic
Study into the Cost of Control (_Unpuhliah(‘.d doctor's
dissertaiion, Deooriment oi Koonomics, Johns Hopkins
Dniversiowy, 1907 ).

Autihor prescaisn the premise that theoretically
it is ess enxtly to soclilory te use sclective abate-
ment procodiztes (haii o comply with air quality
standards, threosh e use of emizsjior standards.
Reviews thic causes and elfacis of poilutioca . and
includes a cost nrodei {fur air pollution abtatement
and empirical research on the cost ef air pollution.

~ 4

233. Temnessec Valley Auvihoritv. Full-Scale Study of Plume
Rise o large Ele-icic Sencrating 3Stutions (Muscle
Sheals, Alabama, Septomber 19c€),

Describes a three vear research project
sponsored oy the fablie Hoaldth Service to compile
and study darca rcianting to plwae rise from
industrial siacll em.usiuns.

234, o Full-Scale otudy of Pilune Piso at Large
Electric Genera:.ng Statioun:s (Mussle Shoals,
Alabama, Cctober 97!,

Presents ithe vesul!s of o sludy of relation-
ships between scack deight, piume rise, and
atmospheric stobLility,

235, « Office of Ho.lih ond Environmental Science
Annunl Renort vu7 4 (Lhatw,:moog.;-;-x, Tennessee,
Decembier 1977),

236. Thring, M. W, Air Pollution {london: Butterworths,
1957).

237. Ullmann, J. E. (cd.j. Waste Disposal Problems in
Seic-ted Tadustrics, Series &, voi. 1 Hofstra
University Yoarboox of Dusiness (New York:
Hofstra Hniversio,, 1909).

Contains repnvts on dispnsal preblams in oight
Long Tsland industries:  slaurhterhouse and rondering,
duck raising, «hipping, che icai, steel, nonferrous
metals, convenuvional power, and atomic power.




233. University orf Calitoernia. Project Clean Air, Research
Reports, vol. i {ikivissiue, September 1970).

Contains four reporis:

Effects of lead additives on reactions in exhaust
systens

Design, constiuction and testving of catalytic
afterburiers tor removal of air poliutants
formed in automotive 2nd stationary combustion
Droecesses

Removal of sultur diasxide Trom stach gases

The develcpmont of siting criteria for nuclear
power plants.

239. Van Tassel, A. J. Environmental sirde FEffects of Rising
Industrianl Output {(Lexington, Massachusetts: Heath
Lexington Books, . C. Heath an<d Company).

240, Wheelwright, E. L. iIndustirializétion in Malaysia
(London and New York: Meibourne University Press,

1965} .

241, VWhite, H. J. irdusitrin! Flectrosiaiic Procipitation
{Reading, Massochusetit-: Addiscon-Wesley, 196372

242, Willrich, T. L., and G. £. Swmith. Agricultural Practices
and_Water Graliry (Ames: Iowa State University Press,
1970} .

243, Wilson, J. M., B. A. Ttwiyg, and A, Kramer. Comparative
Evaluation of Btroroecicul Tvpe Food Processing
Liquid Wasie Disposil Sveiems (Ccl)lege Park,
Maryland: Maryiasund Universitly, Depertment of
Horticuliure, Jurne 19717,

Reporis on ¢ comparciive study of tvpes and
variations of ford waste disposal sysiems in
an atiempt to vetlermine the mnst efficient systems,

244, Wwolozin, H. {(ed.). Thn Economics of Air Pollution
(New York: w. W. Norton é Co., 1960 ).

2ks5, Woods, D. R., antd J. Zirimenva, Pruprire s Reports
to the American Tron and S“ten! industry on the

Treatmeni of Oilv Westes | 1yuR),




246.

247,

2u48.

249,

250,

Working Group on Pesticides. Ground Disposal of
Pesticides: Thue Problem and Criteria for
Guidelines (Washington, D. C., March 1970).

. Information Av.iilable on Disposal of Surplus
Pesticides, Empty Cuntainers, and Emcrgency Situations
(washington, D. C., September 1970).

World Health Organization. Air Pollution (New York:
Columbia University Press, 1901).

Yaakov, D. B. (trans.). Restriction of Sulfur-Dioxide
Emission Cracking Plants for City-Gas Production
Coking Plants and Gasworks (Washington, D. C.:
National Science Foundation, December 1966).

Zerbe, R. O. The Economics of Pollution: A Cost-
Benefit_Approach, Report presented to the Ontario
Department of Public Heal th, 1969).




251.

252.

253.

254,

255.

256.

257.

ARTTCLES

Acki, M., "Marshallian External Economies and Optimal
Tax-Subsidy Struciur~," Economexrrica, vol. 39,
no. 1 (January 1971), pp. 35-53.

"Mir Pollution™ (A Survey of Existing Legislation),
International Digest of Heaith Legislation, vol. 14
(1963), pp. 187-229.

Surveys existing legislation for atmospheric
pollution control and discusses specific laws and
regulations in thirteen countries.

Air Pollution Control Association, Petroleum Committee,
"Control of Atmospheric Emissions from Petroleum
Storage Tanks," Journal of the Air Pollution Control
Association, vol., 21, no. 5 (May 1971), pp. 260-268,

Air Pollution Technical Information Center, "Air Polluion
Control," Chemical Engineering, vol. 78, no. 14
(June 21, 1971), pp. 131-1%1.

Akinola, R. A., "Factors Affecting the Location of a
Textile Industry: The Example of the Tkeja Textile
Mill," Nigerian Journal of Economics and Social
Studies, vol. 7 (November 1965), pp. 245-256.

Anderson, R. T., "Governmental Responsibility for
Waste Management in Urban Regions," Natural Resources
Journal, vol. 10, no. 4 (0October 1970), pp. 668-586.

Ayres, R. U., "Air Pollution in Cities," Natural Resources
Journal, vel. 9, no. 1 (January 1969), pp. 1-22.

Discusses the major sources of air pollution
in cities, eccnomic costs, effects on plants and
animals, and possible control policies,




] 258.

259.

260.

261.

262.

263.

264,

265.

, and A. V. Kneese, "Production, Consumption,
and Extoernaiities," American FEconomic Review,
vol. 59, no. 2 (Junc 1969), pp. 282-297.

An iamportant cont:ibution to the literature
on externalities., An attempt vo incorporate the
social costs of pollution into Walrasian gemneral
equilibrium analysis,

Bain, J. S., "The Technology, Economics, and Industrial
Strategy of Automobile Air Pollution Control,"
Western Economic Journal, vol. 8, no. 4 (December
1970), pp. 329-358.

Barth, £. F., "Perspectives on Wastewater Treatment
rocesses--Physical-Chemical, and Biological,"
Journal of the Water Pollution Control Federation,
vol. 43, no. 11 (November 197:), pp. 2189-2194.

Bator, F. M., "The Anatomy of Market Failure," The arterl
Journal of Econom'.cs, vol. 72 (August 195%),

pp. 351-379.

sy "The Simple Analytics of Welfare Economics,"”
American Econcmic Review, vol. 47, nce. 1 (March 1957),
Pp. 22~059.

Baumol, W. J., "Macroeconomics of Unbalanced Growth:
The Anatomy of Urban Crisis," American Economic
Review, vol. 57, no. 3 {(Junc 1907), [o. %15-L26.

, and W, Z. Oates, "The Use of Standards and
Prices for Protection of the Environment,” The Swedish
Journal of Economics, vol. 73, no. 1 (March 1971),

pPpP. 42-54.

Proposes that somewhat arbitrary standards of
environmental gquality be established and that a
set of charges on waste emissions be imposed that
are sufficient to attain these standards. Such
resource-use prices are shown to have some optima-
1ity properties and other practical advantages.

Bellis, I. H., F. Kolshy, and E. L. Wolf, "Legal Approach
to Industrial Pollution," Trial Magazine, (June-
July 1968), pp. 29-34.




266. Bergson, A., "A Reformulation of Certain Aspects of
Welfare Economics," Quarterly Journal of Economics,
vol. 52 (1938), pp. 310-334.

267. Bethge, P. 0., and L. Ekrenborg, "Identification of
Volatile Compounds in Dratt Mill Emissions,"
Svensk Putterstid (Stockholm), vol. 70, no. 10
(May 31, 1967), pp. 34%7-330.

268. Blass, W. P., "Steel Mills for Develoring Economies:
Tools or Monuments," Social and Economic Studies,
vol. 11 (June 1962), pp. 157-169.

269. Blau, J. H., "The Existence of Social Welfare Functions,"
Econometrica, vol., 25, no, 2 (April 1957), pp. 302-313,

270. Boas,vC. W., "Locational Patterns of American Automobile
Assembly Plants, 1895-1958," Ecocnomic Geography
(July 1961).

271, Bolm, P., "Pollution, Purification and the Theorvy of
External Effects,” The Swedish Journal of Economics,
vol. 72, no. 2 (June 1370), pp. 153-166.

Dea's with the choice between taxation and
centralized purificetion as means of controlling
pollution.

272, Bohr, L. A., "Steel Industries in Underdeveloped
Countries," Economic Development and Cultural Change,
vol. 1 {(June 1952), pp. 87-10Y,

273. Bower, B. T., G. 0. G. Lgf, and W, M. Hearon, "Residuals
Management in the Pulp and Paper Industry," Natural
Resources Journal, vol. 11, no. & (October 1371),
pp. 603-623.

Describes th), major factor., which affect the
generation of residuals in the pulp and paper
industry.

274. y and ¥. O. Spofford, Jr., "E.vironmental Quolity
Management,” Natural Rescurces Journal, vel. 10,

no. 4 (October 1970), pp. 655-667.

Discusses the aspects of environmental quality
affected by the residuals resulting from man's
activities and by othor activities not involving
residuals,




275. Bramer, H. C., "Pollution Control i- the Steel Industry,"
Environmental Science & sechnology, vol. 5, no. 10
(october 1971}, pp. 100%-10C8.

276. Brown, E. D., "Iaternational Law and Marine Pollution:
Radioactive Waste und 'Other Hazardous Substances,'"
¢ Natural Resources Journal, vol. 11, no. 2 (April
1971), pp. 221-255.

Prusents a review of the rules of internat.onal
law covering the poliutien cf the secas by radio-
active wastes and other substances including sewage,

herbicides, persistent insacticides and cther toxic
products.,

277. Brown, G. M., Jr., and B, Mar, "Dynamic Economic
Efficiency of Water Quality Standards or Charges,"
Water Resources Research, vol. 4 (December 1968),
pp. 1153-1159,

278. Buchanan, J. M., "A Behavioral Theory of Poliution,"
Western Economic Journal, vol. 6, no. 5 (December
1968), pp. 347-1358.

Presents geometric analyses of two modals that
illustrate a behavioral theory of pollution--a
world-of-equals miodel and an equal-preferences,
differential-incomes model.

279. s "Joint Supply, Externality, and Optimality,"
Economica, vol. 33 (November 1966), pp. 4O4-l415,
280, y 2nd W. C. Stubblebine, "Externality,"

Economica, vol. 29 (November 1962), pp. 371-384,

281. Burns, 0. B., Jr., "Environmental Protection Activities
in a Multimill Paper Company," Journal of the water
Pollution Contrnl_ Federation, vol. 43, no. 10
(October 1971), pp. 2026-2032.

Describes methods used by a specific producer
of pulp and paper products to control adverse

environmental effects brought about by the manu-
facturing process,.

282. Burrows, P., "On External Costs and the Visible Arm

of the Law," Oxford Ezonomic Papers, vol. 22, no, 1
(March 1970), pp. 39-50. '
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283. Burton, I'. L., "Refining Wistewaier Tcntroel,"” Journal
of the Water DPoilution Control Federation, vol. &i.
no. 1 (January 1972}, pp. i17-i23.

284, Butters, J. R,, "Dispocal of Food Processin: Wstes,"
Institute of Puanlic iHealtiir Eng.nears Journal,
vol. 69, nc. t fjunuary 1970), pp. 7-40.

285, Cairns, J. J., "Ecolagical Moy gement Froblems Caused
by Heoated Waste Water Discharged into the Aquatic
Environment," Woter Rescurces DBuiletin, vol. 6,
no. & (Novemder-December 1970), pp. 868-878.

286, » "Thermal Pollution--A Couse ror Concern,™
Journal of the water Pollution Cinirol Federation,
vol. 43, no. 1 (January 1971}, pp. 55-66.

Fresents @ discussicn of thermal pollution,
the problems caused by the discharge of heated
water and lists some alternative methceds of dealing
with heated wastewator.

287. Calabresi, G.,, "Transaction Costs, Resource Allocation
and Liability Rules--aA Comment,™ Journal of Law and
Economics, vol, 11 (April 19638), pp. 67-73.

288, cCaldwell, L. XK., "Authority and Responsibility for
Environmental Administration,” The Annals of the
American Academyv of Political and Social Science,
vol. 389 (May 1970). np. 107-115,

289, » "The Ecosystem as a Criterion for Public
Land Policy," Natural Fesources .ournal, vol. 10,
n-. 2 (April 1970}, pp. 203-221.

Proposes @ systems viewpoint and apprcach in
formulating public land policies.

290. Cannalo, A, A
[

y "The Refuse Disposal Problem," Public
Works, voli.

i. 99, no. 2 (February 1968), p. 116.
291. Chase, H., "Heat Extraction Aids DePollution of Gases
and Water in Clevrolet Foundry," Indusirial Heating,
vol. 38, no. 4t {April 1971), pp. 624-628, 630,
Describes a procedure by which both air and

water are cleancd of pollutants caused by operations
of a Chovrolet iron foundry,
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292. Chilton. T. H., "Reducing 502 Fmission from Stationary
Souvces, " Chemleal Boarincoring: Drogresns, vol. o7,

ne. 5 (May 3971), Pp. HBY-T2.

233, Churchill. M. A., “Natural Roducricn of Paper Mill

: ’ E
Color in Streams ;" Sevaao and Iudustrial Wastes,
vol. 23, no. 5 iMay 193:). po. 561-6T1,

—r and Lo A, Heitalik, "Efvect: of Houtad
ischa:ges: T TVA Exnerience,"” Nuclear News
(seprembe - PABC ) L pr. 3C-340.

245. Cit ‘iacy-Vvantrun, S, Y, "Projections o water Reguirements
in the Zcwonomics o WYater Folicy," Journai of Farm
Economics, ve . 43 IMuy i261), pp. 197-2154

226. y "Water Pelicy 2nd Economic Cptimiring: Some
Concaeptual ' in ¥ater Research," American
Ecenomic levigs. =), 37 (ml" 1967 ), Pp. 179-189,

A darisd theory appro=ch is used to regard
water polz (2% ot decisjon rules in a multi-
stage dooct NMecess Gvor timn anag sparce.

297. y "Water Qual’ n, a Prabiem for the Zconomist,

Journal € Farm Loonooics, vel, 13 (Cecemlor 1961)
Ppe. 11337150,

pn)

298. Clarke, F. E., "Indusivial Re-asa of Wetoer," industrial

and_Bngineering Chemisiry, vai. 54, no., 2 (1962

D. 25.

299. Coase, k. H.y "The problew o §oc‘dl Cost," Journal of
Law and Eeenvmics, ~6l. 7 {Octobar 1900), PP. I~44,

A cingaie pener on the nature nf social cost
in whizh privuts and social €osts arn shown to be
equal under restfectly compotliivce market conditions.

3006. Connor, J. Tey "¥hiat iz the Covne ate Rezponsibility
for Puliucina Conuirol}r Indisty.ial Development and

Marwufacturers Hecord, xol 39, ns. 3 (May-June 1970),
PP i7-19.
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Davidson, F., "vtublic Poli.y Problems of the Domestic
Crucde OLl Tndu<ory,” Arscerican Feopomic Reiiew,
vol. 32 {Marzh 1135 PP, I5-108,

Davis, J. €., *Pulpers Apply S9dor Control," Chemichii
Brurinecriia, vol. 7-0 oo, 13 {June 14, 1971),
PP. 52-34.

Davis, C. a., and ~. vhrasoon, "Txteonalities, Welfare
H 3 b 14
and the Thuery of TSames," Journal of political

Economy, val, 79 Jduna 1962, pp. 28122062,

S L N ¢ "o Laotarnulities, Information

and the Guvernmern.-Assicted Janvisivie Hand,®
Economi ., vel., 37 tiuvgsust 12650), pp. 303-318.

, and . "Somn Neotes on Equating Private
and Soc 3 oniherp Meonowic Journal, vol. 32

o
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{Octoter 1H¢H, o0 P15
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—_ta

Denbo, R. T., i 7. V. Zewds "Frfinent Control at o
. Xy
Large Oil Pellinery," bpvironmental Zci

Techniologw, wol. 5. =o. ii {Novomber 1971}, pp. 1098-
Y103,

Deniszon, E. F., "Wellar: Mezasurcment and the GNF,”
Survey of Currenit Dosincss, vol.o S, ono. i (Januat'y
1971), pp. '3-:6, O,

DePe.;, C. G.,
Indusirial 154
vol. 140, ro. 7 (&

e Lintad t> Economics,"
_unvi Menufhcturers Record,
e 157 ET, pD. =10,

Daramant, 1. M., E.. “7Th
Pollucior. and the law
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icn «f Polluiion., Parc 1I,

Jeucnal of Aixr Tooadivionin, {(Loadon vol., %%, no, 24
> redl Q0. { YL ’ ’

March 19773, Dpe 073450,

NDioshl, L. 5., R. T, Denbo, M, ¥, Bhatla, ond W. D. Sitman,
"Effluent Quality Cuntrol 22t o Large il Refinery,"
Jourral of tho Witor Poilycion Conteol FPeder: tion,
vol. 43, no. 1! {fNoveuwroer 1971), pp. 2254=2270.
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318,

319-

320,

321,

322,

323.

Diehl, E. K., and E. A. Zawadzki, "Contaminants in
Flue Gasecs--and Methads for Removal," Coal Agze,
vol. 70 (December 1965), pp. 76-Th.

Dolbear, F. T., Jr., “un .iie Theory of Cuptimum Externality,”
American Feconoric Review, vol., 57 (March 1967),
pp. 90-103.

Shows vhat the degree orf leg.al responsibility for
producing diseconomies affects Lhe amvinmt of the
externatity, that 1t ix not in eneral possible to
impose a per unit tax which will simul laneously
compensate for damages and achieve o Pareto opti-
mum, and that, with information deficiencies and
a lack of leg=l restiictions, o government agency
set up to offer "bribes" for the reduction of
pollution may not be Zble te¢ make improverents in
the sense of Pareto optimaliiv.

Donaldsen, D., and P, Victor, "0n the Dynamiecs of Air
Pollution Control," Canadian Joirnal of Economics,
vol., 3, no. 3 (August 1970), pp. 922-431.

Douglass, I., and L. Price, "Sources of Odor in the
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“~

554, , "The Econumics of

in H. Jarreit {ed.,). Envircnmental Quality in a
Growing Economy (Daltimorec, Maryland: The Johns
Hopkins Pres., GG, Pp. 3-id.

Contrasts the conceptsz of

"throughput®
(open), economy and a "spac

New York: The Natural

the Coeming Spaceship Earth,”

aceship" {(closed) economy.
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Bower, Y. T., "The Eerremivs o7 Industrizi Woter
Utiiization," in A. V. Kneese and 8§, €. Smith
(edh.). Water RNesoar-h (Baltimorn, Maryviand:
The Johns Hopk ns Preszs, 1960}, pp. 143-173.

Prescnts an ¢rganized discussion of economic
factors affecting wuter use by industri = firms.

Brinsex, A., "Standards and Techniques of Evaluating

Econemic Choices in Environmental Resource Development,"

in F. F. Darling aad J. P. Milion (eds.). Future
Eavironwents of North America:s Transformation of
2_Continent (G:rden City, New Yori: The Naturadl
History Press, i06¢), pp. 255-245,

Brown, G., "The Econamics of Agricultural Water Use,"
in T. R, Campteil and R. 0. Sylvester (eds.).
Water Resources Management uand Public Policy
(Seattle: Uiiiversity or Washington Press, 1968),
pp. 20-143,

Bucharan, J. W., and G. T™iilock, "Public and Private
Interaction under Keciprocal Externality,” in
J. Margolis (ed.). The Public Economv oi Urban
Communiizes {daltimore, Maryland: The Johns
Hopkins Prous, 1903), pp. 52-73.

i

Crecker, T. L., "The Structuring of Atmospheric
Pollution Contrcl Systems," in H. Wolozin (ed.).
The Economics 9f Air Polluiion (New York: W. W,
Norton & Co., 1906), pp. 61-86¢.

Crowder, E, T., "The Use of Government! Statistics
in Air Poliution Control," in li. Wolozin (ed.).
The_Economics of A Poilution (New York: W. W.
Norton & Co., 19660, pp. 102~ 11k,

Crutchficld, J. A., "Economic Analysis in Water-Quality
Mdndgnment,' in T, H C-wnhell and R, 0, Sylvester
(eds.). Mater Resources Managoment and Public
Policy (Secttle: University ol Washinglon Pross,
19€8), pp. 129-1:18
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562. Elkin, H. F., "Petroleum Refinery Dmissions. in
A. C. Stern {(ed.). Air Poilurion, vol. 3
(New York: Academic Press, lnc., 1963), pp. 53-95.

Describes o1l reflinery itechnology, types of A\
emissions and their souices, controls, estimated
qualities of emissions, und some cconomic factors
affecting air puilution contret in petroleum
refineries. ]

563. , and R. J. Austin, "Potroleum,® in C. F.
Gurnham (cd.). Industrisl wastewntar €Control
(New York: Academic Press, lIanc,, !965), p. 289.

564. Engdahi, R. B., "Stationary Combustion Scurces,”
in A. C. Stern {ed.). Air Polluiion, vol. 3 (New
York: Academir Press, Inc., 1968), pp. U-54,

565. Faith, W. L., "Food and Feed Industries,” im A. C.
Stern (cd.). Air Pollution, vol. 3 (New York:
Academic Press, .Inc., 1968), np. 266-283.

Discusses the majoer air pollution protlems
caused by the production of crops and animals, the
processing of food and feed, the manufacture of
feed, and wvrocessing and handling of food in
selectecd allied Indusiries,

566, Fox, I. K., "Policy Problems in the Ficld of Water
Resources,” in A. V. Kneese and $. C. Smith (ed.).
Water Research (Baltimosre, Maryland: The Johns

Hopkins Press, i9¢6), pp. 271-289.

Examines three pulklic policy problems: (1)
achievement of ratiocnaz . pubiic mnderstanding of
water resource prebiewms and cepportunities, (2)
achievement of :: reasonable approximastion of social
welfare maximization through pubiic decision making
processes, and (3) finding ways of changing water
resoutrce nolicy as conditicns change.

567. Gaffney, M. M., “"Welfare Hconowics and the Environment,"
in H. Jarrett (ed). Envirenmental Onality in a )
Growing Economy (Bultimore, Maryland: The Johns

Hopkins Press, 10uo), pp. 88-101,
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57C.

—

Gehm, H. W., “u!

Gartrell, F. I'., G. F. Stope. and T. Al VWojtalix,

"EnV ironmontal oo ldny Proi2dticn: Lavryge Steam-

Electric Powor Jistions." 'n International Atomic
Energ- Ascencyv. Tovivenmoeniol as ect- of Nuclear
=T

Power Rl ionn bhiermir, 190710}, ;;3). 53-4,

. F. Gurnham (ed.).
Industriil

~
“ontrcl (Yew York: Academic

Press, Viw., LN
Golidman, M. 1., TRoLoacieat Do Noes Aronnd Us, ™
in M. 1. 7 oldmia: 5"1.,. Controlling Pallucicn

{(Englevood Clirf.. Ne. o
inc.. 19¢7). pp. -3

Prontice~Hall,

Discusses 1. 50 tur: ollviion and its
relaticvnship to dnctu vviciization, reasons why

polliution existz, thae <ociel cosis of polluticen,
and possible soluiions .o polution problems.

T

_y and B, Zhecn, "thoo is pPellution 2" in M. I.
Goldman (ed. ). . 1intinn ‘Englewood
Ciiffs, New Ja2rszey: ‘“rontice-do.i, Inc., 1967),
pps 59-70.

Prosents = 0Ll survey of difforent types
of water a:ad «ir poellatants. their neasvrement,
and controi.

PPN e

Fazeltown. J. B., "IStTlvents and Alflnance,? in M. I.

Goldman ‘ed.y. Crnecoiiing Peliniion (Luglnwood
h

Ciiffrs, New Jeorv {{?—”FE#HLAPQ—HRLI, Inc., 1967),
pp. S1-99.

Piscusses wn: wirouikenm ol indy
cf New England W’“CfHth. forese
in poilutinn coutr,l g e pros;

1strial pollution
es ihe progress
ipocts tor the future.

Heller, A. N , 5. . Cafic, and . . Gocdwirn,

"Inorganic “aomic
(ed.). i Puilu
Press, ivc., 1968

al Indastey,” in A, C, Stern
c.en, voi. 3 {New York: Academic
Ja o Dp. 1972252,

Describes ihe piroiductiroan processes, sources
and types of cmi:sions, and methods of control
in the production v ydrochlorie scid, hydrofluoric
acid, phosphoric acid, nitric acid, sulfuric acid,
calcium exide (Limad. =odine cavbonatie { soda ash),
sodium hydroxide (CUUBLJC cada), phospllute terti-
lizers, amnoniun nitri‘e, chloerine, and ovromine.




574. Kapp, K. W., "Social Costs of Business Fnterprise,”
in M., I. Goldmen {ed.)}. Controilin. Pellution
(Englewood Cliffs, New Jersey: Prentice-Hali,

Inc., 1907), pp. #2-90,

Describes cests Lo society brought about
by air and water posliut ton.
Y i

575. Kneese, A. V., "Air Pcllution--General Background and
Some Economis Aspects,” in il. Wolozin {(ed.).
The Fconomics of Air Polluit:on {New York: W. W.
Norton & Co., 1280}, pp. 23-39.

576, , "Introduction: New Dircctions in ¥ater
Resources Research,” in A. V. Kneese and S. C.
Smith (eds.). water Research (Baltimorve, Maryland:
The Johns Hopkins Press, 196t), pp. 1-9.

The introduction to this book of conference
papers reviews briefly water rescurces planning
and management developmcecnts over the decade or
so preceding the conference {(held in July 1963).

577. , "Water Quality Munugcemern:t by Regional
Authorities in the Ruhr Area,” in M, I, Goldman
(ed.). Contrullings Poiiution (Englewcod Cliffs,
New Jersey: Prentice-Hail, Inc., 1967), pp. 109-129

Briefly discus<es ecunomic concepts and prin-
ciples of efficient witer gunality management, dis-
cusses the water cualityv manasement by the water
resource associations (Gencsrenschaften) in the Ruhr
area, and outlines how cost uassessments and effluent
charge= are determined.

578. Lamale, H. il., "The Use of Consumer-Expenditure
Data iz Air Polilution Controi," in H. Wolosin
(ed.). The Economicz of Aiv Follution (New York:
W. W. Norton & Co., i96G), pp. !i5-126,

579. Marshall, H., "Politics and Efficiency in Water
Developitent,” in A. V. Kneesce and S. C. Smith
(eds.). water Research (B8altimore, Maryland:
The Johns Heopkins Press, 1966, pp. 29i1-310,

580, Mills, E. S., "Fconomic iIncentives in Air Pollution
Control," in M. {. Goliman (cd.). Controlling
Poliutinn (inglewood 1L, {fs, New Jersey: Prentice-
Hall, lnec., 1967), pp. 100-106,

Dutlines how und why indirect e¢conomic incentives
such as payments und esdeciaily, charges, can be used
to control airv polluilion more etficiently than
direcl controls,
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Nelseon, K. ¥W,, "Nonfeorrous Metallurpical Opsraticons,”
in A, C. Stern {ed.). Aic Pnllxzjnn, vel. 3
{New York: Academic Press<, inc., 1968), pp. 17:-190.

Desciibas the processes involved in the pro-
Gucstion of copp:r, lead, zinc, aiuminum, secondary
copper, lead, zinec, and aluminum, and nonferrous
foundries, and briefiy survevs the types and’ sources
of omissions aad rheir contrvol.

Ridker, R. G., "Straiepies for Measuring the Cost of
JAir Pollutien," in H. Wclozin (eu.). The Econonics
cf Air Polliniion (New Yerk: W. W. Norton & Co.,

1966), pp. &7-i01,

Rodwin, L., "Choosing Regions for Levelopment,"
in €C. . Friedrich and S. E. Harris (eds.). Public
Policy, .. YearLook of ihe Harvard University Graduate
Schocl of Public Administration, vol. 12 (n.d.).

argent, ., II, "Envircnmentil Contrsl of Ecological l
Adaptation: A Decision in Planning for Quality
of Environment.” in Anerican Meterological Societv.

7

A Century of YV.oainer Progress | 1970), pp. 130-136.

\

Schuck, E. A., aad ¥. R. SteplLens, "Oxides of Nitrogen,"
in J. N. Pitts and Q. L. Mevcol? (eds.). Advances
in Environmentn! Scoiesnces, vol. 1 {New York:

Juhn Wiley = Sens, Wiiev-Interscience Div., 1969).

Scbesta, YW,, "Fesrou: !lotallurgical Processes,” in
A. €. Sterr. fcd.), air Pollution, vol. 3 (New
York: Academic Press, inc., 1968), pp. 143-169,

Describes nrceccesses involved in coke, sinter,
iron, and stecel produ-tion and in foundry operations,
the source~ and types of omissions, and the methods
of ~entrol.

Wolozin, H., "Seiting Criteris for Public Expenditures
on Air Pollutior. Abatement: Theoretical Foundations
and Limitations,” in H. Woloziu (ed.). The Economics
of Air Poilution (New York: V. W. Norton & Co.,
1966), up. 162-191,

Yocum, J. E., and R, 0. MeCaldin,

. "B Teris of Air
Pollution orn Maieriagls

vnd tbp Economy," in A. C,

Stera (ed.). fir Pollution (New York: Academic
Press, Tnc., 10()d), pp. 017—0)1
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590.

591.

592.

593.

594,

595.

PAPERS AND PROCEELINGS

Avy, A, P,, "Cliemical lnaustrv,' Methods of Reducing
Pollu:ieon Caused by Specvific indusiries, European
Conferenc: of A'r pPoliution, Strasbours, 1064,

Balden, A, R., "Treatrment of Emulszifioble Wastes Prior
to Disposal," Proceedings of the lndustrizl Waste
Conference, Purdue "niversity, '9ol, pn. 22-235.

Bartok, W., "Status of EPA-Spounsnred Studies of Station-
ary NOx Control Methods a1t Esso kesearch and
Engineering Company,” Winter Annual Meeiing, American
Society of Mechanical Enginners, Washington, D. C.,
November 28-liccember 2, i971.

, A. R. Crawford, and G. J. Piegari, "Systematic
Investigation of Nitioge:n Oxide: Emissions and
Combustion Control Methiods for Power Plant Boilers,"
Symposium on Combustion Procnszes and Air Pollution
Cenirel, 7Cth Annval Meeting, Ameirican Institute of
Chemicel Eugineers, Atlantic City, New Jersey,
August 29, i97i.

Bell, J. M., "Characteristics of Muricipal Refuse,”
Proceedin:s, National Conference of Solid Waste
University of Clicoge, Center ior Continuing Educa-
tion, Chicxgo, Illinois, December 10673,

Bloomfield, B. D., "Costs. Eiiiciencies and Unsolved
Problems of Air Pollution Control Equipment,”
Transactions of tle 4131 Annuxsl! Meeiing, Industrial
Hypicene Foundation, Pivitsburegh, Pennsylvania,
October 18, 190606,

Blosser, R. 0,, A, L, Caron, an:d 1., Duncan, "An Inventory
of Miscellaneous Sourcces ot Reduced Sulfur Emissions
from the Kraft Pulping Process," 673rd innual Meeting,
Air Pollution Control Associalion, St. Louls,
Missouri, June 14-18, 1370,

This report presents details of a current field
study invoelving a4 20 percent sample of the kraft
incdustry in the nitasd States ard is concerned with
factors arfocting dischargoe levals of source emissions.
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602,

Brady, N. C.
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(od.). A

miiculeure and the Guatity of

113rd Meetinrs of

A Sympoesium presented at the
the Americun Association for the

Advancemen: of 3cience, December 1960 (Washingion,

D. C.: American
of Science,

Calveri, S.,

63rd Annual
Association,

Association for the Advancement
'l‘}(;".‘)
[ { a

"Air Pollution Research Problems,®

St

Meeting, Air Pollution Control
Louis, Misscuri, June 14-18, 1970,

Various protiems are discussea including
the need for developing better sampling and

analytical
technolugy, «nd
enn control

Chalker, W. R.,

and Y.

ethods, need for improvirnyg control
need for more rel.iable cost data
processes and equipment.

.. Parscns, "Air Quality Manage-

ment of Industriel Sites,” Second International
Clean Air Congress, Washington, D. C., December 6-

11, 1970,

Dascribes a

by E. 1I.

dePont

pollution dispersion model developed

de

Nemours & Co. to evaluate the

impact of its plant emissionsz on the surrcunding
onvircmnment,

Council of Europe Publications. European Conference
on_Air Pollution (New York: Manhattan Publishing

Co., 1970).

Craig, P. G.,

Regional

"Location Factors in the Development of
Steel Centres," Papers and Prnceedings of the
Science Association, 1957.

DeVos, A., N.
Drvnon (e

Pears
ds.).

cn,

P, L. Siiverston, and W. R.

The Pollution Reader, Background

Papers and Proeceedings, Conierence on "Poliutijion
and Our Eivironment," 1966 (Montreal: Harvest House,

1968).

This conference was sponsored by the Canadian
Council of Rescurce Ministers.,

Dcbb, F, H.,
Tochnical

"Metal

Wastes: Contribution and Effect,”

Procoeadings of the American Electroplaters'

Sociely,

1958,
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603. Engelbrecht, L. L., "Elecirastatic Precipitators in
Thermal Power Stations Using Low Grade Coal,™
28th Annual Mecting, .merican Power Comference

. - ol b
April 24-28, 400.

. X
604. Frenkiel, F. N., "Air Pollution in the Growing Community,"
Proceedings of the Svmposium on Cleaner \ir in Urban
Areas, Philadelyhia, Penusylvaniz, 1956, pp. i-15.
~

605. Fulmer, M. E., and I, F. Testin, "Role o: Plastics in ’
Solid Waste," Suvcieiyv of the Plustics Industry,
New York, New Yovk, Mur 19867,

606. Gartrell, F. E., "Control of Air Pollution from Large
Thermal Power 3tations," Meceting of the Belgian
Royal Society ef Enginerrs and Industrialists,
March 16, 19G6, Brussels, Belgium,

Presents a discussion of neasures used for
particulate removal and S0, emission reductions
from thermnl power «tations,

607.

y "Monitoring of 3C»n in the Viginity of Coal-
Fired Power PPiants--7VA Experience,”" Symposium on
the Air Pollutien Problem, Vol, XXVII, Proceedings
of the American Power Conference, 1965, pp. 117-127.

r—— e

608. Gasper, W. L., "Indusirial Waste Treztment and Water
Reclamation--A Case Study,” Technical Proceedings
of the .mericin Flectroplaters' Societv, 19358,
pp. 63-67.

609. Gloyna, E. F., and D. i. Furd, "Potrochemical Waste
Treatment Studies,® (Austin, Teaus: The University
of Texas, Center i'or Rescarch in Water Resources,
1968 ).,

619, , and , "Refinery Waste Treatment

Studies," (Austin, Texas: The niversity of Texas,

Center for Resecarch in Water Rescurces, !968).

611. Golueke, C. G., "Comprehensive Studies on Waste Manage-
ment," Engiuveering Foundation Research Cenference,
Solid Waste Research and Develcpment, niversity
School, Milwaukoe, Wisconsin, July 24-28, 1967, A




612,

614,

615.

616,

617.

618.
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Harberger, A. C., "tnm Mcasuring the Social Opportunity
Cost of Pubiic Funds," Tha Discount Rate in Public
Investment Eviaiuaiion, Conference Procceedings of
" the Comnmiitiee on th: Economics of Water Resource
Development, We:.ern Agricultural Economics Reseuarch !
Council, Report Yo. !7, Denver, Colorado, December 17-
18, 1968, pp. -2k,

Hepple, P. (0d.). Pollution Preveniion, The Prcceedings
of the Instirute £ Peitroleum, Sumner Meetings,
Brighton, England, 968 (London: The 1nstitute of
Petioleum, 1968).

Papers o1 2ir and water pollution problems
associated with the petroleum industry.

Hesler, J. C., "Recovery and Treatment of Metal Finishing
Wastes by Ion Exchange Processes," Proceedings of
the 21st Annual wWater Conference of the Enginzering
Society nf westarr Pennsylvania, October 24, 1960, !
pp. 89-98.

Hitchcock, L. B., "Air Pullution and the 0il Industry,”
Proceedinegs ot the American Potroleum Jfustatute, |
Section IV, vel. 35, i955, pp. 130-13%, l

Howes, R., "A Test of a Linea» Programming Model of
Water Resource Tnvestmanis in Agriculture in the
Susquehanna River Basin,® Papers and Proceedings
of the Regionai Scienrce Association, vol. 19,
1967, pp. 123-14G.

Katz, J., "The Efiective (Collection of Fly Ash at
Pulverized Coal-Fired Plants," 58th Annual Meeting,
Air Pollution Conirol Association, Toronto, Canada,
June 20-24, 1965,

Kirov, N. Y., "E{fficicnt Combustien--The Control of
Air Poliution 2t the 3ource," Proceedings, Clean
Air Confcerence, University of New South Wales, 1962,

Kiyoura, R,, M. Mundass, G. Uwanishi, S. JTguchi, and
T. Kuramoto, "Studics on Pollutants and Pollution
Lavels in Some of the Industrial and Urban Areas of
Japan," 63rd Annual Mceting, Air Pollution Control
Association, 31, Louis, Missouri, June 14-18, 1970,




620.

621,

622.

€23.

624,

625'

626,

627.

Kohn, R. E., "Capital Tntensivencss ot Air Poliution
Control," 673rd Annual Mcoting, Air Pollution Control
Association, St, Louis, Missourl, .uue 1%-i18, 197C. ¥

Krutilla, J. V. "Evaluation of an Aspect of Environ-
b 13

mental Qualictyv: Mells Canyvon Revisited," Proceecdings

of the Socini iaristic~s Scction, 1976 (washinguron, S
D. C.,: Americ.on dtailisvical Assosiation 1971),
? ’

Lacy, W, J., "The Environmentai Protection Agency's
Industrial VYolluation Coutrol Fesearch Development
and Demonstration Frogram fToday,” Tndusirial Manage-
ment Confercvnce, Steriiang Institute, Washingtcen,

D. C., Apxil 27, i971.

s And A. Cywii, "Financizli Aspects of Industrial
Poliution Abavement, Research nind Development,”

American Aszociation 9f Textile Chemists and Colorist
Meeting, Washingion, ', C,, Februsry 1969,

, and s "Tire Fedeyul Poliution Control
Program," waste Treatnient Conference, American
' Sovciery, Waterbury, Connezticut,

May 21-22, 1971,

Lof, G. 0. G., and A. V. Kneecse, "water Utilization in
the Beet Suge: Tndustry," (w:shington, D. C.:
Resources for the Future, Inc., uctober 1907),

Presenis a summarv ol i study conducted to:
rovide up-ito-date infermation on water use in the
industry, analyze waste gZeneration reduction measures,
detormine the costs «{ reducing waste discharges
from plants aud the Cust%s of treatment for removing
waste from oif tuent,

Lownie, M. W., Jr., 2nd T. M., Harnes, "Tha NAPCA Study
of Air Pollution in the Steel Industry,"” 63rd Annual
Meeting, Air Polluticn Control Assaciation, St.
Louis, Missouri, June ii-18, 1Y7TO,

National Academv of Eng.neeringe, (omnittee on Ocean
Engineeryirn:. tnclgg reund Dapers oan Constal Wastes A

Managomeni, vol, 1, Pupers Presonted at the NASCO-
NAECOE Wastes Mantagement 3iudy Hession, Jackson
Hole, Wyemin , July e-12, 1969 (washington, D. C., 1969
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636,

637.

NATO (orimittee on the Chullonze of Mudern Iociety,
"Technicai Repori of the Confarence on Low

Pcllut:on Powrr Svstewms Develoeonment," Eindhoven,
The Netherlandz, rebruary 23, 4% 25, 1971,

Padovani, €., "Qi1l Indus.ryv,"” Mecthods ci Reducing
Pcllution Causod by Specitfic Jndustries, Euronean
Conterence on Air Pollution, Strashtourg, 1564,
PP. 323-330.

Parker, F., and P. A. Krenkel, Engineering Aspects
of Thermai Po:lutio;, Proceedings of a National
Sympesiurm an Thermai Polluticon (Nashviile, Tennessee:
Vanderbilt University Fress, i204).

Proceedings ot the Firs: Nutional Svymposium on Food

Processing Wastes, April o, 1970,

Froceedi:ys of the Fonrth Canadian Svmposium on Water
Pollution Rescurch, Canadian University, Hamilton,
Ontario, V69,

Procrecedings of tne S.xieenin Soutilern Water Resources |
and Pollution Cort:ol Confereunce (Durham, North
Carolina: Duie University, Department or Civil
Engincering, :307).

Roberson, I, E., E. R. Hendrickssn, and W. Ticker,
"The NADPCA Stady of the Tontrrol of Atmospheric
Emissions in the Wood Pulpins Industry," Technical
Association of {hc Pulp and Paper Induscry Engireering
Conferance., Denver, Cslorado, October 25-29, 1970,

Sharnon, E. -,, "Experiences in Handling and Treating
Petrochemical FPlant Wastes,"” 14th Okiahoma Industrial (
Waste Confarence, O¥iahonns State University,
November 20, 1964,

Silverman, L., "Techniques for Controaling Air Pollution
from the Tperat.on of Nuclear Facilities," Report
of a Punel on 'ochnioues tor Preoventing Atwmospheric
Pollution from tho Operation of Nuclear Fucilities,
Vienna, November -3, 1967, International Atomic
Energy Arency, cZafety deries 17, 1666,

Solid Wastes Manoyrement, Pioceecdines of the National

Confercnce, ltniversity i California, Davis,
Califorpia, Aprii -5, 19606,




638. Ster'ing, Morton, "Curren: Status and Frnture Proswnects--
Foundry Air Pcliutinn Control," Pap-r C-12, National
Confereuce on Air Polluticon, DecembLeor 12-14, 1966,
Washington, . C,

639. Termeulen, M., 4., "Air Poilutisn Control by OLl
Retineries," Procoecdines (Pars T} of the
Internatiocnal CTlenn Ay Coneress, London, 1966,

640. Vandergvift, A., L. . siannou, E. E. Sailee, P. G.
Gorman, #nd W. R, Park, "Particulzite Air Pollutaon
in the United States,”™ O3rd Annual Mceting, Air
Poilution Control Asscciation, St. Louis, Missouri,
June 14-:!8, 1970.

This paper identifics, charncurerizes, and
quantifies nationsl air poliurion caused by sctationary
sources,

6L41, Ward, M. A. (ed.). Mun and His Environmeni, vel, 1,
Proceedings of the First banff Counference on
Pollution (New York: Fergamon Press, 1970).

Contains 17 papers on air and water poiluntion
problems, priiucipaily in Jenada, some of which
concern thie pulp and paper industry, petrochemical
industry, and numerical simulaitron of atmospheric
pollution from industrial sources.

6hz. Weber, H. 5., "Methods c¢f Combating Air Pollution
in Ferrous and MNon-feryvous Foundrioes," Proceedings
of the 50th Arnnsal Mecting of the Air Pollution
Controi Assnci~tion, =i, Louis, Missouri, June 2-6,
1957. Repriunted in Journai of the Aivr Pollution
Control Associction (Novomber 1957 ).

6413, «y "The Impaci of Alr Pollutionr Laws on the
Small Foundry,” 62nd Annnal Meeting, Air Pollution
Control Association, New York, Junec 22-26, 1969,

Prion
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647,

U. S. GOVERNMENT PUBLTCATIONS

Armco Steel Zovporation. Treatmoant of Waste Water-
Waste 0il Mixtuves {Wasningicon, D, €C,: U. S,
Government Printing 07fice, May 1970).

Barrett, E. W., R. . Pues~iel, H. K. Weickmann, and
P. M. Kuhn, Inadvyvertont Modificntion of Weather
and Clim>te by Aemospheris Follutunts {(Washington,
D. C.: UL, S. Jdovernmeat Printing otrfice,

September 1475 ;.

i
H

Battelle Memorianl Institute. A State-of~the-Art Review
of Metil Finichuing Weste Treatment (Washington, D. C.:
U. S Governnent Printing Uffice, November 1968).

Describgs types of watevr-borne wastes from
the metal f{.nishing industry, and methods and
costs of control.

Boyd, G B., and M. B. Hawkinsz. Methods of Predicting
Solid Waste Characteristics, Report No. SW-23C.
U. 8. Environmental Protection Agency, Federal Solid
Waste Managenent Prougram {Washinglon, D. C.: U. S.
Government Printing Gffice, ?97}).

Burd, R. S. A Study of Sludre Handling and Disposal.
U. S. Department ot the Interior, Federal Water
Pollution Control Association Publicatiion No.
WP-20-4 (Washington, B. C,: U. § Government
Printing Ofiice).

Citizens Advisory Cemmittee on Envircnmental Quality.
Report te The Prozident and to The Council on
Environmental “uality {(Washington, D, C.2 U, S.
Government Printing 6/ Cice, April 1971).




650.

651.

652.

653.

654.

RSN |
as fs

(The) City of Dallas, CZveron. Combinred Trealiiene of
Domesize #:d Industriai hastos Uy Avrtivated 5Sludee.
U. S. Environoentz:. £.otection Agency, Water Quality |
Office (Washinpton, T. C.: U. S. Government Printing
office, Moy 17,.j.

rn

‘3

(2]

Repori oi a teucit month study of & comfetely r
aerobic =zecondary tr :.imnnc faeciiity tor combined

deomestic ana industrial wistawitaer of the City of

Dallas, Or=2gou,

Clemson University, Denariment of Textiles, State of
the Art b Textile Woesie Treitment. Y., S. Environ-
menital Protectlon Sgency, J sirial Poliution
Control Crunit NXeo. 2099 ECS (Washiugton, D. C.:

U. S. Government Printing 0t February 1971).

-
=
c
jud

-
o]

Cochran, W. Groce Mine Iron Ore Waste Disposai Svstem
and Esiimatod Co=vs, Informaiion Circular 84135,
7, S. Dapartwent of the tnterior, Jurexzu of Mines
(Washington, . L UL 50 Goverarment Printing

Office, 1969%).

Cuffe, 5. T., and C. M., Deun, Awmospheric Ernissions from
Sulfuric Acid Menuiaciurivg Proc.ossos. I, S, Depart-
ment of Hcalzth, Education, and VWelfare, Fublic
Health Servics (Mushihgton, D. C,: Y. 5. Government
Printing Orfice, i963),

Presenis infoermatinon on atmospheric emissions
from sulfuric acid manufacturing plants and also
on the methods and equ.pment used to bring emissions
down to satisfauciory aevelds,

Danielson, J. ». Air Poliution Entineering Manual
Air Pollutior {onira! "Vi:tricy County of Los Angeles.
U. S, bepariment of Henlth, Educnation, and Welfare,
National Center for Air Follatien Contrel (Washington,
D, C.: U. S. Governuent Printving Gfiice, 1967).

Prosents a unique aprroasch to air pollution
control 2t individual sourans,

ha -
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€55. Datagraphics, Inc. Inorpanic (Memicais Industrv Profile,
Program Nn, 12020EJI. U. S. Bmvironmental Protection
Agency (Washiugton, D. C.: U. S§. Gevernment Printing
Office, .July 2971).

656, . Projected Wastewzcter Treutment Cos-.s in the
Organic Chamicals inddustry, Frogram No. iZO020GND.
U. 8, Enviruwmental Protection Agency (’ashington,

D. C.: U. S. Governrent Princing Office, July 1971).

557. Degler, S. E.. and S. C. Bloom. Federval Pollution
Control Programs: Yuter, dir and Solid Wastes,
. S. Bureau of KNatvional Affairs zWusthgton,
D. C.: U, S, Covernment Printing 0Office, 1969).

658. Duprey, . L. Compilation of Air Poliutant Emission
Faciors. U. S, Department of Henlth, Education,
and Weltfare, National Center for Air Pollution Control
(Washington, B. C.: U. S. Government Printing Office,

1968).

~.

659. Durham, .J. Guid:line: for Limitation of Contact Sulfuric
Acid Plant Fmissions. U. S. Environmental Protection

Agency (Washingtun, . C.: U. S. Guvernment Printing
Office, January 1971},

Reviews the *ypes of air pollution in contact
sulfuric acid plents and the =sources and types of
emission control.

560. Engdahl, R, B, Solid Waste Processing, A Statoc-of-the
Art Report on Imit Operations ant Processes,
Report Sw-42. U. S. Department of llealth, Education,
and Welfarec, Bureau of Solid Waste Managecment
(Washington, D. C.: U, &, Government Printing Office,

1969).

A two-part report describing solid waste unit
operaiions and processes, and presenting major

wasto catagories, Includes an extensive bibliography
on solid wastes,

661, Engel, R, E., D. 1. Hammer, R. J. M. Horton, N. M. Lane,
and L. A. Plumlee. Environmental lead and Public
tiealth, APCO Fublication No, AP-~90, U. S. Environ-
mentaz )l Protection Agency, Air Pollution Control

Office (Washaington, Li, C.: U. 5. Government Printing
Office, March 1971).

Summary of the major public health problems
associated witn lead,




662. Eye, J. D. Iveatmont of £ale Leather Vesstable Tannery
Wosves (wasphingeon. 2., C,: U. 5. Government Printing

663. FMC C\rn(14tLu“, Erviroumeat :1 Frailacering Deparinent,

Cencra l 18I NG ng taboratories, Caunnry khaste
L
Treatmcnt Kohins o Saade S. Department o

1 . U

of tlie Intorivr, reseval wore: duneiity Administration
(k-«:h n»uw, D,CL- LS. Covernnant Priniing Office,
Septembinr 197

"l
S &
.

A study to chow ithe reltiable rerformance of the
Kehr Activaiod 3ludge "racess to treai waters with
high concencvravinsn. of mixed liauar volids.

664. Gecrge, L. C., &nd 1. A. “aochren. Hecovery of Metials
from Electrepliitin Yasios by vhe Wasic-Plus-waste
Methad, Terhnical rogress Repoert No. 27. U, S,
Depariment of ithiny Inicesior, Bureaw of Mines Solid
Waste Descired Program (wn«p*rgfon, D. €C.: U. 3.
Governaent Printing Ifiice, 197

C.
~—

665. Golueke, C. G. Compriiiemsiva Stud.es of Solid Wasto
Managerninuit, Reseorci Uruat No. EC-00260C te University
lianagerini:t, Y

of Califorira. 1. S. Envirourentl Proteciion Agaency

(kashlngtan, Do Cos . £. Covernment Priating Office,

1971,

666, —— and P, H., McTauhev., Comprehensive Studies
of Solid ki-~te Manwrement, Firsc .na Second Annual
Reperis, Pubein Heolth Scervice pohiication No. 2039.
U. S. Deparvtnment of Heualih, Fiucatrion, and Welfare,
Bureau of 5a¢1id Waste Manapgoemant (Washingtnn, D. C.:
U. 8. CGovernment Printing Ofttica, 1970).

Two anru:l repovis o1 a project to apply an
enginecering =vitems anaiysis ajporoich to the task of
solid wiste meaagemeni,. Doveloos ain sverall solid
westle gencralion and evaiuntion model and demonstrates
interrefalionships batwesn fane dse, tuechnology,
cconowics; popolition, ond sther svstems elements,
and draws pisctical mplications from this model A
relating te piloanoling, prnblis heslth, and technology.
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667. Goodwin, D. R.. and F. G. Roluter. Atmoepheric Pmissions
fromn Taerni.l=Proce-. Phospiloric ACte Manureoiuye.
U. S. Department or iiealth, Edacaiion. and Welture,
Naiicnai Air teltution Jentrol Alministration
) (washington, D. C.: U. 3. Government Printing Otfice,
Octuober 190X},

Provides an overview of the thermal process
phosphoric acia manutficturing industry, 1 descriptioun
4 of the industry pvrocess, emissions, and control
devices.

665. Gulf South Research Tnstitute. Polvmeric Materials foc
Treatment and fecoverv of Petrocihemicul Wastes.
U. S. Environment.. i Protection Ageny, Water Quality
Office Grant No. 12020DGC {Washington, D. C.: VU. S.
Government Printing Office, March 1971).

669, Gutfreund, K. Feasibility Study of ihe Disposal of
Polyecthylena Plastic Waste, Report Sw-1ic. U. S.
Environmental Protecticn Agency, Orfice of Solid
Waste Managoment Prograns {washington, D. C.:

U. S. Govermment Printing Office, 1971},

670. Hudson, H. T. "Solid Waste Management in the Food
Processing lndustry,” Pisceedings: Second National
Svinposium on Food Prescess<ine Wazrez. U, S. Environ-
mental pirotection Agoncy (kuﬁhing on, D, €.t U. S.
Government I'rinting Gftfice, 1971).

671. Kenahan, €. B., and ¥. P. Tlint. Burenu of Mines
Rescarcl. Programs ol Recveling amd Bisposal of
Minerul-, Mctil-, and Evergv-busec Solid Wastes,
Information Circular 8329, T, S. Dep:rtment of the
y Interior, Durcaut of Mines (Washin(;rnn, D. C.: U, S.
Government Printing O:fice, 1971;.

Summarizes resesroch by the Durean of Mines on
the utilization and dispoesal of solid wastes. Also
contains an oxtensive pertinent bibliography.

672. Kneese, A. V., "'Protecting cur Fnvircnment and Natural
Resources in the 1Y70s," in . 3. Congress. House.
Committee on Government Cperationg., The Environmental
Decades: Actinn Pronosais for the 1870s, @15t Cong.
{Woshington, D. C.: i, Z. Goverument Pirinting Office,
i 197“)-




673.

675.

677.

678.

679.

Larsen, 1, I.
Qu.iliiy Moo suraer:
Publictiion No,
Af;ency, D f e o
U. S. Goverio:. .

Lefke, L. W., "Trogres agemeirt and
Needed Usveloopment s, " In . S, DRepartment of Health,
)

t
Educaivion, nd Welt .re. Procecidrr ss, Eiphih Annual

rrad andd Water Fosources L—l-.,.}npm“'n" Confer-

Enviionme:
ence, Noshvelie, tonroess T-n, 190y {(Yasnington,
D. C. L. 5. feversino:t Office, 1970).

MacKenzia, V. ¢, Tho Zr‘"u': v oand Air Pollution.
Depar‘s ment of Hiclil, Educition, ent welltre,
Puovlic Hea.oth S tivisien of Air Pollutien
{washingren, & € . Govermnent Printing
Office, Nouvembtar

Mayer, M. A Jomii L LG i tant Emission
Factrors for | : D Evanoration
and Selcect Deparment
of Heulth: 31 1 toniith
Service, Div .5ivz'= af Aaile Poeiilii Washiuston,
Do C.: U, S. nvercnom fice, May 1965).

T
}
b4

Mercer, wW. 4., anc w, W, hosa Rehiyetinn in Food

k . i 1.0
neantity _of Effluent
i’!:mv. {washingrton,

Difice, August 1970).

Cannin: Opore:tionsi A -~
Improvs ihe
Dischar:og

L. CLe 2. b

Rescaerch nroiect dasipped to stuedy methods
of impreving the vods-sin,, of foul wastes.

] :

Natiopal lnausirial 77 laiien Control (ouncil. Acid
Mine Drednc e (w.obiiprian, D, S, I, 5, Gevernment
Prirnsing vobrasry Y71,

o

Tre~cnts o Grind sumsory of he pollution
probien: bronght asocat by aar Lypes 0@ mine drainage
associated witn L opetration of conl mines and the

methods 5.0 Tov ov atrol ling drniirage,

National Dndastrii Pl oon Contral Council.,  Alr
Pollutren iy oty o, eine fwo hinrston, by Cuc

Ue S0 Govornel ni oriaiin Orfice, E«:hrn.’.n'y 1971 )
Presenv: o Dol <oy ol the sources, cobarac-

terisiacn, accsurencntls, ond o'ffects of atmospheric




68() *

681,

684 .

685,

686.

sulfur oxides and the methods used to reduce
pollution by salfur oxides.

. Animal Slawshtering and Processing (Yashington,

D. ¢.: U, S. Government Printing Office, February 1971).

Presents o brief review »f tho pollution problems
of the meat pa-=king, peuliry, rendering, and cattle
feeding and holding indusiries, the pollution con-
trol meiitods used, and costs of pelluticn control,

e Be=2p Orcap Dumning of Baled Refuse (Washington,

D. C.: U. S. Goverumeni Priunting Oftice, February 1971).

Discusses t:i problems involived jin disposing of
refuse in the cceouns.

. Fertilizers and Apricultural Chemicals

(Washington, D. ¢.: LU. S. Government Irinting Office,
October 1971).

Prese¢nts a brief survey of (1) the fertilizer.
industry and its nollution prueblems and control
programs ana (2) the agriculturual chemicals industry
and its poellution problems and methods of control.

. Mathematiczl Mordels tor Ajr Pollution Control

Policy Decisston-Mixingy (washington, D. C.: U. S.
Governmunt Printing Office, Februury 1971}.

. Mercurv (Washington, D. C.: U. S. Government

Frinting Office, October 1470},

Presentis a brief summary of morcury pollution
problems nnd the abacement procodiures usod.

. Paper (Washington, D. C.: U. S. Government

2
e

Printing Oriice, March 1971).

Presents a4 briet zummary of the pollution problems
in the pulp and parer industry and the pollution
contrnl methnds used ty the industry.

. Plasti.s in Solid Wasie (Washington, D. C.:

U. 3. Goverament Priniing Otfice, March 1971).

Presents &« hric{ <umaary of the pollution pro-
blems caused by plastics and the present and
projectod means of plagitic solid waste disposal.
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687. o Peolliirior Problons in dn
Indu~tr:es {(webhian: on, i

!
St Boosl Goverameont
Printing Ot ice, May | ;’.).

Presents & wurief urvey ot the fond processing 4
industiy and discusses pollunion wroblems and

methods of couunLrael,

688. . Beordonally Ceor.ajidinted Tndusicial Wastewater :
¥

Treatoent {(washungren, 2, €.: 1, 3. Government
rinting Office, February 1Y71;.

689, . Rubber {Washinguon, e .31 U, S, Government
Printing {i'fice, Qocuroner 19710).

Presenis @ bLrisf sunmary of the pollurien pre-
blems c¢naused by ithe m2nutacture und subseaguent
dispozal of rubbor pyeducts and the current control
and disposai pethnods used i the irdustr

]

690, . The {homicsel Tuanstuyry and Pol byt
(washjngi.unh 5. €. V. 5
Juno 197 1)Y,

tion Control
—

‘rinting Office,

. Govveirnme:t

¢

Presants o brici summary of the pellintion pro-
blems in =whe chemicel indust i
conireoel meth:uis arad by tho

Lryoap-i ot

691, _« The Elecrris Pever diviusirv (wWashington,

ety At —————

D. C.: . =. Gouvermnent Mrinitsing 0{iice, Oclober 1971).

Presenis o uritef cammiry of the poliution pro-

biems in the ¢:2vvcis oowar oviusiry and ithe pollu-
tien contral nievhaod: ased v the ‘nausiry.,

692, o Waste Ineposal in Dees Weltis (Washingion,

D. C.: V. &, Govejwient raintin, Zfiice, February
1971).
Preseni< . di.ciaz-.op of Lhe ise of deep well (
disposni of ceriain frnes o weste: by industry and
miakes roconmicnsdstions for tugture cesenech and
investigetion,

6913. . Wastcw:rea

Ve 5. Governmont

L i L on (Wa::;hix'v,ffh)r‘., D. C.:
vl oo, Marcoh 19T71).

Discasec  ithe wistevater rociogmation cvele, the ‘
importacee of ryeciimmiion, he cost of water reno-
vation snd the applications of reclaimed water.

e S )




654, . wond bFrecdroos {voshin~ston, D, C.: T, S.
Government Privting Ottice, Fevruery 1971},

Presents 2 brici sumnacy of “he pollutioen
problems in the forest products industry and
the pcliutiern contrel methods used by the industry.

695. Oregon State Board erf Heulth. Jregon Solid Waste
Mianugement Plar, Public Health Service Publicaiion
No. 2115. i. . Environment Prectection Agency,
Solid waste Management O:fice {Washinguvon, D. C.:
¥. S. Gavernment Poliating Oifice, 1971).

536, Ozolins, ., andi C. Reimunu. Ai:r Pollurant Fmission
Inventeiy of Neorthoese Indiana: A Brelimipary

survey !900. bepartment of Health, Education, and
welfare, Netional Aiv Poljution Control Administratio
(Washington, D. €.: U. S. Government Printing Office

April i963).

N

697. (The) President's (ountil on Eavaironmental uality.
First Annuial Report (Washingten, L. C.: U, S,
Government bvripiing vtfice, 1970).

Sets forth ithe significant environmental
prohlems in the United States and outiines
rocompendatinns ey action uvn the federal, state,
and local leval.

€98, . Environmeni.l Ciaslitv, The Second Annual
Report {Washiiugien, D Co: U. S. Governmont Printing
Office, ugnst 1971},

Examinas whe economics ¢r ond legal developments
in onvironmental quility; reviews status and trends
in enviroamonta! quality and developments; describes
env, ropmental probtems in the inmer city.

699, (Tne) President': Sciecnce Advisory Comm: ttee, Environment
Pollution Panel. Hestering the Qnalitv of Our
Environment (Washington, N, C.2 U. 5. Government
Printing office, Nuvember 1905).

70C. "Prcjectod Wastewarer Trentmoni Costs in the Organic
Chemical Induserv,” tmm U, 3. Federal Water Pollution
Contiol Administration, The Cost of Clean Warer and
Tis Economic Juract, vol, &4 {washiington, D. C.: U. S

Govermment Printing Oftice, l‘_)(:‘)) .




701, EKose, A. H., Jr., B, H, Birack, aad B, 7, Wunta,

Alr and Warien Pecated to Proposed
Petrolomws: doet . . Quhu, forritory
of Haval . i 1Ly Yerritorv of

Bawaiij. ', = Rt . terith, Tiicaetion, andg
Welfore, Public Hedllh Sercioe {Woashiington, D. C.:
Ue S, Government Fointing 990 c¢, Duecember 1955).
702. Roterus, V. :nd 3. 2, Moeh,  Tednstricl Development

ard Pilant Locatisn, . oL Petartuent of Uommerce,
Offfice of Ladust., aned O oo (h’::s'x:in;‘,ton, D. C.:
U. S. Governwent Printiegy uififice, lf-}’)).

703. Spirtas, E. and H. J. JTovin, Chiracteristics of
Particulrte Patteorns 1977~ 906, NAPCA Publication
No. AP-&G1. 1, o Deparinieni of healilr, Lducation,
and Welft:re, Na:iznal iy Poilution Control Adminis-
tration (Wash'jn.gmw;;, . Co: L, 3. Government Printing
Office, Mavch 19701,

.

704, Stanley Tonsnjl:innts, {nper Neurnder Croek Mine Drainage
Abstesient Prajeci, Feosico ity Studv. U.e 3. Environ-
L R

P
. Zepntembor 1971},

¥

mental Prowection Yyenoy (wWaendington, Do oo
Government pPrinting i fice

705. Turk, ., J. T. ¥ities, L. ®. Rerkner, snd R, E, Squires,
Sensorv rvalnuirion of e ol fxlinost cdors, NAPCA
Publication No, 2I-00, VY. S. Depariment ot ilexlth,
Educat:on. ouna WelCaza, National Aiv Poliutien Control
Administratio.. (Y-.‘;mhrngtu.q, 5. Cer Y., S. Government

N

Printing Officaz, Feboary i976).

706. U. S. Congress. ilo:ise., Comniitee ou Government Operations
The pstablisimernt of o Noticnal Tnaistrinl Waste
Inventery, Yist Cong. (wasbun,ton, L. C.:  U. S.
Governuent Printinge Stfice, 1970).

707. o« Wator Polluiion--doniral and Northern
California (Woshingron, b, C.: . 8. Government 1
Printin;,: Office, (907}, \

Containg considorable daci. on water pollution
in Central and Northern Caiiforaic. '

708. , Commiste? on Mesr ! Mo sne ond Ficsherieas,

Dumping of Wiste Metoria! o Secial 51-39 (Washington,

D. Cos Vo 50 Gooernmen. Vs ownt ooy Ot fice, 1971).




709.

710,

713.

714,

715,

716,
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. Environmental Data Bank, Hearing, 9lst

Congle, 2ad Scus., Sovil No.o 90-20 (Washington,
D. C.: L. 5. Govermment Printing Ofice, 1970).

. Envivonmental raiity, Serial No. 91-6

(¥astiington, D. C.: U. 3. Government Printing
Oftire, 1969).

. Mt Pollation, Sorial No. 91-4 (Washingtion,
D. C.: W. S. Covermment VPriniing Office, 1009).

i
ke

S. Congress.  Scnirte. Yiow dan Ougs Phvsienl

Enviromnent flosv Be Controlied and osveloped?,

A Collaction of ircerprs and Bit:liosraphy Relating

to the Migh School Bebaite Topic, 1970-T1, (P. L.
88-2%6), 9i.t Ceng., 2nd Sess., Document No. 91-66
(washington, L. C.: U. S. Government Printing O0ffice,

1970} .

« XNationa: Emiscsion Stondard=s Study, Report of

the Secretary of Jcoltiy, Eencation, and welfare

under the \ir Qualiry Act of 1967 (P, L. 90-148),
91st Cong., 2nd 3e¢zs,, Decumernt No. 91-63

('a'ashingi.on, B, C.: U. 3. jovernment Printing Office,
March 1970).

» Progress in the Prevenition and Conirel of Air

Polluiion, Fir=zt Report ot the Secrotary of Health,
Education, and weifare undeir The Air Qualitv Act
of 1967 (P. L. 90-i%8), 96th Cong., 2nd Sess.,
Documant No., 30-92 (wushington, D. C.: . S.

Covernment Printing Ofiice, June 28, 1968).

» Propress in _the Prevention and Conirol of Air

Poiluticn, Second Report of 1he Secretary of Health,
Education, and Weltare, undcr the Air yuality Act of
19567 (P. I.. 90—!-‘!8), 90th Cong., 2nd Sess., Document
No. 91-11! (Washingtvoin, D. C.: 1. S. Governmernt

Print ing Office, Junuury 1969)

7

+ Zhe Cost of Clesn Ajr, First Report of ihe

1
Secretary of Healil, Liucation, and Welfare under
The Air Quatity Act of 967 (P. L. 90-148), 91st
Cong., 15t Sess., Document No. 91-40 (washington,
Do C.o: L. 5. Coverpmont Printing Ofize, Juno 1969).
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721.

722,

72h.

. Gire: vosiooi i en Gwr, Secvied Repert of the
Secreiary ot dasliin, Tloc cton, sgie wWellbinre under

o TG (P, L. S0-158), 9ist

The Aitr wuclisy Act Y
Cong., “nu Fszss,, Decinent No. 9i-65 {Weshinston,
D. C.: U, 3. Governeows Poiagingg Office, March 1970).

s Commitres on the Disrrios of Columbial Kt

Proilems=s of Air ”-)1“'["\'! i vhe DMistrict of

Columti.-, 20 h Lo, Diwiemlins y ton, Do Gl u. 5.
Governineinl Printing Grrive, Saavch 1967},

s CLommitiee on Fubrlic Yorkhs. EHBoopomic
Disitccution Resnlting #ron Fnvicanwental Controls,
9.311(! Cone,, Seriail Na. v ; 'Washiineton, D, Cot

Y. S. Government Princing Sftice, l‘_-'ﬂ).

o The Relsitienship of Heounocaic imvelopment o

S. Departmoeni

Envirconeicnrod soiauis, Ghi  weshington, D, €.
U, S. Guvernment veinooimg:

HE I

i:;n

» -ind wWeifare,
Burcau of Dise }va‘r(,m“entul Control.
Atmosphiesic u anai cture of Portiand
Coment, Public becith Soary i.:o Publication No, Y49)-AP-17
T‘?xshin;;tun, . Co2 V. 5. dovernmenty Printing Office,
1967 )

Descraibes the proiduction of Portinnd cement
and presents a sumeary o8 avaeilable information
concerning ot :_—\hrrw emiveions I'rom iz manu-
facture of Porilond cement togotiielr with current
control methods.

y Bureau ot Solid Woaste Maparsement, Policies
ftor Solid Woste ipao sent, Pubiic Health Service
Publicatiown No. 2013 [Wausbingion, D. C.: 1. S,
Governmont Printing oOf{1ce, 1970).

»

. the Tezubi koefos, Compresision Svstem, A

]

lrel.L anary geport oo fhe mericon Public Works
Associaticn Resenvoh Ponnedntion {Washington, D. C.: 9
U. ‘*‘. Government Printicg Cficice, 1909),

s Rivaision o7 ALy Palluation. Atmoepbieric : ,

Emiscdone foom Cond Comboe foon--An inveniory Guide,
1

Public Heai b =ervice DPohlioa o o Ny, SDY=AP-24
Um shdygrbon, o, 0, 3
April 190¢),

Le 3. Souvernment Prinling Office,

an
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730.

. Natdionnl Alv Pollution Coniral Administration,
Alr Pollvtion Aspects o Brass and Bronvze Smeltings
and Refininy Industrv, NAPCA Publication No. AP-38
(Washinrton, [+, C.: . . sovernment rinting Office,
Novertber 1964a),

A state-of -the-ri review nnd evaluation ot
Produciion precesses and air poliwttion control
Prvbleni= in the bhr:s: and bronze indusity.,

o AMr Poiliurica in *he Ceoffen Hoasring Tndusiry,

KACCA Publicatlion Mo, Yit-AD-g (wasbingston, D. C.:
C. 5. Govermment Prinilisg 0'tice, Sepicihuor 195564 ).

[ r
niture znd extont of air poileli 05ty and iethods o
conirailing emission:,

Describes rrocosses usac in vuflfce precessingg
,1"

- Air Qualiiy Criteria for Carbon Monoxide,

U. S. Governnert Prinving Oftice, March 1‘;7'70).

NAPCA Publication No. AP-67 {Vashington, . C.;

Discusses carbon wmoucxidz found i the air,
its propercvies, oCrUrrenc::s and principles cf
formation and control. Considers emissions and

measurement: and oftecis on vegetation and on Mmar.
159

«  Alr Oualityv Criteria for Hydrecarbons,

NAPCA Publicaiion MNo. Ar-ni (h:xshjn,;;ton, b. =

U. S. Gevernment Printing Office, March 1970).
Containz a review of the characteristics

of hydrocarbons, their sources, control methods,

methods of meusuring coutent in the atmosphere,

the reactions of hydrocarbons in the atiozphere,

and the effects on vegetution.

. Alr Quolitv Criteria for Particulate Matter,

NAPCA No., AP-49 (\v‘:xshin;_';tun, D. 7. U, S. Government
Printing 0if ze, January 196‘)).

o Adr Yuelity Critoria fCor Photouaemical

Oxidants, NAPCA Publiciation No. AP-G; (l\’;xsh.in,'j;\:on,

D, C.: J. S. Government Frinting office, March i< 0y,
) L K

Examincs the adverse et fects of oxidants
on man ard the envirconmoent,




731.

733.

734,

735.

~ s

Arr Cunlisy Cpyit-rrer for Sultar 'xides,

.
NAPCA Publication Ne.o AP=-70 (hasbangien, D, U,
U. S. Govesrnment Prin’ing Office, Janu'ry 1969).

Reviows physical and clomical characteristics
of suifur orides, discas=es antlytical msthods for
measuring sulfur oxides in nhe cumosphere, and
iscusser their erfects: on matericis, visibility,
and vegotation. 3iso censidered 2re the toxicolegical
effects on man ami animais and the results of epidemi-
ological siudies.

«  Axmospheric Emissiosns from Hvdrocinoiorio
Acid Manufa-turing Vrocoszes, NAPCA Poabilication
No. AP-5% (washingtoen, L. C.: Y, S. Government
Printing Office, Sepiember 1669),

This publication vs port of & series dealing
with atmosthe: ic emissions cuused by various
chemicnl manufacturing processes, 1t provides a
brief overview of the inagustry, and describes the
types of eniissions and vontrol methods.

. Atiospheric kmissions from Thermil-process
Phosphoric A: il Muinuttictiire, NAPCA Publication
No. AF-48 (Washington, D. C.: U. 3. Government
Printing O:rfice, Occober 196R),

. Atmosyheric Emissions from Wet-process

Phosphoric Acid Moanufoctinre, NAPCA Publication
No. AP-57 (Washington, b. €. U, 3. Government
Printing Office, Ap+il 1970).

Report on the growin «f the wet-process phos-
phoric acid indusiry, the manufocruuring processes
used in the industiry, the atmaspheric emissions

from pilanis in the indusiry, and methods of emission
control.

o fontrol Techaiques oo Carbon Monoxide BEwmissions

from St tonary sour. NAPA Pablicaticn No, AP-65
TWashinyton, D, C.: H. Goevernment Printing Gffico,
March 1979),

Summariges currvenc information on the sourcos of
carbon monoxide and the wethods, costs, and coste-
effectiveness of controls.
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736. + Ccoutro?! Te-hnigaes

ar W-lroearbon and

Qrralit s SoiVehit samissiopn s frotn ST gty Soiues,
NAPCY Pubbicotic: Moo AP-od {Washingzton, L. C.:
U. S. Goverruweent Printing Gifirce, March 1970 ).

737, . Control! Technigues for Nitrogen Oxides from
Stationery Sonvres, NAPCA Pubjrcaiien No. AP=67
mﬁ.shiﬂ{i’til?i, D. C.: 5, 8§, Govornament Printing

} Affice, March 1970).

Presents information on the sources of nitrogen
oxides and current ccentrol techniques.,

;5

-2
(]

. . Controei Techniques o Particulite Air
Pollutonts, NAPCA No. AP-31 (Washington, D. C.:
U. S. Govermnenc¢ Printing OFffice, Janary 1969},
[ L 7

bDesrribes a wide range of control tecliniques
applicable Lo a variety of particulate cemission
problems.

. Control Technigues tor Sulfur Oxide Air
Pollutants, NAPCA No. AP-52 {¥ashington, D. C.:

U. S. “Governmeni Printing Gifice, January ‘3969).

~1
(W)
o

Describ

es a wide range of control techniqgues
used {or vari

ous emission centiol problems.

T4G. . Economic [mpoct of dir Pollution Controls

phdl B

on Gray Teop Foandov Ivdustiy, NAPCA Publication

NG. aP-74 {washingien, D, C.: Y. 3. Government
Priniing 0! tice, Nevember 1978,

Identifies tho cos=ts and assesses the economic
impact ol conTroiling air pollution from gray
iron foundrie..

741. . miceions from Conl-fired Power Plants:
A Comprehensive Simmary, Pihlic Healih Service
Publicaiion No. 990-Av-35 {Yashingion, D. C.3 (
U. 3. Soveramenl Printing Qtfice. 1967 ).

. Large Power Piant Folluent Study (1.APPES).
{ L. E. Meinezor.  ipsitumeni.o. ion, Proceditres, andd

Data Tabniatica:. (1308}, vol,  #nd ¢, 4. Schiermcioer.
Instiumeniaiion, Procedures, and Datn Tabulations

11967 and 1909}, vol, © (\Ju;-vhiiu;f..':n, e Cue e 5
‘ Government Pranting Oftrca, ltﬂ%)).




2 L R BT LIS E I SRS
"'JI - N R T R I O BN i im ® s a.
Emissions vexo YNopTaA Puonitoetion No, AP-T73
7 . - v ~ . . P,
iWashingrtron, D. <,: U, 5. Sovermment Jrinting
Office, August 197.3).

) &

t s s A e DAT T sy
Loy Ll 320 ltuant

Estimiates emissions of carkon monoride, sulfur
oxides, particulates, nvdrocarbens, and nitrogen
oxides with trends tor 1900 thromngh 1965,

“o4

744, . Pirofil:c o wudy 00 iy Bollinrion Centrol
Activities in Foroipn Couniiies, Dirso-Yeozr
Report, NAPCA Pubtiicetien Yo, APTD-N401 (Washington,
D. C.: UV, 5. Government Printing Oifrice, November
1970).

A report of o preliminnry study to develop a
profile of air peiiution contrel zetaivitices in air
pollution contirol ayencies in Austria, Delgium, Denmark,
France, Germuny, Creat Britewin, Italy, Japan, Nether-
lands, Norwav, Sweden, Switzerlaund, and U. S. S. R.
and in international orsranizatvions.

7hs. . Sources of Poalvnuclear iivdrocarbons in the
Atmosphere, NAPCA Pubiication Ne. $49-AP-373 (Washington,
B. C.: VY. 5. Government Printing O:rfice, 1967).

Precents the resatts of anl extensive survey of
potential sources ot polynuclear hydrocarbons.

T46. » Tall Stacxs, Varicus Atmospheric Phenomena,
and Related aspects, NAFTA Punlicarion No. APTD-
69-12 (Wash;ngLun, . U.: U, S, Government Printing
Office, May 1969).

Discusses dispersion ftfrom talli stacks.
Also contains a bivlicgraphy with 214 abstracts.

Th7, _: Mational Canter for Air Pollution Control,
tmospheric bmissiogs {ron Njitric Acid Manufacturing
Processos, Pubiric Heorith Service Publication No. Q
999-AP-27 (wushingeen, D, ¢.: U, 5. Government
Printing Offica, 1906),.

748, ___ , Public Henith Servico, Alr Pojlution Measure- J
ments of the Yorional Yir Swapling Notwork--Analvses
of Suspended Particuiotes, 1957-1961, Public Health
Service Publibication No, 97 (WthJngton, D. C.:

U. 8. Government Printing Gftice, 1902}, }
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slaae e Roals clons oo et et oom

and Conrrol

Nevyaé gy e
[ A B PR ¥

Refinericos, * Gul.
(k’at;;'i._‘- L B R T S

Office, (9€2).

o Muder:n Sewape Toecctrony Piants, ilow Much

do_They Tes:t?, beblic lelil: Sovien Puclicar+on
No, 22D ('.:’a;—*h.i iptosr, L. CLs e 5. SGovernment
Printing oOfric .j,

. Symposinn v Envivonmentbel Leod Contamination ,
AR LI e
Hedd o Decoahier - V5, ihan,y

Put-iic Henlth dervice

. . . EER L R 5 - - =
rablicat (e Na, et dweshidngteor,, i, CLr T, 8,
Goverame:: T-intily O0Tire, Marop 1 STER

e The Soncces o Adr Polintion and Their Cantrol

U.

S. Depaiwmang of he

(W:xsixj.m_"i,c)n, B, i,

« <. Governnent Printing Cffice.
October 1G5€7, rewvioad

~— (T

fntecsor, Bursau of Mines,

Contrnl or Su. ar Oxide Emissions in Cnppeyr, Lead,

. I EaGa. ey A B - =

and Zive siredovne {nashiang bon, fe. (g Le O, |
Govorrmeit F1in iy el 1GT Y,

frrcvases anc avotveieos peablogs invalvaed in
over =sulfur
Ledia, Sod zaine smelters
LEslacdilg adequate (ontrol

achicving virious oo ios of contral
oxide emis: fgngs Qo o Py,
ard the tecohirol o
of such epulivsion:

e Federooi Wi
The Coustr ot ..
(Wash.in(g Veti, 1)
Orfire, iud4},

Contyol Administration,
l: Summarv Report
Government Printing

Letimate eff lucat Lroatwent in the
Unitod Sia! ! oyears 19n% through 1973
in ordaer o meos . al w.oter quality standards.

RS

Creng:

-

ihe 1970%'<, A Statns Report

(h’a:‘,hxn;!;s iy, o L Uo o, Government Printing Office
June i970) .

This 1is rthe Cicot annual pregress ravort ot the
FWQA. Provides buckerownd for understanding the
nature ot the redeval and stile wator nollution
conltros progravt, detarls Ll propgress made during
1569 arne fwmses so0 - et Yo owater pollutien convtrol
Tor tie 1970,

————— s . &




150. G, S, envisonmesiias Prol sl il G gainite LoooLen
Bu.uo\zr', Sob i Wosde nt P @2 rvievet Syvesnem
(Washington, . O.: . 3. Goveriseht Printing

Oifice, pubilishad mantiai .

e Alr Quaalit
Jorabhlication

5. Tovarnnent ?‘

N0 .

P, FEmissicps trom Ciltor-aikals

3\

lldr‘.utnx' Tuce, AP cublicar o Nao AP-zU (Washingion,
D. C.: V. S, HUoverrpoeny 7:ontuy OfYice, January
-~

19‘ * ) .

This publ rciion ms
cations dewi v Wil oa
by vericus oleowiend mamatiact
provides o Lirlel svoerview
describes thwe Lypoer of

)

759. .y Ot ze
Additives o
Oil-Firc'd o Yol AP=87

—(‘:’a«hi.p Lairt, . Printirg Qffice,

Junns 1975 ) . l

ot Furl
‘:" iiistillate-

Comp.roiens  ve stmmnry reporn of o ~tuedy of the '

use cf :‘uc! ~ s owa ocopirel air palluntion
f‘r m Gastillat Ol onutitn.t on N

760, (. &. Fedoral Towaor C:u miicns. 0, Mavienal Power Survey
Taslh Voo on Envriy onmenn, Mana.oipge o Lhe Tower
Su;)pl v oaned Ll Fon j Losjeat (W

o ninstan, Do Sl

U, 5. Govermneni: Prain.ingy Orfice, JJaiy o, 1971},

761, U. 2. Intai-Agons,y Comei.ies on hater Ressarces.
Propose- proct oo o cacwoeomio fueedysis of fhiver
Pasin Prodfecy s Tueasiongt-n, L. o ;. 3. Government
e 'e

Printing wrroo.

762. U. 3. Oftice crienes and Technoloesy,  consoderations
Affoon g hrew o Power Foent ST Seioectien

—(Washf. srrony, oo Coc 7L SL Governaeni Printing
OfTice, Tomiovy Gl .

763. U. S, Proesident, (G0, (Niuon). orar un Tor a
Beztt-or Froogrorseer ., ulnd Conge, 1ot Sess., House
Doc:am-iit Setr. Do CWesNiingien, 3. OL Ve 5.
Govariteot Priat.ng OO reo, YU,
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- 181-

Weisburd, M. 1. (ed.).

and Enforncementt, or
(Washingtion, D. C.
Oftice, 1962),

.
. L

TY

Air Poliution Control
Pieid Operations Manua i,

tGtuide for Inspection
Fublic Health 3ervice

« S. Government Printing
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